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Abbreviations and Acronyms 

μ micro  
µg/L micrograms per liter  
µg/m3 micrograms per cubic meter  
  
AB Assembly Bill  
ADWF average dry weather flow  
ANSI American National Standards Institute  
APE Area of Potential Effect  
ARB California Air Resources Board  
AST aboveground storage tanks  
ATSDR Agency for Toxic Substances and Disease Registry  
  
Basin Plan Sacramento River and San Joaquin River Basin Plan  
Bay-Delta WQCP Water Quality Control Plan for the San Francisco Bay/Sacramento–San 

Joaquin Delta Estuary  
BLM U.S. Bureau of Land Management  
BMI benthic invertebrate  
BMP best management practice  
BNR biological nutrient removal  
BO biological opinion  
BOD biological oxygen demand  
BRF biosolids recycling facility  
  
CAA federal Clean Air Act  
CAAA Clean Air Act Amendments of 1990  
CAAQS California ambient air quality standards  
CAL FIRE California Department of Forestry and Fire Protection  
Cal/EPA California Environmental Protection Agency  
Cal/OSHA California Occupational Safety and Health Administration  
California Register California Register of Historical Resources  
CALSIM II DWR Simulation Model  
Caltrans California Department of Transportation  
CAP corrective action program  
CBC California Building Code  
CCAA California Clean Air Act  
CCL3 Contaminant Candidate List  
CCR California Code of Regulations  
CCWD Contra Costa Water District  
CDFG California Department of Fish and Game  
CDFW California Department of Fish and Wildlife  
CDPH California Department of Public Health  
CEC California Energy Commission  
CEC constituents of emerging concern  
CEQA California Environmental Quality Act  
CESA California Endangered Species Act  
CFR Code of Federal Regulations  
cfs cubic feet per second  
CGS California Geological Survey  
CH4 methane  
CHHSL California Human Health Screening Levels  
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CMAB California Milk Advisory Board  
CMP Sacramento Coordinated Monitoring Program  
CNDDB California Natural Diversity Database  
CNEL Community Noise Equivalent Level  
CNPS California Native Plant Society  
CNRA California Natural Resources Agency  
CO carbon monoxide  
CO2 carbon dioxide  
CO2e carbon dioxide equivalent  
COC constituents of concern  
Cortese List Hazardous Waste and Substances Sites List  
CPP Cosumnes Power Plant  
CSMP Corridor System Management Plan  
CTM critical thermal maximum  
CTR California Toxics Rule  
CUPA Certified Unified Program Agency  
CVP Central Valley Project  
CVRWQCB Central Valley Regional Water Quality Control Board  
CWA Clean Water Act  
CWC  California Water Code  
cy cubic yards  
  
dB decibels  
dBA A-weighted sound level  
DBCM dibromochloromethane  
DBH diameter at breast height  
DBP disinfection byproduct  
DEIR draft environmental impact report  
Delta Sacramento-San Joaquin Delta  
DERA Department of Environmental Review and Assessment  
District Sacramento Regional County Sanitation District  
DLD dedicated land disposal  
DO dissolved oxygen  
DOC dissolved organic carbon  
DPS Central Valley Distinct Population Segment  
DSM2 Delta Simulation Model II  
DTSC California Department of Toxic Substances Control  
DWR California Department of Water Resources  
DWSC San Joaquin River in the Stockton Deep Water Ship Channel  
DYNTOX U.S. EPA’s Dynamic Toxicity Model  
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FHWA Federal Highway Administration  
FIPS filter influent pumping station 
FMMP Farmland Mapping and Monitoring Program  
FTA Federal Transit Administration  
  
g gram 
GBV ground-borne vibration 
GHG greenhouse gas  
GMF granular media filtration  
  
HAPs hazardous air pollutants 
HASP Health and Safety Plan 
HCP Habitat Conservation Plan  
HMP Hazardous Material Plans  
HU hydrologic unit  
  
I-5 Interstate 5  
I-80 Interstate 80  
IEP Interagency Ecological Program  
ILT incipient lethal temperature  
in/sec inches per second 
IPCC Intergovernmental Panel on Climate Change  
  
lb/day pounds per day  
LDL Larson Davis Laboratories  
LDLD lined dedicated land disposal  
Ldn Day-Night Noise Level  
LDOPA Low Dissolved Oxygen Prevention Assessment Model  
Leq Equivalent Noise Level  
Lmax Maximum Noise Level  
Lmin Minimum Noise Level  
LOE loss of equilibrium  
LOS level of service  
LT2ESWTR Long Term 2 Enhanced Surface Water Treatment Rule  
LUST leaking underground storage tank  
  
MBTA Migratory Bird Treaty Act  
MCL maximum contaminant level  
MEC maximum effluent concentration  
mg/L milligrams per liter  
mg/L-N milligrams per liter nitrogen  
mgd million gallons per day  
mm millimeters  
MMT million metric tons  
mph miles per hour  
MPN/100 mL most probable number of coliform per 100 milliliter 
msl mean sea level  
MT metric tons  
MTBE methyl t-butyl ether  
MUN municipal and domestic drinking water  
MVA megavolt amperes  
MW megawatt  
  
N:P nitrogen:phosphorus ratio 
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N2O nitrous oxide  
NAAQS national ambient air quality standards  
NAHC Native American Heritage Commission  
NAL numeric action level  
NCIC North Central Information Center  
NEHRP National Earthquake Hazards Reduction Program  
NESHAP national emissions standards for hazardous air pollutants  
NFH National Fish Hatchery  
NHPA National Historic Preservation Act  
NMFS National Marine Fisheries Service  
NO nitric oxide  
NO2 nitrogen dioxide  
NOP notice of preparation  
NOX oxides of nitrogen  
NPDES National Pollutant Discharge Elimination System  
NRCS Natural Resources Conservation Service  
NRHP National Register of Historic Places  
NTR National Toxics Rule  
NTU Nephelometric Turbidity Unit  
NWR National Wildlife Refuge  
  
OCAP Operations Criteria and Plan 
OEHHA California Office of Environmental Health Hazard Assessment  
OSHA Occupational Safety and Health Administration  
  
PAH polycyclic aromatic hydrocarbon  
PBDE polybrominated diphenyl ether  
PCB polychlorinated biphenyl  
PEPS Primary Effluent Pumping Station 
PGA peak ground acceleration  
PM10 respirable particulate matter with an aerodynamic diameter of 10 

micrometers or less  
PM2.5 respirable particulate matter with an aerodynamic diameter of 2.5 

micrometers or less  
POC particulate organic carbon  
POD Pelagic Organism Decline  
PPCP pharmaceutical and personal care product  
ppt parts per thousand  
PPV peak particle velocity  
PRC Public Resources Code  
PSD New Source Review Prevention of Significant Deterioration  
PSHA probabilistic seismic hazard analyses  
PSM Process Safety Management  
  
RAS return activated sludge  
RBDD Red Bluff Diversion Dam  
RCRA Resource Conservation and Recovery Act  
REC-1 water contact recreation  
Regional San Sacramento Regional County Sanitation District 
RM river mile  
RMP Risk Management Plan  
RMS root-mean-square  
ROG reactive organic gases  
RWQCB regional water quality control board  
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SACOG Sacramento Area Council of Governments  
SAFCA Sacramento Area Flood Control Agency  
SDWA Safe Drinking Water Act  
SF6 sulfur hexafluoride  
SIP State Implementation Plan  
SLM sound level meter  
SMAQMD Sacramento Metropolitan Air Quality Management District  
SMUD Sacramento Municipal Utility District  
SO2 sulfur dioxide  
SPCC Spill Prevention Control and Countermeasures Plan  
SR State Route  
SRT solids residence time  
SRWTP Sacramento Regional Wastewater Treatment Plant  
SSB solids storage basin  
SSCHCP South Sacramento County Habitat Conservation Plan  
STLC soluble threshold limit concentration  
SVAB Sacramento Valley Air Basin 
SVP Society of Vertebrate Paleontology  
SWP State Water Project  
SWPPP stormwater pollution prevention plan  
SWRCB State Water Resources Control Board  
  
TACs toxic air contaminants  
TCLP toxicity characteristic leaching procedure  
TDS total dissolved solid  
Thermal Plan Water Quality Control Plan for the Control of Temperature in the Coastal 

and Interstate Waters and Enclosed Bays and Estuaries of California  
THM trihalomethane compounds  
TMDL total maximum daily load  
TMP traffic management plan  
TN total nitrogen  
TOC total organic carbon  
TP total phosphorus  
TPY tons per year  
TSS total suspended sediment  
  
U.S. EPA U.S. Environmental Protection Agency  
UBC Uniform Building Code  
UCMR3 Unregulated Contaminant Monitoring Rule 3  
UILT upper incipient lethal temperature  
Unified Program Unified Hazardous Waste and Hazardous Materials Management 

Regulatory Program  
UPRR Union Pacific Railroad 
USACE U.S. Army Corps of Engineers  
USB Urban Services Boundary  
USC U.S. Code  
USFWS U.S. Fish and Wildlife Service  
USGS U.S. Geological Survey  
UST underground storage tank  
UV ultraviolet 
  
VdB vibration decibels  
VELB valley elderberry longhorn beetle 
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VOC volatile organic compounds  
  
WDRs Waste Discharge Requirements  
WERF Water Environment Research Foundation  
WN non-potable water  
WPCP Water Pollution Control Plan 
WRCC Western Regional Climate Center  
WRF water reclamation facility  
 



 

Sacramento Regional County Sanitation District 
EchoWater Project EIR xv 

Glossary 

Ammonia-N Ammonia is a nutrient that contains nitrogen and hydrogen. Its 
chemical formula is NH3 in the un-ionized state and NH4+ in the 
ionized form. Total ammonia is the sum of both NH3 and NH4+. 
Total ammonia is what is measured analytically in water.  

Centrate The water leaving a centrifuge after most of the solids have 
been removed. 

Chloramination The treatment of drinking water and wastewater with a 
chloramine disinfectant. Both chlorine and small amounts of 
ammonia are added to the water one at a time which react 
together to form chloramine (also called combined chlorine), a 
long lasting disinfectant. Chloramine disinfection is sometimes 
used in large distribution systems. 

Chlorination The process of adding chlorine (Cl2) to wastewater as a method 
of disinfection of wastewater effluent, 

Coliform Organisms that are present in the environment and in the feces 
of all warm-blooded animals and humans. Coliform bacteria will 
not likely cause illness. However, their presence indicates that 
disease-causing organisms (pathogens) could be in wastewater 
effluent. 

Constituents of Emerging 
Concern (CEC) 

A diverse group of as-yet relatively unmonitored chemicals such 
as pharmaceuticals, personal care products, and other trace 
organic chemicals that has recently emerged as a new issue for 
regulators such as the U.S. Environmental Protection Agency, 
the California Department of Public Health, and the State Water 
Board to address. 

Discharge The volume rate of water flow, including any suspended solids 
(e.g., sediment), dissolved chemicals (e.g., CaCO3(aq)), and/or 
biologic material (e.g., diatoms) that is transported through a 
given cross-sectional area. 

Effluent Wastewater - treated or untreated - that flows out of a 
treatment plant, sewer, or industrial outfall. Generally refers to 
wastes discharged into surface waters 

Granular Media Filtration (GMF) A filtration technology used to remove suspended solids from 
wastewater. 

Grit Non-floatable solids. 

Influent Wastewater flowing into a treatment plant. 

http://en.wikipedia.org/wiki/Disinfectant
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Membrane Filtration A pressure- or vacuum-driven separation process in which 
particulate matter larger than 1 µm is rejected by an 
engineered barrier, primarily through a size-exclusion 
mechanism and which has a measurable removal efficiency of 
a target organism than can be verified through the application 
of a direct integrity test. 

Most Probable Number (MPN) A method of getting quantitative data on concentrations of 
discrete items from positive/negative (incidence) data. 

Nephelometric Turbidity Units 
(NTU) 

A unit measuring the lack of clarity of water. Used by water and 
sewage treatment plants, in marine studies, etc. Water 
containing 1 milligram of finely divided silica per liter has a 
turbidity of 1 NTU. 

Pre-Ozonation A wastewater treatment process whereby wastewater is treated 
with ozone, which results in a decrease in turbidity, improved 
settle ability, and a reduction in the number of particles.  

Scum Floatable solids. 

Ultra-Violet Disinfection A disinfection method that uses ultraviolet (UV) light at 
sufficiently short wavelength to kill microorganisms. 
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 Introduction 1

This draft environmental impact report (DEIR) evaluates the potential environmental impacts of the 
proposed EchoWater Project (termed the Advanced Wastewater Treatment Plant Project in the notice 
of preparation [NOP], released May 7, 2012 and included in Appendix A). The Sacramento Regional 
County Sanitation District (District or Regional San) proposes to upgrade its existing facilities at the 
Sacramento Regional Wastewater Plant (SRWTP) in Elk Grove to meet new National Pollutant 
Discharge Elimination System (NPDES) permit requirements issued by the Central Valley Regional 
Water Quality Control Board (CVRWQCB) as confirmed and modified by the State Water Resources 
Control Board (SWRCB). The SRWTP is located at 8521 Laguna Station Road in an unincorporated 
area of Sacramento County. To meet the terms of the permit, the District is required to reduce total 
nitrogen and ammonia levels in its effluent below existing concentrations—ammonia would be 
significantly reduced and the average month nitrate nitrogen would be below the California 
Department of Public Health’s Maximum Contaminant Level for nitrate nitrogen in drinking water. 
The District is also required to install tertiary filtration treatment for pathogen removal consistent 
with recycled water requirements under Title 22 of the California Code of Regulations (CCR). Full 
compliance of the adopted and amended permit is required by May 2021 for ammonia and nitrate 
removal and May 2023 for Title 22 or equivalent compliance. The latter (Title 22) requirements are 
subject to the outcome of currently-pending litigation, and could be modified. 

This DEIR has been prepared under the direction of the District in accordance with the requirements of 
the California Environmental Quality Act (CEQA) (Public Resources Code [PRC] Section 21000-21177) 
and the State CEQA Guidelines (CCR, Title 24, Division 6, Chapter 3, Sections 15000-15387). The 
District is the lead agency for consideration of this EIR and potential project approval; CCR Section 
151367 defines the lead agency as the agency with principal responsibility for carrying out and 
approving a project. The District meets these criteria, as further explained in Section 1.3.1, “Lead 
Agency,” below. 

 PURPOSE AND INTENDED USES OF THIS DEIR 1.1
According to CCR Section 15064[f][1]), preparation of an EIR is required whenever a project may result 
in a significant environmental impact. An EIR is an informational document used to inform public 
agency decision makers and the general public of the significant environmental effects of a project, 
identify possible ways to mitigate or avoid the significant effects, and describe a range of reasonable 
alternatives to the project that could feasibly attain most of the basic objectives of the project while 
substantially lessening or avoiding any of the significant environmental impacts. Public agencies are 
required to consider the information presented in the EIR when determining whether to approve a 
project. 

In accordance with CCR Section 15161, this document is a project EIR that examines the 
environmental impacts of a specific proposed project. This type of EIR focuses on the changes in the 
environment that would result from a specific project. In accordance with CCR Section 15161, a 
project EIR must examine the environmental effects of all phases of the project, including 
construction and operation.  

CEQA requires that state and local government agencies consider the environmental effects of 
projects over which they have discretionary authority before taking action on those projects (PRC 
Section 21000 et seq.). CEQA also requires that each public agency avoid or mitigate to less-than-
significant levels, wherever feasible, the significant environmental effects of projects it approves or 
implements. If a project would result in significant and unavoidable environmental impacts (i.e., 
significant effects that cannot be feasibly mitigated to less-than-significant levels), the project can 
still be approved, but the lead agency’s decision-maker (the District Board of Directors) must prepare 
findings and issue a “statement of overriding considerations” explaining in writing the specific 
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economic, social, or other considerations that they believe, based on substantial evidence, make 
those significant effects acceptable (PRC Section 21002; CCR Section 15093). 

 SCOPE OF ENVIRONMENTAL ANALYSIS 1.2
Pursuant to CEQA and the State CEQA Guidelines, a lead agency shall focus an EIR’s discussion on 
significant environmental effects and may limit discussion on other effects to brief explanations 
about why they are not significant (PRC Section 21002.1, CCR Section 15143). A determination of 
which impacts would be potentially significant was made for this project based on review of the 
information presented in the NOP prepared for the project and comments received as part of the 
public review process (Appendix A), as well as additional research and analysis of relevant project 
data during preparation of this DEIR. 

The District has determined that the proposed project has the potential to result in significant 
environmental impacts on the following resources, which are addressed in detail in this DEIR:  

 Aesthetics, 
 Agricultural Resources, 
 Air Quality, 
 Climate Change, 
 Cultural Resources, 
 Geology and Soils, 
 Hydrology and Water Quality, 

 Aquatic Biological Resources, 
 Terrestrial Biological Resources, 
 Public Health and Safety, 
 Noise, 
 Traffic and Transportation, and 
 Utilities and Energy Use. 

1.2.1 Effects Found Not to be Significant 
Pursuant to CEQA, the discussion of potential effects on the physical environment is focused on 
those impacts that may be significant or potentially significant. CEQA allows a lead agency to limit 
the detail of discussion of the environmental effects that are not considered potentially significant 
(PRC Section 21100, CCR Sections 15126.2[a] and 15128). CEQA requires that the discussion of 
any significant effect on the environment be limited to substantial, or potentially substantial, adverse 
changes in physical conditions that exist within the affected area, as defined in PRC Section 
21060.5 (statutory definition of “environment”).  

Based on a review of the information presented in the NOP prepared for the project and comments 
received as part of the public review process (Appendix A) as well as additional research and analysis 
of relevant project data during preparation of this DEIR, the following were identified as resources 
that would not experience any potential environmental impacts from the proposed project. 
Accordingly, these resources are not addressed further in this DEIR, but are identified below with a 
brief explanation as to why impacts to each resource are not anticipated, as required by CEQA. 

FORESTRY RESOURCES 
The project site is occupied by the existing SRWTP and is designated for Public/Utilities land uses in 
the Sacramento County General Plan. The site is not zoned for forest land or timberlands, is not 
forested, and is surrounded by open space predominantly in grassland habitat (the Bufferlands area 
of the District’s property) that are part of the SRWTP boundaries, as well as by adjacent residential 
development, industrial development, and the Sacramento River. Furthermore, the proposed project 
would involve upgrades within the existing SRWTP boundaries and would not involve expansion on 
surrounding lands. Therefore, no impacts to forest lands would occur and this issue is not discussed 
further in this EIR. 

LAND USE AND PLANNING 
As stated above, the project site is designated in the Sacramento County General Plan for Public/Utilities 
land uses, in recognition of its long-term use. The proposed project does not include changes to existing 
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land uses on the project site and the project would not conflict with Sacramento County General Plan 
policies, or planning policies of adjacent jurisdictions (cities of Sacramento and Elk Grove). A conduit may 
be constructed/completed (parts have already been constructed) parallel to existing conduits that cross 
the Bufferlands. Completion of the partially constructed third effluent conduit to the west of the SRWTP 
(which is an optional element of the proposed project) would not permanently disturb or change the 
existing open space land uses along that alignment because the conduit would be below ground and the 
land would be returned to pre-existing conditions once constructed. Further, the conduit is consistent with 
the Public/Utilities designation in the General Plan. Therefore, no significant land use and planning 
effects would occur and this issue is not discussed further in this EIR. 

MINERAL RESOURCES 
According to the Sacramento County General Plan Conservation Element, no significant mineral 
deposits have been identified on the project site (Sacramento County 2011:14). Therefore, no 
significant effects would occur and this issue is not discussed further in this EIR.  

POPULATION AND HOUSING 
The adopted NPDES permit allows a discharge flow of 181 million gallons a day of average dry weather 
flow (ADWF). This permitted capacity has been in effect since 1990. ADWF is defined as the average 
monthly flow over the three driest consecutive months of the year (e.g., May, June, July, August, 
September, and October). Because the proposed project would not increase the hydraulic capacity of the 
SRWTP, it would not stimulate population growth or demand for housing in the District’s service area. 
Further, the proposed project would not result in population growth through the provision of new homes, 
new businesses, or in any other manner. In addition, all proposed facilities would be limited to the 
footprint of the SRWTP, and, thus, would not displace existing housing or people such that replacement 
housing would be required to be constructed elsewhere. Therefore, no significant effects would occur and 
this issue is not discussed further in this EIR. The potential for growth-inducing effects, however, is 
considered, as required by CEQA, in Section 6.1, “Growth-Inducing Impacts of the Proposed Project.” 

PUBLIC SERVICES 
The proposed project would not increase the permitted capacity of the SRWTP, and would therefore 
have no effect on population growth or increased demand for public services such as fire protection, 
law enforcement, schools, parks, or other public facilities in the District’s service area. Therefore, no 
significant effects would occur and this issue is not discussed further in this EIR. 

RECREATION 
The proposed project would not increase the capacity of the SRWTP, and would therefore have no 
effect on population growth or increase demand for recreation facilities or programs in the District’s 
service area. No recreational facilities are located within the project site; therefore, the proposed 
improvements would have no effect on recreational facilities. Therefore, no significant effects would 
occur and this issue is not discussed further in this EIR.  

 AGENCY ROLES AND RESPONSIBILITIES 1.3
This DEIR will be used by the District and CEQA responsible and trustee agencies to ensure that they 
have met their requirements under CEQA before deciding whether to approve or permit project 
elements over which they have jurisdiction. It may also be used by other federal, state, and local 
agencies, which may have an interest in resources that could be affected by the project, or that have 
jurisdiction over portions of the project. 

1.3.1 Lead Agency 
The District is the lead agency for CEQA compliance. The District Board of Directors (Board) has the 
principal responsibility for approving and carrying out the EchoWater Project and for ensuring that 
the requirements of CEQA have been met. The District Board is comprised of elected representatives 
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from communities serviced by the District: Sacramento County; the cities of Sacramento, Citrus 
Heights, Elk Grove, Folsom, Rancho Cordova, and West Sacramento; and Yolo County. After the EIR 
public review process is complete, the District Board is the party responsible for certifying that the 
EIR adequately evaluates the environmental impacts of the EchoWater Project. The District Board 
has the authority to approve, approve with modifications, or reject the EchoWater Project. 

1.3.2 Responsible and Trustee Agencies 
Under CEQA, a responsible agency is a public agency, other than the lead agency, that has 
responsibility to carry out or approve a project (PRC Section 21069). A trustee agency is a state 
agency that has jurisdiction by law over natural resources that are held in trust for the people of the 
State of California (PRC Section 21070). The following agencies may have responsibility for or 
jurisdiction over, implementation of elements of the EchoWater Project. The following list also 
identifies potential permits and other approval actions that may be required before implementation 
of individual elements of the EchoWater Project. 

FEDERAL 
Although federal agencies are not “responsible” agencies under CEQA, they may use the 
environmental information in an EIR as the basis for their compliance with permitting requirements 
including: 

 U.S. Army Corps of Engineers: Compliance with Section 404 of the Clean Water Act if discharge 
of fill to waters of the United States would occur. 

 U.S. Fish and Wildlife Service: Compliance with the Federal Endangered Species Act (ESA) as it 
relates to federal agency approvals (Section 7 of the ESA) or potential take (Section 10 of the 
ESA) of listed species. 

STATE 
 California Department of Fish and Wildlife: Compliance with streambed alteration requirements 

(California Fish and Wildlife Code Section 1602) for modification to watercourses, and Section 
2081 of the California ESA if take of listed species is likely to occur. 

 California Department of Water Resources, Division of Safety of Dams: Encroachment permit for 
work on levees surrounding the emergency storage basins.  

 California State Office of Historic Preservation: Compliance with Section 106 of the National 
Historic Preservation Act (for issuance of a Section 404 permit).  

 Central Valley Flood Protection Board: Approval of flood control components of the project. 

 CVRWQCB: The project is being proposed to address the adopted and amended NPDES waste 
discharge permit for the SRWTP.  

 SWRCB: NPDES construction stormwater permit (Notice of Intent to proceed under General 
Construction Permit) for disturbance of more than 1 acre. 

REGIONAL AND LOCAL 
 Cosumnes Community Services District Fire Department: Review of construction plans and 

enforcement of fire codes. 

 Sacramento County Emergency Management Department: Modification to the existing unified 
program consolidated permit, which covers all hazardous materials programs. 
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 Sacramento County Environmental Management Department (Certified Unified Program Agency): 
Above-ground storage permit for the storage of diesel on the project site per the Aboveground 
Petroleum Storage Act. 

 Sacramento Metropolitan Air Quality Management District: Authority to construct (for devices that 
emit air pollutants), permit to operate, and Air Quality Management Plan consistency 
determination. 

 CEQA PUBLIC REVIEW PROCESS 1.4

1.4.1 Notice of Preparation 
In accordance with PRC Section 21092 and CCR Section 15082, the District issued an NOP on May 
7, 2012 to inform agencies and the general public that an EIR was being prepared and to invite 
comments on the scope and content of the document (Appendix A). The NOP was submitted to the 
State Clearinghouse; posted on the District’s website (http://www.regionalsan.com/reports) and the 
Sacramento County Department of Planning and Environmental Review’s (formerly the Department 
of Environmental Review and Assessment [DERA]) website (http://www.per.saccounty.net); and was 
made available at the County’s office located at 827 7th Street, Room 220, Sacramento. In addition, 
the NOP was distributed directly to public agencies (including potential responsible and trustee 
agencies), interested parties, and organizations. The NOP was circulated for 30 days, through June 
5, 2012.  

In accordance with PRC Section 21083.9 and CCR Section 15082 (c), a noticed scoping meeting for the 
EIR occurred on October 16, 2012 from 4 p.m. to 6 p.m. at the Sacramento County Board Chambers 
located at 700 H Street, Hearing Room 2, Sacramento. The only agency representative or member of 
the public at the hearing was a representative of the Sacramento Metropolitan Air Quality Management 
District; no formal comments were submitted. 

1.4.2 Public Review of This DEIR 
This DEIR is being circulated for public review and comment for a period of 45 days, from March 4 to 
April 18, 2014.  

A public hearing will be held on April 9, 2014, to receive input from agencies and the public on the 
DEIR. 

During the public comment period, written comments from the general public as well as 
organizations and agencies on the DEIR’s accuracy and completeness may be submitted to the lead 
agency. Because of time limits mandated by State law, comments shall be provided no later than 
5:30 p.m. on April 18, 2014. Please send all comments to: 

Sacramento Regional County Sanitation District 
8521 Laguna Station Road 
Elk Grove, CA 95758 
Maggie Kido, CEQA Project Manager 
Telephone: (916) 875-9439 Fax: (916) 875-9496 
Email: kidom@sacsewer.com 

Agencies that will need to use the EIR when considering permits or other approvals for the proposed 
project should provide the name of a contact person, phone number, and email address. Comments 
provided by email should include the name and physical address of the commenter. 
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Copies of this DEIR are available for public review at the following locations:  

Sacramento Regional Wastewater 
Treatment Plant 

8521 Laguna Station Road 
Elk Grove, CA 95758 

Sacramento Regional County 
Sanitation District 

10060 Goethe Road 
Sacramento, CA 95827 

Elk Grove Library 
8900 Elk Grove Boulevard 

Elk Grove, CA 95624 

Central Library 
828 I Street 

Sacramento, CA 95814 

The DEIR is also available for public review online at: http://www.regionalsan.com/reports and 
http://www.per.saccounty.net. 

1.4.3 Final EIR 
Upon completion of the public review and comment period, a final EIR (FEIR) will be prepared that 
will include both written and oral comments on the DEIR received during the public review period, 
responses to those comments, and any revisions to the DEIR. The DEIR and the FEIR will comprise 
the EIR for the EchoWater Project.  

Before considering approval of the EchoWater Project, the lead agency, the District Board, is required 
to certify that the EIR has been completed in compliance with CEQA, that the decision-making body 
reviewed and considered the information in the EIR, and that the EIR reflects the independent 
judgment of the lead agency.  

 ORGANIZATION OF THIS DEIR 1.5
This DEIR is organized into chapters as identified and briefly described below. Chapters are further 
divided into sections (e.g., Chapter 4, “Environmental Setting, Environmental Impacts, and Mitigation 
Measures,” and Section 4.1, “Aesthetics”): 

Chapter 1, Introduction: This chapter describes the purpose and intended uses of the DEIR, the 
scope of the environmental analysis (including the effects found not to be significant), the lead and 
responsible agencies, the public review process, and organization of the EIR. 

Chapter 2, Executive Summary: This chapter introduces the proposed EchoWater Project, including 
potential permits and approvals required; and lists significant environmental impacts and mitigation 
measures to reduce significant impacts to a less-than-significant level. A summary of alternatives to 
the proposed project is presented and the environmentally superior alternative is identified. Finally, 
areas of controversy as well as issues to be resolved are described.  

Chapter 3, Project Description: This chapter begins by describing the project location, background, 
and purpose and objectives. The proposed EchoWater Project is described in detail. 

Chapter 4, Environmental Setting, Environmental Impacts, and Mitigation Measures: The resource 
sections within this chapter evaluate the expected environmental impacts generated by the 
proposed EchoWater Project. Within each subsection of Chapter 4, the regulatory background, 
existing environmental setting, the significance criteria, and the analysis methodology and 
assumptions are described. The anticipated changes to the existing environmental conditions after 
development of the proposed project are then evaluated for each resource. For any significant or 
potentially significant impact that would result from project implementation, mitigation measures are 
presented along with the remaining level of significance. Environmental impacts are numbered 
sequentially throughout the sections of Chapter 4 (e.g. Impact 4.1-1, Impact 4.1-2, etc.). Any 

http://www.dera.saccounty.net/
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required mitigation measures are numbered to correspond to the impact numbering; therefore, the 
mitigation measure for Impact 4.1-1 would be Mitigation Measure 4.1-1.  

Chapter 5, Cumulative Impacts: This chapter provides information regarding the potential cumulative 
impacts that would result from implementation of the proposed EchoWater Project together with 
other past, present, and probable future projects.  

Chapter 6, Other CEQA Topics: This chapter provides a discussion of potential direct and indirect 
growth inducing impacts and significant and unavoidable impacts.  

Chapter 7, Evaluation of Project Alternatives: This chapter provides a discussion of alternatives to 
the proposed EchoWater Project, including the No Project Alternative; alternatives considered, but 
not analyzed in detail; and the environmentally superior alternative. Evaluation of the primary 
alternatives is provided in sufficient detail to allow comparison with the proposed project as well as 
the potential for approval.  

Chapter 8, List of Preparers: This chapter identifies the lead agency contacts as well as the preparers 
of this DEIR. 

Chapter 9, References: This chapter identifies the organizations and persons consulted during 
preparation of this DEIR and the documents used as sources for the analysis. 

 STANDARD TERMINOLOGY 1.6
This DEIR uses a variety of terms to describe the level of significance of adverse impacts identified 
during the course of the environmental analysis. These terms are defined below. 

 A “less-than-significant impact” is an impact that is adverse but that does not exceed the defined 
standards of significance. Less-than-significant impacts do not require mitigation. 

 A “significant impact” is an impact that exceeds the defined standards of significance and would 
or could cause a substantial adverse change in the environment. Mitigation measures are 
recommended to eliminate the impact or reduce it to a less-than-significant level.  

 A “potentially significant impact” is an impact for which information may not be definitive, but 
where it is likely or reasonably foreseeable that a significant impact may result. A potentially 
significant impact is equivalent to a significant impact and requires the identification of feasible 
mitigation measures or alternatives. 

 A “significant and unavoidable impact” is an impact that exceeds the defined standards of 
significance and that cannot be eliminated or reduced to a less-than-significant level through the 
implementation of mitigation measures.  
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 Executive Summary 2

 INTRODUCTION 2.1
This section includes: (1) a summary description of the proposed project; (2) a synopsis of 
environmental impacts and recommended mitigation measures; (3) identification of the alternatives 
evaluated and of the environmentally superior alternative; (4) a discussion of the areas of 
controversy associated with the project; and (5) issues to be resolved, including the choice among 
alternatives. 

 SUMMARY DESCRIPTION OF THE PROPOSED PROJECT 2.2

2.2.1 Background 
The Sacramento Regional County Sanitation District (District or Regional San) provides regional 
wastewater conveyance, treatment, and disposal through the operation of the Sacramento Regional 
Wastewater Treatment Plant (SRWTP). The SRWTP provides service for the cities of Sacramento, West 
Sacramento, Rancho Cordova, Citrus Heights, Elk Grove, Folsom; unincorporated Sacramento 
County; and the communities of Courtland and Walnut Grove. Approximately 1.4 million people are 
located within the District’s service area. 

The SRWTP treats wastewater and then discharges the treated effluent into the Sacramento River 
near the town of Freeport. These discharges from the SRWTP are subject to the National Pollutant 
Discharge Elimination System (NPDES) permit program, which protects the beneficial uses of surface 
waters that could be used for drinking, fishing, swimming, and other activities. The NPDES permit 
(which also constitutes waste discharge requirements [WDRs] under state law), spells out the 
limitations on daily treatment and flows, as well as the allowable concentrations or total loads of 
various constituents of concern found in treated effluent. Effluent treatment facilities must be 
constructed and operated to meet the WDRs. 

As a result of new permit requirements adopted by the Central Valley Regional Water Quality Control 
Board (CVRWQCB) and the State Water Resources Control Board (SWRCB) in 2010, and amended in 
2011, 2012, and 2013, the District is required to reduce total nitrogen and ammonia levels in its 
effluent substantially below existing concentrations; ammonia would be significantly reduced and the 
average month nitrate nitrogen would be below the California Department of Public Health’s 
Maximum Contaminant Level for nitrate nitrogen in drinking water. The District is also required to 
install tertiary filtration treatment for pathogen removal consistent with recycled water requirements 
under Title 22 of the California Code of Regulations (CCR). Title 22, Division 4, Chapter 3 establishes 
stringent water quality and treatment standards. Full compliance of the adopted and amended 
permit is required by May 2021 for ammonia and nitrate removal and May 2023 for Title 22 or 
equivalent compliance. The latter (Title 22) requirements are subject to the outcome of currently-
pending litigation (see paragraph below), and could be modified. 

2.2.2 Project Purpose and Objectives 
Current facilities at the SRWTP are not able to meet the adopted NPDES permit requirements. As a 
result, the District is proposing to upgrade its facilities to comply with the adopted NPDES permit. 
The District is currently in litigation with CVRWQCB and SWRCB over aspects of the NPDES permit 
that result in the need for tertiary filters. This proposed upgrade to comply with new permit 
requirements, as may be modified, including by the outcome of ongoing litigation, is known as the 
EchoWater Project (proposed project, formerly known as the Advanced Wastewater Treatment Plant 
Project). The specific objectives of the EchoWater Project are to:  
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 continue to provide reliable wastewater treatment for the District’s customers; 

 comply with the effluent limitations and other requirements identified in the NPDES permit; 

 achieve the implementation schedule identified in the NPDES permit; 

 balance wastewater treatment technology and operations with environmental stewardship; 

 protect rate payers’ interest by specifying cost effective technology and using efficient processes 
that will have longevity (in terms of physical life of the equipment and in terms of ability to be 
resilient to changing regulations); and 

 allow flexibility in operations and processes to meet potential future permitting requirements. 

2.2.3 Project Location 
The SRWTP is located at 8521 Laguna Station Road in Elk Grove on an approximately 3,550-acre site 
that is owned and operated by the District in unincorporated Sacramento County. Site access is 
provided by Laguna Boulevard and Franklin Boulevard, and regional access is provided by Interstate 5. 
The existing SRWTP treatment facilities occupy approximately 900 acres, and the remaining 2,650 
acres of land is open space that provides a buffer zone (hereafter referred to as the Bufferlands) 
between the existing SRWTP facilities and nearby surrounding land uses.  

2.2.4 Project Characteristics 
Construction and operation of the new facilities would result in improved treated effluent water 
quality; however, the new facilities would not increase treatment or disposal capacity. Up to 
approximately 480 acres of the SRWTP, primarily within the 900-acre core facility area, would be 
disturbed. Specific project components that are currently planned to be constructed include the 
elements listed below. The timing and need for individual elements could eliminate the need for 
some individual facilities, but this list represents the maximum development anticipated. 

 primary effluent pumping station and primary effluent channel; 
 biological nutrient removal (BNR) facility; 
 return activated sludge pumps; 
 nitrifying side-stream treatment facility; 
 emergency storage basins; 
 carbonaceous oxygen tank conversion (potential); 
 filtration facility (if deemed appropriate as a result of the ongoing litigation); 
 filter influent pump station (if deemed appropriate as a result of the ongoing litigation); 
 disinfection facilities; 
 lined dedicated land disposal basins and solid storage basins; 
 odor control facility; 
 decommission chlorine gas, sulfur dioxide gas, and cryogenic plant (potential); 
 new effluent conduit (potential); and 
 Area 9 (landside outfall facility) improvements. 

In addition to these proposed facilities, the following improvements are necessary to support the 
improved treatment operations: 

 temporary contractor staging/laydown, construction management trailers, and parking areas; 
 temporary onsite scraper and construction roads; 
 extension of onsite utilities to serve new facilities (e.g., water, storm drainage); 
 relocation of corrective action program facilities; 
 expansion of main switchgear/substation;  
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 security features; 
 new and improved roadways; 
 utility relocations (to clear new facility footprints);  
 storm water pump station modifications (if needed); 
 relocated heavy equipment maintenance facilities; 
 grit landfill removal; and 
 concrete batch plant (potential), including pugmill (potential). 

Currently, the SRWTP has a total of 399 employees, of which a maximum of 392 employees are 
working onsite at any one time. The proposed project would require an estimated 22 additional full-
time equivalent employees to operate and maintain the new facilities.  

Project construction is proposed to begin in early 2015 and conclude in late 2023. Most 
construction activities are expected to be completed within the seven-year period of 2015 to 2022, 
with an additional year (2023) of contingency and commissioning. 

2.2.5 Agency Roles and Responsibilities 
The District is the lead agency, as defined by the California Environmental Quality Act (CEQA), for this 
environmental impact report (EIR), and has the principal responsibility for ensuring that the 
requirements of CEQA have been met. After the EIR public review process is complete, the District 
Board is the party responsible for certifying that the EIR adequately evaluates the environmental 
impacts of the EchoWater Project. The Board has the authority to approve, approve with 
modifications, or reject the EchoWater Project. 

This EIR may also be used by other federal, state, and local agencies, which may have an interest in 
resources that could be affected by the project, or that have jurisdiction over portions of the project. 
These agencies, along with the specific permit, funding, and other approval actions likely to be 
required before implementation of individual elements of the EchoWater Project, are identified in 
Section 1.3.2, “Responsible and Trustee Agencies.” 

 SUMMARY OF ENVIRONMENTAL IMPACTS AND MITIGATION 2.3
MEASURES 

The following summarizes the impacts of the EchoWater Project and feasible mitigation measures 
(also summarized) that would reduce potentially significant impacts. It also identifies any significant 
and unavoidable impacts associated with project development. The detailed analysis of the project’s 
potential impacts, see Chapter 4, “Environmental Setting, Environmental Impacts, and Mitigation.” 

Aesthetics: The EIR evaluates impacts related to visual resources policy conflicts (Impact 4.1-1), 
scenic resources (Impact 4.1-2), visual character (Impact 4.1-3), and lighting (Impact 4.1-4); these 
impacts would be less than significant. No mitigation is required. 

Agricultural Resources: The project would convert 74 acres of land formerly used for agriculture to 
nonagricultural use (Impact 4.2-1); however, because the land is not currently farmed (and has not 
been for seven years) and is of relatively low quality (Farmland of Statewide Importance), it does not 
meet the CEQA or Sacramento County’s definition of important farmland. This impact would be less 
than significant. No mitigation is required. 

Air Quality: The project would result in short-term construction-related emissions of criteria air 
pollutants and precursors (Impact 4.3-1), including up to 1,565 lbs/day of oxides of nitrogen (NOX) 
and 9.7 micrograms/cubic meter of respirable particulate matter emissions (PM10). This would be a 
significant impact. Mitigation measures, including the payment of fees to offset emissions, would 
reduce emissions of NOX to a less-than-significant level. Dust emissions would be reduced through 
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dust suppression, limitation on offroad vehicle speeds, and restrictions during high wind events to a 
less-than-significant level. 

Long-term operational emissions of criteria air pollutants (Impact 4.3-2), short- and long-term 
exposure of sensitive receptors to toxic air contaminants (Impact 4.3-3), mobile source carbon 
monoxide concentrations (Impact 4.3-4), and odorous emissions (Impact 4.3-5) would be less than 
significant. No mitigation is required. 

Climate Change: Greenhouse gas emissions would be generated during project construction and 
operation (Impact 4.4-1). The project would result in a net increase of 10,963 metric tons of carbon 
dioxide equivalent per year for the life of the project (i.e., 40 years). This would be a significant 
impact. Mitigation measures, including a menu of options ranging from more efficient construction 
vehicles, participation of purchasing renewable energy, and potential construction of onsite solar 
panels, would reduce greenhouse gas emission impacts to a less-than-significant level. Impacts of 
climate change on the project (Impact 4.4-2) were also evaluated. Future anticipated changes in the 
environment, such as increased average temperatures, increased risk of flooding, and changes in 
precipitation patterns, would not result in significant impacts to the project. Impacts would be less 
than significant. 

Cultural Resources: Project construction could extend into undisturbed soil, potentially disturbing 
subsurface paleontological, archaeological, historical, or Native American resources (Impact 4.5-1) 
and/or human remains (Impact 4.5-2) that were not observable on the surface. Each would be a 
significant impact. Mitigation Measures 4.5-1a and 4.5-1b require that a qualified archaeologist 
delineate the boundaries of the known archaeological sites to protect and/or preserve the sites 
during construction. If avoidance is not feasible, the known archaeological sites would be assessed 
for National or California Register eligibility. If previously undiscovered cultural resources are found, 
these resources would be evaluated and additional mitigation would be required that would result in 
the recordation, protection, and/or preservation of these resources. Mitigation Measure 4.5-2 
requires construction to cease and the County Coroner to be notified. With implementation of these 
mitigation measures, impacts would be less than significant. 

Geology and Soils: Impacts associated with seismic risk and geologic hazards (Impact 4.6-1), as well 
as soil erosion (Impact 4.6-2), would be less than significant. All proposed facilities would be 
designed, engineered, and constructed in conformance with standard engineering practices (e.g., 
California Building Code [CBC]); and recommendations contained in the site-specific geotechnical 
investigation reports would be incorporated as part of project design and construction to minimize 
structural failure. Regarding soil erosion, project construction would employ standard measures 
(including the preparation and implementation of a site-specific erosion and sedimentation control 
plan, and a water pollution control plan) to minimize the loss of soil. Therefore, impacts related to 
seismic hazards and soil erosion would be less than significant. No mitigation is required. 

Hydrology and Water Quality: Impacts to storm water quality (Impact 4.7-1) and stormwater drainage 
(Impact 4.7-2) could result from construction and operation of the project. These would be significant 
impacts. Mitigation measures require the preparation of a water pollution control plan that would 
include construction and operation best management practices. This measure would reduce 
construction water quality impacts to a less-than-significant level. 

Impacts to water quality from project operation, including impacts associated with increased flows 
from a baseline of 141 million gallons per day (mgd) average dry weather flow (ADWF) to 181 mgd 
ADWF (as has been permitted since 1990) were evaluated for multiple constituents, including nitrate 
+ nitrite (Impact 4.7-4); total phosphorus (Impact 4.7-5); nitrogen compounds (Impact 4.7-6); 
electrical conductivity and total dissolved solids (Impact 4.7-7); chloride (Impact 4.7-8); 
dibromochloromethane, dichlorobromomethane, and total trihalomethane compounds (Impact 4.7-
12); metals and cyanide (Impact 4.7-14); and other organic compounds (4.7-16). Increases in these 
constituents as a result of the project would not be sufficient in magnitude to cause substantially 
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increased risk for exceedances of objectives, or other adverse effects to municipal water supply 
beneficial uses, or any other beneficial uses. These impacts would be less than significant. No 
mitigation is required. 

Based on the current state of knowledge, no impact conclusion can be made about concentrations 
of constituents of emerging concern in the SRWTP effluent, Sacramento River, and Delta, or any 
associated effects on beneficial uses in these water bodies (Impact 4.7-17). 

Concentrations of ammonia (Impact 4.7-3); total organic carbon (Impact 4.7-9); mercury and 
methylmercury (Impact 4.7-10); total coliform, Cryptosporidium, and Giardia (Impact 4.7-11); 
dissolved oxygen (Impact 4.7-13); and pesticides (Impact 4.7-15) would be reduced as a result of the 
project, and, therefore, the project would result in beneficial impacts. 

Aquatic Biological Resources: Potential impacts could occur from construction of the optional 
effluent pipeline, including open trench construction and temporary disruption of creek flow, altered 
aquatic habitats, and direct lethality or injury to resident fish occurring in the affected creeks, should 
low-flow conditions exist in the creek during the construction period (Impact 4.8-1). This would be a 
significant impact. Mitigation, including securing and complying with a California Department of Fish 
and Wildlife (CDFW) Streambed Alteration Agreement, has been recommended to reduce this impact 
to a less-than-significant level.  

No significant aquatic resources impacts would result from the project’s discharge of treated effluent 
to the Sacramento River (Impacts 4.8-2 through 4.8-5). 

Terrestrial Biological Resources: Construction activities have the potential to result in the loss of 
special-status plants (Impact 4.9-1) and conversion of land and small wetlands areas (Impact 4.9-2), 
which could result in significant impacts to vernal pool fairy shrimp (Impact 4.9-3), valley elderberry 
longhorn beetle (Impact 4.9-4), Swainson’s hawk and other nesting raptors (Impact 4.9-5), 
loggerhead shrike and other special-status birds (Impact 4.9-6), and giant garter snake and western 
pond turtle (Impact 4.9-7). Additionally, the project would result in the removal of trees (Impact 4.9-
8); and could result in the potential loss or degradation of oak woodland, native perennial grassland, 
and riparian woodland (Impact 4.9-9). Each of these would be a significant impact. Mitigation—
including habitat avoidance, compensation, preservation, and/or creation—has been recommended 
to reduce all of these impacts to a less-than-significant level. 

Public Health and Safety: Project implementation would require changes in the use and storage of 
some potentially hazardous materials, relative to existing conditions, as a result of the changed 
treatment processes (Impact 4.10-1); however, the safe handling of these chemicals is and would 
continue to be managed under the SRWTP’s existing emergency response plans. The project-related 
changes from gas to liquid disinfection would reduce the potential for exposure of people and the 
environment to hazardous chemicals. Construction activities, however, could potentially result in 
exposure of construction workers to currently unknown contaminated soil. This would be a 
potentially significant impact. Mitigation, including remediation of contaminated soils, would reduce 
this impact to a less-than-significant level. Regarding wildland fire hazards, the project site is not 
located in a designated wildland fire area or a high fire hazard severity zone, and, as such, the 
project would not expose people or structures to a significant risk involving wildland fires (Impact 
4.10-2). Therefore, this impact would be less than significant.  

Noise: Short-term construction activities would generate noise from heavy-duty construction 
equipment and from traffic on the north-south segment of Dwight Road (Impact 4.11-1), and from 
ground vibration due to sheet pile driving (Impact 4.11-2). Daytime construction activity would not 
result in excessive noise levels at nearby sensitive receptors (e.g., residences 5,000 feet from the 
center of construction activities or 1,700 feet from Dwight Road), but could result in disturbance to 
these receptors if heavy construction traffic occurred during the nighttime hours. This would be a 
significant impact. Mitigation measures require temporary sound walls to reduce noise if these 
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conditions were to occur. With implementation of these mitigation measures, construction-related 
noise impacts would be less than significant. The project would not result in any substantial long-
term increases in operational noise (Impact 4.11-3).  

Traffic and Transportation: Short-term construction traffic on roadways (Impact 4.12-1), at study 
intersections (Impact 4.12-2), and in queuing time (Impact 4.12-3) would increase above acceptable 
levels resulting in traffic congestion on construction routes and associated intersections. Each of 
these would be a significant impact. Mitigation measures require the development of a construction 
traffic management plan (TMP) to monitor and control traffic throughout the construction period and 
to increase turn signal times at intersections that would experience increased queuing times. 
However, the feasibility of these measures cannot be determined at this time because development 
of a TMP and increasing of signal times requires coordination with several other agencies, plus it 
could require potentially infeasible reductions in traffic during times when mission-critical deliveries 
must be made. Therefore, because of this uncertainty, the project’s construction-related traffic 
impacts along study area segments would be significant and unavoidable. 

Construction-related traffic could result in the degradation of pavement conditions along 
construction routes (Impact 4.12-4). This would be a significant impact. Mitigation measures require 
the pre-and post-construction conditions of roads to be monitored, and the repair of affected roads 
to their pre-construction condition following project completion. With implementation of these 
mitigation measures, impacts on physical roadway conditions would be less than significant. 

Utilities and Energy Use: No significant impacts would result to natural gas, wastewater, water, or 
solid waste systems. Project implementation would not require any new electrical distribution 
facilities (Impact 4.13-1). While the project would result in increased energy consumption, the 
District already implements and would continue to implement various programs that reduce energy 
use, including water, methane, and biosolids recycling programs, such that the project would not 
result in the inefficient, wasteful, or unnecessary consumption of energy resources (Impact 4.13-2). 
Therefore, these impacts would be less than significant. No mitigation is required. 

 SUMMARY OF CUMULATIVE IMPACTS 2.4
A discussion of regional cumulative impacts related to development of the EchoWater Project is 
included in Chapter 5, “Cumulative Impacts.” Nearly all of the project’s contribution to cumulative 
impacts would not be considerable. The one exception is air quality, related to particulate matter 
(PM10) generation, which may be cumulatively significant, depending on application dust control 
measures and timing of other nearby projects. Even with respect to traffic and transportation, while 
the project would result in significant unavoidable impacts during construction, these impacts would 
not combine with other projects in a manner that would exacerbate the impacts; further, the impacts 
would abate after construction is completed. 

 SUMMARY OF ALTERNATIVES 2.5
This DEIR evaluates the No Project Alternative and three alternatives to the proposed project in 
Chapter 7, “Evaluation of Project Alternatives.” It also considers increased water recycling, increased 
water conservation, and increased industrial source control, but not at a detailed level because they 
would not reduce any significant project impacts. The four alternatives evaluated in detail are: 

 Alternative 1: No Project. The existing SRWTP would continue to operate as it does under current 
conditions and no changes or upgrades to plant facilities or processes would be made. 

 Alternative 2: UV Disinfection. This alternative would include similar facilities as the proposed 
project, except it would utilize different technology for the disinfection processes. Instead of 
using liquid chlorine for the disinfection process and sodium bisulfite for dechlorination, this 
alternative would use a combination of pre-ozonation and granular media filtration (GMF) for 
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filtration (pre-ozonation is not included with the proposed project) and ultraviolet lights for the 
disinfection processes. 

 Alternative 3: Chlorine Gas. Similar to the proposed project, this alternative would use biological 
nutrient removal and GMF, but would use existing chlorine gas facilities instead of liquid chlorine for 
the disinfection, and existing sulfur dioxide facilities for dechlorination instead of sodium bisulfite.  

 Alternative 4: Enhanced Secondary Treatment. This alternative would use the same enhanced 
secondary treatment processes as the proposed project (biological nutrient removal, sodium 
hypochlorite for disinfection, and sodium bisulfite for dechlorination), but would not construct the 
tertiary disinfection facilities (no GMF or any other type of tertiary filter). The District is currently 
in litigation with CVRWQCB and SWRCB over aspects of the NPDES permit that result in the need 
for tertiary filters. This alternative would not require the filter influent pumping station, chlorine 
contact tank, or filtration facility. Project activities associated with the construction and/or 
operation of these facilities—associated contractor laydown area, the landfill clean closure, or the 
south contractor/CM trailers—also would not be required 

The Enhanced Secondary Treatment Alternative is the environmentally superior alternative. It would 
reduce construction-related impacts to air quality, noise, and traffic; traffic would be potentially 
reduced to the point that mitigation to a less-than-significant level is more likely. Climate change 
impacts associated with construction and, particularly with operations, would be substantially less 
than the project, and a significant impact would be avoided. Terrestrial biological impacts would be 
reduced because the footprint of construction would be less and some sensitive species would be 
avoided, but these impacts would not be reduced to the point that significant impacts would be 
avoided. Water quality impacts would be similar to the proposed project; this alternative would not 
be as effective as the project in its removal of pathogens, but this would not result in significant 
environmental impacts or adverse impacts to recreation, agricultural supply, or municipal supply 
beneficial uses. This alternative would not be feasible unless the permit is modified to eliminate 
those requirements that result in the need for tertiary filtration.  

 AREAS OF CONTROVERSY 2.6
Few issues have been raised on the project to date that would be considered controversial; the 
predominant source of information regarding potential controversy is comments on the notice of 
preparation (NOP). Written comments were provided by a group that named itself the Public Water 
Agencies (San Luis & Delta-Mendota Water Authority, the State Water Contractors, the Metropolitan 
Water District of Southern California, and Westlands Water District), the California Department of 
Transportation, the Central Valley Flood Protection Board, CVRWQCB, the Delta Protection 
Commission, PG&E, and the U.S. Army Corps of Engineers.  

Except for comments raised by the Public Water Agencies, none of the input received to date would 
be considered controversial. The Public Water Agencies raised several issues, and a few of them may 
be considered controversial, although all are fully addressed in the EIR: 

 Baseline: The SRWTP is permitted to treat 181 mgd ADWF, but only treated approximately 
141 mgd ADWF as of 2010 (the date of the most recent NPDES permit, although the permit has 
been modified since). The SRWTP treated as much as 155 mgd ADWF in the early 2000’s. The 
Public Water Agencies expressed the opinion that 141 mgd ADWF, not permitted capacity, 
should represent the baseline against which impacts of the project should be compared. The 
District agrees; this is addressed specifically in the introduction to Chapter 4, under the heading 
“Approach to the Environmental Impact Analysis.” 

 SRWTP Build Out: The Public Water Agencies point out that a prior master plan provides for SRWTP 
build-out capacity of 360 mgd ADWF. They also indicate that the Interceptor Master Plan shows 
that interceptors can convey up to 517 mgd ADWF of wastewater to the plant. Given this, the 
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Public Water Agencies have requested evaluation of future (beyond 181 mgd ADWF) expansion 
plans. While the District may have considered expansion beyond 181 mgd ADWF in the past, it is 
not proposing expansion now. Wastewater flows increased relatively rapidly after the SRWTP first 
opened in the 1980s, with continued growth through the early 2000s, reaching a peak of around 
155 mgd ADWF around 2005. Since that time, flows have been substantially reduced through 
water conservation, closure of water intensive industries, and other factors. As of the most recent 
permit, flows at the SRWTP are approximately 141 mgd ADWF. Substantial additional water 
conservation is proposed, and it is also required under recent state law. Thus, the District revised 
its projections and has concluded that 181 mgd ADWF provides sufficient capacity for the next 40+ 
years. No increased hydraulic capacity for the SRWTP is proposed; the EchoWater Project would 
only improve current treatment processes. This EIR evaluates the project that is currently 
proposed, as required by CEQA: upgrades to the SRWTP, and flows at up to 181 mgd ADWF.  

 Assumed Operation of the Bay Delta Conservation Plan (BDCP): According to the BDCP project 
proponents, the BDCP is a multi-agency plan that addresses protection of fish and wildlife in the 
Delta region, while providing for continued and intended improved operation of the Central Valley 
Project and the California State Water Project, the predominant water projects that deliver water 
to 25 million people and agricultural land in various areas of California (BDCP 2013). The BDCP 
is in its proposal stage, and includes a habitat conservation plan to address federally listed 
endangered species and a California Natural Community Conservation Plan to address sensitive 
biological resources as identified by the state. The BDCP currently calls for restoration and 
management of approximately 145,000 acres of habitat. The draft EIR/environmental impact 
statement (EIS) was released in December 2013, beginning a 120-day public review period. A 
final EIR/EIS will then be prepared, after which potential approval can be considered.  

The Public Water Agencies state in their Notice of Preparation (NOP) response: “In analyzing the 
project effects, the DEIR should assume the existence and operation of the BDCP, including the 
BDCP conveyance facility.” As described above, the BDCP is a proposed, and not an approved, 
project. In fact, to date, the BDCP has generated substantial controversy. It cannot be stated with 
any degree of certainty that the BDCP will be approved or not, and what its final configuration 
may be if indeed it is ultimately approved. The baseline – the current environmental conditions 
(CCR Section 15125[a]) – cannot assume approval of a proposed project; in this instance, 
especially, with a highly controversial and multifaceted project that has not completed even its 
environmental review process, it would be highly speculative to assume the BDCP is in place. It 
is, however, included in the cumulative impact analysis (Chapter 5, “Cumulative Impacts,” of this 
EIR) which is the appropriate place to consider proposed projects. 

The Public Water Agencies raised a number of additional issues in their NOP response letter. 
However, the issues listed above capture those that are most likely to be considered controversial. 

 ISSUES TO BE RESOLVED 2.7
The District is currently in litigation with CVRWQCB and SWRCB over aspects of the NPDES permit 
that result in the need for tertiary filters. An alternative is included in this EIR (see Alternative 4 in 
Chapter 7, “Evaluation of Project Alternatives”; this alternative, Enhanced Secondary Treatment, is 
summarized above) that addresses the impacts of the project if configured without tertiary filters. 
The District would presumably be able to adopt and implement this alternative if it is determined in 
the litigation that the NPDES permit did not properly impose the tertiary filtration requirements. 

The District will need to determine whether to approve the proposed project or an alternative for 
implementation. The decision will be based on numerous factors besides potential environmental 
impacts, including the type of financing available, permitting requirements resulting from the 
outcome of the lawsuit, and the implementation schedule.  
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 Project Description 3

 PROJECT LOCATION AND SERVICE AREA 3.1
The Sacramento Regional Wastewater Treatment Plant (SRWTP) is located at 8521 Laguna Station 
Road in Elk Grove on an approximately 3,550-acre site that is owned and operated by the Sacramento 
Regional County Sanitation District (District or Regional San), as shown in Exhibits 3-1 and 3-2. The 
entire site is located north of Laguna Boulevard in the unincorporated area of Sacramento County, 
between Franklin Boulevard and Interstate 5. The site’s northern boundary is south of the future 
Cosumnes River Boulevard. The existing SRWTP treatment facilities occupy approximately 900 acres. 
The remaining 2,650 acres comprise open space land and provide a buffer zone (hereafter referred to 
as the Bufferlands) between the existing SRWTP facilities and nearby surrounding land uses.  

Land uses near the SRWTP include residential development to the north, east, and south; industrial 
development to the south; and I-5 and the Sacramento River to the west. Union Pacific Railroad 
tracks run north-south along the eastern edge of the plant site to the west of Franklin Boulevard. The 
Bufferlands are approximately 1,200 to 5,000 feet wide, and located to the north, south, west, and 
east of the existing plant facilities between the existing SRWTP and nearby development. The 
nearest residential development is located approximately 4,000 feet east of the core plant facilities 
and just east of Franklin Boulevard, at the corner of Dwight Road and the railway tracks; and 
northeast at the corner of Franklin Boulevard and Cosumnes River Boulevard. 

 PROJECT BACKGROUND 3.2
The District provides regional wastewater conveyance, treatment, and disposal, through the 
operation of the SRWTP, for the cities of Sacramento, West Sacramento, Rancho Cordova, Citrus 
Heights, Elk Grove, and Folsom; unincorporated Sacramento County; and the communities of 
Courtland and Walnut Grove. Additionally, the District serves the Rio Cosumnes Correctional Center. 
The District was formed in 1973 to provide a regional wastewater conveyance, treatment, and 
disposal system for the entire urbanized area of Sacramento County. This was under a mandate to 
eliminate all wastewater flows to the American River and to replace 17 separate wastewater entities. 
Approximately 1.4 million people are located within the District’s service area, which is shown in 
Exhibit 3-3. 

The SRWTP treats wastewater and then discharges the treated effluent into the Sacramento River 
near the town of Freeport. The discharges from the SRWTP are subject to the National Pollutant 
Discharge Elimination System (NPDES) permit program, which protects the beneficial uses of surface 
waters that could be used for drinking, fishing, swimming, and other activities. The NPDES permit 
(which also constitutes waste discharge requirements [WDRs] under state law), spells out the 
limitations on daily treatment and flows, as well as the allowable concentrations or total loads of 
various constituents of concern (COC) found in treated effluent. Effluent treatment facilities must be 
constructed and operated to meet the NPDES requirements. 

Wastewater treatment plants are generally divided into three types, based on the degree to which 
WDRs require removal of COCs: primary treatment, which involves removal of settleable solids; 
secondary treatment, which includes biological (or some other reactive) process to remove biological 
oxygen demand (BOD) and other pollutants; and tertiary treatment, which includes filters and/or 
additional biological/chemical reactive processes that further remove specified COCs. Disinfection 
typically follows secondary or tertiary treatment (as applicable). 
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Source: Data provided by Ascent Environmental in 2013 

Exhibit 3-1 Regional Location  



Ascent Environmental  Project Description 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 3-3 

Source: Data provided by Ascent Environmental in 2013 

Exhibit 3-2 Project Boundary 
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Source: Data provided by Regional San in 2013; adapted by Ascent Environmental in 2013 

Exhibit 3-3 Sacramento Regional County Sanitation District’s Service Area 
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The previous NPDES permit for the SRWTP, in effect through December 2010 (Order No. 5-00-188), 
required secondary treatment (i.e., removal of organics and suspended solids through settling basins 
as well as other processes) and disinfection to meet its terms. 

On December 9, 2010, the Central Valley Regional Water Quality Control Board (CVRWQCB) issued a 
new NPDES permit (Order No. R5-2010-0114) for the facility. This permit was amended by 
CVRWQCB Order No. R5-2011-0083 on December 1, 2011. The State Water Resources Control 
Board (SWRCB) further amended the permit through Order No. WQ 2012-0013, as a result of the 
Own Motion Review of Waste Discharge Requirements Order No. R5-2010-0114 (NPDES No. 
CA0077682) for the District on December 4, 2012. Subsequently, CVRWQCB amended the permit 
through Order No. R5-2013-0124 on October 4, 2013. A copy of the CVRWQCB and SWRCB orders 
are provided in Appendix B. 

To meet the terms of the permit, the District is required to reduce total nitrogen and ammonia levels 
in its effluent substantially below existing concentrations—ammonia would be significantly reduced 
and the average month nitrate nitrogen would be below the California Department of Public Health’s 
Maximum Contaminant Level for nitrate nitrogen in drinking water. The District is also required to 
install tertiary filtration treatment for pathogen removal consistent with recycled water requirements 
under Title 22 of the California Code of Regulations. Title 22, Division 4, Chapter 3 establishes 
stringent water quality and treatment standards; these standards are determined by California 
Department of Public Health. Full compliance of the adopted and amended permit is required by May 
2021 for ammonia and nitrate removal and May 2023 for Title 22 or equivalent compliance. The 
latter (Title 22) requirements are subject to the outcome of currently-pending litigation, and could be 
modified. 

3.2.1 Central Valley Regional Water Quality Control Board Permit Requirements 
The new requirements of the NPDES permit/WDRs that necessitate the proposed project are 
outlined below. The project will be designed to meet these key requirements and all other identified 
permit limits. The permit limits for the key parameters that necessitate the greatest changes to the 
design and operation of the SRWTP are as follows: 

 Ammonia-N: 1.5 to 2.4 milligrams per liter (mg/L) (monthly average seasonal limits – grab 
sample), maximum of 2.0 to 3.3 mg/L (daily maximum seasonal limits – grab sample); 

 Nitrate-N: 10 mg/L (monthly average – grab sample); 

 Turbidity: Must not exceed an average of 2 Nephelometric Turbidity Units (NTU), nor 5 NTU more 
than 5 percent of the time, within a 24-hour period, and must not exceed 10 NTU at any time; 

 Total Coliform: 2.2 most probable number per 100 milliliters (7-day rolling median –grab sample); 
and 

 Title 22 equivalency for disinfected tertiary recycled water treatment. This standard applies to 
recycled water used for irrigation of: (1) food crops, including all edible root crops, where the 
recycled water comes into contact with the edible portion of the crop; (2) parks and playgrounds; 
(3) school yards; (4) residential landscaping; and (5) unrestricted access golf courses. 

The full list of WDRs is included in Appendix B. Other COC removal requirements are included in the 
WDRs, but they are not as substantive in terms of their effect on the SRWTP plant operations as the 
requirements listed above.  
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 PROJECT PURPOSE AND OBJECTIVES 3.3
Current facilities at the SRWTP are not able to meet the adopted NPDES permit requirements. As a 
result, the District is proposing to upgrade its facilities to comply with the adopted NPDES permit. 
The District is currently in litigation with CVRWQCB and SWRCB over aspects of the NPDES permit 
that result in the need for tertiary filters. This proposed upgrade to comply with new permit 
requirements, as may be modified, including by the outcome of ongoing litigation, is known as the 
EchoWater Project (proposed project). The specific objectives of the EchoWater Project are to:  

 continue to provide reliable wastewater treatment for the District’s customers; 

 comply with the effluent limitations and other requirements identified in the NPDES permit; 

 achieve the implementation schedule identified in the NPDES permit; 

 balance wastewater treatment technology and operations with environmental stewardship; 

 protect rate payers’ interest by specifying cost effective technology and using efficient processes 
that will have longevity (in terms of physical life of the equipment and in terms of ability to be 
resilient to changing regulations); and 

 allow flexibility in operations and processes to meet potential future permitting requirements. 

 EXISTING FACILITIES 3.4
The SRWTP currently uses a series of treatment facilities that mechanically remove debris and then 
treat the wastewater through solids settling, biological treatment, secondary settling, and 
disinfection (chlorination) and de-chlorination. A small water reclamation plant at the SRWTP 
provides in-plant water and landscape irrigation water for local users in Elk Grove. Some of the solids 
removed through the treatment processes require thickening (i.e., removal of liquids). Solids that are 
produced from the treatment process are further treated and reduced in anaerobic digesters, then 
are either disposed onsite or are processed at an onsite biosolids recycling facility (BRF) where they 
are converted to pellets and sold to third parties for aftermarket purposes (i.e., fertilizers). The 
treated effluent is discharged into the Sacramento River near the town of Freeport. 

In addition to systems dedicated to the treatment of wastewater and handling of biosolids, the 
SRWTP includes a series of ancillary/support systems, such as odor control systems and an energy 
cogeneration plant, which are described in further detail below. 

3.4.1 Capacity and Flows 
The adopted NPDES permit allows a discharge flow of 181 million gallons per day (mgd) average dry 
weather flow (ADWF). ADWF is defined as the average daily flow over the three driest consecutive 
months of the year (e.g., July, August, September, and October). This permitted capacity has been in 
effect since 1990. Although the permitted capacity is 181 mgd ADWF, the SRWTP only treated 
approximately 141 mgd ADWF as of 2010 (the date of the most recent NPDES permit; although the 
permit has been modified since to address issues other than flows and permitted capacity). As 
described in the introduction to Chapter 4, under the heading “Approach to the Environmental 
Impact Analysis” this EIR evaluates the changes between current flows (141 mgd ADWF) using 
current wastewater treatment facilities, and flows at full permitted capacity with the proposed project 
treatment upgrades in place. 
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3.4.2 Existing Wastewater Treatment Process 
The SRWTP currently provides secondary treatment of wastewater through operation of a combined 
system consisting of bar screens, grit tanks, primary tanks, carbonaceous oxidation tanks using high 
purity oxygen, secondary sedimentation tanks, disinfection using gaseous chlorine, and de-
chlorination using sulfur dioxide gas and sodium bisulfite. A small water reclamation plant recycles 
some of the effluent. Table 3-1 and Exhibit 3-4 summarize the existing processes at the plant. Exhibit 
3-4 also shows proposed future processes. Additional detail on each process is provided below. 

Table 3-1 Existing Wastewater Treatment Facilities at the Sacramento Regional Wastewater Treatment Plant 
Process Summary Description 

Preliminary Treatment  

Influent junction structure Combines flow from multiple area influent interceptors 
Influent bar screens Screens and removes large material from influent flows 
Influent pumping station Lifts screened influent into primary influent channel 
Grit Removal Removes grit and sand from influent 
Primary Treatment  

Primary Sedimentation Tanks Settles heavy material and removes scum (i.e., floating solids) 
Secondary Treatment  

Carbonaceous oxygen (CO) tanks Injects high purity oxygen into the primary effluent to cause bacterial 
growth and the consumption of dissolved organic material 

Secondary sedimentation tanks Allows solids to settle and clarifies CO tank effluent 
Effluent Observation Structure (EOS) Receives secondary effluent from sedimentation tanks and is the 

location at which chlorine is added for disinfection 
Effluent pumping station Pumps final effluent to the river 
Dechlorination Adds sulfur dioxide and sodium bisulfite to remove residual chlorine 
River Outfall with Diffuser Distributes de-chlorinated final effluent into the Sacramento River 
Solids Handling  

Gravity Belt Thickeners Thickens waste activated sludge prior to digestion 
Dissolved Air Flotation Thickeners (DAFT) Thickens waste activated sludge prior to digestion 
Mixed Sludge Tanks Blends primary and thickened waste activated sludges for more 

consistent feed to the digesters 
Anaerobic digesters Stabilizes sludge from primary and secondary treatment 
Solids storage basin (SSBs) Further stabilizes digested sludge 
Lined Dedicated Land Disposal (LDLDs)  Disposal site for stabilized SSB sludge 
Biosolids Recycling Facility (BRF) Produces Class A biosolids 
Tertiary Treatment  

Water Reclamation Facility (5 mgd) Produces Title 22 or equivalent water for irrigation and other non-potable 
water uses 

Source: Regional San 2012 
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Source: Data provided by Regional San in 2013, adapted by Ascent Environmental in 2013 

Exhibit 3-4 Sacramento Regional Wastewater Treatment Plant Process Flow Schematic 
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PRELIMINARY TREATMENT 
Preliminary treatment is the first step in the wastewater treatment process and involves collecting 
wastewater from several influent interceptors, removing debris, disposing of heavy solids, and pumping the 
influent wastewater to the primary and secondary processes. The preliminary treatment process consists of 
influent bar screens, grinder pumps, influent pumps, and grit tanks. The influent flow is divided between 
multiple aerated grit tanks. The aerated tanks are designed so that water passes through in a spiral fashion, 
thus keeping organics in suspension while the grit settles to the bottom of the tanks. The material captured 
in this process is loaded onto trucks for disposal at the Kiefer Landfill in Sacramento County, which is 
approved for accepting this waste. 

PRIMARY TREATMENT 
The next step in the wastewater treatment process is primary treatment. This process involves the removal 
of solids and floating materials, through primary sedimentation tanks.  

Water from the grit removal tanks flows to the primary sedimentation tanks where scum (floating solids) 
floats to the top of the water column and the heavy sludge settles to the floor of the clarifier. Collection 
mechanisms move the captured solids to a sump, and then they are pumped to a sludge blending tank for 
solids handling. Solids are either disposed on site or sent to the BRF. 

SECONDARY TREATMENT AND DISINFECTION 
Secondary treatment is accomplished with the use of aeration basins known as Carbonaceous Oxidation 
(CO) tanks. The CO tanks are designed to accomplish the removal of mostly dissolved organic matter from 
the primary effluent, which provides a food source for the organisms in the CO tanks. Within the CO tanks, 
high purity oxygen is injected into the primary effluent stream, which supports the naturally occurring 
microscopic organisms; this is called activated sludge. The infusion of oxygen speeds up nature’s process 
and causes the organisms to multiply, enlarge, and settle more quickly.  

The CO tank effluent is conveyed to the secondary sedimentation tanks or clarifiers. The secondary clarifiers 
are designed to perform two functions: clarification to produce a clean effluent; and thickening of the settled 
activated sludge. The activated sludge is returned (therefore known as return activated sludge [RAS]) to the 
beginning of the secondary treatment process, mixed with the primary effluent, and sent through the 
secondary treatment process. A portion of the RAS is “wasted” by pumping to the thickeners and then to the 
anaerobic digesters as described below. 

Secondary effluent from the clarifiers is directed to the Effluent Observation Structure, where chlorine is 
added to disinfect the secondary effluent. The disinfection takes place within the pipeline that delivers the 
effluent to the Sacramento River for discharge. Just prior to discharge, chlorine is removed from the effluent 
through the infusion of sulfur dioxide gas and sodium bisulfite. During dry weather conditions, storage of 
effluent is sometimes required to meet the diliution and temperature requirements for the Sacramento River 
as outlined in the NPDES permit. The District operates pumps, diversion structures, and emergency storage 
basins (ESBs) to divert and store wastewater during wet weather conditions. 

DISCHARGE TO SACRAMENTO RIVER 
Once effluent is treated and dechlonorinated, it is discharged via an outfall to the Sacramento River, 
approximately 600 feet downstream of the Freeport Bridge. Treated effluent flows through the outfall to a 
diffuser that extends approximately 400 feet into the river channel and is anchored to the river bottom. The 
diffuser includes 74 open ports (the diffuser has 99 ports but 25 were closed to improve effectivess) 
designed to facilitate rapid and uniform mixing of effluent with river water. The open ports span the western 
300 feet of the diffuser. Discharge is permitted so long as minimum river flows of 1,300 cubic feet per 
second and a minimum flow ratio of 14:1 (river water: effluent) can be maintained. If river flow rates are too 
low to meet these criteria, which can occur in tidally-influenced conditions, effluent is stored in ESBs, located 
along the northerly area of the treatment plant, until these events pass. 
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SOLIDS HANDLING AND DISPOSAL 
The wastewater treatment process generates a variety of solids including primary sludge, grit, screenings 
(i.e., large debris), scum, RAS, and waste activated sludge.  

Screenings are mechanically removed, dewatered, and sent to the Kiefer Landfill for disposal. Grit collected 
during the grit removal process is cleaned, dewatered, and sent to the Kiefer Landfill for disposal. Scum 
from the primary and secondary treatment process is collected and pumped to the anaerobic digesters 
where the organic constituents are broken down in the absence of oxygen (anaerobic). Waste activated 
sludge is conveyed either to the gravity belt thickeners or the dissolved air floatation thickeners for 
thickening prior to digestion. Digested solids are pumped to the onsite solids storage basins (SSBs) where 
they remain for four to five years for further stabilization. The stabilized solids (biosolids) are then dredged 
and injected into the lined dedicated land disposal sites (LDLDs). Digested solids are also pumped to the 
BRF for recycling (approximately 28 percent is recycled). 

The District implements two strategies for handling and disposal of biosolids: injection into LDLDs (from the 
SSBs); and recycling at the BRF (from the digesters). The BRF dewaters and converts the biosolids into 
fertilizer pellets, which are then sold to a third party.  

AUXILIARY SYSTEMS 
In addition to the facilities associated with the primary and secondary wastewater treatment process at the 
SRWTP, auxiliary systems are also in place and include: the cogeneration facility, biogas enhancement 
facility, odor control systems, corrective action program (CAP), water reclamation facility, fire protection 
system, and electricity and energy. These systems/processes are described separately below. 

Cogeneration Facility 
Biogas resulting from digestion of solids at the SRWTP is captured and diverted to an onsite, Sacramento 
Municipal Utility District (SMUD)-owned cogeneration facility located adjacent to the treatment plant, 
contractually called by SMUD the Carson Ice-Gen Project. Since 1995, the cogeneration plant has used SRWTP 
digester gas in a duct burner that, along with natural gas turbines, generates electricity. Waste heat from the 
gas turbine creates steam for use in a steam turbine to generate electricity. Together, two generators generate 
up to 100 megawatts (MW) of power. Power from the SMUD plant is typically delivered into the local power 
grid, but it can also be sent directly to the SRWTP. In addition, the cogeneration facility serves as an emergency 
backup power supply system to keep the treatment plant in operation if the local power grid were to fail. 

Beginning in fall 2012, instead of using gas only at the cogeneration facility, SMUD began to compress the 
digester gas for injection into a SMUD-owned, natural gas utility pipeline that delivers the combined gas to 
the Cosumnes Power Plant (CPP) located at Rancho Seco, approximately 20 miles southeast of the SRWTP. 
The CPP uses the combination of natural gas and SRWTP digester gas as fuel for turbines, and produces up 
to 1,110 megawatts of power. Presently, the SRWTP digester gas can be used at either the onsite 
cogeneration plant or the CPP.  

In 2012, total biogas diverted to the cogeneration plant was 788,533,000 cubic feet, worth 493,310 million 
British thermal units. This represents a small percentage (under 10 percent) of the total energy requirement 
at the cogeneration facility and less than 1 percent of the energy requirement at the CPP, based on 
maximum power generation.  

Biogas Enhancement Facility 
The District operates a 40,000-gpd fats, oil, and grease receiving and handling Biogas Enhancement Facility. 
Biogas produced by the SRWTP provides renewable energy for SMUD (see above) and emergency power for 
SRWTP in the event of a major power failure. The additional biogas captured is used by SMUD to generate 
renewable energy at the CPP or SMUD’s onsite, 100-MW cogeneration facility. In addition, the facility 
provides a new local disposal location option for commercial haulers of fats, oil, and grease. 
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Odor Control Systems 
Odors at the SRWTP are caused by a variety of compounds that are emitted by both liquid and solids facilities 
as part of the treatment process. The District operates multiple odor control systems at each of the major 
treatment processes. In general, air from the various odor sources is pushed through odor removal towers that 
use chlorinated water to oxidize gaseous odors that are emitted from liquid treatment facilities. Another 
primary odor control system used is the injection of chlorine into the raw wastewater, which oxidizes liquid 
sulfide compounds to prevent the release of gaseous odors. Other odor controlling technologies used at the 
SRWTP include the injection of chlorine to treat the liquid stream for sulfides, and ferric chloride for odor 
control as well as help in settling solids; bioxide (calcium nitrate) is injected upstream in the interceptor system 
for control of hydrogen sulfide gases and liquid sulfides in the liquid stream before reaching the SRWTP 
headworks. Odors from SSBs are controlled through a wind machine and barrier wall designed to force odors 
into a vertical plume above the SSB, thus dispersing odors prior to downwind dispersion. Carbon filters that use 
activated carbon to scrub gaseous odors are also employed at SRWTP. 

Corrective Action Program 
In response to direction from the Regional Board, a CAP was initiated to address groundwater contamination 
below the DLDs (one action also required lining the DLDs). The CAP extracts groundwater from wells on the 
down-gradient side of the solids disposal areas to capture and remove nitrate and salts from impacted 
groundwater. The extraction wells discharge into a common pipeline (10-inch pipeline) that connects to the 
wetlands supply pumping station. This pumping station was designed and built originally to supply secondary 
effluent to the demonstration wetlands project and is now used to pump CAP water to the wetlands via the 10-
inch pipeline. The pumping station has an overflow line to the secondary effluent channel that is used when 
CAP water is not pumped to the wetlands. These pipelines and the pumping station are in conflict with new 
project construction and will need to be relocated or replaced. 

Water Reclamation Facility 
The onsite water reclamation facility (WRF) provides filtration and disinfection to a small portion (i.e., 5 mgd) of 
the secondary effluent produced at the SRWTP, and is in operation typically from May to October, the irrigation 
season. The WRF produces Title 22 or equivalent disinfected tertiary recycled water. This water is used at the 
SRWTP for non-potable water and landscape irrigation, and offsite in the adjacent Elk Grove community for 
landscape irrigation.  

Filtered reclaimed water is distributed to various locations within the SRWTP property. The WRF system 
connects to an offsite distribution system at the south end of the SRWTP property line for delivery to 
customers outside the plant.  

Grit and Screening Landfill 
An existing grit and screenings landfill area is located where the proposed filtration facility would be 
constructed. The landfill occupies 23 acres, of which about eight acres were historically used for waste 
disposal. The landfill was operated as an unlined Class III solid waste disposal site that accepted waste from 
December 1982 to January 1993. The landfill is permitted under RWQCB WDR No. R5-2003-0076. The 
California Department of Resources Recycling and Recovery (CalRecycle) references the landfill by its solid 
waste information system (SWIS) number: 34-AA-0029. During operation, trenches were excavated into 
native soils, filled with waste, and then covered with soil. The landfill was officially closed in 1994 by the 
installation of a final soil cover. The landfill is currently in the post-closure maintenance and monitoring 
phase. 

Electricity and Energy 
In addition to the cogeneration plant, electrical power to the SRWTP is supplied by SMUD. SMUD operates both 
of the nearby “Pocket” and “Elk Grove” electrical substations, complexes of transformers and switches located 
to the north and south, respectively. These two major substations are supplied with 230,000 volts 
(230 kilovolts) from the larger electrical grid and, along with the neighboring cogeneration plan, supply 
electricity to the SRWTP. On average, the SRWTP requires up to 12 MW of electricity each day. 
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Fire Protection 
Fire protection water is provided by several water sources at SRWTP. The standard water source for fire 
hydrants is reclaimed water, high pressure. Where indoor building sprinklers are required, non-potable water 
(WN) is the preferred source; potable water is used if WN is not conveniently available. Both hydrants and 
building sprinklers are assumed to be required at each project area. SRWTP also uses potable water to provide 
fire protection water (both hydrants and sprinklers) to areas without sufficient reclaimed water, high pressure 
and WN capacity or pressure. Examples include the BRF and the cogeneration plant. 

 PROPOSED PROJECT CHARACTERISTICS 3.5
Construction and operation of the new facilities would result in improved treated effluent water quality; 
however, the new facilities would not increase treatment or disposal capacity. Up to approximately 480 
acres of the SRWTP, primarily within the core facility area, would be disturbed. Specific project components 
that are currently planned to be constructed are listed below and their locations are shown in Exhibits 3-5a 
and 3-5b. The timing and need for individual elements could eliminate the need for some individual 
facilities, but this list represents the maximum development anticipated. 

 primary effluent pumping station and primary effluent channel, 
 biological nutrient removal (BNR) facility, 
 RAS pumps, 
 nitrifying side-stream treatment facility, 
 ESBs, 
 CO tank conversion (potential), 
 filtration facility (if deemed appropriate as a result of the ongoing litigation), 
 filter influent pump station (if deemed appropriate as a result of the ongoing litigation), 
 disinfection facilities, 
 LDLD basins and SSBs, 
 odor control facility, 
 decommission chlorine gas, sulfur dioxide gas, and cryogenic plant (potential), 
 new effluent conduit (potential), and 
 Area 9 (landside outfall facility) improvements. 

In addition to these proposed facilities, the following improvements are necessary to support the improved 
treatment operations: 

 temporary contractor staging/laydown, construction management trailers, and parking areas;  
 temporary onsite scraper and construction roads;  
 extension of onsite utilities to serve new facilities (e.g., water, storm drainage); 
 relocation of CAP facilities; 
 expansion of main switchgear/substation;  
 security features; 
 new and improved roadways; 
 utility relocations (to clear new facility footprints);  
 storm water pump station modifications (if needed); 
 relocated heavy equipment maintenance facilities; 
 grit landfill removal; and 
 concrete batch plant (potential), including pugmill (potential). 

3.5.1 Preliminary and Primary Treatment Facilities 
The existing influent junction structure, influent bar screens, influent pumps, grit removal system, and 
primary sedimentation tanks require no changes to their design or capacity.  
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New BNR tanks will be constructed onsite, which will include construction of the primary effluent pumping 
station to pump from the primary effluent channel to the BNR tanks (described in Section 3.5.2, “Secondary 
Treatment Facilities,” below). The existing primary effluent channel will be extended to the north to a new 
pumping station that will lift primary effluent to BNR tanks.  

PRIMARY EFFLUENT PUMPING STATION  
The Primary Effluent Pumping Station will lift primary effluent from the primary effluent channel to the BNR 
feed pipes. The Primary Effluent Pumping Station will be located approximately northwest of the future 
primary sedimentation tanks. The site is constrained by land set aside for the future primary sedimentation 
tanks, the existing pair of 72-inch diversion pipelines, and the BNR facility located north of the CO tanks. The 
diversion pipelines will be modified to receive primary effluent directly from the extended primary effluent 
channel.  

3.5.2 Secondary Treatment Facilities 
Improvements to the secondary treatment process include the upgrade of RAS pumps, and construction of 
the BNR tanks and other associated facilities. The purpose of these improvements is to remove ammonia 
and reduce total nitrogen concentrations in the effluent. Proposed improvements to the secondary treatment 
facilities are described separately below and their locations are shown in Exhibit 3-5a. 

RAS PUMPING  
The existing RAS pumps are old and nearing the end of their useful life. Additionally, the new BNR facility will 
require a larger flow rate and higher pressure because the BNR tanks are at a higher elevation and the BNR 
RAS discharge would be located farther away. Therefore, new RAS pumps will be installed. These new pumps 
will be installed in the existing “pump cans” and thus there will be no new excavation. Alternatively, there 
may be an option to replace the “pump cans” with larger cans, or rehabilitation may be required.The 
electrical and control systems also will be upgraded.  

BNR TANKS 
The BNR tanks will remove ammonia and total nitrogen from the wastewater (nitrification and 
denitrification). This is accomplished by biological organisms that convert ammonia in the wastewater to 
nitrate then to nitrogen gas. Eight BNR tanks will be constructed north of the existing CO tanks (Exhibit 
3-5a).  

CO TANK CONVERSION 
The SRWTP currently operates 12 CO tanks to accomplish secondary treatment. Existing CO tanks are 
unable to remove nitrogen compounds and therefore will be replaced with the new BNR facility. The existing 
CO tanks may be repurposed and reused to possibly serve various purposes including stormwater detention 
basins, ESBs, and other potential uses. 

AERATION BLOWERS, DIFFUSERS, AND MIXED LIQUOR RECYCLE PUMPS 
New aeration blowers will be installed to provide diffused air (oxygen) to the aerated zones of the BNR tanks. 
These units will be housed in an insulated building to suppress noise. New diffusers will be placed on the 
floor of the BNR basins to diffuse air (oxygen) into the wastewater to support the growth of organisms. The 
Mixed Liquor Recycle pumps return water within the BNR basins to the anoxic zones where bacteria use 
nitrate to grow and thereby remove nitrogen compounds. The anoxic zones (no aeration) are mechanically 
mixed. The anaerobic zones (no aeration) condition bacteria to store carbon and take up excess phosphorus 
in downstream aerated zones. 
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Source: Data provided by Regional San in 2013; adapted by Ascent Environmental in 2013 

Exhibit 3-5a Proposed Facilities 
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Source: Data provided by Regional San in 2013; adapted by Ascent Environmental in 2013 

Exhibit 3-5b Proposed Facilities 
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3.5.3 Preliminary and Primary Treatment Facilities 
The existing influent junction structure, influent bar screens, influent pumps, grit removal system, 
and primary sedimentation tanks require no changes to their design or capacity.  

New BNR tanks will be constructed onsite, which will include construction of the primary effluent 
pumping station to pump from the primary effluent channel to the BNR tanks (described in Section 
3.5.4, “Secondary Treatment Facilities,” below). The existing primary effluent channel will be 
extended to the north to a new pumping station that will lift primary effluent to BNR tanks.  

PRIMARY EFFLUENT PUMPING STATION  
The Primary Effluent Pumping Station will lift primary effluent from the primary effluent channel to 
the BNR feed pipes. The Primary Effluent Pumping Station will be located approximately northwest of 
the future primary sedimentation tanks. The site is constrained by land set aside for the future 
primary sedimentation tanks, the existing pair of 72-inch diversion pipelines, and the BNR facility 
located north of the CO tanks. The diversion pipelines will be modified to receive primary effluent 
directly from the extended primary effluent channel.  

3.5.4 Secondary Treatment Facilities 
Improvements to the secondary treatment process include the upgrade of RAS pumps, and 
construction of the BNR tanks and other associated facilities. The purpose of these improvements is 
to remove ammonia and reduce total nitrogen concentrations in the effluent. Proposed 
improvements to the secondary treatment facilities are described separately below and their 
locations are shown in Exhibit 3-5a. 

RAS PUMPING  
The existing RAS pumps are old and nearing the end of their useful life. Additionally, the new BNR 
facility will require a larger flow rate and higher pressure because the BNR tanks are at a higher 
elevation and the BNR RAS discharge would be located farther away. Therefore, new RAS pumps will 
be installed. These new pumps will be installed in the existing “pump cans” and thus there will be no 
new excavation. Alternatively, there may be an option to replace the “pump cans” with larger cans, or 
rehabilitation may be required.The electrical and control systems also will be upgraded.  

BNR TANKS 
The BNR tanks will remove ammonia and total nitrogen from the wastewater (nitrification and 
denitrification). This is accomplished by biological organisms that convert ammonia in the 
wastewater to nitrate then to nitrogen gas. Eight BNR tanks will be constructed north of the 
existing CO tanks (Exhibit 3-5a).  

CO TANK CONVERSION 
The SRWTP currently operates 12 CO tanks to accomplish secondary treatment. Existing CO tanks 
are unable to remove nitrogen compounds and therefore will be replaced with the new BNR facility. 
The existing CO tanks may be repurposed and reused to possibly serve various purposes including 
stormwater detention basins, ESBs, and other potential uses. 

AERATION BLOWERS, DIFFUSERS, AND MIXED LIQUOR RECYCLE PUMPS 
New aeration blowers will be installed to provide diffused air (oxygen) to the aerated zones of the 
BNR tanks. These units will be housed in an insulated building to suppress noise. New diffusers will 
be placed on the floor of the BNR basins to diffuse air (oxygen) into the wastewater to support the 
growth of organisms. The Mixed Liquor Recycle pumps return water within the BNR basins to the 
anoxic zones where bacteria use nitrate to grow and thereby remove nitrogen compounds. The 
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anoxic zones (no aeration) are mechanically mixed. The anaerobic zones (no aeration) condition 
bacteria to store carbon and take up excess phosphorus in downstream aerated zones. 

3.5.5 Tertiary Treatment and Disinfection Facilities 
To comply with the CVRWQCB’s adopted waste discharge requirements, the District must enhance 
the treatment process at the SRWTP to provide a tertiary level of treatment. This will be an additional 
level of treatment that is not currently provided at the SRWTP and this treatment process will follow 
the secondary treatment process to remove additional potential contaminants from the wastewater 
stream prior to discharging the effluent to the Sacramento River.  

FILTER INFLUENT PUMPING STATION  
A new filter influent pumping station will be constructed to lift the water from the existing secondary 
effluent channels into the filtration complex. The new filter influent pumping station will be designed 
for a peak instantaneous pumping capacity of 350 mgd, which will accommodate the equalized 
maximum day flow of 330 mgd plus 20 mgd of filter backwash water (Exhibit 3-5a). 

FILTRATION FACILITY  
Granular media filtration is a proven filtration technology used to remove suspended solids from 
wastewater. Secondary effluent will be filtered by gravity in a down-flow configuration through a deep 
bed of mixed granular media. Removal of solids occurs by their retention on the granular media 
particles as the effluent passes through the filter bed. Typical media filters are made of sand and 
anthracite (a variety of mineral coal).  

Three filter batteries that occupy approximately 38,000 square feet will be constructed (Exhibit 3-5a).  

CHLORINE LIQUID DISINFECTION 
Currently, the District uses chlorine gas as a disinfectant, and sulfur dioxide gas and sodium bisulfite 
for dechlorination. These will be replaced with sodium hypochlorite (a type of liquid chlorine) and 
sodium bisulfite, as described below. The District will construct a tank farm facility with containment 
structure, a large chemical building to deliver the chemicals to the chemical injection points, and 
serpentine chlorine disinfection contact basins. The chlorine contact basin will allow the filtered 
effluent stream to be in contact with chlorine for disinfection. Once the filtered effluent travels 
through the basins, it will be conveyed to the Sacramento River through two existing effluent 
conduits. Additionally, a third conduit (described below) may be constructed in lieu of some of the 
contact basins as an option for disinfection contact. After disinfection and just prior to discharge to 
the river, sodium bisulfite will be added to the effluent to remove the chlorine residual 
(dechlorination) to protect public health and fish resources. Additional facilities may be added to 
store dechlorination chemicals at the outfall (described in “Area 9 Chemical Storage,” below). 

Third Effluent Conduit (Optional) 
As described above, two existing effluent conduits (measuring 48 inches and 102 inches) are used 
to transport the disinfected water from the contact basins to their point of discharge into the 
Sacramento River. In addition, a third conduit (120 inches) has been partially constructed at the 
plant, parallel to the other two conduits; as shown in Exhibits 3-5a and 3-5b, it extends through the 
plant to the edge of the Bufferlands, and has also been constructed from west of I-5 and through 
Bartley Cavanaugh Golf Course to its terminus at the Sacramento River outfall. To increase chlorine 
disinfection contact time and reduce the size of the contact basins required, the project includes, as 
an option, the completion of this conduit. If constructed, this conduit will extend from its existing 
terminus at the plant, west beneath the Bufferlands and I-5, terminating at the existing underground 
conduit below the Bartley Cavanaugh Golf Course. Permanent facilities will consist of existing 
pipelines with 2 new vaults, and the proposed pipe. The proposed alignment is shown in greater 
detail in Exhibit 3-5a and particularly in Exhibit 3-5b. 



Project Description  Ascent Environmental 

 Sacramento Regional County Sanitation District 
3-20 EchoWater Project EIR 

Construction of the proposed alignment will involve open trenching of the entire length of the conduit 
to a depth of 20 feet, then refilling and restoring the trench to pre-construction conditions. 
Bufferlands vegetation and habitat conditions will also be restored. Construction will last no more 
than 6 months, and will be planned when creeks that cross the path of the conduit are not flowing, 
or at least are at their low-flow conditions (if a wet year). A tunnel will be bored beneath I-5 so that 
traffic on the interstate highway is not disrupted. 

Total disturbance area will measure approximately 300 feet wide by 4,100 feet long, resulting in 
approximately 29 acres of temporary land disturbance.  

3.5.6 Auxiliary Facilities/Systems 

SIDE STREAM TREATMENT FACILITIES 
The return side stream refers to the water from the SSBs, LDLD leachate, and the BRF waste 
streams. The District proposes to construct a new sidestream treatment facility to convey return side 
stream flows from various facilities (e.g., SSBs, LDLDs, etc.) to a new pumping station, force main, 
settling basins, and a sequencing batch reactor treatment system. Within these facilities, the return 
sidestream will be screened and grit will be allowed to settle. The nitrate rich wastewater will be 
returned to the influent to assist with odor control. The captured screenings and grit will be 
combined with the material from the Headworks and delivered to Kiefer Landfill for disposal. 

EMERGENCY STORAGE BASINS 
The ESBs at the SRWTP allow the plant to store partially and/or fully treated wastewater under a 
variety of circumstances including planned and unplanned shutdowns of treatment processes, high 
flow events, and permit compliance regarding temperature and dilution requirements (i.e., they store 
water during periods of low-flow in the Sacramento River). This process is called flow equalization.An 
added benefit of the ESBs is that stored wastewater can be cooled prior to discharge. The ESBs are 
located along the northerly area of the treatment plant, as indicated on Exhibit 3-5a.  

As a part of the project, some of the ESBs will be deepened to provide approximately 80 million 
gallons of additional storage. The ESBs will be lined and one will be subdivided into three 
approximately equal sub-basins to facilitate cleaning and maintenance activities. New large diameter 
(84-inch) piping, valves, instrumentation, and wash down facilities will also be installed to provide 
more operational flexibility. An underdrain system and pumping station for groundwater control will 
also be included as part of the project.  

CORRECTIVE ACTION PROGRAM 
The CAP is described in Section 3.4.2 (Existing Wastewater Treatment Process). A new wetlands 
supply pumping station will be located outside of the tertiary treatment area and is recommended to 
be located at the corner of Central Street and Reclamation Way. The existing 10-inch CAP water line 
and 10-inch wetland influent lines outside of the tertiary area will be connected to the new pumping 
station so that CAP water can be pumped to the demonstration wetlands. When CAP water is not 
being pumped to the wetlands, the water would be conveyed via new pipe to the existing 12-inch 
storm drain line that connects to the plant influent.  

AREA 9 CHEMICAL STORAGE 
Area 9 is a 3-acre parcel located along River Road in Freeport (Exhibit 3-5b). The site is currently 
being used to store sodium bisulfite as a backup for the dechlorination process and caustic soda for 
supplementary pH control at the treatment plant. The project will add up to six sodium bisulfite 
tanks, with associated chemical piping, chemical metering pumps, and appurtenances. The project 
may also include improvements to the existing dechlorination building, including chemical feed patio, 
electrical, water quality sampling, and bioassay rooms. Excavation requirements will be minor 



Ascent Environmental  Project Description 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 3-21 

(leveling, etc.) to accommodate the sodium bisulfite tank containment area, underground electrical 
service, and underground yard piping. The area of disturbance will be approximately 0.7 acre. 

Under normal operational conditions, one full-time employee and up to three additional trips per day 
for chemical delivery will be required. Access to this location for chemical deliveries will be provided 
from River Road as is the current practice.  

ODOR CONTROL 
Odor control at the SRWTP will be modified and upgraded as conditions change and as new facilities 
are built. Chlorine gas will be replaced with hypochlorite solution (bleach) and nitrates for sulfide 
control. Other odor control facilities are also being considered. These include the addition of vapor 
phase treatment.  

All additional odor control technology will be consistent with the odor control master plan and the 
District’s odor control philosophy. Any new odor control systems installed will be consistent with the 
current level of treatment, at a minimum. Furthermore, odor control systems will be consistent with 
the District’s stated goal of being a good neighbor to the surrounding public. Compliance with these 
goals will consist of additional odor sampling, dispersion modeling, and analysis of any recent 
complaints. 

SITE IMPROVEMENTS 
As part of the project, new utilities, relocated utilities, new construction parking, trailers, and staging 
areas, new roadways, new security features, relocated heavy equipment maintenance facility, 
upgrades to the electrical substation, and new LDLDs and SSBs are planned to be constructed.  

In addition, the existing grit and screenings landfill would be removed to provide adequate space for 
proposed facilities. Clean-up activities would involve removal of the existing soil cap and selective 
excavation of soil and waste. Non-usable soil, contaminated soil, and waste would be transported to 
a Class III landfill such as the Sacrmanto County Keifer Landfill. Uncontaminated soil would either be 
transported offsite for reuse or stockpiled onsite. Total estimated soil to be excavated is 161,000 
cubic yards (cy). 

 PROJECT CONSTRUCTION 3.6
Construction of the proposed facilities is proposed to begin in early 2015 and conclude in late 2023. 
Most construction activities are expected to be completed within the seven-year period of 2015 to 
2022, with an additional year (2023) of contingency and commissioning. 

Typical construction activities will include earthwork such as grading, excavation, trenching, 
backfilling, hauling, and compaction, and will also include borrow and disposal of spoils and excess 
earth. Additionally, underground piping, conduits, and galleries will be constructed. Paving, lighting, 
drainage, and reinforced concrete and steel structures such as maintenance and control buildings 
will be constructed. Delivery of construction materials and supplies to the site and off-hauling of 
demolished and excavated material will be required.  

Construction activities are anticipated to require up to an estimated maximum of 688 construction 
workers. Construction activities will generally take place from Monday through Friday during normal 
daytime working hours for the majority of the construction activities; however, it may be necessary to 
conduct some activities such as concrete pours and plant tie-ins during night time or weekend hours. 
Specifically, project construction related to the ESBs and BNR components will require weekend 
work as well as frequent nighttime work. 
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Typical construction activities will require all terrain vehicles, fork lifts, cranes, pick-up and fuel 
trucks, compressors, loaders, backhoes, excavators, dozers, scrapers, pavement compactors, 
welders, concrete pumps and concrete trucks, and off-road haul trucks.  

A concrete batch plant may be constructed onsite to provide concrete for construction activities in 
lieu of concrete deliveries. The batch plant will consist of concrete mixers, conveyance belts, water 
trucks, and concrete pumps for reinforced concrete placement. A pugmill—a machine in which 
materials are simultaneously ground and mixed with a liquid—may be added to supply the concrete 
mix for roller compacted concrete for basin lining. The batch plant will be capable of producing up to 
500 cy of concrete per hour and will reduce the overall construction-related haul trips for concrete 
materials. 

Excavation, grading, trenching, and earth removal will be required for new structures. In total, 
approximately 480 acres of land will be disturbed and approximately 1,300,000 bank cy of material 
will be either (1) hauled offsite or (2) stored in onsite stockpiles and later either used at the plant or 
removed. (Because of inefficiencies and fluffing that occurs during excavation, off-haul of 1,700,000 
cy is assumed in the analysis of impacts.) Areas for potential stockpiling of excavated material are 
identified on Exhibit 3-5a. If stockpiling were to occur in the area east of Dwight Road, the stockpile 
would be approximately 20 feet in height, and cover an area of approximately 47 acres. Another 
stockpile could be centrally placed, just west of the RAS Pumping Facility. If there is any soil left at 
the end of construction, it could remain in place with little to no long-term use. 

Excavation and grading activities, depending on their depth, could result in dewatering in some areas 
of the site. It is estimated that dewatering could result in the temporary drawdown of the local 
groundwater table. For additional details, please refer to Section 4.7, “Hydrology and Water Quality.”  

New paving will be required for all proposed structures, internal plant roads, and parking. In total, 
approximately 31 acres of new pavement will be laid.  

The project includes demolition of approximately 55,000 square feet of existing structures such as 
temporary trailers, a paint shop, storage facilities, storage tanks, heavy equipment maintenance 
building, and the materials testing lab. 

The primary point of ingress and egress for construction personnel and traffic to/from the SRWTP will 
be located at the southern entrance to the project site from Laguna Boulevard to Dwight Road, 
including its recent south-to-north extension to the site. For Area 9, the primary point of ingress and 
egress will be from I-5 to Freeport Boulevard. 

3.6.1 Environmental Commitments  

The following recommendations from the geotechnical report prepared for the project site (Shannon 
& Wilson, Inc. 2012) will be implemented by the District during project construction activities: 

PAVEMENT SUBGRADE CONDITIONS 
 Pavement will be designed to be relatively thick to compensate for the presence of low quality 

clays; chemically stabilize soils. 

EXPANSIVE SOILS 
 Potentially expansive clay will not be used as engineered fill within building pads that would 

support shallow foundations, pavement, or exterior flatwork. 

 A soil corrosion engineer will be consulted for specific corrosion protection methods to be 
employed at the site. 
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BUOYANCY RESISTANCE 
 Below-grade structures or retaining walls that are fixed at the top or prevented from rotating will 

be designed to resist “at-rest” lateral earth pressures on the order of 60 to 80 pounds per 
square foot (psf) of wall backfill.  

 Backfill behind the retaining walls, where practical, will be fully drained to prevent the buildup of 
hydrostatic pressures behind the walls. Drain pipes, if used, should slope to discharge at not less 
than one percent fall to suitable drainage facilities. 

SITE CLEARING AND PREPARATION 
 Debris from site clearing activities will not be used in general fill construction areas. Excavations 

resulting from the removal of these items will be backfilled with engineered fill. 

 Unsuitable soil materials will be excavated and backfilled with engineered fill. 

 Construction areas designated to receive fill will be scarified to depths ranging from 6 to 12 
inches, moisture-conditioned, and uniformly compacted. Use of expansive clay within building 
pads will be avoided. Where areas where expansive clays are exposed, they will be excavated 
and replaced with non-expansive granular fill. 

ENGINEERED FILL 
 Construction areas will be stripped of unsuitable soils and any remaining soil containing organic 

matter, debris, or soil disturbed will be removed.  

 If subgrade or fill soils become loosened or disturbed, additional excavation to expose 
competent, undisturbed soils, and replacement with properly compacted structural fill will occur.  

 OPERATION AND MAINTENANCE 3.7
Operation of the EchoWater Project will not change the operating hours at the existing SRWTP. 
Currently, the plant operates 24 hours per day, every day. SRWTP staff is onsite 24 hours a day, 
seven days a week. Routine maintenance will occur for all new and expanded facilities. Maintenance 
will occur periodically or annually depending on the specific facility. 

Currently, the SRWTP has a total of 399 employees, of which a maximum of 392 employees are 
working onsite at one time. The proposed project would require an estimated 22 additional full-time 
equivalent employees to operate and maintain the new facilities. 
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 Environmental Setting,  4
Environmental Impacts, and Mitigation Measures 

This chapter is organized by environmental resource category; each resource category is organized to 
provide an integrated discussion of the existing environmental conditions (including regulatory 
background and existing environmental setting), potential environmental effects (including direct 
and indirect impacts), and measures to reduce significant effects, where feasible, of the construction 
and operation of the EchoWater Project. 

Cumulative and growth-inducing impacts are discussed in Chapters 5, “Cumulative Impacts,” and 6, 
“Other CEQA Topics,” respectively. 

APPROACH TO THE ENVIRONMENTAL ANALYSIS 
In accordance with Section 15126.2 of the State CEQA Guidelines, this chapter identifies and 
focuses on the significant and potentially significant direct and indirect short-term and long-term 
environmental effects of the EchoWater Project. Short-term effects are generally those associated 
with construction, and long-term effects are generally those associated with operation of wastewater 
treatment facilities.  

As explained in Section 1.1, “Purpose and Intended Uses of this DEIR,” the components of the 
EchoWater Project are described in detail and analyzed at a project level in this DEIR. The analysis 
focuses on those environmental resource topics that were determined to be potentially significant 
during project scoping (see Section 1.2, “Scope of Environmental Analysis,” for further details). 

This DEIR evaluates two options for handling the approximately 1,700,000 cubic yards of excess soil 
material that would be generated during project construction: (1) offsite hauling or (2) onsite 
stockpiling for later use at the plant or removal (see Exhibit 3-5a in Chapter 3, “Project Description,” 
for the potential stockpiling location). The DEIR addresses impact differences from the different 
options, where it is relevant to do so. 

Also, this DEIR evaluates the potential impacts of completing construction of an effluent conduit line 
that already partially exists, running from the Sacramento Regional Wastewater Treatment Plant west 
to the Bufferlands where it terminates; another component is located west of Interstate 5, where it 
extends beneath a golf course until it meets the effluent discharge outfall that flows to the Sacramento 
River. This conduit is parallel to two existing and completed effluent conduits. The DEIR addresses 
optional construction of the remaining segment of the conduit; it may be provided in lieu of some 
expanded disinfection basins. If needed, it would be constructed over a 6-month period after 2020.  

This chapter is organized by the following resource topics: 

 Section 4.1, Aesthetics; 
 Section 4.2, Air Quality; 
 Section 4.3, Agricultural Resources; 
 Section 4.4, Climate Change; 
 Section 4.5, Cultural Resources; 
 Section 4.6, Geology and Soils; 
 Section 4.7, Hydrology and Water Quality; 
 Section 4.8, Aquatic Biological Resources; 
 Section 4.9, Terrestrial Biological Resources; 
 Section 4.10, Public Health and Safety; 
 Section 4.11, Noise; 
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 Section 4.12, Traffic and Transportation; and 
 Section 4.13, Utilities and Energy Use 

Sections 4.1 through 4.13 follow the same general format: 

Regulatory Background presents the laws, regulations, plans, and policies that are relevant to each 
issue area. Regulations originating from the federal, state, and local levels are each discussed as 
appropriate. 

Existing Environmental Setting presents the existing environmental conditions on the project site and 
surrounding area as appropriate, in accordance with State CEQA Guidelines (California Code of 
Regulations [CCR] Section 15125. This setting generally serves as the baseline against which 
environmental impacts are evaluated. The extent of the environmental setting area evaluated (the 
project study area) differs among resources, depending on the locations where impacts would be 
expected. For example, air quality impacts are assessed for the air basin (macroscale) as well as the 
site vicinity (microscale), whereas aesthetic impacts are assessed for the project site vicinity only.  

Several choices were available to determine the baseline for analysis of hydrology and water quality 
(Section 4.7) and aquatic biological resources (Section 4.8). Average dry weather flow (the basis of 
permitted wastewater treatment plant capacity) fluctuates. The permitted capacity is 181 million 
gallons per day (mgd) of average dry weather flow (ADWF); the treatment plant has been permitted to 
treat up to 181 mgd ADWF since 1990. This capacity has been addressed in prior CEQA reviews and 
is not affected by the project. The plant treated as much as approximately 155 mgd ADWF in the 
early 2000’s. As of 2010, the date of the most recent comprehensive permit (it has been modified 
since), the plant treated 141 mgd ADWF. For purposes of this EIR, 141 mgd ADWF is considered the 
baseline. Although flow increases to 181 mgd ADWF are already permitted and are not facilitated or 
caused by the project, this EIR evaluates the changes between current flows (141 mgd ADWF) using 
current wastewater treatment facilities, and flows at full permitted capacity with the proposed 
treatment upgrades in place. 

Environmental Impacts and Recommended Mitigation Measures identify the thresholds of significance 
used to determine the level of significance of the environmental impacts for each resource topic, in 
accordance with CCR Sections 15126, 15126.2, and 15143. The thresholds of significance used in 
this DEIR are based on the checklist presented in Appendix G of the State CEQA Guidelines; best 
available data; and regulatory standards of federal, state, and local agencies. The level of each impact 
is determined by comparing the effects of the project to the environmental setting. Key methods and 
assumptions used to frame and conduct the impact analysis as well as issues or potential impacts not 
discussed further (such issues for which the project would have no impact) are also described. (Water 
quality and aquatic biology methodology is also mentioned above.) 

Project impacts are organized numerically in each subsection (e.g., Impact 4.1-1, Impact 4.1-2, 
Impact 4.1-3, etc.). A bold-font impact statement, a summary of each impact, and its level of 
significance precedes the discussion of each impact. The discussion that follows the impact 
summary includes the substantial evidence supporting the impact significance conclusion.  

The DEIR must describe any feasible measures that could avoid, minimize, rectify, reduce, or 
compensate for significant adverse impacts, and the measures are to be fully enforceable through 
incorporation into the project (Public Resources Code Section 21081.6[b]). Mitigation measures are 
not required for effects that are found to be less than significant. Where feasible mitigation for a 
significant impact is available, it is described following the impact along with its effectiveness at 
addressing the impact. Each identified mitigation measure is labeled numerically to correspond with 
the number of the impact that would be mitigated by the measure. Where sufficient feasible mitigation 
is not available to reduce impacts to a less-than-significant level, or where the Sacramento Regional 
County Sanitation District (District or Regional San) lacks the authority to ensure that the mitigation is 
implemented when needed, the impacts are identified as remaining “significant and unavoidable.”  
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 AESTHETICS 4.1
This section describes the existing visual characteristics and conditions at the project site and in the 
surrounding project area, and provides an assessment of changes to those conditions that would 
result from project implementation. Effects of the project on the visual environment are generally 
defined in terms of the project’s physical characteristics and the potential visibility of those changes, 
the extent to which the project would change the perceived visual character and quality of the visual 
environment where it is located, and the expected level of sensitivity that the viewing public may 
have in areas where the project would alter existing views.  

The descriptions of visual resources in this section are accompanied by photographs of 
representative views, taken during site visits conducted on December 10, 2012 and November 18, 
2013. Exhibit 4.1-1 shows the location of photographs and viewpoints referenced in this analysis. A 
site visit was also conducted on May 16, 2013 for the purpose of observing nighttime lighting 
conditions.  

4.1.1 Regulatory Background 

FEDERAL 
Federal policies and regulations related to visual resources, primarily the Highway Beautification Act 
of 1965 (P.L. 89-285, Regulations 23 Code of Federal Regulations [CFR] 750, 23 CFR 751, 23 CFR 
752), apply only to federal-aid highways (National Highway System or National System of Interstate 
and Defense Highways). In Sacramento County, Interstate 5 (I-5) and Interstate 80 (I-80) are part of 
the National Highway System. I-5 is located 0.9 mile west of the project site and I-80 is located 
approximately 11 miles north of the project site. Therefore, further discussion of federal regulations 
is not required. 

STATE 

California Scenic Highway Program 
California’s Scenic Highway Program was created by the California Legislature in 1963 and is 
managed by the California Department of Transportation (Caltrans). The goal of this program is to 
preserve and protect scenic highway corridors from changes that would affect the aesthetic value of 
the land adjacent to highways. A highway may be designated “scenic” depending on how much of the 
natural landscape travelers can see, the scenic quality of the landscape, and the extent to which 
development intrudes on travelers’ enjoyment of the view (Caltrans 2008).  

The State Scenic Highway System includes highways that are eligible to become, or designated as, 
official scenic highways; and includes a process for the designation of official State or County Scenic 
Highways. The nearest Officially Designated State Scenic Highway to the project site is State Route 
(SR) 160 (Caltrans 2012) from the Contra Costa County line to the southern city limit of the City of 
Sacramento. SR 160 runs parallel to the east side of the Sacramento River and is located 1.4 miles 
west of the Sacramento Regional Wastewater Treatment Plant (SRWTP) site. SR 160 provides direct 
access to Area 9 (chemical storage facility), and is locally named River Road. 

Title 24 Outdoor Lighting Zones  
California Building Code (CBC) (California Code of Regulations [CCR] Title 24), including Title 24, Part 
6 includes Section 132 of the Building Energy Efficiency Standards, which regulates lighting 
characteristics, such as maximum power and brightness, shielding, and sensor controls to turn 
lighting on and off. Different lighting standards are set by classifying areas by lighting zone. The 
classification is based on population figures of the 2000 Census. Areas can be designated as LZ1 
(dark), LZ2 (rural), or LZ3 (urban). Lighting requirements for dark and rural areas are stricter to 
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protect the areas from new sources of light pollution and light trespass. Sacramento County contains 
all three light zones (Sacramento County 2009). The developed portions of the County are within LZ3 
and the undeveloped portions, (including the proposed growth areas of Jackson Highway Corridor 
and Grant Line East) are within LZ2. The LZ1 designation applies to government-designated parks, 
recreation areas, and wildlife preserves. 

LOCAL 
The project site is located in unincorporated Sacramento County; therefore, the County’s policies 
pertaining to aesthetic resources are germane. 

Sacramento County General Plan 
The Land Use and Circulation Elements of the Sacramento County General Plan (Sacramento County 
2011) contain the following policies related to aesthetic resources that may be applicable to the 
project: 

Land Use 
 Policy LU 31. Strive to achieve a natural nighttime environment and an uncompromised public 

view of the night sky by reducing light pollution. 

Circulation 
The Circulation Element designates all freeways within Sacramento County as scenic corridors. 
Scenic corridors extend 660 feet on each side of the right-of-way. These scenic corridors apply to I-5 
in the vicinity of the project site; however, the project site is located 0.9 mile (over 4,700 feet) to the 
east of I-5. Additionally, the General Plan Circulation Element contains the objective to retain 
designation of River Road (SR 160) as an Official State and County Scenic Highway, and to preserve 
and enhance its scenic qualities. River Road is an Official State Scenic Highway in the vicinity of the 
project site, and as such is protected by scenic corridor sign controls described in the Sacramento 
County zoning code (Sacramento County 2011).  

Bufferlands Master Plan 
The Bufferlands Master Plan is an element of the approved 2020 SRWTP Master Plan. The Plan 
establishes guidelines and management practices to establish a long-term, cost effective 
management direction for the Bufferlands that would maintain the existing buffer zone, provide for 
future expansion at the SRWTP, and protect and enhance the area’s environmental resources. The 
master plan provides guidelines and policies for alternative land uses, visitor use and access, and 
vegetation and wildlife management. A primary management objective of the Bufferlands Master 
Plan is to allow continued operation and expansion of the SRWTP, while maintaining security and 
ensuring the safety of District personnel and the surrounding public.  

The following aesthetic resource management policies address important, sensitive aesthetic areas 
and provide a framework for management of these key resources: 

 maintain and protect the general open space character and visual qualities of the Bufferlands; 

 encourage reuse of existing facilities to maintain the natural aesthetic character of the 
Bufferlands; 

 require that any new facilities be sited to avoid or, if avoidance is infeasible, to minimize 
disturbance of large stands of mature, healthy trees and individual healthy trees of notable size 
and age; 

 require the use of landscaping for onsite activities and encourage the use of landscaping for 
adjacent offsite development activities to protect and enhance the scenic quality of the 
Bufferlands and to screen undesirable views. 
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4.1.2 Existing Environmental Setting 

VISUAL CHARACTER 
The visual character of the project site and surrounding area is described below with photographs of 
representative views of the SRWTP from adjacent areas. Refer to Exhibit 4.1-1 for location and 
orientation of the photographs.  

Surrounding Area 
The topography in the area surrounding the Sacramento Regional County Sanitation District (District 
or Regional San) property is generally level with the only topographic variation provided by levees 
and soil mounds from spoils. Vegetation is a mix of remnant riparian vegetation along Laguna Creek 
to the north and east of the SRWTP, hayfields in cultivated areas to the south, grasslands to the 
north and east and urban landscaping to the south and east.  

Scenic resources in the area surrounding the District property include the Stone Lakes National Wildlife 
Refuge (NWR), the Sacramento River, and surrounding agricultural lands. The Stone Lakes NWR is an 
18,212-acre refuge located generally between the Bartley Cavanaugh Golf Course in the Town of 
Freeport on the north and Twin Cities Road (Lost Slough) on the south, and I-5 on the east and the former 
Southern Pacific Railroad line on the west. The refuge extends east from I-5 to Franklin Boulevard in 
some sections, including the north end of the refuge that includes a portion of the Bufferlands, which 
border the west, north, and east sides of the District property (U.S. Fish and Wildlife Service 2007: 9-10). 
Public access to this portion of the NWR nearest the project site is limited.  

The Sacramento River is located approximately one mile west of the SRWTP, west of the Stone Lakes 
NWR and I-5. State Route 160, an officially designated State Scenic Highway, runs along the top of 
the Sacramento River levee from Contra Costa County to the Sacramento city limits. Views of open 
space provided by agricultural lands, the river, and the rural landscape can be glimpsed along the 
tree-lined route.  

Suburban development, located in the City of Sacramento to the east and northeast and in the City 
of Elk Grove to the east and south of the project site, is characterized by single-family detached 
housing and low-rise retail and commercial development. The closest residential development is 
located approximately 0.3 mile southeast of the project site in the City of Elk Grove.  

Arterial roadways (four to six lanes) in the area have landscaped medians with sidewalks. The 
sidewalk areas are landscaped with street trees, and concrete/masonry walls separate the roadways 
from residential areas. Franklin Boulevard forms the eastern boundary of the Bufferlands (Exhibit 
4.1-2). Development along the east side Franklin Boulevard, in the cities of Sacramento and Elk 
Grove, is primarily low-density residential. Laguna Boulevard is a six-lane arterial roadway located to 
the south of the Bufferlands, in the city of Elk Grove. Residential neighborhoods, industrial parks, 
and office parks are on the southern boundary of the Bufferlands, on the north side of Laguna 
Boulevard. Residential neighborhoods are on the south side of Laguna Boulevard.  

Project Vicinity and Project Site 
The topography within the project site and surrounding Bufferlands is generally flat with the only 
topographic variation created by levees and dirt mounds in spoils areas. Elevations range from 
approximately 15 to 25 feet above mean sea level, with lower elevations for the optional effluent 
conduit alignment. The visual environment in the immediate area surrounding the project site is 
characterized by level topography with a mix of open space, semi-rural areas, and suburban 
development. The Bufferlands forms an open space buffer that is between 1,200 feet and one mile 
wide surrounding the existing SRWTP. The Bufferlands are characterized by grasslands interspersed 
with creeks, vernal pools, and seasonal wetlands. Morrison Creek flows through the Bufferlands 
along the north and west sides of the SRWTP and is vegetated with mixed riparian forest, including 
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willow, cottonwood, and valley oak trees. Laguna Creek enters the Bufferlands from the east and 
flows northwesterly into Morrison Creek on the north side of the SRWTP. Fishhead Lake and Lost 
Lakes are to the south and north of Laguna Creek between Franklin Boulevard and the SRWTP. 
Some isolated structures associated with former agricultural uses remain standing within the 
southern portion of the Bufferlands (Exhibit 4.1-2, View A). As part of the District’s Trail of Trees 
Project, initiated in 1994, over 6,500 trees have been planted along the west side of Franklin 
Boulevard to screen views of the SRWTP from residential areas located on the east side of Franklin 
Boulevard (Exhibit 4.1-3, View B). 

The project site is located within the core facility area that is occupied by the existing SRWTP 
facilities and surrounded by the Bufferlands. The east side of the core facility area has the largest 
concentration of existing structures, with the less developed western half of the core facility area 
having scattered structures, roads, emergency storage basins, and solids storage basins. Structures 
on the site have an industrial appearance and consist of tanks of various sizes, concrete-
construction and metal-construction buildings, conveyance pipes, below-ground and above ground 
tanks, pumps, and paved expanses. Most structures are clustered on the east side of the core area. 
The western portion of the project site is less developed than the eastern portion, but has scattered 
facilities, buildings, emergency storage basins, land disposal areas, and access roads. The majority 
of the core facility area is not landscaped and vegetation consists of annual grasses and ruderal 
vegetation. The administration and laboratory buildings are located near the southeast corner of the 
core facility and include four, one- or two-story buildings in a campus-like setting with parking lots to 
the north, east, and south of the buildings; extensive landscaped areas are to the south of the 
buildings on either side of the entrance road. 

Other major structures that may be visible from some offsite areas include the following: 

 digesters, including a battery of 11 large tank-like structures, several smaller tanks, and control 
building; 

 influent/effluent building; 

 69-kilovolt main electrical substation building; 

 Sacramento Municipal Utilities District cogeneration and ice plant; 

 water reclamation plant; and 

 heavy equipment maintenance storage. 

In addition to the main SRWTP, Area 9 is a 3-acre parcel located on the east side of River Road (SR 
160) approximately 1.3 miles to the west (see Exhibit 3-5b in Chapter 3, “Project Description”). Area 
9 is located along the designated State Scenic Highway area of SR 160. The immediate area to the 
east, north, and south of Area 9 is developed with a golf course (Bartley Cavanaugh Golf Course). The 
surrounding area to the north and south of the golf course is characterized by rural landscape with 
scattered farm houses and small businesses that serve recreationists (fishing, boating, and 
sightseeing). The community of Freeport is located approximately 0.5 mile north of Area 9. The 
entrance gate to Area 9 is approximately 80 feet from the edge of the roadway, and the majority of 
structures on the developed portion of the site are minimally visible from the roadway. Area 9 is 
currently being used to store sodium bisulfite for the dechlorination process. Structures on the site 
consist of two single-story structures with footprints of approximately 1,500 square feet and 900 
square feet and a storage tank array with a footprint of approximately 3,268 square feet. The 
smallest structure is set back approximately 38 feet from the road and the larger structure is set 
back approximately 123 feet from the road. The storage tanks are set back approximately 275 feet 
from the road. Landscaping on the site consists of paved surfaces and turf areas with perimeter 
landscaping of mature trees and shrubs. Hedges line the access drive.  
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Source: Provided by Ascent Environmental in 2013 

Exhibit 4.1-1 View and Viewpoint Locations 
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Source: Photograph by Ascent Environmental in 2013 

Exhibit 4.1-2 View of SRWTP from Industrial Area on North Side of Laguna Boulevard (View A) 

Source: Photograph by Ascent Environmental in 2013 

Exhibit 4.1-3 View to North of Franklin Boulevard on Eastern Edge of Bufferlands (View B) 
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LIGHT AND GLARE CONDITIONS 
The terms “glare” and “skyglow” are used in this analysis to describe the visual effects of lighting. 
For the purposes of this impact analysis, glare is considered to be direct exposure to bright lights and 
skyglow is a glow that extends beyond the light source and can dominate or partially dominate views 
above the horizon.  

Urban areas to the south, east, and north are major sources of existing light and nighttime glare in 
the general area surrounding the SRWTP. Street lights, commercial and business parking lot lighting, 
and lights from vehicles on roadways all contribute to nighttime glare and skyglow effects in the 
Sacramento metropolitan area. I-5 on the west side of the District property is also a significant 
source of light and glare. Sources of daytime glare are primarily vehicle windshields and metallic 
surfaces that reflect sunlight.  

The existing SRWTP has lighting for security and work area safety. The surrounding Bufferlands is 
unlit and the lighting on the SRWTP facilities is at a distance from residential areas. Under existing 
conditions, SRWTP lighting is visible from residential areas to the east and south of the plant, but is 
screened by landscaping along the roadways, and by vegetation growing in the Bufferlands, east and 
south of the SRWTP. The railroad berm that runs along the east side of the SRWTP partially blocks 
views of some of the lighting from Dwight Road. While direct views of the SRWTP lights are blocked 
by fencing along the west side of storage basins on the west side of the SRWTP, minor skyglow 
effects from the SRWTP can be seen from I-5 to the west.  

VIEWER EXPOSURE AND SENSITIVITY 
Viewer sensitivity is considered in assessing the impacts of visual change and is a function of several 
factors. The sensitivity of the viewer or viewer concern is based on the visibility of resources in the 
landscape, proximity of the viewers to the visual resource, elevation of the viewers relative to the 
visual resource, frequency and duration of views, numbers of viewers, and types and expectations of 
individuals and viewer groups. 

The viewer’s distance from landscape elements plays an important role in the determination of an 
area’s visual quality. Visibility and visual dominance of landscape elements depend on their 
placement within a viewshed. A viewshed is defined as all of the surface area visible from a 
particular location (e.g., an overlook) or sequence of locations (e.g., a roadway or trail) (Federal 
Highway Administration [FHWA] 1988). Landscape elements are considered higher or lower in visual 
importance based on their proximity to the viewer. Generally, the closer a resource is to the viewer, 
the more dominant, and thus the more visually important it is to the viewer. For purposes of analysis, 
landscapes are separated into foreground, middleground, and background views (U.S. Department 
of Agriculture, Forest Service 1995). In general, the foreground is characterized by clear details 
(within 0.25 or 0.5 mile of the viewer); the middleground is characterized by the loss of clear detail in 
a landscape, creating a uniform appearance (from the foreground to 3 to 5 miles in the distance); 
and the background extends from the middleground to the limit of human sight (Bacon 1979).  

Visual sensitivity is also affected by viewer activity, awareness, and expectations in combination with 
the number of viewers and the duration of the view. Visual sensitivity is generally higher for views that 
are observed by people who are driving for pleasure, or engaging in recreation activities such as hiking, 
biking, camping or by residents of an area. Sensitivity is lower for people engaged in work activities or 
commuting to work. Viewer response must be based on regional context. The same landform or 
landscape feature may be valued differently in different settings; landscape features common in one 
area would not be valued as highly as the same feature in a landscape that generally lacks similar 
features. For example, a small hill may have little value in a mountainous area, but may be highly 
valued in a landscape that has little topographic variation. 
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Viewpoints 
A field reconnaissance was conducted in December 2012 to determine representative viewing 
points. Views of the project site are generally screened by existing SRWTP structures or by 
vegetation. Five representative viewpoints were selected for analysis, and photographs were taken of 
the project site from these viewpoints. These viewpoints provide views of the SRWTP from public 
areas, roads, parks, and pathways. The existing structures of the SRWTP are primarily visible from 
Franklin Boulevard to the east and Dwight Road to the southeast of the SRWTP. The nearest viewing 
point to the west of the project site is I-5, which is located approximately 4,700 feet away. Views of 
the SRWTP from I-5 are limited by distance, vegetation, and the fencing located along the west side 
of the storage basins. 

Viewpoint 1 (Exhibit 4.1-4): This view is from southbound Franklin Boulevard near Ehrhardt Avenue. 
The foreground view is dominated by trees (planted as part of the District’s Trail of Trees Project). 
Some taller structures can be glimpsed, but the SRWTP is mostly screened by trees. For motorists, 
views of the SRWTP are peripheral and fleeting. For pedestrians and bicyclists, views of the SRWTP 
are screened by trees and are not dominant. The visual quality from this viewpoint is considered 
moderate. The view is of a somewhat intact natural area that provides a pleasing contrast to the 
surrounding urban environment. However, the fencing in the foreground detracts from the view, and 
the view does not contain unique or vivid features that draw the viewer’s interest or provide high 
visual quality.  

Viewpoint 2 (Exhibit 4.1-5): This view is from southbound Franklin Boulevard at Village Wood Avenue. 
The existing SRWTP is visible in the middleground through a break in the trees. The SRWTP is 
noticeable briefly to motorists, but is a peripheral and short duration view. Pedestrians and bicyclists 
have extended views of the SRWTP. The visual quality from this viewpoint and of the views of the 
Bufferlands area from Franklin Boulevard is considered low. The SRWTP dominates in the view and 
detracts from the natural area in the foreground. The natural area does not contain any vivid or 
unique feature that draws the viewer’s attention. 

Viewpoint 3 (Exhibit 4.1-6): This view is from Franklin Boulevard at Laguna Creek Bridge. Pedestrians 
standing on the bridge have a view to the west with Laguna Creek and associated wetlands in the 
immediate foreground, and the existing SRWTP facilities in the middleground. The SRWTP facilities 
are co-dominant with the wetlands and creek that are in the immediate foreground. Motorists, 
pedestrians and bicyclists have a clear view of the existing SRWTP. The visual quality from this 
viewpoint is considered moderate. The foreground view is of an intact natural area that holds the 
viewer’s interest and makes a pleasing contrast to the surrounding urban environment; however, the 
existing SRWTP facilities intrude on the view and detract from the natural area in the foreground. 

Viewpoint 4 (Exhibit 4.1-7): This view is from Dwight Road at Portofino Road. Dwight Road provides 
access to the residential area located to the southeast of the SRWTP. Overhead utility lines and a 
railroad embankment are in the immediate foreground of this view, with open fields located south of 
the SRWTP visible beyond the railroad embankment. Direct views of the SRWTP from residences on 
the south side of Dwight Road are blocked by a wall and street trees. Receptors of this view would 
generally be residents driving to and from the neighborhood, or walking along the sidewalk on the 
south side of Dwight Road. The quality of the views visible from this viewpoint is considered low. 
Utility lines, roadway, and railroad embankment dominate foreground views, and the existing SRWTP 
dominates the middleground. These structural features detract from the open fields and natural 
features in the foreground. The view does not contain any vivid or unique features that draw the 
viewer’s attention. 
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Source: Photograph by Ascent Environmental in 2013 

Exhibit 4.1-4 View Southwest from Franklin Boulevard (Viewpoint 1) 

Source: Photograph by Ascent Environmental in 2013 

Exhibit 4.1-5 View Southwest from Franklin Boulevard at Village Wood Avenue (Viewpoint 2) 
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Source: Photograph by Ascent Environmental in 2013 

Exhibit 4.1-6 View West from Laguna Creek Bridge on Franklin Boulevard (Viewpoint 3) 

Source: Photograph by Ascent Environmental in 2013 

Exhibit 4.1-7 View Northwest from Dwight Road (Viewpoint 4) 
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Viewpoint 5 (Exhibit 4.1-8): This view is from northbound SR 160, just south of Area 9. SR 160 is a 
State Scenic Highway that meanders through the historic Delta agricultural areas along the 
Sacramento River. The Sacramento River levee is visible on the left and views of the Area 9 facilities, 
located on the right beyond the white picket fence, are largely screened from view by dense 
landscaping. Receptors of this view would be sightseers, residents that live in the small communities 
in the area (Freeport, Clarksburg, Locke), and other travelers. The quality of the view is moderate. 
Mature trees line the road providing a pleasing view; however, utility poles and the river levee detract 
from the natural aspects of the view.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Photograph by Ascent Environmental in 2013 

Exhibit 4.1-8 View North on SR 160 toward Area 9 (Viewpoint 5) 
 

4.1.3 Environmental Impacts and Recommended Mitigation Measures 

SIGNIFICANCE CRITERIA 
Based on Appendix G of the California Environmental Quality Act Guidelines, the project could have a 
significant adverse effect related to aesthetic resources if it would: 

 conflict with an applicable plan, policy, or regulation for the protection or enhancement of 
aesthetic or visual resources;  

 have a substantial adverse effect on a scenic vista; 

 substantially damage scenic resources, including but not limited to trees, rock outcroppings, and 
historic buildings within a state scenic highway or other designated scenic corridor; 
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 substantially degrade the existing visual character or quality of the site and its surroundings; or 

 create a new source of substantial light or glare that would adversely affect daytime or nighttime 
views in the area. 

METHODS AND ASSUMPTIONS 
The methodology used for this assessment is adapted from guidelines prepared by FHWA (1988) for 
assessing visual impacts associated with transportation projects; these guidelines are easily 
transferred to other types of projects that could alter existing landscapes. The process of describing 
and evaluating visual resources near the project and the surrounding areas involves the following 
steps:  

 identify the visual features or resources that compose and define the visual character of the 
viewsheds, 

 assess the quality of the identified visual resources relative to overall regional visual character, 

 identify major viewer groups and describe viewer exposure, and 

 identify viewer sensitivity, or the relative importance of views to people who are members of the 
viewing public. 

Buildings and other structures in adjacent developed areas, views across agricultural and open 
space land, and locations of residences and businesses in the project vicinity were considered when 
evaluating the general visual quality and character of the project area. The sensitivity of the viewer or 
viewer concern is a consideration in evaluating impacts of visual change. Viewer sensitivity is based 
on the visibility of resources in the landscape, proximity of the viewers to the visual resource, 
elevation of the viewers relative to the visual resource, frequency and duration of views, numbers of 
viewers, and types and expectations of individuals and viewer groups. Visual sensitivity is generally 
higher for views that are observed by people who are driving for pleasure, or engaging in recreation 
activities such as hiking, biking, camping or by residents in close proximity to their homes. Sensitivity 
is lower for people engaged in work activities or commuting to work. 

Viewer Groups and Viewer Awareness and Sensitivity 
The majority of public viewers of the existing SRWTP plant consist of residents living along Franklin 
Boulevard who would have direct views of the District property, or residents living in the general area 
and traveling on local roads. Travelers using Franklin Boulevard and Dwight Road would have the 
clearest views of the Bufferlands and the SRWTP. Travel speeds are relatively high (40 miles per 
hour) on Franklin Boulevard; therefore, views of the SRWTP are peripheral, of short duration, and 
screened by trees growing on the west side of Franklin Boulevard in the Bufferlands.  

For the most part, residents living along Franklin Boulevard do not have direct views of the SRWTP 
because houses do not face Franklin Boulevard and walls, fences, and/or mature landscaping 
screen views of the SRWTP. Therefore, viewer sensitivity is considered moderate.  

Other viewer groups would include bicyclists and pedestrians traveling southbound in the bicycle 
lane or along the sidewalk on the west side of Franklin Boulevard. These groups would have longer 
duration views of the SRWTP. The bridge across Laguna Creek on Franklin Boulevard affords 
unobstructed foreground views of the creek and wetlands with the SRWTP in the middleground of 
this view. The SRWTP is approximately 0.8 mile from this viewpoint. 

Other viewers of the SRWTP include residents of development located on the south side of Dwight 
Road, although the views would be from the road and not homes; views from homes are obstructed 
by intervening walls and landscaping, and SRWTP facilities are nearly a mile away. Drivers would 
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have a low sensitivity to visual change from this area and distance, while residents walking along the 
sidewalk would have longer duration views of the project site and may be moderately sensitive to 
visual change. 

ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 
A scenic vista is generally considered a view of an area that has remarkable scenery or a natural 
feature or cultural resource that is indigenous to the area. The project site and surrounding area do 
not contain any scenic vistas; therefore, the project would not have a substantial adverse effect on a 
scenic vista, and this topic is not addressed further in this EIR.  

IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.1-1: Visual resource policy conflicts.  
The project would not conflict with plans, policies, or regulations that have been adopted for the 
protection or enhancement of aesthetic or visual resources. This impact would be less than 
significant. 

The project would not result in placement of advertising along I-5. The project site is 0.9 mile east of 
I-5 and would not be visible to travelers on I-5 due to the distance and vegetation growing in the 
Bufferlands area between the freeway and the SRWTP site. Therefore, the project would not conflict 
with the regulations related to the Highway Beautification Act of 1965. 

The Sacramento County General Plan designates all freeways within Sacramento County as Scenic 
Corridors, including I-5 in the vicinity of the project site. Scenic corridors extend 660 feet on each 
side of the right-of-way. The project site is located 0.9 mile (over 4,700 feet) to the east of I-5 and 
views of the project site are blocked by vegetation and fencing along the western edge of the SRWTP 
site. The project site is located beyond the 660-foot scenic corridor. Structural components of the 
project would not be visible to travelers from I-5 due to the distance and vegetation growing in the 
Bufferlands between the freeway and the SRWTP site. Therefore, the project would not conflict with 
Sacramento County plans or policies that protect visual resources.  

As stated above, a primary management objective of the Bufferlands Master Plan is to allow 
continued operation and expansion of the SRWTP, while maintaining security and ensuring the safety 
of District personnel and the surrounding public. Further, most of the proposed improvements would 
occur within the existing SRWTP treatment facilities, and areas of open space to be disturbed have 
been previously designated for future SRWTP infrastructure. The project has been designed to be 
consistent with the policies and guidelines outlined in the Bufferlands Master Plan, including the 
aesthetic resource management policies. For example, proposed facilities would be sited within or 
adjacent to the facility core, some existing onsite facilities would be reused and repurposed, and no 
large areas of trees would need to be removed. Therefore, the project would not conflict with policies 
that would protect aesthetic and open space resources identified in the Bufferlands Master Plan.  

Off-Haul or Stockpile Scenario 
The off-haul scenario would not result in any permanent visual changes at the site. If the stockpile 
scenario were selected by the District, excess soils from the construction areas would be stored 
onsite. These soil piles would be located near the facility core area and would not be visible from I-5. 
As such, neither of these scenarios would result in conflicts with plans and polices that protect visual 
resources. 

Area 9 
Improvements in Area 9 would occur within the developed portion of the site. Proposed facilities 
associated with the project would not be visible from SR 160 and no signage is proposed as part of 
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the project. Therefore, the project would not conflict with Sacramento County General Plan objectives 
that seek to preserve scenic qualities along the designated State Scenic Highway.  

Optional Effluent Conduit 
The optional effluent conduit would be constructed below ground along an alignment that 
encroaches upon the Bufferlands and extends to the Sacramento River. Temporary visual resources 
impacts would occur during construction, but the land would return to previous conditions once 
construction is complete. Therefore, implementation of the optional effluent conduit would not result 
in conflicts with plans and polices that protect visual resources. 

Conclusion 
The project would not conflict with plans, policies, or regulations that have been adopted for the 
protection or enhancement of aesthetic or visual resources, including the Bufferlands Master Plan. 
Except for excavation for the extension of the effluent conduit, the project would not encroach upon the 
Bufferlands or other natural areas. Installation of the conduit would not permanently alter visual 
resources on the Bufferlands west of the SRWTP. Therefore, this impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 

Impact 4.1-2: Scenic resources impacts.  
Structural components of the project would not be visible to travelers from I-5, which is a designated 
scenic corridor by Sacramento County. The distance and vegetation growing within the Bufferlands 
between the freeway and the SRWTP site screen views and at freeway speeds travelers on I-5 would 
not be focused on the project area, which is not in the direct line of travel. The SRWTP project site is 
not visible from SR 160, an officially designated State Scenic Highway, although Area 9 is accessed 
from SR 160. Up to six tanks would be added to a site with existing tanks in Area 9, and would be 
screened by existing vegetation; thus, the visual character would not substantially change from 
existing conditions. Therefore, the project would not have an adverse effect on scenic resources 
within the designated scenic corridor. This impact would be less than significant. 

As described above, I-5 is designated by Sacramento County as a scenic corridor, which extends 660 
feet to either side of the freeway. The project site is located 0.9 mile to the east of I-5, well out of the 
designated corridor. Additionally, structural components of the project would not be visible to 
travelers from I-5 due to the distance and vegetation growing within the Bufferlands area between 
the freeway and the SRWTP site. Furthermore, at freeway speeds travelers on I-5 would not be 
focused on the project area, which is not in the direct line of travel. The portion of the project site 
where most facilities would be constructed (core area of the site) is not visible from SR 160, an 
officially designated State Scenic Highway located along the Sacramento River, because of distance 
and screening of trees along River Road (SR 160) and within the Bufferlands.  

Off-Haul or Stockpile Scenario 
The off-haul scenario would not result in any permanent visual changes at the site. If the stockpile 
scenario were selected by the District, excess soils from the construction areas would be stored 
onsite. These soil piles would be located near the facility core area and would not be visible from any 
nearby scenic corridors or highways.  

Area 9 
Area 9 is located on the east side of River Road (SR 160). Area 9 is currently being used by existing 
operations to store sodium bisulfite for the dechlorination process. Views of this parcel are nearly 
completely obstructed from SR 160 by heavy landscaping (see Exhibit 4.1-4). The project would add 
up to six sodium bisulfite tanks, with associated chemical piping, chemical metering pumps and 



Aesthetics  Ascent Environmental 

 Sacramento Regional County Sanitation District 
4.1-16 EchoWater Project EIR 

appurtenances. The project may also include improvements to the existing dechlorination building, 
including chemical feed patio, water quality sampling, and bioassay rooms. Excavation requirements 
would be minor to accommodate the sodium bisulfite tank containment area, underground electrical 
service, and underground yard piping. The area of disturbance would be approximately 0.7 acre. 
Vegetation along SR 160 would screen construction activities, as well as the new tanks. Therefore, 
improvements proposed for Area 9 would not have an adverse effect on scenic resources within the 
designated scenic corridor or along a State Scenic Highway.  

Optional Effluent Conduit 
The optional effluent conduit would be constructed below ground. Temporary visual resources 
impacts would occur during construction, but the land would return to previous conditions once 
construction is complete. Therefore, implementation of the optional effluent conduit would not result 
in any impacts that would be visible from nearby scenic corridors. 

Conclusion 
The SRWTP project site is not visible from SR 160, an officially designated State Scenic Highway, 
although Area 9 is accessed from SR 160. Up to six tanks would be added to a site with existing 
tanks in Area 9, so the visual character would not substantially change from existing conditions. 
Therefore, the project would not have an adverse effect on scenic resources within the designated 
scenic corridor. This impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 

Impact 4.1-3: Visual character impacts. 
Most new facilities would be constructed on the west side of the SRWTP, which is not visible from 
surrounding areas. Disinfection facilities, a contractor’s staging area, and the soil stockpile area on 
the south side of the SRWTP would be visible to sensitive receptors located along Dwight Road. 
However, the project would not result in substantial degradation of views of the site from the south 
(Dwight Road), because project structures would be similar in appearance to adjacent industrial 
facilities and would be sufficiently distant from sensitive receptors such that the project would not 
substantially alter the visual quality of this view. No substantial visual changes would occur in Area 9 
and the optional effluent conduit would not be visible because it would be located below ground. 
This impact would be less than significant. 

Most of the new facilities would have a low profile and would be visually screened by existing SRWTP 
structures, with the exception of the filter complex; however, this building would be lower than the 
existing cogeneration and biosolids recycling facilities. 

Views of the existing SRWTP and project site from sensitive receptors located along Franklin 
Boulevard are generally screened from the surrounding area by vegetation growing in the 
Bufferlands (see Exhibit 4.1-5, Viewpoint 1). However, there are locations along Franklin Boulevard 
where the existing SRWTP and project site are visible to motorists, pedestrians, and bicyclists 
traveling southbound (see Exhibit 4.1-6, Viewpoint 2, and Exhibit 4.1-7, Viewpoint 3). Most of the 
new project facilities would be constructed on the west side of the existing SRWTP. The existing 
structures of the SRWTP would screen views of these facilities. Therefore, no substantial visual 
changes would occur from this viewpoint (Viewpoints 1, 2, and 3).  

A larger portion of the project site is visible from Viewpoint 4, Dwight Road (see Exhibit 4.1-8), which 
is southeast of the SRWTP. There are no direct views from residences toward the project site 
because the wall constructed along the rear yards of houses that line Dwight Road block line of sight 
views. Residents would have direct views as they leave or enter the residential area, or as they walk 
along the sidewalk on the south side of Dwight Road. The temporary south contractor/CM trailers, 
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contractor laydown area, and parking areas would be located at a distance of approximately 1,690 
feet (0.3 mile) from Viewpoint 4 and would be south of the SMUD cogeneration plant and the ice 
plant. At the distance of 0.3 mile, with the backdrop of the existing facilities, the temporary project 
facilities would be visible, but would not be dominant in the view.  

The filtration facility and the disinfection facility would be constructed south of the existing water 
reclamation facility and heavy equipment maintenance storage building, approximately 0.85 mile from 
Viewpoint 4. These facilities would consist of three filter batteries occupying approximately 38,000 
square feet, and bulk storage tanks, chemical building, and disinfection contact basins. At the distance 
of approximately 0.85 mile, these facilities would be similar in appearance to existing SRWTP 
structures nearby. Overall, these facilities would not substantially alter the visual quality of this view.  

Off-Haul or Stockpile Scenario 
No onsite visual changes would occur as a result of the off-haul scenario because all excess soil would 
be transported offsite. The area to the east of the temporary south contractor/CM trailers, contractor 
laydown area and parking areas would potentially be used for soil stockpiling up to 20 feet in height. 
Dwight Road (Viewpoint 4) would offer the closest views of this area; however, the existing railroad 
embankment and utility lines would dominate foreground views in this area such that the soil stockpiles 
would not be substantial when viewed against the SRWTP facility core backdrop. The use of the area for 
long-term soil stockpiling would not substantially degrade the quality and character of the view.  

Area 9 
Views of Area 9 are nearly completely obstructed from offsite areas by heavy landscaping (see Exhibit 
4.1-4). Under the project, up to six sodium bisulfite tanks, with associated chemical piping, chemical 
metering pumps, and appurtenances would be constructed. Area is available within the site and these 
facilities would be of the same size and character as existing facilities. Further, no vegetation that 
offers screening from offsite areas would be removed. Therefore, construction of the facilities in Area 9 
would not have an adverse effect on the visual character of the site or surrounding areas.  

Optional Effluent Conduit 
The optional effluent conduit would be constructed below ground. Temporary visual resources 
impacts would occur during construction, but the land would return to previous conditions once 
construction is complete. Therefore, implementation of the optional effluent conduit would not result 
in any adverse impacts to the visual character of the site or surrounding areas. 

Conclusion 
Project implementation would not result in substantial degradation of views of the site or 
surrounding areas. Therefore, this impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 

Impact 4.1-4: Lighting impacts. 
Project operation would not result in substantial changes to light and glare conditions because 
operational lighting would be limited to the facility core area, would be similar in design and 
appearance to existing lighting, and new facilities would be located farther away from the nearest 
residential area than the existing SRWTP facilities. No substantial increase in the casting of skyglow 
would occur. Additionally, the project would be subject to the lighting requirements contained in the 
CBC (CCR Title 24), which are also adopted as part of the Sacramento County Building Code. 
Temporary construction lighting could be located as close as 0.3 mile from the residential area along 
Dwight Road, but lighting would be shielded and nighttime construction would be temporary. 
Therefore, the project’s lighting impacts would be less than significant. 
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Nighttime views of the project site from the east and west are obstructed by existing plant facilities 
or vegetation growing on the Bufferlands. A portion of the project site is visible from Viewpoint 4 
(Dwight Road), past the UPRR lines. Existing SRWTP facilities are located approximately 0.8 mile 
from this residential area and are visible from Dwight Road. Minor skyglow effects from the SRWTP 
can be seen from I-5 to the west. 

Operational lighting for new facilities associated with the project would be limited to building perimeter 
lighting and parking lot lighting required to provide adequate security. Proposed lighting would be 
limited to the facility core area and would be similar in design and appearance to existing lighting 
sources at the SRWTP. Further, proposed facilities would be nearly a mile from any residences, and are 
screened from view by walls and landscaping. The project would not substantially increase the casting 
of skyglow or the distance at which the facilities could be seen during the nighttime. 

The project would be subject to the lighting requirements contained in the CBC (CCR, Title 24), which are 
also adopted as part of the Sacramento County Building Code (Sacramento County Code Title 16 
Buildings and Construction, 16.04.030 Adoption of the CBC). Section 132 of Title 24, Part 6 CCR 
regulates lighting characteristics such as maximum power and brightness, shielding, and sensor controls 
to turn lighting on and off. The Standards require that outdoor lighting be automatically controlled so that 
it is turned off during daytime hours and during other times when it is not needed. Luminaires with lamps 
larger than 175 watts must be classified as cut-off so that the majority of the light is directed toward the 
ground. While the project would increase lighting on the site, compliance with CBC lighting and energy 
requirements, would ensure that light would not spill over to adjacent properties. Therefore, the proposed 
operational lighting sources would not result in adverse nighttime lighting impacts.  

During project construction, nighttime construction may be required to maintain the project 
schedule. As described in Chapter 3, “Project Description,” nighttime construction work would be 
likely for the emergency storage basins and BNR components. Any lighting for nighttime construction 
has the potential to be visible, but would be largely screened from the nearest residents by 
substantial distance, intervening walls, and the existing railroad berm. Further, lighting would comply 
with CBC requirements, including shielding and lighting fixture directional orientation.  

Off-Haul or Stockpile Scenario 
Neither the off-haul nor stockpile scenario would require nighttime lighting sources. Therefore, no 
nighttime lighting impacts would occur under these scenarios.  

Area 9 
Nighttime views of Area 9 are nearly completely obstructed from offsite areas by heavy landscaping. 
While some new perimeter building lights may be installed on proposed facilities to maintain adequate 
security at the site, these lights would be similar in design and appearance to existing lighting and would 
not provide a substantial new light source at the site. Further, no nighttime construction would be 
required for these facilities. Therefore, no adverse nighttime lighting impacts would occur in Area 9. 

Optional Effluent Conduit 
The optional effluent conduit would be constructed below ground. No nighttime construction, and thus 
nighttime lighting, would be required. Therefore, no adverse nighttime lighting impacts would occur.  

Conclusion 
The project would not result in any adverse construction or operational lighting impacts. This impact 
would be less than significant.  

Mitigation Measures 
No mitigation is required. 
  



Ascent Environmental  Agricultural Resources 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 4.2-1 

 AGRICULTURAL RESOURCES 4.2
This section describes the federal, state, and local regulations related to agricultural resources; 
existing agricultural lands in the region and at the project site; and potential impacts of the project 
on existing agricultural land uses at the project site.  

4.2.1 Regulatory Background 

FEDERAL 

Farmland Protection Policy Act 
The purpose of the Federal Farmland Protection Policy Act is to minimize federal actions leading to 
the conversion of farmland to nonagricultural uses by ensuring that federal programs are 
administered in a manner compatible with state government, local government, and private 
programs designed to protect farmland. No federal actions would affect farmland on the project site, 
so this policy is not addressed further. 

STATE 

California Important Farmland Inventory System and Farmland Mapping and Monitoring 
Program 
The California Department of Conservation, Office of Land Conservation, maintains a statewide 
inventory of farmlands. These lands are mapped by the Division of Land Resource Protection as part 
of the Farmland Mapping and Monitoring Program (FMMP). The maps are updated every two years 
with the use of aerial photographs, a computer mapping system, public review, and field 
reconnaissance. Farmlands are divided into the following five categories based on their suitability for 
agriculture:  

 Prime Farmland—land that has the best combination of physical and chemical characteristics for 
crop production. It has the soil quality, growing season, and moisture supply needed to produce 
sustained high yields of crops when treated and managed.  

 Farmland of Statewide Importance—land other than Prime Farmland that has a good 
combination of physical and chemical characteristics for crop production.  

 Unique Farmland—land that does not meet the criteria for Prime Farmland or Farmland of 
Statewide Importance, but that has been used for the production of specific crops with high 
economic value.  

 Farmland of Local Importance—land that is either currently producing crops or has the capability 
of production, but that does not meet the criteria of the categories above. This farmland category 
is determined by each county’s board of supervisors and a local advisory committee. 

 Grazing Land—land on which the vegetation is suited to the grazing of livestock.  

The categories of Prime Farmland, Farmland of Statewide Importance, and Unique Farmland, 
together, are defined as “agricultural land” or “farmland” by the California Environmental Quality Act 
(CEQA) (Public Resources Code [PRC] Section 21060.1 (a) and the CEQA Guidelines Appendix G, II 
[a]). Other categories used in the FMMP mapping system are “urban and built-up lands,” “lands 
committed to nonagricultural use,” and “other lands” (land that does not meet the criteria of any of 
the other categories). Although Farmland of Local Importance is not included in the CEQA definition 
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of farmland, Sacramento County, as described further below, includes this category in its definition 
of farmland and has adopted policies to protect as well as mitigate for impacts to this land. 

California Land Conservation Act of 1965 
The California Land Conservation Act of 1965, commonly known as the Williamson Act (California 
Government Code Section 51200 et seq.), enables local governments to enter into contracts with 
private landowners for the purpose of promoting the continued use of the relevant land in 
agricultural or related open space use. In return, landowners receive property tax assessments that 
are based on farming and open space uses instead of full market value. Local governments receive 
an annual subvention (subsidy) of forgone property tax revenues from the state via the Open Space 
Subvention Act of 1971. Amendments to the California State Budget Act of 2009 greatly reduced the 
Williamson Act Subvention payments, but the Williamson Act Program remains in place and 
contracts remain in effect.  

The Williamson Act empowers local governments to establish “agricultural preserves” consisting of 
lands devoted to agricultural uses and other compatible uses. Upon establishment of such 
preserves, the locality may offer to owners of included agricultural land the opportunity to enter into 
annually renewable contracts that restrict the land to agricultural use for at least 10 years (i.e., the 
contract continues to run for 10 years following the first date upon which the contract is not 
renewed). In return, the landowner is guaranteed a relatively stable tax rate, based on the value of 
the land for agricultural/open space use only and unaffected by its development potential.  

LOCAL 
The project site lies within the jurisdictional boundaries of Sacramento County; therefore, the 
County’s policies with respect to agricultural resources would be germane. 

Sacramento County General Plan 
The Agricultural and Conservation Elements of the Sacramento County General Plan (Sacramento 
County 2011) contain the following policies related to agricultural resources that may be applicable 
to the project: 

Agricultural Element  
 Policy AG-5. Projects resulting in the conversion of more than fifty (50) acres of farmland shall be 

mitigated within Sacramento County, except as specified in the paragraph below, based on a 1:1 
ratio, for the loss of the following farmland categories through the specific planning process or 
individual project entitlement requests to provide in-kind or similar resource value protection 
(such as easements for agricultural purposes): 

 prime, statewide importance, unique, local importance, and grazing farmlands located 
outside the Urban Services Boundary (USB); 

 prime, statewide importance, unique, and local importance farmlands located inside the 
USB. 

The Board of Supervisors retains the authority to override impacts to Unique, Local, and Grazing 
farmlands, but not with respect to Prime and Statewide farmlands. 

However, if that land is also required to provide mitigation pursuant to a Sacramento County 
endorsed or approved Habitat Conservation Plan (HCP), then the Board of Supervisors may 
consider the mitigation land provided in accordance with the HCP as meeting the requirements 
of this section including land outside of Sacramento County. 
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Note: This policy is not tied to any maps contained in the Agricultural Element. Instead, the most 
current Important Farmland map from the Department of Conservation should be used to 
calculate mitigation.  

The County protects a broader category of farmland quality than the State in CEQA statute or the 
Guidelines, by also including farmland of local importance and grazing farmlands in its policy 
requiring mitigation for conversion. Sacramento County defines locally important farmlands as “lands 
which do not qualify as Prime, Statewide, or Unique designation but are currently irrigated crops or 
pasture or nonirrigated crops; lands that would be Prime or Statewide designation and have been 
improved for irrigation but are now idle; and lands which currently support confined livestock, poultry 
operations, and aquaculture” (Sacramento County 2011). 

Conservation Element  
 Policy CO-51: Direct development away from prime or statewide importance farmland or 

otherwise provide for mitigation as required by AG-5 slowing the loss of additional farmland 
conversion to other uses.  

Bufferlands Master Plan 
The Bufferlands Master Plan is an element of the approved 2020 Sacramento Regional Wastewater 
Treatment Plant (SRWTP) Master Plan. The Plan establishes guidelines and management practices 
to establish a long-term, cost effective management direction for the Bufferlands that would 
maintain the existing buffer zone, provide for future expansion at the SRWTP, and protect and 
enhance the area’s environmental resources. The master plan provides guidelines and policies for 
alternative land uses, visitor use and access, and vegetation and wildlife management.  

The leased areas within the Bufferlands are managed under mineral, facility, or residential leases. 
The following management policies provide a framework for review and modification of lease 
agreements and easements when these entitlements are to be renewed: 

 Limit use of areas located within the Plant expansion zone (southern and southeastern portions 
of the Bufferlands) to short-term agricultural leases subject to cancellation at the option of the 
District. 

 Ensure that, where feasible, lessees employ surface water supplies rather than groundwater. 

 Discourage the conversion of agricultural lease areas for non-open space uses. 

 Discourage the conversion of agricultural areas that provide nesting, roosting, or foraging habitat 
for special-status species. 

 Encourage agricultural and grazing practices that benefit wildlife species. 

4.2.2 Existing Environmental Setting 

SACRAMENTO COUNTY 
The SRWTP is surrounded by unincorporated Sacramento County lands (within the larger 
Sacramento Regional County Sanitation District [District] property) zoned as AG-80, which is an 
agricultural zone meant to generally promote long-term agricultural use and to discourage the 
premature and unnecessary conversion of agricultural land to urban uses. The zone permits one 
single-family residence per parcel and accessory dwellings for agricultural employees. The minimum 
parcel size is 80 gross acres.  

Table 4.2-1 shows the changes in the amount of farmland in Sacramento County over an 8-year 
period, from 2002 to 2010. 
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Table 4.2-1 Acreage of Farmland1 in Sacramento County, 2002–2010 
County 2002 2004 2006 2008 2010 

Prime Farmland 112,037 110,278 106,667 104,366 97,476 
Farmland of Statewide Importance 60,817 56,141 51,218 49,470 45,264 
Unique Farmland 15,743 15,188 15,267 15,463 15,076 
Farmland of Local Importance 37,924 39,873 41,960 43,819 53,928 
Total1 226,521 221,480 215,112 213,118 211,744 
1 The total acreage of farmland includes Prime Farmland, Farmland of Statewide Importance, Unique Farmland, and Farmland of Local Importance. Grazing 
Land, Urban and Built-up Land, and Other Land is not included. 

Source: California Department of Conservation 2011 

 

As shown in Table 4.2-1, the total amount of farmland in Sacramento County decreased by 14,777 
acres, or approximately seven percent, between 2002 and 2010. Prime Farmland and Farmland of 
Statewide Importance have decreased by 14,561 acres and 15,553 acres, respectively, since 2002. 
Designation of new areas as Farmland of Local Importance by local jurisdictions has resulted in a net 
increase of 16,004 acres since 2002. 

According to the Sacramento County General Plan Agricultural Element, 171,492 acres (or 27 
percent of the land) in Sacramento County has been placed under a Williamson Act contract 
(Sacramento County 2011). 

PROJECT SITE 
The SRWTP has been operating at its site for approximately 30 years. The Sacramento County 
General Plan (Sacramento County 2011) designates the project site for Public/Utilities land uses, 
indicating that the County has placed a priority on uses that support public needs, such as the 
SRWTP, over the long term.  

Exhibit 4.2-1 shows the designated farmland within and surrounding the project site according to the 
latest data available from FMMP. Based on the FMMP data, the 900-acre SRWTP core area includes 
land designated as Other Land (395 acres), Urban and Built-Up Land (153 acres), and Farmland of 
Local Importance (74 acres) (California Department of Conservation 2010).1 Using this data, 74 
acres is defined as agricultural land or farmland under the Sacramento County General Plan.2  

The 74 acres of Farmland of Local Importance shown on the FMMP map used to be part of one of 
the District’s agricultural leases; it was last leased for agricultural production in 2007 and is 
currently not in active agricultural use (Young, pers. comm., 2013). Because this area of the site is 
no longer farmed, it is not considered farmland of local importance by the standards included in the 
County General Plan. As stated above, the County defines locally important farmlands as “lands 
which do not qualify as Prime, Statewide, or Unique designation but are currently irrigated crops or 
pasture or nonirrigated crops; lands that would be Prime or Statewide designation and have been 
improved for irrigation but are now idle; and lands which currently support confined livestock, poultry 
operations, and aquaculture” (Sacramento County 2011). The subject 74 acres would not meet the 
definition of Prime or Statewide farmland; does not currently support crops or pastures (and has not 
for the past seven years); is not irrigated; and does not support livestock, poultry, or aquaculture 
operations. 

 

                                                      
1 Not all of the 900-acre SRWTP core area has been mapped by the FMMP; therefore, the FMMP categories do not add up to 900 acres. 
2  As described in Section 4.2.1, CEQA does not include Farmland of Local Importance in its definition of farmland; however, Sacramento 

County in its General Plan includes this category in its definition of farmland and has adopted policies to protect as well as mitigate for 
impacts to this land. 
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Source: California Department of Conservation 2010; adapted by Ascent Environmental in 2013 

Exhibit 4.2-1 Farmland Designations at the Project Site 
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The project site does not contain any lands under a Williamson Act contract (California Department 
of Conservation 2009). The closest parcel under Williamson Act contract is located approximately 
1.5 miles to the southwest of the project site. 

4.2.3 Environmental Impacts and Recommended Mitigation Measures 

SIGNIFICANCE CRITERIA 
Based on Appendix G of the State CEQA Guidelines, as supplemented by policies in the Sacramento 
County General Plan, the project could have a significant adverse effect related to agricultural 
resources if it would: 

 convert 50 acres of farmland (i.e., Prime Farmland, Unique Farmland, Farmland of Statewide 
Importance, and Locally Important Farmland) as shown on the maps prepared pursuant to the 
FMMP of the California Resources Agency, to nonagricultural use; 

 conflict with existing zoning for agricultural use or a Williamson Act contract; or 

 involve other changes in the existing environment which, due to their location or nature, could result 
in conversion of farmland to nonagricultural use. 

METHODS AND ASSUMPTIONS 
Evaluation of the project’s potential impacts on agricultural resources was based on a review of the 
planning documents pertaining to the project area, including goals and policies from the Sacramento 
County General Plan (Sacramento County 2011) as well as information from the Sacramento County 
Agricultural Commissioner’s Office. In addition, California Department of Conservation (2009, 2010) 
farmland maps and California Land Conservation Act (commonly known as the Williamson Act 
[California Government Code Section 51200 et seq.]) maps for Sacramento County were used to 
determine the agricultural significance of the lands in the project area. 

ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 
The project would involve improvements to the existing SRWTP treatment facilities. The project would 
not introduce a new land use and all improvements would remain within the District-owned property, 
which is designated for Public/Utilities land use. Although a portion of the project site is designated 
as Farmland of Local Importance (California Department of Conservation 2010), the land was last 
leased for farming operations in 2007 and is not currently in agricultural production (Young, pers. 
comm., 2013). The SRWTP is surrounded by unincorporated Sacramento County lands zoned as AG-
80, though none of these lands are active farmland. The project would not conflict with the 
surrounding Sacramento County lands, which include Bufferlands, residential development, 
industrial development, and the Sacramento River. Further, the Bufferlands would continue to 
provide a buffer zone between the SRWTP and nearby surrounding residential land uses. The project 
would not conflict with agricultural land uses because there are none. Therefore, no impacts related 
to conflicts with agricultural land uses would occur and this issue is not discussed further in this EIR. 

The project site does not contain any lands under a Williamson Act contract, nor is it adjacent to 
such lands (California Department of Conservation 2009). As such, no impact would occur to lands 
under Williamson Act contract and this issue is not discussed further in this EIR. 
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IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.2-1: Conversion of farmland to non-agricultural use.  
Implementation of the EchoWater Project would result in the permanent conversion in the core area 
of the site of 74 acres of farmland shown as Farmland of Local Importance on the FMMP map. 
Additional similarly designated land in the Bufferlands may also be temporarily converted if the 
effluent conduit is constructed. However, the County has set standards and definitions for Farmland 
of Local Importance and because the lands at the SRWTP are not currently farmed (and have not 
been for seven years), they do not meet the Sacramento County’s definition of Farmland of Local 
Importance. Therefore, conversion of this land to support continued public utilities use at the site 
would be a less-than-significant impact to agriculture. 

The 900-acre core area of the District-owned property, on which the SRWTP and the project site is 
located, contains 74 acres of Farmland of Local Importance, as shown on the FMMP map. (California 
Department of Conservation 2010). Farmland of Local Importance is not typically defined as 
significant farmland under CEQA (see PRC 21095, together with CCR Appendix G definition of 
farmland): further, because it is no longer farmed (and has not been for the last seven years), it does 
not meet the County’s definition of locally important farmland per the General Plan, and it’s 
conversion would not be subject to General Plan policies for farmland protection and mitigation. The 
property’s remaining 541.9 acres consist of Other Land (389 acres) and Urban and Built-Up Land 
(152.9 acres) associated with the existing SRWTP facilities.  

Implementation of the EchoWater Project would require expansion of the existing SRWTP footprint to 
construct a new Biological Nutrient Removal facility, a tertiary filtration facility, and a modified 
chlorine disinfection facility (see Exhibits 3-5a and 3-5b). Approximately 480 acres of the SRWTP, 
primarily within the core facility area, would be disturbed. This disturbance would result in the 
permanent conversion of 74 acres of land formerly used for agricultural purposes to non-agricultural 
use.  

Off-Haul or Stockpile Scenario 
Under either the off-haul or stockpile scenario, no defined or active farmland would be converted to 
non-farmland use. No significant impact differences would occur with implementation of either 
scenario.  

Area 9 
Because Area 9 is not designated as farmland by the FMMP, nor is it used for agricultural purposes, 
this project component would have no effect on the conversion of farmland to non-agricultural uses.  

Optional Effluent Conduit 
A portion of the Bufferlands is designated as Farmland of Local Importance by the FMMP (see Exhibit 
4.2-1); however the portion that would be used for construction of the effluent conduit does not 
meet the County’s definition of locally important farmland, because it is not used for agricultural 
purposes. Therefore, this optional project component would have no effect on the conversion of 
farmland to non-agricultural uses. 

Conclusion 
Implementation of the project would result in the permanent conversion of 74 acres of land formerly 
used for agricultural purposes to non-agricultural use. Because this land is neither protected by the 
County General Plan nor otherwise defined as important farmland under CEQA, this permanent 
conversion would be a less-than-significant impact. 
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Mitigation Measures 
No mitigation is required. 
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4.3 AIR QUALITY 
This section includes a discussion of existing air quality conditions, a summary of applicable 
regulations, and an analysis of potential short-term and long-term air quality impacts caused by the 
project. Mitigation measures are recommended as necessary to reduce significant air quality 
impacts to the extent feasible. 

4.3.1 Regulatory Background 
Air quality within the project area is regulated through the efforts of various federal, State, regional 
and local government agencies. These agencies work jointly, as well as individually, to improve air 
quality through legislation, planning, policy-making, education, and a variety of other programs. The 
agencies responsible for improving the air quality within the air basins are discussed below. 

FEDERAL 

U.S. Environmental Protection Agency 
The U.S. Environmental Protection Agency (U.S. EPA) has been charged with implementing national 
air quality programs. U.S. EPA’s air quality mandates are drawn primarily from the federal Clean Air 
Act (CAA), which was enacted in 1970. The most recent major amendments made by Congress were 
in 1990. 

Criteria Air Pollutants 
The CAA required U.S. EPA to establish national ambient air quality standards (NAAQS). As shown in 
Table 4.3-1, U.S. EPA has established primary and secondary NAAQS for the following criteria air 
pollutants: ozone, carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), respirable and 
fine particulate matter (PM10 and PM2.5), and lead. The primary standards protect the public health 
and the secondary standards protect public welfare. The CAA also required each state to prepare an 
air quality control plan referred to as a State implementation plan (SIP). The federal Clean Air Act 
Amendments of 1990 (CAAA) added requirements for states with nonattainment areas to revise their 
SIPs to incorporate additional control measures to reduce air pollution. The SIP is modified 
periodically to reflect the latest emissions inventories, planning documents, and rules and 
regulations of the air basins as reported by their jurisdictional agencies. U.S. EPA is responsible for 
reviewing all SIPs to determine whether they conform to the mandates of the CAA and its 
amendments, and whether implementation will achieve air quality goals. If U.S. EPA determines a SIP 
to be inadequate, a federal implementation plan that imposes additional control measures may be 
prepared for the nonattainment area. If an approvable SIP is not submitted or implemented within 
the mandated time frame, sanctions may be applied to transportation funding and stationary air 
pollution sources in the air basin.  

Toxic Air Contaminants/Hazardous Air Pollutants 
Air quality regulations also focus on toxic air contaminants (TACs), or in federal parlance hazardous 
air pollutants (HAPs). In general, for those TACs that may cause cancer, there is no concentration 
that does not present some risk. In other words, there is no threshold level below which adverse 
health impacts may not be expected to occur. By contrast, for the criteria air pollutants, acceptable 
levels of exposure can be determined and the ambient standards have been established (Table 4.3-
1) Instead, U.S. EPA and, in California, ARB regulate HAPs and TACs, respectively, through statutes 
and regulations that generally require the use of the maximum available control technology or best 
available control technology for toxics to limit emissions. (See the discussion of TACs in the “State” 
section below for a description of ARB’s efforts.) These in conjunction with additional rules set forth 
by the Sacramento Metropolitan Air Quality Management District (SMAQMD), the primary agency in 
charge of air quality in the project area, described below under “Sacramento Metropolitan Air Quality 
Management District,” establish the regulatory framework for TACs. 
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Table 4.3-1 Ambient Air Quality Standards and Designations 

Pollutant Averaging 
Time California a,b 

National c 
Primary b,d Secondary b,e 

Ozone 1-hour 0.09 ppm (180 μg/m3) –e 
Same as primary standard 

8-hour 0.070 ppm (137 μg/m3) 0.075 ppm (147 μg/m3) 
Carbon monoxide 

(CO) 
1-hour 20 ppm (23 mg/m3) 35 ppm (40 mg/m3) 

Same as primary standard 
8-hour 9 ppmf (10 mg/m3) 9 ppm 

(10 mg/m3) 
Nitrogen dioxide 

(NO2) g 
Annual arithmetic mean 0.030 ppm (57 μg/m3) 53 ppb (100 μg/m3) Same as primary standard 

1-hour 0.18 ppm (339 μg/m3) 100 ppb (188 μg/m3) – 
Sulfur dioxide 

(SO2) 
24-hour 0.04 ppm (105 μg/m3) – – 
3-hour – – 0.5 ppm (1300 μg/m3) 
1-hour 0.25 ppm (655 μg/m3) 75 ppb (196 μg/m3) – 

Respirable 
particulate matter 

(PM10)  

Annual arithmetic mean 20 μg/m3 – 
Same as primary standard 

24-hour 50 μg/m3 150 μg/m3 

Fine particulate 
matter (PM2.5) 

Annual arithmetic mean 12 μg/m3 12.0 μg/m3 15.0 μg/m3 
24-hour – 35 μg/m3 Same as primary standard 

Lead g Calendar quarter – 1.5 μg/m3 Same as primary standard 
30-Day average 1.5 μg/m3 – – 

 Rolling 3-Month Average – 0.15 μg/m3 Same as primary standard 
Hydrogen sulfide 1-hour 0.03 ppm (42 μg/m3) 

No 
national 

standards 

Sulfates 24-hour 25 μg/m3 
Vinyl chloride f 24-hour 0.01 ppm (26 μg/m3) 

Visibility-reducing 
particulate matter 

8-hour Extinction of 0.23 per 
km 

Notes: µg/m3 = micrograms per cubic meter; km = kilometers; ppb = parts per billion; ppm = parts per million. 
a California standards for ozone, SO2 (1- and 24-hour), NO2, particulate matter, and visibility-reducing particles are values that are not to be exceeded. All 

others are not to be equaled or exceeded. California ambient air quality standards are listed in the Table of Standards in Section 70200 of Title 17 of the 
California Code of Regulations. 

b Concentration expressed first in units in which it was issued. Equivalent units given in parentheses are based on a reference temperature of 25 degrees 
Celsius (°C) and a reference pressure of 760 torr. Most measurements of air quality are to be corrected to a reference temperature of 25°C and a reference 
pressure of 760 torr; ppm in this table refers to ppm by volume, or micromoles of pollutant per mole of gas.  

c National standards (other than ozone, particulate matter, and those based on annual averages or annual arithmetic means) are not to be exceeded more than 
once a year. The ozone standard is attained when the fourth highest 8-hour concentration in a year, averaged over three years, is equal to or less than the 
standard. The PM10 24-hour standard is attained when 99 percent of the daily concentrations, averaged over three years, are equal to or less than the 
standard. The PM2.5 24-hour standard is attained when 98 percent of the daily concentrations, averaged over three years, are equal to or less than the 
standard. Contact the U.S. Environmental Protection Agency for further clarification and current federal policies. 

d National primary standards: The levels of air quality necessary, with an adequate margin of safety, to protect the public health. 
e National secondary standards: The levels of air quality necessary to protect the public welfare from any known or anticipated adverse effects of a pollutant.  

f The California Air Resources Board has identified lead and vinyl chloride as toxic air contaminants with no threshold of exposure for adverse health effects 
determined. These actions allow for the implementation of control measures at levels below the ambient concentrations specified for these pollutants. 

Source: California Air Resources Board 2010a 
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U.S. EPA has programs for identifying and regulating HAPs. Title III of the CAAA directed U.S. EPA to 
promulgate national emissions standards for HAPs (NESHAP). The NESHAP for major sources may 
differ from that for area sources of HAPs. Major sources are defined as stationary sources with 
potential to emit more than 10 tons per year (TPY) of any HAP or more than 25 TPY of any 
combination of HAPs; all other sources are considered area sources. The emissions standards are to 
be promulgated in two phases. In the first phase (1992–2000), U.S. EPA developed technology-
based emission standards designed to produce the maximum emission reduction achievable. These 
standards are generally referred to as requiring maximum available control technology for toxics. For 
area sources, the standards may be different, based on generally available control technology. In the 
second phase (2001–2008), U.S. EPA was required to promulgate health risk–based emissions 
standards when deemed necessary to address risks remaining after implementation of the 
technology-based NESHAP standards. 

STATE 
The California Air Resources Board (ARB) is the agency responsible for coordination and oversight of 
State and local air pollution control programs in California and for implementing the California Clean 
Air Act (CCAA). The CCAA, which was adopted in 1988, required ARB to establish California ambient 
air quality standards (CAAQS) (Table 4.3-1). 

Criteria Air Pollutants 
ARB has established CAAQS for sulfates, hydrogen sulfide, vinyl chloride, visibility-reducing 
particulate matter, and the above-mentioned criteria air pollutants. In most cases the CAAQS are 
more stringent than the NAAQS. Differences in the standards are generally explained by the health 
effects studies considered during the standard-setting process and the interpretation of the studies. 
In addition, the CAAQS incorporate a margin of safety to protect sensitive individuals. 

The CCAA requires that all local air districts in the state endeavor to achieve and maintain the CAAQS 
by the earliest date practical. The act specifies that local air districts should focus particular 
attention on reducing the emissions from transportation and areawide emission sources, and 
provides air districts with the authority to regulate indirect sources. 

Toxic Air Contaminants 
TACs in California are regulated primarily through the Tanner Air Toxics Act (Assembly Bill [AB] 1807, 
Chapter 1047, Statutes of 1983) and the Air Toxics Hot Spots Information and Assessment Act of 
1987 (AB 2588, Chapter 1252, Statutes of 1987). AB 1807 sets forth a formal procedure for ARB to 
designate substances as TACs. Research, public participation, and scientific peer review are required 
before ARB can designate a substance as a TAC. To date, ARB has identified more than 21 TACs and 
adopted U.S. EPA’s list of HAPs as TACs. Most recently, PM exhaust from diesel engines (diesel PM) 
was added to ARB’s list of TACs. 

Once a TAC is identified, ARB then adopts an airborne toxics control measure for sources that emit 
that particular TAC. If a safe threshold exists for a substance at which there is no toxic effect, the 
control measure must reduce exposure below that threshold. If no safe threshold exists, the 
measure must incorporate best available control technology for toxics to minimize emissions.  

The Hot Spots Act requires that existing facilities that emit toxic substances above a specified level 
prepare an inventory of toxic emissions, prepare a risk assessment if emissions are significant, notify 
the public of significant risk levels, and prepare and implement risk reduction measures. 

ARB has adopted diesel exhaust control measures and more stringent emissions standards for 
various transportation-related mobile sources of emissions, including transit buses, and off-road 
diesel equipment (e.g., tractors, generators). Over time, the replacement of older vehicles will result 
in a vehicle fleet that produces substantially lower levels of TACs than under current conditions. 
Mobile-source emissions of TACs (e.g., benzene, 1-3-butadiene, diesel PM) have been reduced 
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significantly over the last decade and will be reduced further in California through a progression of 
regulatory measures (e.g., Low Emission Vehicle/Clean Fuels and Phase II reformulated gasoline 
regulations) and control technologies. With implementation of ARB’s Risk Reduction Plan, it is 
expected that diesel PM concentrations will be 85 percent less in 2020 in comparison to year 2000. 
Adopted regulations are also expected to continue to reduce formaldehyde emissions from cars and 
light-duty trucks. As emissions are reduced, it is expected that risks associated with exposure to the 
emissions will also be reduced. 

LOCAL 

Sacramento Metropolitan Air Quality Management District 

Criteria Air Pollutants 
SMAQMD is the primary agency responsible for planning to meet federal and State ambient air 
quality standards in Sacramento County. SMAQMD works with other local air districts in the 
Sacramento region to maintain the region’s portion of the SIP for ozone. The SIP is a compilation of 
plans and regulations that govern how the region and State will comply with the federal Clean Air Act 
requirements to attain and maintain the federal ozone standard. Ozone plans in the Sacramento 
Metro region include the 1994 Sacramento Area Regional Ozone Attainment Plan and the 2009 8-
Hour Ozone Attainment and Reasonable Further Progress Plan. These plans were produced to 
develop a strategy to attain the federal one-hour and 8-hour ozone standards. The Sacramento 
Region has been designated as a “severe” 8-hour ozone nonattainment area with an extended 
attainment deadline of June 15, 2019.  

SMAQMD also enforces air quality regulations, educates the public about air quality, and implements 
a number of programs to provide incentives for the replacement or retrofit of older diesel engines 
and to influence land use development in Sacramento County. 

SMAQMD’s Sacramento Area Regional Ozone Attainment Plan also commits to obtaining one ton per 
year of ROG reductions and one ton per year of oxides of nitrogen (NOX) reductions from Land Use 
and Transportation Control Measures. The plan lists land use mitigation and transit-oriented 
development as examples of the types of programs that SMAQMD will use to reach their one ton 
goal. SMAQMD does not develop specific rules to implement these programs, but instead does so 
mostly through the CEQA process. SMAQMD has developed a set of guidelines for use by lead 
agencies when preparing environmental documents. The guidelines contain thresholds of 
significance for criteria pollutants and TACs, and also make recommendations for conducting air 
quality analyses. Once SMAQMD guidelines have been consulted and the air quality impacts of a 
project have been assessed, the lead agency’s analysis undergoes a review by SMAQMD. SMAQMD 
submits comments and suggestions to the lead agency for incorporation into the environmental 
document. 

All projects are subject to adopted SMAQMD rules and regulations in effect at the time of 
construction. Specific rules applicable to the construction of the project may include but are not 
limited to the following: 

 Rule 201: General Permit Requirements. Any project that includes the use of equipment capable 
of releasing emissions to the atmosphere may be required to obtain permit(s) from SMAQMD 
before equipment operation. The applicant, developer, or operator of a project that includes an 
emergency generator, boiler, or heater should contact SMAQMD early to determine whether a 
permit is required, and to begin the permit application process. Portable construction equipment 
(e.g., generators, compressors, pile drivers, lighting equipment) with an internal combustion 
engine greater than 50 horsepower must have a SMAQMD permit or ARB portable equipment 
registration. 
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 Rule 202: New Source Review. The purpose of this rule is to provide for the issuance of 
authorities to construct and permits to operate at new and modified stationary air pollution 
sources and to provide mechanisms, including emission offsets, by which authorities to construct 
such sources may be granted without interfering with the attainment or maintenance of ambient 
air quality standards. 

 Rule 402: Nuisance. A person shall not discharge from any source whatsoever such quantities of 
air contaminants or other materials which cause injury, detriment, nuisance or annoyance to any 
considerable number of persons or the public, or which endanger the comfort, repose, health or 
safety of any such persons or the public, or which cause or have natural tendency to cause injury 
or damage to business or property. 

 Rule 403: Fugitive Dust. The developer or contractor is required to control dust emissions from 
earthmoving activities or any other construction activity to prevent airborne dust from leaving the 
project site. 

 Rule 442: Architectural Coatings. The developer or contractor is required to use coatings that 
comply with the content limits for volatile organic compounds specified in the rule. 

 Rule 902: Asbestos. The developer or contractor is required to notify SMAQMD of any regulated 
renovation or demolition activity. Rule 902 contains specific requirements for surveying, 
notification, removal, and disposal of material containing asbestos. 

In addition, effective as of October 10, 2005, if modeled construction-generated emissions for a 
project are not reduced to SMAQMD’s threshold of significance (85 pounds per day [lbs/day]) after 
the standard construction mitigation is applied, then an offsite construction mitigation fee is 
recommended. The fee must be paid before a grading permit can be issued. This fee is used by 
SMAQMD to purchase offsite emissions reductions. Such purchases are made through SMAQMD’s 
Heavy Duty Incentive Program, through which select owners of heavy-duty equipment in Sacramento 
County can repower or retrofit their old engines with cleaner engines or technologies. 

Toxic Air Contaminants 
At the local level, air pollution control or management districts may adopt and enforce ARB control 
measures. Under SMAQMD Rule 201 (“General Permit Requirements”), Rule 202 (“New Source 
Review”), and Rule 207 (“Federal Operating Permit”), all sources that possess the potential to emit 
TACs are required to obtain permits from the district. Permits may be granted to these operations if 
they are constructed and operated in accordance with applicable regulations, including new-source-
review standards and air-toxics control measures. SMAQMD limits emissions and public exposure to 
TACs through a number of programs. SMAQMD prioritizes TAC-emitting stationary sources based on 
the quantity and toxicity of the TAC emissions and the proximity of the facilities to sensitive 
receptors. Sensitive receptors are people, or facilities that generally house people (e.g., schools, 
hospitals, residences), that may experience adverse effects from unhealthful concentrations of air 
pollutants. 

Odors 
Although offensive odors rarely cause any physical harm, they can be very unpleasant, leading to 
considerable stress among the public and often generating citizen complaints to local governments 
and SMAQMD. SMAQMD’s Rule 402 (Nuisance) regulates odorous emissions. 

Sacramento County General Plan 
The project site lies within the jurisdictional boundaries of Sacramento County; therefore, the 
County’s policies with respect to air quality would be germane. Relevant policies and standards 
related to air quality are described below. 
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 Policy AQ-3. Buffers and/or other appropriate mitigation shall be established on a project-by-
project basis and incorporated during review to provide for protection of sensitive receptors from 
sources of air pollution or odor. The California Air Resources Board’s “Air Quality and Land Use 
Handbook: A Community Health Perspective,” and the AQMD’s approved Protocol (Protocol for 
Evaluating the Location of Sensitive Land uses Adjacent to Major Roadways) shall be utilized 
when establishing these buffers. 

 Policy AQ-12. Minimize air pollutant emissions from Sacramento County facilities and operations. 

 Policy AQ-13. Use California State Air Resources Board and SMAQMD guidelines for Sacramento 
County facilities and operations to comply with mandated measures to reduce emissions from 
fuel consumption, energy consumption, surface coating operations, and solvent usage. 

 Policy AQ-16. Prohibit the idling of on-and off-road engines when the vehicle is not moving or 
when the off-road equipment is not performing work for a period of time greater than five 
minutes in any one-hour period. 

 Policy AQ-19. Require all feasible reductions in emissions for the operation of construction 
vehicles and equipment on major land development and roadway construction projects. 

4.3.2 Existing Environmental Setting 
The project site is located adjacent to the City of Elk Grove, within Sacramento County, California, 
which is within the Sacramento Valley Air Basin (SVAB). The SVAB also includes all of Butte, Colusa, 
Glenn, Shasta, Sutter, Tehama, Yolo, and Yuba Counties; the western portion of Placer County; and 
the eastern portion of Solano County. The ambient concentrations of air pollutant emissions are 
determined by the amount of emissions released by the sources of air pollutants and the 
atmosphere’s ability to transport and dilute such emissions. Natural factors that affect transport and 
dilution include terrain, wind, atmospheric stability, and sunlight. Therefore, existing air quality 
conditions in the area are determined by such natural factors as topography, meteorology, and 
climate, in addition to the amount of emissions released by existing air pollutant sources, as 
discussed separately below. 

TOPOGRAPHY, METEOROLOGY, AND CLIMATE 
The SVAB is a relatively flat area bordered by the north Coast Ranges to the west and the northern 
Sierra Nevada to the east. Air flows into the SVAB through the Carquinez Strait, the only breach in the 
western mountain barrier, and moves across the Sacramento River–San Joaquin River Delta (Delta) 
from the San Francisco Bay area. 

The Mediterranean climate type of the SVAB is characterized by hot, dry summers and cool, rainy 
winters. During the summer, daily temperatures range from 50°F to more than 100°F. The inland 
location and surrounding mountains shelter the area from much of the ocean breezes that keep the 
coastal regions moderate in temperature. Most precipitation in the area results from air masses that 
move in from the Pacific Ocean, usually from the west or northwest, during the winter months. More 
than half the total annual precipitation falls during the winter rainy season (November through 
February); the average winter temperature is a moderate 49°F. Also characteristic of SVAB winters 
are periods of dense and persistent low-level fog, which are most prevalent between storms. The 
prevailing winds are moderate in speed and vary from moisture-laden breezes from the south to dry 
land flows from the north.  

The mountains surrounding the SVAB create a barrier to airflow, which leads to the entrapment of air 
pollutants when meteorological conditions are unfavorable for transport and dilution. The highest 
frequency of poor air movement occurs in the fall and winter when high-pressure cells are present 
over the SVAB. The lack of surface wind during these periods, combined with the reduced vertical 
flow caused by a decline in surface heating, reduces the influx of air and leads to the concentration 
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of air pollutants under stable metrological conditions. Surface concentrations of air pollutant 
emissions are highest when these conditions occur in combination with agricultural burning activities 
or with temperature inversions, which hamper dispersion by creating a ceiling over the area and 
trapping air pollutants near the ground. 

May through October is ozone season in the SVAB. This period is characterized by poor air movement 
in the mornings with the arrival of the Delta sea breeze from the southwest in the afternoons. In 
addition, longer daylight hours provide a plentiful amount of sunlight to fuel photochemical reactions 
between reactive organic gases (ROG) and NOX, which result in ozone formation. Typically, the Delta 
breeze transports air pollutants northward out of the SVAB; however, a phenomenon known as the 
Schultz Eddy prevents this from occurring during approximately half of the time from July to 
September. The Schultz Eddy phenomenon causes the wind to shift southward and blow air 
pollutants back into the SVAB. This phenomenon exacerbates the concentration of air pollutant 
emissions in the area and contributes to the area violating the ambient-air quality standards. 

The local meteorology of the project site and surrounding area is represented by measurements 
recorded at the Sacramento station. The normal annual precipitation is approximately 17 inches. 
January temperatures range from a normal minimum of 38°F to a normal maximum of 54°F. July 
temperatures range from a normal minimum of 59°F to a normal maximum of 93°F (Western 
Regional Climate Center [WRCC] 2012a). The predominant wind direction and speed is from the 
south at eight miles per hour (WRCC 2012a, 2012b). 

EXISTING AIR QUALITY 

Criteria Air Pollutants 
Concentrations of emissions from criteria air pollutants are used to indicate the quality of the 
ambient air. A brief description of key criteria air pollutants in the SVAB is provided below. Emission 
source types, health effects are summarized in Table 4.3-2. Sacramento County’s attainment status 
for the CAAQS and the NAAQS are shown in Table 4.3-3. Monitoring data applicable to the project 
site is provided in Table 4.3-4. 

Table 4.3-2 Sources and Health Effects of Criteria Air Pollutants 
Pollutant Sources Acute1 Health Effects Chronic2 Health Effects 

Ozone Secondary pollutant resulting from 
reaction of ROG and NOX in presence of 
sunlight. ROG emissions result from 
incomplete combustion and evaporation of 
chemical solvents and fuels; NOX results 
from the combustion of fuels 

increased respiration and 
pulmonary resistance; cough, pain, 
shortness of breath, lung 
inflammation 

permeability of 
respiratory epithelia, 
possibility of permanent 
lung impairment 

Carbon monoxide 
(CO) 

Incomplete combustion of fuels; motor 
vehicle exhaust 

headache, dizziness, fatigue, 
nausea, vomiting, death 

permanent heart and 
brain damage 

Nitrogen dioxide 
(NO2) 

combustion devices; e.g., boilers, gas 
turbines, and mobile and stationary 
reciprocating internal combustion engines 

coughing, difficulty breathing, 
vomiting, headache, eye irritation, 
chemical pneumonitis or 
pulmonary edema; breathing 
abnormalities, cough, cyanosis, 
chest pain, rapid heartbeat, death 

chronic bronchitis, 
decreased lung function 

Sulfur dioxide 
(SO2) 

coal and oil combustion, steel mills, 
refineries, and pulp and paper mills 

Irritation of upper respiratory tract, 
increased asthma symptoms 

Insufficient evidence 
linking SO2 exposure to 
chronic health impacts 

Respirable 
particulate 
matter (PM10), 

fugitive dust, soot, smoke, mobile and 
stationary sources, construction, fires and 
natural windblown dust, and formation in 

breathing and respiratory 
symptoms, aggravation of existing 
respiratory and cardiovascular 

alterations to the 
immune system, 
carcinogenesis 
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Table 4.3-2 Sources and Health Effects of Criteria Air Pollutants 
Pollutant Sources Acute1 Health Effects Chronic2 Health Effects 

Fine particulate 
matter (PM2.5) 

the atmosphere by condensation and/or 
transformation of SO2 and ROG 

diseases, premature death 

Lead metal processing reproductive/ developmental 
effects (fetuses and children) 

numerous effects 
including neurological, 
endocrine, and 
cardiovascular effects 

Notes: NOX = oxides of nitrogen; ROG = reactive organic gases. 
1 “Acute” refers to effects of short-term exposures to criteria air pollutants, usually at fairly high concentrations. 
2 “Chronic” refers to effects of long-term exposures to criteria air pollutants, usually at lower, ambient concentrations. 
Sources: U.S. EPA 2012 

 

Table 4.3-3 Attainment Status Designations for Sacramento County 
Pollutant Federal Standard State Standard 

Ozone 
Nonattainment (1-hour)1 Classification= Severe Nonattainment (1-hour) 

Classification-Serious2 
Nonattainment (8-hour)3 Classification=Severe 

Nonattainment (8-hour) 
Nonattainment (8-hour)4 Classification=Severe 

Respirable particulate 
matter (PM10) Attainment (24-hour) 

Nonattainment (24-hour) 
Nonattainment (Annual) 

Fine particulate matter 
(PM2.5) 

Nonattainment (24-hour) (No State Standard for 24-Hour) 
Unclassified/Attainment (Annual) Nonattainment (Annual) 

Carbon monoxide (CO) 
Attainment (1-hour) Attainment (1-hour) 
Attainment (8-hour) Attainment (8-hour) 

Nitrogen dioxide 
(NO2) 

Unclassified/Attainment (1-hour) Attainment (1-hour) 
Unclassified/Attainment (Annual) Attainment (Annual) 

Sulfur dioxide (SO2)5 (Attainment Pending) (1-Hour) 
Attainment (1-hour) 

Attainment (24-hour) 
Lead (Particulate) Unclassified/Attainment (3-month rolling avg) Attainment (30 day average) 
Hydrogen Sulfide 

No Federal Stadard 

Unclassified (1-hour) 
Sulfates Attainment (24-hour) 

Visibly Reducing 
Particles Unclassified (8-hour) 

Notes: 

1 Air Quality meets Federal 1-hour Ozone standard (77 FR 64036). U.S. EPA revoked this standard, but some associated requirements still apply. SMAQMD 
attained the standard in 2009. SMAQMD has requested EPA recognize attainment to fulfill the requirements. 

2 Per Health and Safety Code (HSC) § 40921.5(c), the classification is based on 1989 – 1991 data, and therefore does not change. 

3 1997 Standard. 
4 2008 Standard. 

5 Cannot be classified. 

Source: SMAQMD 2013a 
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Table 4.3-4 Summary of Annual Data on Ambient Air Quality (2010-2012)1 
 2010 2011 2012 

Ozone 

Maximum concentration (1-hr/8-hr avg, ppm) 0.106/0.089 0.097/0.081 0.093/0.087 
Number of days state standard exceeded (1-hr/8-hr) 1/6 1/6 0/11 
Number of days national standard exceeded (8-hr) 0 0 0 
Fine Particulate Matter (PM2.5) 

Maximum concentration (24-hour μg/m3) 43.0 45.6 37.2 
Number of days national standard exceeded (24-hour measured2) * * * 
Respirable Particulate Matter (PM10) 

Maximum concentration (μg/m3) 63.0 73.0 60.0 
Number of days state standard exceeded (measured/calculated2) 2/12.2 2/12.2 3/17.8 
Number of days national standard exceeded 
(measured/calculated2) 0/0 0/0 0/0 

Notes: μg/m3 = micrograms per cubic meter; ppm = parts per million  

1 Measurements from the Elk Grove-Bruceville Road for Ozone and fine particulate matter (PM2.5). Measurements of respirable particulate matter (PM10) 
obtained from the Sacramento-Branch Center Road #2 air monitoring station. 

2 Measured days are those days that an actual measurement was greater than the level of the state daily standard or the national daily standard. 
Measurements are typically collected every six days. Calculated days are the estimated number of days that a measurement would have been greater than 
the level of the standard had measurements been collected every day. The number of days above the standard is not necessarily the number of violations of 
the standard for the year. 

* There was insufficient data to determine the value. 

Source: ARB 2011 

 

Ozone 
Ozone is a photochemical oxidant (a substance whose oxygen combines chemically with another 
substance in the presence of sunlight) and the primary component of smog. Ozone is not directly 
emitted into the air but is formed through complex chemical reactions between precursor emissions 
of ROG and NOX in the presence of sunlight. ROG are volatile organic compounds that are 
photochemically reactive. ROG emissions result primarily from incomplete combustion and the 
evaporation of chemical solvents and fuels. NOX are a group of gaseous compounds of nitrogen and 
oxygen that result from the combustion of fuels.  

Emissions of the ozone precursors ROG and NOX have decreased over the past several years 
because of more stringent motor vehicle standards and cleaner burning fuels. During the last 20 
years the maximum amount of ROG and NOX over an 8-hour period decreased by 17 percent. 
However, the ozone problem in the SVAB still ranks among the most severe in the state (ARB 2009). 

Nitrogen Dioxide 
NO2 is a brownish, highly reactive gas that is present in all urban environments. The major human-
made sources of NO2 are combustion devices, such as boilers, gas turbines, and mobile and 
stationary reciprocating internal combustion engines. Combustion devices emit primarily nitric oxide 
(NO), which reacts through oxidation in the atmosphere to form NO2. The combined emissions of NO 
and NO2 are referred to as NOX and are reported as equivalent NO2. Because NO2 is formed and 
depleted by reactions associated with photochemical smog (ozone), the NO2 concentration in a 
particular geographical area may not be representative of the local sources of NOX emissions (U.S. 
EPA 2012c). 



Air Quality  Ascent Environmental 

 Sacramento Regional County Sanitation District 
4.3-10 EchoWater Project EIR 

Particulate Matter 
Respirable particulate matter with an aerodynamic diameter of 10 micrometers or less is referred to 
as PM10. PM10 consists of particulate matter emitted directly into the air, such as fugitive dust, soot, 
and smoke from mobile and stationary sources, construction operations, fires and natural windblown 
dust, and particulate matter formed in the atmosphere by reaction of gaseous precursors (ARB 
2009). Fine particulate matter (PM2.5) includes a subgroup of smaller particles that have an 
aerodynamic diameter of 2.5 micrometers or less. PM10 emissions in the SVAB are dominated by 
emissions from area sources, primarily fugitive dust from vehicle travel on unpaved and paved 
roads, farming operations, construction and demolition, and particles from residential fuel 
combustion. Direct emissions of PM10 have increased slightly over the last 20 years, and are 
projected to continue. PM2.5 emissions have remained relatively steady over the last 20 years and 
are projected to increase slightly through 2020. Emissions of PM2.5 in the SVAB are dominated by the 
same sources as emissions of PM10 (ARB 2009). 

Monitoring Station Data and Attainment Area Designations 
Criteria air pollutant concentrations are measured at several monitoring stations in the SVAB. The Elk 
Grove-Bruceville Road station is the closest station to the project site with recent data for ozone and 
PM2.5. The closest station to the project site with data for PM10 is the Sacramento-Branch Center 
Road #2 air monitoring station. In general, the ambient air quality measurements from these 
stations are representative of the air quality near the project site. Table 4.3-4 summarizes the air 
quality data from the last three years (2009—2011). 

Both ARB and U.S. EPA use this type of monitoring data to designate areas according to their 
attainment status for criteria air pollutants (attainment designations are summarized above in Table 
4.3-2). 

Emissions Inventory 
Exhibit 4.3-1 summarizes emissions of criteria air pollutants within Sacramento County for various 
source categories. According to Sacramento County’s emissions inventory, mobile sources are the 
largest contributor to the estimated annual average for air pollutant levels of ROG and NOX 
accounting for approximately 58 percent and 91 percent respectively, of the total emissions. 
Areawide sources account for approximately 89 percent and 73 percent of the County’s PM10 and 
PM2.5 emissions, respectively (ARB 2008). 

 
Source: ARB 2008 

Exhibit 4.3-1 Sacramento County Air Pollutant Summary 
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Toxic Air Contaminants 
Concentrations of TACs are also used to indicate the quality of ambient air. A TAC is defined as an air 
pollutant that may cause or contribute to an increase in mortality or in serious illness, or that may 
pose a hazard to human health. TACs are usually present in minute quantities in the ambient air; 
however, their high toxicity or health risk may pose a threat to public health even at low 
concentrations. 

According to the California Almanac of Emissions and Air Quality (ARB 2009), the majority of the 
estimated health risks from TACs can be attributed to relatively few compounds, the most important 
being diesel PM. Diesel PM differs from other TACs in that it is not a single substance, but rather a 
complex mixture of hundreds of substances. Although diesel PM is emitted by diesel-fueled internal 
combustion engines, the composition of the emissions varies depending on engine type, operating 
conditions, fuel composition, lubricating oil, and whether an emissions control system is being used. 
Unlike the other TACs, no ambient monitoring data are available for diesel PM because no routine 
measurement method currently exists. However, ARB has made preliminary concentration estimates 
based on a PM exposure method. This method uses the ARB emissions inventory’s PM10 database, 
ambient PM10 monitoring data, and the results from several studies to estimate concentrations of 
diesel PM. In addition to diesel PM, the TACs for which data are available that pose the greatest 
existing ambient risk in California are benzene, 1,3-butadiene, acetaldehyde, carbon tetrachloride, 
hexavalent chromium, para-dichlorobenzene, formaldehyde, methylene chloride, and 
perchloroethylene. 

Diesel PM poses the greatest health risk among these 10 TACs mentioned. Based on receptor 
modeling techniques, ARB estimated its health risk to be 360 excess cancer cases per million 
people in the SVAB in the year 2000. Since 1990, the health risk associated with diesel PM has 
been reduced by 52 percent. Overall, levels of most TACs, except para-dichlorobenzene and 
formaldehyde, have decreased since 1990 (ARB 2009). 

There are no major stationary sources of TACs in the vicinity of the project site. Minor sources of 
TACs near the project could include but are not limited to: gasoline dispensing stations, dry cleaning 
establishments, printing operations, and auto body coating operations. Major highways and 
roadways are also considered sources of TAC emissions, associated with the presence of diesel PM 
emissions from vehicle exhaust. California State Route 99 is located approximately 2,000 feet to the 
east of the project site. 

Odors 
Odors are generally regarded as an annoyance rather than a health hazard. However, manifestations 
of a person’s reaction to foul odors can range from psychological (e.g., irritation, anger, or anxiety) to 
physiological (e.g., circulatory and respiratory effects, nausea, vomiting, and headache). 

With respect to odors, the human nose is the sole sensing device. The ability to detect odors varies 
considerably among the population and overall is quite subjective. Some individuals have the ability 
to smell very minute quantities of specific substances; others may not have the same sensitivity but 
may have sensitivities to odors of other substances. In addition, people may have different reactions 
to the same odor; an odor that is offensive to one person may be perfectly acceptable to another 
(e.g., fast food restaurant). It is important to also note that an unfamiliar odor is more easily detected 
and is more likely to cause complaints than a familiar one. This is because of the phenomenon 
known as odor fatigue, in which a person can become desensitized to almost any odor and 
recognition only occurs with an alteration in the intensity. 

4.3.3 Environmental Impacts and Recommended Mitigation Measures 
This section describes the project’s construction-related (short-term) and operation-related (long-
term) effects on air quality. The discussion includes the criteria for determining the level of 
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significance of the effects and a description of the methods and assumptions used to conduct the 
analysis. 

SIGNIFICANCE CRITERIA 
Per Appendix G of the CEQA Guidelines and SMAQMD recommendations, air quality impacts are 
considered significant if the project would do any of the following: 

 cause construction-generated criteria air pollutant or precursor emissions to exceed the 
SMAQMD-recommended threshold of 85 lb/day for NOX, or substantially contribute to emissions 
concentrations (e.g., PM10) that exceed the NAAQS or CAAQS (i.e., result in an increase greater 
than five percent of the NAAQS or CAAQS). Because PM2.5 is a subset of PM10, SMAQMD assumes 
that construction projects that do not generate concentrations of PM10 that exceed the 
concentration-based threshold of significance will also be considered less than significant for 
PM2.5 impacts; 

 result in a net increase in long-term regional criteria air pollutant or precursor emissions that 
exceed the SMAQMD-recommended threshold of 65 lb/day for ROG and NOX, or substantially 
contribute to emissions concentrations (e.g., PM10) that exceed the NAAQS or CAAQS (i.e., result 
in an increase greater than five percent of the NAAQS or CAAQS); 

 result in long-term operational local mobile-source CO emissions that would violate or contribute 
substantially to concentrations that exceed the California 1-hour ambient air-quality standard of 
20 ppm or the 8-hour standard of nine ppm; 

 expose sensitive receptors to a substantial incremental increase in TAC emissions that exceed 
10 in 1 million for carcinogenic risk (i.e., the risk of contracting cancer) and/or a noncarcinogenic 
hazard index of one or greater; or  

 create objectionable odors affecting a substantial number of people. 

METHODS AND ASSUMPTIONS 
Short-term construction-related and long-term operation-related (regional and local) impacts, as well 
as impacts from TACs, CO concentrations, and odors, were assessed in accordance with SMAQMD-
recommended methodologies. 

The District’s project planning team provided project-specific construction estimates, such as details 
on heavy duty construction equipment for every construction activity to be completed. In addition, 
total quantities of material hauled and imported were provided, as well as projections of daily trips 
for construction workers and material hauling. Quantification of air pollutant emissions were based 
on a combination of methods, including the use of emission factors from the U.S. EPA published AP-
42, exhaust emission factors from SMAQMD’s Road Construction Emissions Model, and emission 
rates from OFFROAD 2011 and EMFAC 2011. Project-generated emissions were modeled based on 
this information and information provided in the project description to estimate reasonable worst-
case conditions. The modeling includes the assumption that construction emissions would occur 
over seven years (2015-2022), although it could last until late 2023 for clean-up, contingency, and 
other non-intensive activities.  

According to SMAQMD, short-term ROG emissions generated by construction should be modeled; 
however, SMAQMD has not established a threshold to determine the significance of such emissions. 
Thus, in accordance with SMAQMD-recommended methodologies, short-term ROG emissions 
generated by construction are modeled and presented for informational purposes only. SMAQMD 
bases this approach on the fact that ROG emissions attributable to construction equipment exhaust 
are relatively low and ROG that off-gases from the application of architectural coatings are regulated 
by Rule 442 (SMAQMD 2009). Also, NOX emissions are the focus of SMAQMD’s efforts to bring the 
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SVAB in attainment of the CAAQS and NAAQS for ozone because, as a secondary pollutant, ozone in 
the SVAB is NOX –limited. Emissions of NOX and PM2.5 were estimated based on the detailed 
construction parameters explained above. 

SMAQMD recommends air dispersion modeling to estimate concentrations of PM10 from project 
construction if projects do not meet basic screening levels that consider project type and 
construction disturbance acreage (i.e., projects that disturb less than 15 acres per day do not need 
to model PM concentrations). Mass daily emission levels of PM10 were modeled using project 
specific details and AP-42 emission factors. The dispersion of PM10 emissions (both dust and 
exhaust) were modeled using AERMOD View 8.2.0 air dispersion software and in accordance with 
SMAQMD guidance.  

Project-generated TAC emissions and odors were also assessed in accordance with methodologies 
recommended by ARB and/or SMAQMD.  

IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.3-1: Short-term construction emissions of criteria air pollutants and precursors 
(NOX, ROG, PM10, and PM2.5). 
Construction-related activities would result in project-generated emissions of ROG, NOX, PM10 and 
PM2.5 (a subset of PM10) from site preparation (e.g., excavation, clearing), off-road equipment, 
material and equipment delivery trips, and worker commute trips, and other miscellaneous activities 
(e.g., building construction, asphalt paving, application of architectural coatings). Construction 
activities could require either the off-hauling or onsite stockpiling of excavated material. Both 
potential scenarios would result in mass emissions of NOX that exceed SMAQMD’s threshold of 85 
lbs/day for construction activities. Either construction scenario would also generate PM10 
concentrations that would exceed five percent of the applicable CAAQS, the threshold that SMAQMD 
considers a substantial contribution to the existing nonattainment condition with respect to PM10. 
Therefore, construction-generated emissions of NOX and PM10 would contribute to existing 
nonattainment status of the SVAB with respect to the respective ambient air quality standards. This 
impact would be significant. 

Construction emissions are described as “short-term” or temporary in duration and may represent a 
significant impact on air quality, especially in the case of PM10. Construction-related activities would 
result in project-generated emissions of ROG, NOX, PM10 and PM2.5 (a subset of PM10) from site 
preparation (e.g., excavation, clearing), off-road equipment, material delivery, and worker commute 
trips, and other miscellaneous activities (e.g., building construction, asphalt paving, application of 
architectural coatings). Fugitive dust (e.g., PM10 and PM2.5) emissions are associated primarily with 
site preparation and vary as a function of soil silt content, soil moisture, wind speed, acreage of 
disturbance, and vehicle miles traveled on and off the site. Ozone precursor emissions of ROG and 
NOX are associated primarily with construction equipment and on-road mobile exhaust and the 
application of architectural coatings. PM10 and PM2.5 are also contained in vehicle exhaust. 

Construction activities are expected to begin in early 2015 and to be complete by late 2023 
(intensive activities are expected to be completed by 2022), with peak construction activities with 
regards to mass emissions occurring in 2016. Typical construction activities would include earthwork 
such as grading, excavation, trenching, backfilling, hauling, compaction, and would include borrow 
and disposal of spoils and excess earth. Underground piping, conduits and tunnels would also be 
constructed. Paving, lighting, drainage, reinforced concrete and steel structures such as 
maintenance and control buildings would be constructed, and delivery of construction materials 
(e.g., concrete, rebar) to the site and off-hauling of demolished and excavated material (not required 
in the stockpile scenario would be required).  



Air Quality  Ascent Environmental 

 Sacramento Regional County Sanitation District 
4.3-14 EchoWater Project EIR 

In addition to construction activities related to the proposed facilities, some minor renovations and 
improvements could be required at Area 9, which is the current location of the storage facility for the 
dechlorination process, as shown in Exhibit 2-5b. If required, up to six sodium bisulfite storage tanks 
would be constructed and minor improvements to the existing maintenance building would occur. In 
addition, one new back-up diesel generator could potentially be required at Area 9. Construction of 
the proposed effluent conduit is anticipated to occur in 2021, if required, including trenching of the 
entire length of the alignment, except for tunneling beneath I-5, to install the underground conduit. 
Emissions associated with Area 9 are presented with each construction scenario (off-haul and 
stockpile) to easily show emission differences between all construction scenarios and emissions 
from the effluent conduit are shown separately. 

Typical construction activities would require all-terrain forks, fork lifts, cranes, pick-up and fuel 
trucks, compressors, loaders, backhoes, excavators, dozers, scrapers, pavement compactors, 
welders, concrete pumps and concrete trucks, and off-road haul trucks. A concrete batching plant 
could potentially be placed on site, reducing the need for concrete haul-trucks. The batch plant 
would consist of concrete mixers, conveyance belts, water trucks, and concrete pumps. Emissions 
estimates with and without the concrete batch plant are provided below. 

Construction would be scheduled into several individual phases corresponding to the proposed 
processes (e.g., BNR facility, disinfection facility, filtration facility) and the timing of some phases 
would overlap. Excavation, grading, and earth removal would be required for new structures. In total, 
approximately 480 acres of land would be disturbed and approximately 1,700,000 cubic yards (cy) 
of material will be either (1) hauled offsite or (2) stored in onsite stockpiles and later either used at 
the plant or removed. Both scenarios are evaluated separately below, including emission estimates 
with and without the use of an onsite batch plant and additional construction activities at Area 9. 
Estimated emissions associated with the construction of the proposed effluent conduit are also 
provided separately because it would not be constructed until at least 2021, well after the peak of 
construction. 

Maximum daily construction emissions of NOX, ROG, PM10, and PM2.5 are summarized for all 
aforementioned construction scenarios, below. 

Off-Haul Scenario  
If project construction were to include the off-hauling excavated material, approximately 
1,700,000 cy of material would be hauled offsite. The destination for off-hauled material would 
depend on demand for the material at other building sites. Default trip length data (in the air quality 
model) was used to estimate related emissions, which is based on typical trip lengths throughout the 
State. Emission estimates shown in Table 4.3-5 represent the maximum estimated emissions of all 
construction activities combined, the scenario with the addition of construction activities at Area 9, 
and emissions with the potential onsite concrete batch plant. Based on the proposed construction 
schedule and construction activities, maximum emissions would be expected to occur in May 2016.  

Based on the modeling conducted, construction of the project would result in maximum unmitigated 
daily emissions of approximately 108 lb/day of ROG, 1,565 lb/day of NOX, 472 lb/day of PM10 
(exhaust + dust), and 91 lb/day of PM2.5 (exhaust + dust).  

Per SMAQMD guidance, dispersion modeling was performed to estimate concentrations of PM10 at 
offsite sensitive receptors because the maximum daily area of disturbance (i.e., grading, excavation) 
performed during construction would exceed 15 acres. Dispersion modeling was conducted in 
accordance with SMAQMD modeling guidance (SMAQMD 2013b). PM10 fugitive dust and diesel 
exhaust were modeled using AERMOD and meteorological data provided by SMAQMD. Modeled 
construction sources of PM10 included earth moving, grading, use of heavy-duty construction 
equipment, and onsite truck travel associated with material hauling. The modeling represents a 
worst-case day during construction when maximum daily mass emission levels of PM10 would be 
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generated (i.e., May 2016). Based on the dispersion modeling conducted, the maximum 24-hour 
concentration of construction-generated PM10 could reach 9.7 µg/m3 at the nearest offsite sensitive 
receptor, a house located approximately 1,500 feet southeast of the construction area. This would 
exceed 2.5 µg/m3, or five percent of the 50 µg/m3 CAAQS. Detailed input parameters and modeling 
results are provided in Appendix C. 

Table 4.3-5 Summary of Modeled Maximum Daily Emissions of Criteria Air Pollutants and Precursors 
Associated with Project Construction (Off-Haul Scenario) Activities (lb/day) 

 ROG NOX 
PM10  

(exhaust) 
PM10  

(dust) 
PM2.5  

(exhaust) 
PM2.5  

(dust) 
Construction Activities (proposed facilities) 108 1,565 51 318 49 33 
Construction Activities (proposed facilities) + Area 9 108 1,565 51 318 49 33 
Construction Activities (proposed facilities) + Area 9 + 
Concrete Batch Plant 92 1,198 44 428 41 50 

SMAQMD Thresholds of Significance NA 85 
(lb/day) 50 µg/m3, 24-hour 12 µg/m3 Annual 

Arithmetic Mean 
Notes: Maximum daily emissions were calculated based on total work hours per month and therefore the maximum daily emissions would occur on each day of 
the month during which those emissions occur. SMAQMD recommends a mass emissions threshold for NOX emissions only. Maximum daily emissions for other 
pollutants and precursors are shown for disclosure purposes only. Emissions of PM are shown in lb/day, however thresholds are concentrations shown in 
micrograms per cubic meter. Dispersion modeling shown in analysis uses the mass emissions of PM to model concentrations for comparison to the PM 
thresholds. 

ROG = reactive organic gases 
NOX = oxides of nitrogen 
PM10 = respirable particulate matter with an aerodynamic diameter of 10 micrometers or less 
PM2.5 = respirable particulate matter with an aerodynamic diameter of 2.5 micrometers or less 
lb/day = pounds per day 
SMAQMD = Sacramento Metropolitan Air Quality Management District 
NA = not applicable 
µg/m3 = micrograms per cubic meter 
CAAQS = California Ambient Air Quality Standards 
See Appendix C for detail on model inputs, assumptions, and project specific modeling parameters. 

Source: Modeling Conducted by Ascent Environmental in 2013 

 

Although the construction of improvements at Area 9 would add additional trips and construction 
activities, these activities would not occur during the most emissions-intensive phases of 
construction. Thus, the maximum daily level of emissions from construction would be the same with 
or without the improvements performed at Area 9. If the batch plant were to be onsite, concrete 
delivery trucks would not be needed, thus related exhaust emissions would be slightly lower. 
However, the batch plant operation would result in additional fugitive dust emissions. 

As shown in Table 4.3-5, proposed construction activities would result in emissions of NOX that 
exceed the SMAQMD-recommended threshold of 85 lb/day. Unmitigated concentrations of PM10 
would not exceed the CAAQS of 50 µg/m3; however, they would result in a substantial contribution to 
the existing non-attainment status of the SMAQMD (i.e., 9.7 µg/m3 would exceed 2.5 µg/m3, or five 
percent of the 50 µg/m3 CAAQS). In addition, because PM2.5 is a subset of PM10, it is assumed that 
construction-generated concentrations of PM2.5 at the offsite receptor would also contribute to the 
nonattainment status of the SVAB with respect to the CAAQS and NAAQS for PM2.5. This assumption 
is consistent with SMAQMD guidance (SMAQMD 2013). 

Stockpile Scenario 
If project construction were to include the stockpiling of all excavated material onsite instead of 
hauling the excavated material to an offsite location, approximately 1,700,000 cy of material would 
be stockpiled onsite. Emission estimates shown in Table 4.3-6 represent the maximum estimated 
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emissions of all construction activities combined, the scenario with the addition of construction 
activities at Area 9, and emissions with the potential onsite batch plant. Based on the proposed 
construction schedule and construction activities, maximum emissions would be expected to occur 
in May and June of 2016.  

Table 4.3-6 Summary of Modeled Maximum Daily Emissions of Criteria Air Pollutants and Precursors 
Associated with Project Construction (Stockpile Scenario) Activities (lb/day) 

 ROG NOX 
PM10  

(exhaust) 
PM10  

(dust) 
PM2.5  

(exhaust) 
PM2.5  

(dust) 
Construction Activities 84 1,059 41 281 38 28 
Construction Activities + Area 9 84 1,059 41 281 38 28 
Construction Activities + Area 9 + Concrete Batch Plant 81 973 39 393 36 46 
SMAQMD Thresholds of Significance NA 85 

(lb/day) 50 µg/m3, 24-hour 12 µg/m3 Annual 
Arithmetic Mean 

Notes: Maximum daily emissions were calculated based on total work hours per month and therefore the maximum daily emissions would occur on each day of 
the month during which those emissions occur. SMAQMD recommends a mass emissions threshold for NOX emissions only. Maximum daily emissions for other 
pollutants and precursors are shown for disclosure purposes only. Emissions of PM are shown in lb/day, however thresholds are concentrations shown in 
micrograms per cubic meter. Dispersion modeling shown in analysis uses the mass emissions of PM to model concentrations for comparison to the PM 
thresholds. 

ROG = reactive organic gases 
NOX = oxides of nitrogen 
PM10 = respirable particulate matter with an aerodynamic diameter of 10 micrometers or less 
PM2.5 = respirable particulate matter with an aerodynamic diameter of 2.5 micrometers or less 
lb/day = pounds per day 
SMAQMD = Sacramento Metropolitan Air Quality Management District 
NA = not applicable 
µg/m3 = micrograms per cubic meter 

Modeled values represent maximum daily emissions that would occur over the duration of the construction period. See Appendix C for detail on model inputs, 
assumptions, and project specific modeling parameters. 

Source: Modeling conducted by Ascent Environmental in 2013 

 

Dispersion modeling was performed for the stockpile scenario to estimate concentrations of PM10 at 
offsite sensitive receptors. Dispersion modeling was conducted in accordance with SMAQMD 
modeling guidance (SMAQMD 2013b). PM10 fugitive dust and diesel exhaust were modeled using 
AERMOD and meteorological data provided by SMAQMD. Modeled construction sources of PM10 
included stockpiling activities (e.g., loading/unloading material, loaders and graders moving about 
the stockpile site, wind erosion), earth moving, grading, use of heavy-duty construction equipment, 
and onsite truck travel associated with material hauling. The modeling represents a worst-case day 
during construction when maximum daily mass emission levels of PM10 (i.e., May 2016) would be 
generated. Based on the dispersion modeling conducted, the maximum 24-hour concentration of 
construction-generated PM10 could reach 8.9 µg/m3 at the nearest offsite sensitive receptor, a 
house located approximately 1,500 feet southeast of the construction area. This would exceed 2.5 
µg/m3, or five percent of the 50 µg/m3 CAAQS. Detailed input parameters and modeling results are 
provided in Appendix C. 

Similar to the off-haul scenario, Area 9 would add additional trips and construction activities, these 
activities would not occur during the most emissions-intensive phases of construction. Thus, the 
maximum daily level of emissions from construction would be the same with or without the 
improvements performed at Area 9. If the batch plant were to be onsite, concrete delivery trucks 
would not be needed, thus related exhaust emissions would be slightly lower. However, the batch 
plant operation would result in additional fugitive dust emissions. 
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As shown in Table 4.3-6, proposed construction activities would result in emissions of NOX that 
exceed the SMAQMD-recommended threshold of 85 lb/day. Unmitigated concentrations of PM10 
would not exceed the CAAQS of 50 µg/m3, however they would result in a substantial contribution to 
the existing non-attainment status of the SMAQMD (i.e., 8.9 µg/m3 would exceed 2.5 µg/m3, or five 
percent of the 50 µg/m3 CAAQS). In addition, because PM2.5 is a subset of PM10, it is assumed that 
construction-generated concentrations of PM2.5 at the offsite receptor would also contribute the 
nonattainment status of the SVAB with respect to the CAAQS and NAAQS for PM2.5. This assumption 
is consistent with SMAQMD guidance (SMAQMD 2013b). 

Optional Effluent Conduit 
If the optional effluent conduit were required, its construction is anticipated to occur in 2021, after 
the peak construction period for the EchoWater Project and, therefore, is evaluated separately. 
Construction of new effluent conduit would take approximately 13 months and would include heavy-
duty equipment such as dozers, scrapers, excavators, loaders, and off-road trucks. Construction 
activities would include material deliveries, digging, trenching, and pipe installation.  

Maximum daily emissions were calculated based on proposed construction activities and 
summarized in Table 4.3-7. For detailed assumptions and model inputs see Appendix C.  

Table 4.3-7 Summary of Maximum Modeled Emissions of Criteria Air Pollutants and Precursors Associated 
with Construction of the Effluent Conduit (lbs/day) 

 ROG NOX 
PM10  

(exhaust) 
PM10  

(dust) 
PM2.5  

(exhaust) 
PM2.5  

(dust) 
Construction Activities 3 48 1 19 1 2 
SMAQMD Thresholds of Significance NA 85 (lb/day) 50 µg/m3, 24-hour 12 µg/m3 Annual 

Arithmetic Mean 
Notes: Maximum daily emissions were calculated based on total work hours per month and therefore the maximum daily emissions would occur on each day of 
the month during which those emissions occur. SMAQMD recommends a mass emissions threshold for NOX emissions only. Maximum daily emissions for other 
pollutants and precursors are shown for disclosure purposes only. Emissions of PM are shown in lb/day, however thresholds are concentrations shown in 
micrograms per cubic meter. Dispersion modeling shown in analysis uses the mass emissions of PM to model concentrations for comparison to the PM 
thresholds. 

ROG = reactive organic gases 
NOX = oxides of nitrogen 
PM10 = respirable particulate matter with an aerodynamic diameter of 10 micrometers or less 
PM2.5 = respirable particulate matter with an aerodynamic diameter of 2.5 micrometers or less 
lb/day = pounds per day 
SMAQMD = Sacramento Metropolitan Air Quality Management District 
NA = not applicable 
µg/m3 = micrograms per cubic meter 

Modeled values represent maximum daily emissions that would occur over the duration of the construction period. See Appendix C for detail on model inputs, 
assumptions, and project specific modeling parameters. 

Source: Modeling Conducted by Ascent Environmental in 2013 

 

As shown in Table 4.3-7, estimated emissions of NOX would result in approximately 48 lbs/day, 
which does not exceed SMAQMD’s threshold of 85 lbs/day. Further, estimated emissions of ROG, 
PM10, and PM2.5 would not be substantial (i.e., less than 10 lbs/day). Further, construction of the 
new effluent conduit is not anticipated to result in disturbance of more than 15 acres in one day, and 
therefore would not result in PM10 concentrations that exceed applicable thresholds. Emissions 
generated by the construction of the effluent conduit would not exceed applicable SMAQMD’s mass 
emission thresholds and, thus, would not contribute to pollutant concentrations that exceed the 
NAAQS or CAAQS.  
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Summary of Short-Term Construction Impacts 
Construction-related activities would result in project-generated emissions of ROG, NOX, PM10 and 
PM2.5 (a subset of PM10) from site preparation (e.g., excavation, clearing), off-road equipment, 
material delivery, and worker commute exhaust emissions, vehicle travel, and other miscellaneous 
activities. Both potential construction scenarios (i.e., off-haul and stockpiling) would result in 
emissions that exceed SMAQMD-recommended threshold for NOX of 85 lbs/day for construction 
activities; whereas the off-haul scenario would generate higher NOX and higher levels of dust (PM10 
and PM2.5) emissions onsite. Both construction scenarios would result in PM10 concentrations that 
would exceed five percent of the CAAQS and, therefore, could contribute to the existing 
nonattainment condition of the SVAB with respect to the CAAQS for PM10. Therefore, this impact 
would be significant. 

Mitigation Measure 4.3-1: Reduce construction-related exhaust and dust emissions. 
The District will comply with the following measures during all phases of construction to reduce 
emissions of NOX, fugitive PM, and PM exhaust: 

Fugitive Dust (PM) Control Measures 
 The construction contractors will moisten or cover excavated soil piles in accordance with a 

Water Pollution Control Plan (WPCP) to avoid fugitive dust emissions. 

 The construction contractors will discontinue construction activities that generate substantial 
dust blowing (e.g., grading, earth moving, excavation) on unpaved surfaces during windy 
conditions (i.e., when average wind speeds exceed 20 mph), unless dust control measures 
eliminate generation of visible dust (dust that would be entrained in the atmosphere or would 
travel to any offsite properties).  

 The construction contractors will install and use a wheel-washing system, rumble stripe, or other 
available means to remove bulk material from tires and vehicle undercarriages before vehicles 
exit the project site. 

 The construction contractors will remove any visible track out mud or dirt on public roads 
adjacent to the project site. 

 The construction contractors will cover or maintain at least two feet of freeboard space on dump 
trucks hauling soil, sand, or other loose materials. Any haul trucks that would be traveling on 
freeways or major roadways will be covered with tarps or other enclosures. 

 The construction contractors will limit general construction traffic vehicle speeds on unpaved 
haul roads and construction roads to 15 miles per hour (mph), when feasible. If limiting speed is 
not feasible, such as in the case of mass excavation and transportation activities, construction 
contractors will implement other dust control measures such as: 

 Apply water or a stabilizing agent to exposed (i.e., unpaved) road surfaces in sufficient 
quantity and at adequate frequency to prevent generation of fugitive dust, but do not 
overwater to the extent that sediment flows off the site; or 

 Construct heavy-duty haul routes so as to reduce fugitive dust emissions. 

 The District will post a publicly visible sign with the telephone number and person to contact at 
the lead agency regarding dust complaints. This person will respond and take corrective action 
within 48 hours. The phone number of the SMAQMD will also be visible to ensure compliance. 
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Exhaust (PM and NOX) Control Measures 
 The construction contractors will ensure that all construction and grading equipment is properly 

maintained. 

 The construction contractors will ensure that all vehicles and compressors utilize exhaust 
mufflers and engine enclosure covers (as designed by the manufacturer) at all times. 

 When feasible, the construction contractors will use electric construction power for construction 
operations, in lieu of diesel-powered generators to provide adequate power for man/material 
hoisting, crane, and general construction operations. 

 The construction contractors will submit to SMAQMD a comprehensive inventory of all off-road 
construction equipment, equal to or greater than 50 horsepower, that will be used an aggregate 
of 40 or more hours during any portion of the construction project. The inventory will include the 
horsepower rating, engine production year, and projected hours of use for each piece of 
equipment. The inventory will be updated and submitted monthly throughout the duration of the 
project, except that an inventory will not be required for any 30-day period in which no 
construction activity occurs. At least 48 hours prior to the use of subject heavy-duty off-road 
equipment, the project representative will provide SMAQMD with the anticipated construction 
timeline including start date, and name and phone number of the project manager and onsite 
foreman. 

 The District will provide a plan for approval by SMAQMD demonstrating that the heavy-duty 
(50 horsepower or more) off-road vehicles to be used in the construction project, including 
owned, leased, and subcontractor vehicles, will achieve a project wide fleet-average 20 percent 
NOX reduction and 45 percent particulate reduction compared to the most recent California Air 
Resources Board (ARB) fleet average. Acceptable options for reducing emissions may include 
use of late model engines, low-emission diesel products, alternative fuels, engine retrofit 
technology, after-treatment products, and/or other options as they become available. SMAQMD’s 
Construction Mitigation Calculator can be used to identify an equipment fleet that achieves this 
reduction. 

 The District will be responsible for ensuring (e.g., require construction contractor, hire a 
California Air Resource Board certified visual emission evaluator) that emissions from all off-road 
diesel powered equipment used on the project site do not exceed 40 percent opacity for more 
than three minutes in any one hour. Any equipment found to exceed 40 percent opacity (or 
Ringelmann 2.0) will be repaired immediately, and SMAQMD will be notified within 48 hours of 
identification of non-compliant equipment. A visual survey of all in-operation equipment will be 
made at least weekly, and a monthly summary of the visual survey results shall be submitted 
throughout the duration of the project, except that the monthly summary will not be required for 
any 30-day period in which no construction activity occurs. The monthly summary will include the 
quantity and type of vehicles surveyed as well as the dates of each survey. SMAQMD and/or 
other officials may conduct periodic site inspections to determine compliance. Nothing in this 
section shall supersede other SMAQMD or state rules or regulations. 

 The District will pay SMAQMD an offsite mitigation fee for construction activities, to be 
determined at the time of construction, for the purpose of offsetting NOX emissions such that 
emissions are reduced to a less-than-significant level. The fee calculation to offset daily NOX 
emissions is based on the SMAQMD-determined cost to reduce one ton of NOX (currently 
$17,080 per ton), and an assumed 264 construction work days/year for a period of two years. 
Payment schedule will be negotiated between SMAQMD and Regional San. Initial payment will be 
remitted to SMAQMD prior to groundbreaking. For purposes of this EIR, a preliminary mitigation 
fee was calculated based on project construction assumptions and included in Appendix C. The 
final mitigation fee will be based on contractor equipment inventories provided by the District to 
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SMAQMD and will reconcile any fee discrepancies due to schedule adjustments, and increased 
or decreased equipment inventories. Equipment inventories and NOX emissions estimates for 
subsequent construction phases shall be coordinated with SMAQMD, and the offsite mitigation 
fee measure shall be assessed to any construction phase that would result in an exceedance of 
SMAQMD’s mass emission threshold for NOX. 

Significance after Mitigation 
Implementation of Mitigation Measure 4.3-1 would reduce fugitive dust and exhaust emissions 
associated with construction of the project. Implementation of exhaust control measures would 
reduce NOX emissions from off-road equipment by 20 percent; however, maximum daily emissions of 
NOX would still exceed SMAQMD’s recommended threshold. Thus, the required mitigation fee would 
be assessed and used to offset these emissions by providing funding to SMAQMD to reduce 
emissions in the SVAB through the implementation of emission reduction projects such as installing 
newer engines on off-road equipment or installing U.S. EPA certified woodstoves in the place of non-
certified woodstoves in residential units. With regards to PM10 concentrations, proposed dust control 
measures would result in a maximum of 75 percent reduction of PM10. Thus, for the off-haul 
scenario, PM10 concentrations would be reduced to 2.4 µg/m3; and for the stockpiling scenario, PM10 
concentrations would be reduced to 2.2 µg/m3. Neither of these scenarios would result in a 
considerable contribution to an existing adverse air quality impact. Therefore, this impact would be 
reduced to a less-than-significant level.  

Impact 4.3-2: Long-term operational emissions of ROG, NOX, PM10 and PM2.5.  
Implementation of the project would not result in long-term operational emissions of ROG, NOX, PM10, 
or PM2.5 that exceed SMAQMD’s thresholds of significance (65 lbs/day for ROG and 65 lbs/day for 
NOX) or substantially contribute to concentrations that exceed or contribute to the exceedance of the 
NAAQS or CAAQS. This would be a less-than-significant impact. 

The project would result in new stationary sources. New BNR tanks used for aeration during the 
treatment process would result in emissions of volatile organic compounds (VOCs) and construction 
at Area 9 would result in an additional back-up diesel generator. Operation of the project would 
result in mobile-source emissions from employee commute and onsite activities heavy-duty 
equipment. These sources are described separately below. Note that separate discussions of the off-
haul and stockpile scenario and the optional effluent conduit are not provided below because this 
analysis considers operational emissions and neither of those scenarios would result in operational 
emissions. 

Stationary Sources 
Emissions from stationary sources include evaporative VOCs (some of which are classified as ROG) 
from aeration tanks used in the BNR facilities and from back-up diesel generators. Any such 
stationary sources are required by SMAQMD to obtain an Authority to Construct permit and a Permit 
to Operate, pursuant to Rule 202 New Source Review. According to SMAQMD, stationary sources of 
air pollutant emissions that comply with applicable rules and regulations are not considered to 
interfere with the CAAQS and NAAQS, as appropriate emissions offsets and emissions controls would 
be required through the permitting process, as deemed necessary by SMAQMD. 

Emissions of VOCs from evaporative processes at the facility were modeled by Sierra Research using 
the model WATER 9. The project would result in a maximum of 4,602 lbs/year or approximately 13 
lbs/day of ROG (although not all VOCs are considered ROG, many are the same and therefore still 
useful for comparison to ROG thresholds). This would result in a 1,509 lbs/year or approximately 
four lbs/day reduction in comparison to existing conditions (i.e., 141 million gallons per day [mgd] 
average dry weather flow (ADWF) with current CO tanks compared to 181 mgd ADWF with proposed 
BNR facility (Sierra Research 2013). See Appendix C for full report including input parameters, model 
assumptions, and outputs. With the new BNR technology, BNR tanks would provide a longer 
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residence time in comparison to CO tanks, which facilitates VOCs and ROG bio-degradation, resulting 
in less evaporative emissions. Note that this is a worst-case scenario as the 181 mgd ADWF would 
not occur as a result of the project but would occur sometime in the future as the facility meets its 
permitted capacity due to population growth within its service area. 

Although emissions from stationary sources are handled through SMAQMD permitting process and 
would not contribute to operational emissions of ROG once permitted, it is still useful for comparison 
purposes to consider the recommended threshold of 65 lbs/day. Considering the recommended 
threshold for ROG of 65 lbs/day emissions of 13 lbs/day from wastewater treatment processes 
would not be significant.  

Mobile Source Emissions 
Project-generated mobile-source emissions of ROG, NOX, PM10, and PM2.5 were modeled using 
project-specific data and applicable emission rates. 

Mobile-source emissions of criteria air pollutants and ozone precursors would result from employee 
commute trips, maintenance vehicles, as well as the use of heavy-duty equipment (e.g., dozers, 
tractors) for solid waste disposal at the DLDs. 

The project would require up to approximately 22 additional, full-time employees, resulting in 
approximately 42 employee commute trips per day. Additionally, various light and medium duty 
vehicles (e.g., pick-up trucks, vans, SUVs) would be used for onsite maintenance activities. Up to two 
heavy-duty dozers and tractors would be used an average of eight hours per day for solids storage 
handing at the SSBs. Long-term project-generated emissions estimates were based on historical 
maintenance activity at the facility as well as project components and are summarized in 
Table 4.3-8. For detailed assumptions and model inputs refer to Appendix C.  

Table 4.3-8 Summary of Modeled Long-Term Operational-Related Emissions for the Project 

 ROG NOX 
PM10  

(exhaust) 
PM10  

(dust) 
PM2.5  

(exhaust) 
PM2.5  

(dust) 
Construction Activities <1 2 <1 6 <1 <1 
SMAQMD Thresholds of Significance 65 (lb/day) 65 (lb/day) 50 µg/m3, 24-hour 12 µg/m3 Annual 

Arithmetic Mean 
Notes: Maximum daily emissions were calculated based on total work hours per month and therefore the maximum daily emissions would occur on each day of 
the month during which those emissions occur. SMAQMD recommends a mass emissions threshold for NOX emissions only. Maximum daily emissions for other 
pollutants and precursors are shown for disclosure purposes only. Emissions of PM are shown in lb/day, however thresholds are concentrations shown in 
micrograms per cubic meter. Dispersion modeling is not required for this impact and therefore concentration thresholds were not evaluated. 

ROG = reactive organic gases 
NOX = oxides of nitrogen 
PM10 = respirable particulate matter with an aerodynamic diameter of 10 micrometers or less 
PM2.5 = respirable particulate matter with an aerodynamic diameter of 2.5 micrometers or less 
lb/day = pounds per day 
SMAQMD = Sacramento Metropolitan Air Quality Management District 
NA = not applicable 
µg/m3 = micrograms per cubic meter 

Modeled values represent maximum daily emissions that would occur during the construction period. See Appendix C for detail on model inputs, assumptions, 
and project specific modeling parameters. 

Source: Modeling Conducted by Ascent Environmental in 2013 

 

As shown in Table 4.3-8, project-generated long-term operational emissions would result in 
unmitigated emissions of ROG, NOX, PM10, and PM2.5 that are substantially below the SMAQMD 
recommended thresholds of significance. 
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Summary of Long-Term Operational Impacts 
New stationary sources such as wastewater processes that would result from the proposed project 
would be subject to SMAQMD’s permitting requirements including any necessary emission offsets or 
control measures. Thus, permitted stationary sources would not interfere with attainment of CAAQS 
or NAAQS. Project estimated emissions of VOCs would result in a reduction of VOC emissions in 
comparison to existing operations and therefore this source would not interfere with attainment of 
the AAQS. As a result, stationary sources would not exceed AAQS and therefore would not expose 
nearby sensitive receptors to excessive levels of air pollution. This impact would be less than 
significant. 

Mitigation Measures 
No mitigation is required. 

Impact 4.3-3: Exposure of sensitive receptors to TACs.  
Short-term construction activities would result in emissions of diesel PM. However, construction 
activities would vary over the entire construction period, with peak emissions occurring for 
approximately six months. Further, most of the construction activities would take place relatively far 
away from offsite sensitive receptors (i.e., over 5,000 feet away from the center of proposed 
construction activities) and, therefore, given the dispersive properties of diesel PM, concentrations 
would be minimal at this distance. TACs associated with long-term operations of the project would be 
intermittent and also would not be located in close proximity to offsite sensitive receptors. Therefore, 
levels of TACs from project-related construction and operations would not result in an increase in 
health risk exposure at offsite sensitive receptors. This impact would be less than significant. 

The exposure of sensitive receptors (e.g., existing and future offsite residents) to TAC emissions from 
project-generated construction and operational sources are discussed separately below. Please note 
that separate discussion of the off-haul and stockpile scenario and the optional effluent conduit are 
not provided below because this analysis considers operational TAC emissions and neither of those 
scenarios would result in operational TAC emissions. 

Short-Term Construction 
Construction-related activities would result in temporary, short-term project-generated emissions of 
diesel PM from the exhaust of off-road, heavy-duty diesel equipment for site preparation (e.g., 
demolition, clearing, grading); paving; application of architectural coatings; and other miscellaneous 
activities.  

Particulate exhaust emissions from diesel-fueled engines (i.e., diesel PM) were identified as a TAC by 
the ARB in 1998. The potential cancer risk from the inhalation of diesel PM, as discussed below, 
outweighs the potential for all other health impacts (ARB 2003), so diesel PM is the focus of this 
discussion. Based on the emission modeling conducted and presented in Tables 4.3-5 and 4.3-6 
above, maximum daily exhaust emissions of PM2.5, considered a surrogate for diesel PM, could reach 
up to 91 lbs/day with the off-hauling activities or up to 208 lbs/day with the stockpiling activities. 
This analysis focuses specifically on the off-haul scenario because it would generate a higher mass 
emission level of PM2.5 exhaust at the project site, although exhaust emissions for both scenarios 
are similar. 

The dose to which receptors are exposed is the primary factor used to determine health risk (i.e., 
potential exposure to TAC emission levels that exceed applicable standards). Dose is a function of 
the concentration of a substance or substances in the environment and the duration of exposure to 
the substance. Dose is positively correlated with time, meaning that a longer exposure period would 
result in a higher exposure level for any exposed receptor. Thus, the risks estimated for an exposed 
individual are higher if a fixed exposure occurs over a longer period of time. According to Office of 
Environmental Health Hazard Assessment (OEHHA), HRAs, which determine the exposure of 
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sensitive receptors to TAC emissions, should be based on a 30-year exposure period; however, such 
assessments should be limited to the period/duration of activities associated with the project 
(OEHHA 2012:11-3). Consequently, it is important to consider that the use of off-road heavy-duty 
diesel equipment would be limited to the construction period, with peak activity occurring for 
approximately six months. Also, studies show that diesel PM is highly dispersive (e.g., decrease of 70 
percent at 500 feet from the source) (Zhu et al. 2002). The nearest existing offsite sensitive 
receptors, residences located to the south east of the project site in the Laguna Creek Village, are 
located approximately 1,500 feet away.  

Therefore, considering the highly dispersive properties of diesel PM and the distance to the nearest 
offsite sensitive receptor, it is not anticipated that construction-related TAC emissions would expose 
any sensitive receptors to an incremental increase in cancer risk that exceeds 10 in one million or a 
hazard index greater than one.  

Long-Term Operation 
The project would include evaporative TAC emissions resulting from the BNR and CO tanks. 
Evaporative emissions of TACs from processes through the facility (e.g., BNR facility, CO tanks) were 
modeled by Sierra Research using WATER 9 (U.S. EPA’s computer based model for estimating 
emissions from wastewater treatment plant processes). As described above under Impact 4.3-1, the 
project would result in an overall reduction in VOCs (as well as associated TACs). See Appendix C for 
specific model parameters and detailed lists of TACs/VOCs.  

Any stationary sources would be required to obtain Authority to Construct and Permit to Operate from 
SMAQMD. According to SMAQMD, stationary sources of air pollutant emissions that comply with 
applicable regulations pertaining to best available control technology are not considered to have 
significant air quality impacts. In other words, equipment that would exceed SMAQMD’s TAC 
thresholds would not receive a permit from SMAQMD. Any such equipment would comply with best 
available control technology requirements and would be within acceptable limits for TAC emissions.  

Therefore, given that the level of diesel PM-generating activity on the project site would be low and 
rare, that the project would result in a reduction in VOCs and TACs, and that the distance to the 
nearest offsite sensitive receptor (i.e., residences located approximately 1,500 feet to the south east 
of the project site), operation-related TAC emissions would not expose sensitive receptors to an 
incremental increase in cancer risk that exceeds 10 in one million or a hazard index greater than 
one. Project-related construction and operational activities would not expose nearby, offsite sensitive 
receptors to incremental increases in cancer, chronic, and acute risk that exceed applicable 
thresholds. Therefore, the levels of health risk exposure to nearby sensitive receptors would be less 
than significant.  

Mitigation Measures 
No mitigation is required. 

Impact 4.3-4: Mobile source CO concentrations.  
Operation of the project would not result in a substantial increase in vehicle trips on the local 
roadway network. A substantial number of vehicle trips could be generated during some phases of 
project construction. SMAQMD provides screening levels to determine project-level significance with 
regards to CO concentrations. Neither construction nor operation of the project would exceed the 
recommended level of 31,600 vehicles per hour at any affected intersection. Therefore, project-
generated traffic would not result in excessive levels of CO concentrations. This impact would be less 
than significant. 

Local mobile-source CO emissions near roadway intersections are a direct function of traffic volume, 
speed, and delay. Transport of CO is extremely limited because it disperses rapidly with distance 
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from the source under normal meteorological conditions. However, under certain specific 
meteorological conditions, CO concentrations near roadways and/or intersections may reach 
unhealthy levels at nearby sensitive land uses, such as residential units, hospitals, schools, and 
childcare facilities. Thus, high local CO concentrations are considered to have a direct influence on 
the receptors they affect.  

CO concentration is a direct function of vehicle idling time and, thus, traffic flow conditions. Under 
specific meteorological conditions, CO concentrations near congested roadways and/or intersections 
may reach unhealthy levels with respect to local sensitive land-uses such as residential areas, 
schools, and hospitals. As a result, it is recommended that CO not be analyzed at the regional level, 
but at the local level.  

Project-generated traffic would be associated primarily with the construction phase. Construction is 
scheduled to last up to seven years and at its peak would result in up to 3,374 daily trips or a 
maximum of 1,087 in one hour from the off-haul scenario. Operation of the project would result in 
approximately 22 additional full-time employees which would result in up to 42 daily worker 
commute trips. Therefore, for purposes of this analysis, construction-related CO concentrations 
would be of primary concern. Nonetheless, both construction and operational-related CO emissions 
are evaluated. 

SMAQMD provides a screening methodology to determine project impacts from localized CO 
emissions. This screening methodology was utilized to analyze local CO emissions from the 
construction and operation of this project. The screening methodology has two tiers of screening 
criteria. If the first set is not met, than the second tier may be applied. It states that the following 
criteria must be met: 

First-Tier 
The project will result in a less-than-significant impact to air quality for local CO if: 

 Traffic generated by the project will not result in deterioration of intersection level of service 
(LOS) to LOS E or F; and 

 The project will not contribute additional traffic to an intersection that already operates at LOS of 
E or F 

Second-Tier 
If all the following criteria are met, the project will result in a less-than-significant impact to air quality 
for local CO. 

 The project will not result in an affected intersection experiencing more than 31,600 vehicles per 
hour; 

 The project will not contribute traffic to a tunnel, parking garage, bridge underpass, urban street 
canyon, or below-grade roadway; or other locations where horizontal or vertical mixing of air will 
be substantially limited; and 

 The mix of vehicle types at the intersection is not anticipated to be substantially different from 
the County average (as identified by the EMFAC or CalEEMod models). 

Based on the traffic study conducted, construction-related trips would result in a LOS E at the study 
intersection of Dwight Road and Laguna Boulevard. However, considering the second-tier of 
screening criteria, no single hour of construction would exceed the 31,600 vehicle per hour limit with 
the addition of project-related trips. Therefore, although LOS would be reduced, there still would not 
be enough vehicles, during construction or operation of the project, such that concentrations of CO 
would exceed standards. As a result, this impact would be would be less than significant. 
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Mitigation Measures 
No mitigation is required. 

Impact 4.3-5: Odorous emissions.  
The project would result in additional potential sources of odors (e.g., PEPS, primary effluent channel, 
and BNR), approximately 3400 feet to the south of existing residential housing. However, various 
odor control technologies are currently used onsite and the existing facility has a relatively good 
history of minimal complaints from odor (i.e., an average of eight per year). In addition, the District 
has conducted numerous studies to evaluate existing odor controls and recommended new odor 
controls for proposed facilities included in the EchoWater Project. The District would continue to 
evaluate these recommendations and would install new odor control technology as necessary. 
Therefore, odor emissions would not change from existing conditions, and a substantial number of 
people would not be affected by the project. This impact would be less than significant. 

The occurrence and severity of odor impacts depends on numerous factors, including: the nature, 
frequency, and intensity of the source; wind speed and direction; atmospheric conditions, and the 
sensitivity of the receptors. While offensive odors rarely cause any physical harm, they still can be 
unpleasant, leading to distress among the public and sometimes generating citizen complaints to the 
District or in some cases regulatory agencies. Projects with the potential to frequently expose a 
substantial number of members of the public to objectionable odors would be deemed to have a 
significant impact. 

SMAQMD provides guidance for evaluation of odor impacts. SMAQMD has developed screening-level 
distances for new major sources of odors such as waste water treatment facilities, food processing 
facilities, and landfills (SMAQMD 2013b). For wastewater treatment plants, a two-mile buffer is 
recommended to avoid impacts from odorous emissions. In addition to considering distance from 
the source to the receptors, SMAQMD recommends the consideration of other factors such as 
prevailing wind direction, odor complaint history, and applicable odor control technologies. 

Odors at the existing facility are caused by a variety of compounds that are emitted by both liquid and 
solids facilities. Facilities that are a source of odorous emissions include preliminary treatment 
facilities (e.g., influent bar screens), the grit removal tanks, primary clarifiers, CO tanks, activated 
sludge facilities, and the solid storage basins. 

The District has conducted numerous studies on existing odor control technologies, including an odor 
control master plan in 1999 and updated in 2003; specialized studies on individual odor control 
technologies; and most recently an Odor Control Evaluation in 2013 that evaluates existing odor 
control, odor complaint history, and recommends odor control for proposed improvements as a part 
of the project (Regional San 2013).  

Currently, the District has several odor control technologies in place that were developed based on 
the previous odor control master plans and studies, as briefly described in Chapter 3, “Project 
Description.” The District has followed recommendations made in the master plans and subsequent 
studies, and overall odor treatment of primary odor sources has been effectively controlled. 
Historically, the facility has had an average of eight complaints per year (Regional San 2013), which 
is low considering that the District’s property is located next to developed urban areas. The numbers 
of odor complaints for the years 2008-2011 were, four, sixteen, seven, and five respectively. 

The project would result in potential new odor sources that would be located approximately 3,400 
feet to the south of the nearest offsite sensitive receptors (i.e., residences located to the west of 
Franklin Boulevard). New facilities with the potential to result in odorous emissions would be located 
closer than the SMAQMD-recommended buffer of two miles. The prevailing winds in the area move 
from the south to the north, towards the sensitive receptors (WRCC 2012b).  
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The 2013 Odor Control Evaluation states the District’s odor control goal for the project: the District 
will continue to provide effective and reliable odor control for new improvements that have the 
potential to result in odorous emissions (e.g., PEPS, primary effluent channel, and BNR, facilities). 
Consistent with this goal, the District would construct odor control facilities at the PEPS, primary 
effluent channel, and BNR. These facilities would include new vapor and liquid phase controls. Vapor 
phase controls may include biotrickling filters, biofilters, carbon filters, and chemical scrubbers and 
liquid phase controls may include the use of nitrate to neutralize odors. Additionally, sidestream 
treatment included in the project (at the BNR) would also reduce potential odors.  

As described above, the existing facilities have appropriate odor control systems in place and have 
experienced, on average, eight odor complaints per year from 2008 to 2011. New proposed odor 
sources would comply with recommendations from District odor plans and studies, and would 
employ similar or other recommended odor control technologies as needed. Thus, given the relatively 
low number of odor complaints and that odor control measures have been implemented and will 
continue to be implemented, a substantial increase in objectionable odors to sensitive receptors 
from the project would not be expected. This impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 
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 CLIMATE CHANGE 4.4
Emissions of greenhouse gases (GHGs) adversely affect the environment because such emissions 
contribute, on a cumulative basis, to global climate change. The proper context for addressing this 
issue in an EIR is as a discussion of cumulative impacts, because although the emissions of one 
single project will not cause global climate change, GHG emissions from multiple projects throughout 
the world have a cumulative impact with respect to global climate change. In turn, there is scientific 
consensus that global climate change will result in rising sea levels, which can inundate low-lying 
areas; affect rainfall and snowfall, leading to changes in water supply; affect habitat, leading to 
adverse effects on biological resources; and result in other adverse environmental and economic 
effects. 

Therefore, the global climate change analysis presented in this section of the EIR estimates and 
analyzes the GHG emissions associated with project-related construction activities and operation of 
the EchoWater Project. The potential effects of global climate change on the project are also 
identified based on available scientific data. Because the analysis focuses on the project’s 
contribution of GHG, it is addressed in this section of the EIR rather than in Chapter 5, “Cumulative 
Impacts.” 

4.4.1 Regulatory Background 

FEDERAL 

Supreme Court Ruling 
The U.S. Environmental Protection Agency (U.S. EPA) is the federal agency responsible for 
implementing the federal Clean Air Act (CAA). The Supreme Court of the United States ruled on April 
2, 2007 (Massachusetts, et al., Petitioners v. Environmental Protection Agency, et al.), that carbon 
dioxide (CO2) is an air pollutant as defined under the CAA, and that U.S. EPA has the authority to 
regulate emissions of GHGs. The ruling in that case resulted in U.S. EPA taking steps to regulate GHG 
emissions and lent support for state and local agencies’ efforts to reduce GHG emissions. 

U.S. EPA Actions 
In response to the mounting issue of climate change, U.S. EPA has taken actions to regulate, 
monitor, and potentially reduce GHG emissions.  

Greenhouse Gas Permitting Requirements 
New major stationary emissions sources and major modifications at existing stationary sources are 
required by the CAA to obtain an air pollution permit before commencing construction. On May 13, 
2010, U.S. EPA issued the Prevention of Significant Deterioration and Title V Greenhouse Gas Tailor 
Rule (U.S. EPA 2011). This final rule sets thresholds for GHG emissions that define when permits 
under the New Source Review Prevention of Significant Deterioration (PSD) and Title V Operating 
Permit programs are required for new and existing industrial facilities.  

PSD permitting requirements now cover new construction projects that emit GHG emissions of at 
least 100,000 tons carbon dioxide equivalent (CO2e) (90,718 metric tons [MT]) per year even if they 
do not exceed the permitting thresholds for any other pollutant. Modifications at existing facilities 
that increase GHG emissions by at least 75,000 tons (68,039 MT) per year will be subject to 
permitting requirements, even if they do not significantly increase emissions of any other pollutant. 
Title V Operating Permit requirements apply to sources based on their GHG emissions even if they 
would not apply based on emissions of any other pollutant. Facilities that emit at least 100,000 tons 
(90,718 MT) per year of CO2e will be subject to Title V permitting requirements.  
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U.S. EPA issued a final rule on June 29, 2012 that continues to focus permitting on the largest 
emitters. The U.S. EPA did not revise the GHG permitting thresholds that were established by the 
GHG Tailoring Rule. Therefore, at this time, PSD and Title V permitting requirements are not 
applicable to additional, smaller sources of GHG emissions (U.S. EPA 2012) 

Mandatory Greenhouse Gas Reporting Rule 
On September 22, 2009, U.S. EPA issued a final rule for mandatory reporting of GHGs from large 
GHG emissions sources in the United States. In general, this national reporting requirement will 
provide U.S. EPA with accurate and timely GHG emissions data from facilities that emit 25,000 MT or 
more of CO2 per year. This publicly available data will allow the reporters to track their own 
emissions, compare them to similar facilities, and aid in identifying cost-effective opportunities to 
reduce emissions in the future. Reporting is at the facility level, except that certain suppliers of fossil 
fuels and industrial GHGs along with vehicle and engine manufacturers will report at the corporate 
level. An estimated 85 percent of the total U.S. GHG emissions, from approximately 10,000 facilities, 
are covered by this final rule.  

STATE 

Executive Order S-3-05 
Executive Order S-3-05, which was signed by Governor Schwarzenegger in 2005, proclaims that 
California is vulnerable to the impacts of climate change. It declares that increased temperatures 
could reduce the Sierra Nevada snowpack, further exacerbate California’s air quality problems, and 
potentially cause a rise in sea level. To combat those concerns, the Executive Order established total 
GHG emission targets. Specifically, emissions are to be reduced to the 2000 level by 2010, the 
1990 level by 2020, and to 80 percent below the 1990 level by 2050. 

Assembly Bill 32, the California Global Warming Solutions Act of 2006 
In September 2006, Governor Arnold Schwarzenegger signed Assembly Bill (AB) 32, the California 
Global Warming Solutions Act of 2006. AB 32 establishes regulatory, reporting, and market 
mechanisms to achieve quantifiable reductions in GHG emissions and a cap on statewide GHG 
emissions. AB 32 requires that statewide GHG emissions be reduced to 1990 levels by 2020. This 
reduction will be accomplished through an enforceable statewide cap on GHG emissions that is 
being phased in (starting in 2012). To effectively implement the cap, AB 32 directs the California Air 
Resources Board (ARB) to develop and implement regulations to reduce statewide GHG emissions 
from stationary sources.  

Assembly Bill 32 Climate Change Scoping Plan 
In December 2008, ARB adopted its Climate Change Scoping Plan, which contains the main 
strategies California will implement to achieve reduction of approximately 118 million metric tons 
(MMT) CO2e, or approximately 22 percent from the state’s projected 2020 emission level of 545 
MMT of CO2e under a business-as-usual scenario (this is a reduction of 47 MMT CO2e, or almost 10 
percent, from 2008 emissions). ARB’s original 2020 projection was 596 MMT CO2e, but this revised 
2020 projection takes into account the economic downturn that occurred in 2008 (ARB 2011). The 
Scoping Plan, reapproved by ARB in August 2011, includes the Final Supplement to the Scoping Plan 
Functional Equivalent Document, which further examined various alternatives to Scoping Plan 
measures. The Scoping Plan also includes ARB-recommended GHG reductions for each emissions 
sector of the state’s GHG inventory. ARB estimates the largest reductions in GHG emissions to be 
achieved by implementing the following measures (ARB 2011): 

 improved emissions standards for light-duty vehicles (26.1 MMT CO2e), 

 the Low-Carbon Fuel Standard (15.0 MMT CO2e), 
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 energy efficiency measures in buildings and appliances (11.9 MMT CO2e),  

 a renewable portfolio and electricity standards for electricity production (23.4 MMT CO2e), and 

 land use changes as a result of implementation of SB 375 (3.0 MMT CO2e) (bill intended to 
encourage infill and more transit-efficient development). 

Senate Bill x7-7 
Global average temperature is expected to result in a decreased volume of precipitation falling as 
snow in California and an overall reduction in snowpack in the Sierra Nevada (Intergovernmental 
Panel on Climate Change [IPCC] 2007). These conditions can have major implications on the 
agriculture industry in California. SB x7-7, enacted in November 2009, requires all water suppliers in 
California to increase water use efficiency. Specifically, the legislation sets an overall goal for the 
State of California to reduce per capita urban water use by 20 percent by December 31, 2020. An 
interim goal of a 10 percent per capita reduction was set for December 31, 2015.  

LOCAL 
The project site is located in unincorporated Sacramento County; therefore, the County’s policies 
pertaining to climate change are germane. 

Sacramento County General Plan 
The Sacramento County General Plan includes the following policy related to reducing GHG 
emissions in Sacramento County (Sacramento County 2009): 

 Policy LU-115. It is the goal of the County to reduce greenhouse gas emissions to 1990 levels by 
the year 2020. This shall be achieved through a mix of state and local action. 

Sacramento County Climate Action Plan 
The Sacramento County Climate Action Plan was adopted on November 9, 2011 by the Sacramento 
County Board of Supervisors. The plan includes a GHG inventory for the unincorporated county of 
Sacramento (as well as for the City of Elk Grove), GHG emissions target, and goals and 
implementation measures developed to help the county and associated cities reach these targets. 
The plan includes goals for reducing GHG emissions associated with wastewater treatment. These 
goals state that Sacramento County should:  

 Comply with state requirements as well as commitments in the Water Forum Agreement (a group 
of agencies, people, and governments in Sacramento that have joined sharing similar goals with 
regards to water supply and conservation) for water conservation and reduction in potable water 
demand. Achieve 20 percent reduction in statewide average per capita water use by 2020, in 
compliance with the state’s water conservation requirements (SBx7-7). Balance this with the 
Water Forum Agreement, which requires over 25 percent reduction in water demands from 1990 
levels by 2030. Emphasize water use efficiency as a way to reduce energy consumption;  

 Increase energy efficiency related to water system management; and 

 Strive to reduce uncertainties in water reliability and quality by increasing the flexibility of the 
water allocation and distribution system to respond to drought conditions and encouraging 
redundancy in water storage, supply, and treatment systems (consistent with Water Forum 
Agreement). 
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4.4.2 Existing Environmental Setting 

ATTRIBUTING CLIMATE CHANGE―THE PHYSICAL SCIENTIFIC BASIS  
Certain gases in the earth’s atmosphere, classified as GHGs, play a critical role in determining the 
earth’s surface temperature. Solar radiation enters the earth’s atmosphere from space. A portion of 
the radiation is absorbed by the earth’s surface and a smaller portion of this radiation is reflected 
back toward space. This absorbed radiation is then emitted from the earth as low-frequency infrared 
radiation. The frequencies at which bodies emit radiation are proportional to temperature. The earth 
has a much lower temperature than the sun; therefore, the earth emits lower frequency radiation. 
Most solar radiation passes through GHGs; however, infrared radiation is absorbed by these gases. 
As a result, radiation that otherwise would have escaped back into space is instead “trapped,” 
resulting in a warming of the atmosphere. This phenomenon, known as the greenhouse effect, is 
responsible for maintaining a habitable climate on earth. Without the greenhouse effect, earth would 
not be able to support life as we know it. 

Prominent GHGs contributing to the greenhouse effect are CO2, methane (CH4), nitrous oxide (N2O), 
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride (SF6). Human-caused emissions of 
these GHGs in excess of natural ambient concentrations are responsible for intensifying the 
greenhouse effect and have led to a trend of unnatural warming of the earth’s climate, known as 
global climate change or global warming. It is extremely unlikely that global climate change of the 
past 50 years can be explained without the contribution from human activities (IPCC 2007). 

Climate change is a global problem. GHGs are global pollutants, unlike criteria air pollutants and 
toxic air contaminants, which are pollutants of regional and local concern. Whereas pollutants with 
localized air quality effects have relatively short atmospheric lifetimes (about one day), GHGs have 
long atmospheric lifetimes (one year to several thousand years). GHGs persist in the atmosphere for 
long enough time periods to be dispersed around the globe. Although the exact lifetime of any 
particular GHG molecule is dependent on multiple variables and cannot be pinpointed, it is 
understood that more CO2 is emitted into the atmosphere than is sequestered by ocean uptake, 
vegetation, and other forms of sequestration. Of the total annual human-caused CO2 emissions, 
approximately 54 percent is sequestered through ocean uptake, uptake by northern hemisphere 
forest regrowth, and other terrestrial sinks within a year, whereas the remaining 46 percent of 
human-caused CO2 emissions remains stored in the atmosphere (Seinfeld and Pandis 1998). 

Similarly, impacts of GHGs are realized globally, as opposed to localized air quality effects of criteria 
air pollutants and toxic air contaminants. The quantity of GHGs that it takes to ultimately result in 
climate change is not precisely known; suffice it to say, the quantity is enormous, and no single 
project alone would measurably contribute to a noticeable incremental change in the global average 
temperature, or to global, local, or micro climates. From the standpoint of CEQA, GHG impacts to 
global climate change are inherently cumulative.  

ATTRIBUTING CLIMATE CHANGE―GREENHOUSE GAS EMISSION SOURCES 
Emissions of GHGs contributing to global climate change are attributable in large part to human 
activities associated with the transportation, industrial/manufacturing, utility, residential, 
commercial and agricultural emissions sectors (ARB 2010a). In California, the transportation sector 
is the largest emitter of GHGs, followed by electricity generation (ARB 2010a). Emissions of CO2 are 
byproducts of fossil fuel combustion. CH4, a highly potent GHG, results from off-gassing (the release 
of chemicals from nonmetallic substances under ambient or greater pressure conditions) and is 
largely associated with agricultural practices, landfills, and wastewater treatment plants. N2O, an 
even more potent GHG, is also largely attributable to agricultural practices and soil management. 
Carbon sinks, or reservoirs, include vegetation and the ocean, which absorb CO2 through 
sequestration and dissolution, respectively, two of the most common processes of CO2 
sequestration. 
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ADAPTATION TO CLIMATE CHANGE 
According to the IPCC, which was established in 1988 by the World Meteorological Organization and 
the United Nations Environment Programme, global average temperature is expected to increase by 
three to seven degrees Fahrenheit by the end of the century, depending on future GHG emission 
scenarios (IPCC 2007). According to the CNRA temperatures in California are projected to increase 
two to five degrees Fahrenheit by 2050 and by four to nine degrees Fahrenheit by 2100 (California 
Natural Resources Agency [CNRA] 2009). 

Other environmental resources could be indirectly affected by the accumulation of GHG emissions 
and resulting rise in global average temperature. For example, an increase in the global average 
temperature is expected to result in a decreased volume of precipitation falling as snow in California 
and an overall reduction in snowpack in the Sierra Nevada. According to the California Energy 
Commission (CEC) (2012), the snowpack portion of the state’s water supply could potentially decline 
30 to 90 percent by the end of the 21st century. An increase in precipitation falling as rain rather 
than snow also could lead to increased potential for floods because water that would normally be 
held in the snowpack of the Sierra Nevada until spring would flow into the Central Valley concurrently 
with winter storm events. This scenario would place more pressure on California’s levee/flood 
control system. 

As the existing climate throughout California changes over time, the ranges of various plant and 
wildlife species could shift or be reduced, depending on the favored temperature and moisture 
regimes of each species. In the worst cases, some species would become extinct or be extirpated 
from the state if suitable conditions are no longer available (CNRA 2009).  

Changes in precipitation patterns and increased temperatures are expected to alter the distribution 
and character of natural vegetation and associated moisture content of plants and soils. An increase in 
frequency of extreme heat events and drought are also expected. These changes are expected to lead 
to increased frequency and intensity of wildfires (CNRA 2009).  

Another outcome of global climate change is sea level rise. Sea level rose approximately seven inches 
during the last century and it is predicted to rise an additional seven to 22 inches by 2100, depending 
on the future levels of GHG emissions (IPCC 2007). CNRA projects that sea levels along California will 
rise 12 to 18 inches by 2050 and 21 to 55 inches by 2100 (CNRA 2009). Predicted sea level rise in 
the California Bay Area is shown below in Exhibit 4.4-1. 

4.4.3 Environmental Impacts and Recommended Mitigation Measures 

SIGNIFICANCE CRITERIA 
Based on Appendix G of the State CEQA Guidelines, the project could have a significant adverse 
effect related to climate change if it would: 

 generate greenhouse gas emissions, either directly or indirectly, that may have a significant 
impact on the environment; or 

 conflict with an applicable plan, policy or regulation adopted for the purpose of reducing the 
emissions of greenhouse gases. 

The Sacramento Metropolitan Air Quality Management District (SMAQMD) has not formally adopted 
thresholds for evaluating GHG emissions. SMAQMD staff is proposing a CEQA significance threshold 
of 10,000 direct MT CO2e/year for stationary source-type projects and plans to seek approval from 
SMAQMD’s Board of Directors in early 2014.  
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Source: Data provided by Cal-Adapt in 2012; adapted by Ascent Environmental in 2013  

Exhibit 4.4-1 Sea Level Rise 
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The incremental increase in GHG emissions associated with the project, both direct and indirect, is 
evaluated using the 10,000 MT CO2e/year level proposed by SMAQMD staff. This level is notable for 
additional reasons as well. Unlike some environmental resources that are more aptly considered in 
the context of local or regional conditions, GHG emissions contribute to a global problem regardless 
of where they are emitted, and control policies have been developed on a state-wide basis. Thus, it is 
informative, absent a locally-adopted threshold, to review thresholds adopted by other agencies 
expert on the subject. This threshold level has been formally adopted by the Bay Area Air Quality 
Management District and the South Coast Air Quality Management District as the CEQA significance 
threshold for industrial projects where the air district is the lead agency. These are the two largest (in 
terms of population served) air districts in California. The level of 10,000 MT CO2e/year is also 
notable because it’s the level at which most stationary sources are required to inventory and report 
their emissions to ARB’s cap-and-trade program.  

METHODS AND ASSUMPTIONS 
CCR Section 15064.4 and other guidance by the Governor’s Office of Planning and Research (2008) 
recommends that lead agencies under CEQA make a good-faith effort, based on available information, 
to estimate the quantity of GHG emissions that would be generated by a project, including the 
emissions associated with construction activities, stationary sources, vehicular traffic, and energy 
consumption, and to determine whether the impacts have the potential to result in a project or 
cumulative impact and to mitigate the impacts where feasible mitigation is available. CCR 15064.4 
also allows for a qualitative analysis. 

GHG emission levels associated with the project would be generated by short-term construction 
activities, vehicle trips associated with plan operations sources, direct emissions from wastewater 
treatment processes, and indirect emissions from electricity consumption.  

Project-specific data, including detailed construction information (equipment use, haul data, 
employee trips, etc.), was used in the analysis. Quantification of GHG emissions were based on a 
combination of methods, including the use of emission factors from U.S. EPA-published AP-42 
emission factors, exhaust emission factors from the SMAQMD’s Road Construction Emissions Model, 
and emission rates from OFFROAD 2007 and EMFAC 2011. Reasonable worst-case project-
generated emissions were estimated based on information provided in the project description. In 
order to normalize the construction phase (as GHG’s are typically considered on an annualized basis) 
construction-related GHG emissions were amortized over the operational life of the project (i.e., 40 
years before permitted capacity of 181 is anticipated to be reached) and combined with operational 
emission levels is a common approach used in CEQA analysis of GHG, particularly when the air 
district does not have a recommended threshold for construction-generated GHG emissions. It is 
important to note that, as a result of planned water conservation (including that required by SBx7-7 
and the Sacramento County Climate Action Plan), substantially less wastewater is and will be 
produced in the future, resulting in the need for less capacity and overall less treatment. Water 
conservation has already reduced historic flows at the SRWTP. 

Direct emissions from wastewater treatment processes were quantified using equations obtained 
from the Local Government Operations Protocol (ARB 2010b). The Local Government Operations 
Protocol was developed in partnership by the ARB, California Climate Action Registry, and Local 
Governments for Sustainability, in collaboration with The Climate Registry and dozens of 
stakeholders. The protocol provides standardized methodology for quantifying GHG emissions from 
buildings, facilities, vehicles, wastewater and potable water treatment facilities, landfill and 
composting facilities, and other government operations. Indirect emissions from electricity 
consumption were calculated based on utility emission factors for the Sacramento Municipal Utility 
District (SMUD) for CO2, N2O, and CH4 as provided by SMUD, and estimates of project-specific 
electricity consumption. See Appendix C for detailed calculations. 
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The combined incremental increase in GHG emissions was compared to a threshold of 10,000 MT 
CO2e/year to determine significance. 

IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.4-1: Generation of greenhouse gas emissions.  
The project would result in GHG emissions from construction activities including exhaust from worker 
commute trips, material delivery and off-haul, and the use of heavy-duty construction equipment. In 
addition, the proposed facilities and wastewater treatment processes would result in operational 
emissions of GHGs associated with employee commute trips, electricity and natural gas 
consumption, and nitrogen emissions associated with wastewater treatment processes. Project-
generated GHG emissions would result in a net increase of 10,963 MT CO2e/year, which would 
exceed 10,000 MT CO2e/year, the threshold used in this EIR to determine impact significance. 
Therefore, the project’s GHG emissions would be a significant impact. 

Project-related construction activities would result in increased generation of GHG emissions. Heavy-
duty off-road equipment, materials transport, and worker commutes during construction of the 
project would result in exhaust emissions of GHGs.  

GHG emissions associated with operation of the project would consist of GHG emissions from 
electricity consumption, natural gas consumption, nitrogen off-gassing from process wastewater 
discharge, and mobile-source emissions of GHGs from employee commute.  

The total net increase in operational GHG emissions was estimated using the methods described 
above. The net increase in project-related operational emissions is presented in Table 4.4-1. See 
Appendix C for all inputs and calculations. 

Table 4.4-1 Summary of Net Increase in GHG Emissions Associated with the Project1 
Source CO2e 

Construction-Related GHG Emissions Entire Construction Period 
(MT) 

Mobile Source Construction Activities (worker commute, truck trips, equipment use) 43,470 
Temporary Construction Facilities (contractor trailers and laydown areas, office buildings) 789 
Total Construction 44,259 
Operational-Related GHG Emissions (MT/year) 
Worker commute + Onsite Equipment Use 354 
N20 Wastewater Discharge Emissions2 -24,804 
N2O Process Emissions 4,790 
Methane Containing Biogas 5,638 
Electricity Consumption 23,879 
Project Totals (MT/year) 
Construction Amortized (40 years life of capacity) 1,106 
Operational Total 9,503 

Total (Amortized Construction + Yearly Operational Emissions) 10,963 
Notes:CO2e = carbon dioxide equivalent; GHG = greenhouse gas; MT = metric tons; N2O = nitrous oxide 

1 Detailed assumptions and modeling output files are included in Appendix C. 
2 Reduction in N2O results from BNR’s denitrification. 

Source: Modeled by Ascent Environmental in 2013 
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As shown in Table 4.4-1 construction activities would result in a total of 44,259 MT CO2e, or 1,106 
MT CO2e/year when amortized across the project’s operational life (i.e., 40 years). Operation of the 
project would result in an increase of approximately 9,503 MT CO2e/year, and the combination of 
operational emissions and amortized construction emissions would result in a net increase of 
10,963 MT CO2e/year during the operational life of the project (i.e., 40 years).  

Indirect GHG emissions associated with the facility’s increased level of consumption of electricity 
(generated by SMUD) would account for approximately 60 percent, while direct emissions associated 
with nitrogen volatilization in effluent discharge, methane flaring, and N2O process emissions would 
represent the remaining emissions (Appendix C). This increase is substantially offset by the removal 
of nitrogen dioxide by the BNR. The relatively high increase in GHG emissions associated with the 
increased level of electricity consumption is due to the addition of many energy-intensive treatment 
processes including BNR, Filtration, Disinfection, PIPS, and FIPS. Emission increases associated with 
natural gas consumption and nitrogen volatilization increase as a result of the new 
disinfection/filtration processes and the estimated future service population. Nonetheless, the 
incremental increase in GHG emissions associated with the proposed project would exceed the 
10,000 MT CO2e/year threshold and, therefore, would be a significant impact. 

Mitigation Measure 4.4-1: Reduce project-generated GHG emissions. 
To reduce project-generated GHG emissions, the District may choose any combination of the following 
measures, so long as they total a net reduction of 963 MT CO2e/year (equivalent to replacing fossil fuel 
with renewable energy to generate 4,877 MWh/year of electricity). 

Construction Phase 
 Improve fuel efficiency from construction equipment by:  

 maintaining all construction equipment in proper working condition according to 
manufacturer’s specifications. The equipment must be checked by a certified mechanic and 
determined to be running in proper condition before it is operated; and 

 ensuring that all equipment operators are trained in proper use of equipment.  

 Reduce electricity use in the construction offices by using compact fluorescent bulbs, powering off 
computers every day, and using energy-efficient (i.e., U.S. EPA EnergyStar Rated) appliances (e.g., 
heating and cooling units); 

 Recycle or salvage non-hazardous construction and demolition debris; 

 Use locally sourced or recycled materials for construction materials; and 

 Produce concrete onsite, reducing mobile-source GHG emissions associated with concrete 
deliveries. 

Operations Phase 
 Reduce consumption of non-renewable energy. This can be accomplished by:  

 active participation in the SMUD “Greenergy” program, which allows customers to direct (for 
additional cost) SMUD to supply electricity from renewable sources;  

 providing onsite renewable energy such as solar panels, or similar means to offset fossil fuel-
powered electricity generation; or 

 purchasing GHG offsets. 
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Implementation of Mitigation Measure 4.4-1 would ensure that GHG emissions would be reduced 
below recommended thresholds of significance. The District is considering a variety of means for 
reducing GHG emissions and/or reliance on fossil fuels. For example, the District currently sends 
methane-containing biogas waste to the nearby Carson Cogeneration Facility which is used to generate 
electricity for back-up to the SRWTP as well as other end users. The District is evaluating expanding 
their cogeneration capabilities such that no methane-containing biogas would be flared at the SRWTP, 
but instead would be combusted for the generation of electricity. This cogeneration capability helps 
relieve electrical load from local utilities by providing a direct and renewable source of electricity to end-
users. Other GHG reduction measures include promoting ride sharing programs to reduce mobile GHG 
emissions, reduction of solid waste generation, and overall reduction in fossil fuel consumption and 
increase use of renewable energy sources. 

If solar panels were constructed onsite and were used to fulfill 100 percent of the mitigation 
requirement, the panels would need to be capable of producing an estimated 4,877 megawatt-hours 
per year. It is estimated that approximately 15 acres of land would be needed for a sufficient number 
of solar panels to meet this demand. This could result in potential impacts to various environmental 
resources. Potential impacts associated with implementation of solar facilities are summarized in 
Table 4.4-2. 

Table 4.4-2 Summary of Potential Environmental Impacts Associated with Installation of Solar Energy Facilities 

Affected Resource Potential Impacts 

Aesthetics 

The addition of solar panels would alter the existing visual environment. New solar facilities 
could be located in currently undeveloped areas within the Bufferlands and in close proximity 
to existing residential neighborhoods. However, solar panels are typically relatively low to the 
ground and considering that the nearby residences are not front-facing the areas proposed for 
solar panels and have walls or fencing dividing properties, the solar panels would not be in the 
direct view of existing residences. 

Agricultural Resources 
Agriculture land could potentially be covered by solar facilities. However, the County would 
require offsite conservation easements to compensate for this loss by preserving land of equal 
or better quality. 

Air Quality 
Construction of new solar facilities would result in generation of criteria air pollutants and 
fugitive dust from mobile and stationary construction activities. Operation of proposed solar 
facilities would have no impacts on local or regional air quality. 

Climate Change 

Construction of new solar facilities would result in minor greenhouse gas (GHG) emissions 
from mobile and stationary construction activities. Operation of solar facilities would reduce 
energy demand and consequently GHG emissions at the Sacramento Regional Wastewater 
Treatment Plant (SRWTP). Solar facilities would have a beneficial impact with regards to 
climate change. 

Cultural Resources 
Undiscovered cultural resources potentially located in the area of the solar facilities could be 
affected and disturbed. However, proposed mitigation measures in Section 4.5, “Cultural 
Resources,” would ensure that these resources would be protected and preserved properly. 

Geology and Soils No geologic or soil hazards were identified for the EchoWater Project. Solar facilities would 
comply with standard engineering practices, State building code, and local regulations. 

Hydrology and Water Quality 
Solar facilities would not be expected to result in substantive impacts on hydrology and water 
quality because the existing hydrology and slope of the selected site would remain relatively 
intact. 
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Table 4.4-2 Summary of Potential Environmental Impacts Associated with Installation of Solar Energy Facilities 

Affected Resource Potential Impacts 

Aquatic Biological Resources Solar facilities would have no impacts on aquatic biological resources as they would not be 
located in areas where such resources would occur. 

Terrestrial Biological 
Resources 

The District would attempt to avoid siting solar facilities in areas that could adversely affect 
waters of the U.S. or state, or sensitive habitats. If avoidance could not be accomplished, the 
District would either avoid or need to mitigate for solar facilities if they would affect waters of 
the United States, waters of the State, or other sensitive habitats. Solar facilities would need to 
consider avoidance or mitigation in areas that contain habitat for giant garter snake, vernal 
pool fairy shrimp, or valley elderberry longhorn beetle, as well as Swainson’s hawk and other 
nesting raptors. Loss of foraging habitat for Swainson’s hawk may also occur. Mitigation 
Measure 4.9-5 would ensure these resources would be protected and preserved properly. 
Nests of other special-status bird species could be lost as a result of the solar facilities, and 
would be mitigated in accordance with Mitigation Measure 4.9-6. If the solar facilities would 
require tree removal, implementation of Mitigation Measure 4.9-8 would ensure consistency 
with the Sacramento County Tree ordinance. 

Public Health and Safety Solar facilities would not result in any public safety or health concerns as these facilities are 
free standing and do not require the use of any hazardous chemicals. 

Noise 
Construction of solar facilities could result in noise from heavy-duty equipment, but these 
facilities would be constructed during daytime hours consistent with relevant noise 
ordinances. No long-term noise increases would result from solar facilities. 

Traffic and Transportation Solar facilities would have no impacts on traffic and transportation, except minor construction 
traffic. No significant impacts are anticipated 

Utilities and Energy Use Solar facilities would reduce energy demand from local utilities at the SRWTP by providing 
onsite renewable energy. Utilities would benefit from the solar facilities. 

Source: Provided by Ascent Environmental in 2014 

 

Significance after Mitigation 
Implementation of Mitigation Measure 4.4-1 would reduce the project’s overall GHG emissions to a 
level that is below the threshold of 10,000 MT CO2e/year. Therefore, this impact would be reduced 
to a less-than-significant level.  

Impact 4.4-2: Impacts of climate change on the project.  
Climate change is expected to result in a variety of effects on the project area including changes to 
timing and intensity of precipitation resulting in increased risk from flood and impacts associated 
with increased storm water runoff. Climate change could also result in increased temperatures, 
leading to increased wild land fire and elevated sea levels. However, the project is not located in an 
area prone to wild land fire and is located far enough away from the California coast and San 
Francisco Bay and at a high enough elevation above sea level such that projected sea level rise 
would not affect the project location. Therefore, this impact would be less than significant. 

As discussed previously in this section, human-induced increases in GHG concentrations in the 
atmosphere have led to increased global average temperatures (climate change) through the 
intensification of the greenhouse effect, and associated changes in local, regional, and global 
climatic conditions.  
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Although there is a strong scientific consensus that global climate change is occurring and is 
influenced by human activity, there is less certainty as to the timing, severity, and potential 
consequences to climate phenomena. Scientists have identified several ways in which global climate 
change could alter the physical environment in California (CNRA 2009, CEC 2012, California 
Department of Water Resources 2006, IPCC 2007). These include:  

 increased average temperatures; 
 modifications to the timing, amount, and form (rain vs. snow) of precipitation; 
 changes in the timing and amount of runoff; 
 reduced water supply; 
 deterioration of water quality; and 
 elevated sea level.  

These changes may translate into a variety of issues and concerns that may affect the project area, 
including but not limited to: 

 increased frequency and intensity of wildfire as a result of changing precipitation patterns and 
temperatures, 

 increased stormwater runoff associated with changes to precipitation patterns, and 

 increased risk of flooding and landslide associated with changes to precipitation patterns. 

Although uncertainty exists as to the precise levels of these impacts, there is consensus regarding 
the range, frequency, or intensity of these impacts that can be expected. Because the project site is 
located in a developed area and far from any forested or wild lands, it would not be affected by 
increased frequency or intensity of wildfire. 

Potential flooding impacts associated with climate change are addressed in Chapter 5, “Cumulative 
Impacts.”  

Although sea level is expected to rise, the project is not located in close proximity to future projected 
inundation areas associated with sea level rise, as determined by CNRA (2009) and shown in Exhibit 
4.4-2. Therefore, it is unlikely that the project would be affected by projected increases in sea level.  

For these reasons, this impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 
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 CULTURAL RESOURCES 4.5
This section summarizes the Sacramento Regional County Sanitation District Waste Water 
Treatment Facility Cultural Resources Inventory dated April 2013, prepared by ESA. This section 
addresses the potential impacts on cultural/historical and paleontological resources that could 
result from development of the EchoWater Project. Cultural resources generally include buildings, 
sites, districts, structures, and objects significant in history, architecture, archaeology, culture, or 
science. Historic resources are generally defined as properties that are listed or have been 
determined eligible for listing on the National Register of Historic Places (NRHP), the California 
Register of Historical Resources, or a local register or inventory of resources. The Paleontological 
Resources Preservation Act defines the term paleontological resource as “any fossilized remains, 
traces, or imprints of organisms, preserved in or on the earth’s crust, that are of paleontological 
interest and that provide information about the history of life on earth.” 

4.5.1 Regulatory Background 

FEDERAL 

Section 106 of the NHPA 
The National Historic Preservation Act (NHPA) of 1966 is the primary Federal legislation that outlines 
the Federal government’s responsibility with regard to cultural resources. More specifically, Section 
106 of NHPA (implementing regulations 36 Code of Federal Regulations [CFR] Part 800) outlines the 
Federal government’s responsibility in identifying and evaluating cultural resources for the National 
Register of Historic Places. Other applicable Federal cultural resources laws and regulations that could 
apply include, but are not limited to, the Native American Graves Protection and Repatriation Act, 
and the Archaeological Resources Protection Act. 

Section 106 of the NHPA requires the Federal government to take into account in its actions the 
effects of an undertaking on cultural resources listed on or eligible for listing on the NRHP and afford 
the Advisory Council on Historic Preservation a reasonable opportunity to comment. The NHPA is 
relevant to the project because certain federal permits (e.g., Clean Water Act section 404) may be 
required for the project. Those resources that are on or eligible for inclusion in the National Register 
are referred to as historic properties. The 36 CFR Part 800 regulations describe the Section 106 
process. They outline the steps the Federal agency takes to identify cultural resources and the level 
of effect that the proposed undertaking will have on historic properties. An undertaking is defined as 
any: 

…project, activity or program funded in whole or in part under the direct or indirect 
jurisdiction of a Federal agency, including: 

A) those carried out by or on behalf of the agency; 

B) those carried out with Federal assistance; 

C) those requiring a Federal permit, license, or approval; and 

D) those subject to state or local regulation administered pursuant to a delegation 
or approval by a Federal agency [Section 301(7) 16 U.S.C. 470w(7)] 

National Register of Historic Places 
In order for a cultural resource to be determined eligible for inclusion in the National Register it must 
meet certain criteria that are outlined in the regulations at 36 CFR Part 60.4. These criteria state: 
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National Register criteria for evaluation. The quality of significance in American history, 
architecture, archaeology, engineering and culture is present in districts, sites, buildings, 
structures, and objects that possess integrity of location, design, setting, materials, 
workmanship, feeling and association, and 

a) that are associated with events that have made a significant contribution to the 
broad patterns of our history; or 

b) that are associated with the lives of persons significant in our past; or 

c) that embody the distinctive characteristics of a type, period or method of 
construction, or that represent the work of a master, or that possess high artistic 
values, or that represent a significant and distinguishable entity whose components 
may lack individual distinction; or 

d) that have yielded or may be likely to yield, information important in prehistory or 
history. 

Integrity is the ability of a property to convey its significance. The evaluation of integrity is sometimes 
a subjective judgment, but it must always be grounded in an understanding of a property’s physical 
features and how they relate to its significance (National Register Bulletin 15: How to Apply the 
National Register Criteria for Evaluation). 

To retain historic integrity a property will always possess several and usually most aspects that 
demonstrate integrity and generally would retain most aspects of that integrity. The retention of 
specific aspects of integrity is paramount for a property to convey its significance. Determining which 
of these aspects are most important to a particular property requires knowing why, where, and when 
the property is significant (National Register Bulletin 15: How to Apply the National Register Criteria). 

STATE 
The California Environmental Quality Act (CEQA), the California Register of Historical Resources 
(California Register), and Public Resources Code (PRC) 5024, are the primary State laws governing 
and affecting preservation of cultural resources of State, regional, and local significance.  

California Environmental Quality Act 
The State CEQA Guidelines recognize that a historical resource includes: (1) a resource in the 
California Register; (2) a resource included in a local register of historical resources, as defined in 
PRC Section 5020.1(k) or identified as significant in a historical resource survey meeting the 
requirements of PRC section 5024.1(g); and (3) any object, building, structure, site, area, place, 
record, or manuscript which a lead agency determines to be historically significant or significant in 
the architectural, engineering, scientific, economic, agricultural, educational, social, political, military, 
or cultural annals of California by the lead agency, provided the lead agency’s determination is 
supported by substantial evidence in light of the whole record. 

If a lead agency determines that an archaeological site is a historical resource, the provisions of PRC 
Section 21084.1 and CCR Section 15064.5 apply. If an archaeological site does not meet the criteria for 
an historical resource contained in the State CEQA Guidelines, then the site may be treated in 
accordance with the provisions of PRC Section 21083, as a unique archaeological resource. As defined in 
Section 21083.2 a “unique” archaeological resource is an archaeological artifact, object, or site, about 
which it can be clearly demonstrated that without merely adding to the current body of knowledge, there 
is a high probability that it meets any of the following criteria: 

 contains information needed to answer important scientific research questions and there is a 
demonstrable public interest in that information; 
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 has a special and particular quality such as being the oldest of its type or the best available 
example of its type; or 

 is directly associated with a scientifically recognized important prehistoric or historic event or 
person. 

The State CEQA Guidelines note that if an archaeological resource is neither a unique archaeological 
nor a historical resource, the effects of the project on those resources shall not be considered a 
significant effect on the environment (CCR Section 15064.5(c)(4)). 

California Register of Historical Resources 
The California Register is “an authoritative listing and guide to be used by State and local agencies, 
private groups, and citizens in identifying the existing historical resources of the State and to indicate 
which resources deserve to be protected, to the extent prudent and feasible, from substantial 
adverse change” (PRC Section 5024.1[a]). The criteria for eligibility for the California Register are 
based upon National Register of Historic Places criteria (PRC Section 5024.1[b]). Certain resources 
are determined by the statute to be automatically included in the California Register, including 
California properties formally determined eligible for, or listed in, the National Register. 

To be eligible for the California Register, a prehistoric or historic-period property must be significant 
at the local, State, and/or federal level under one or more of the following four criteria: 

1. Is associated with events that have made a significant contribution to the broad patterns of 
California’s history and cultural heritage; 

2. Is associated with the lives of persons important in our past; 

3. Embodies the distinctive characteristics of a type, period, region, or method of construction, or 
represents the work of an important creative individual, or possesses high artistic values; or 

4. Has yielded, or may be likely to yield, information important in prehistory or history. 

A resource eligible for the California Register must meet one of the criteria of significance described 
above, and retain enough of its historic character or appearance (integrity) to be recognizable as a 
historical resource and to convey the reason for its significance.  

Additionally, the California Register consists of resources that are listed automatically and those that 
must be nominated through an application and public hearing process. The California Register 
automatically includes the following: 

 California properties listed on the National Register and those formally determined to be eligible 
for the National Register, 

 California Registered Historical Landmarks from No. 770 onward, and 

 those California Points of Historical Interest that have been evaluated by the Office of Historic 
Preservation and have been recommended to the State Historical Commission for inclusion on 
the California Register. 

Other resources that may be nominated to the California Register include: 

 historic resources with a significance rating of Category 3 through 5 (those properties identified 
as eligible for listing in the National Register, the California Register, and/or a local jurisdiction 
register); 
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 individual historic resources; 

 historic resources contributing to historic districts; and 

 historic resources designated or listed as local landmarks, or designated under any local 
ordinance, such as an historic preservation overlay zone. 

Paleontological Resources: California Public Resources Code 
The PRC protects paleontological resources through Section 5097.5 which prohibits “knowing and 
willful” excavation, removal, destruction, injury, and defacement of any paleontological feature on 
public lands (lands under state, county, city, district, or public authority jurisdiction, or the jurisdiction 
of a public corporation), except where the agency with jurisdiction has granted permission.  

LOCAL 
The project site lies within the jurisdictional boundaries of Sacramento County; therefore, the 
County’s policies with respect to agricultural resources would be germane. 

Sacramento County General Plan 
The Conservation Element of the Sacramento County General Plan includes the following policies 
related to archaeological and paleoresource site protection during development; historic structures 
preservation; destruction of cultural resources; cultural resource surveys, artifact study and storage; 
and public awareness of cultural resources that may be applicable to the project: 

Archeological Site Protection during Development 
 Policy CO-155. Native American burial sites encountered during preapproved survey or during 

construction shall, whenever possible, remain in situ. Excavation and reburial shall occur when in 
situ preservation is not possible or when the archeological significance of the site merits 
excavation and recording procedure. Onsite reinterment shall have priority. The project developer 
shall provide the burden of proof that offsite reinterment is the only feasible alternative. 
Reinterment shall be the responsibility of local tribal representatives.  

 Policy CO-156. The cost of all excavation conducted prior to completion of the project shall be 
the responsibility of the project developer. 

 Policy CO-157. Monitor projects during construction to ensure crews follow proper reporting, 
safeguards, and procedures.  

 Policy CO-158. As a condition of approval of discretionary permits, a procedure shall be included 
to cover the potential discovery of archaeological resources during development or construction. 

 Policy CO-159. Request a Native American Statement as part of the environmental review 
process on development projects with identified cultural resources. 

 Policy CO-161. As a condition of approval for discretionary projects, require appropriate 
mitigation to reduce potential impacts where development could adversely affect paleontological 
resources. 

 Policy CO-162. Projects located within areas known to be sensitive for paleontological resources, 
should be monitored to ensure proper treatment of resources and to ensure crews follow proper 
reporting, safeguards and procedures. 

 Policy CO-163. Require that a certified geologist or paleoresources consultant determine 
appropriate protection measures when resources are discovered during the course of 
development and land altering activities. 
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Historic Structure Preservation 
 Policy CO-164. Structures having historical and architectural importance shall be preserved and 

protected. 

 Policy CO-165. Refer projects involving structures or within districts having historical or 
architectural importance to the Cultural Resources Committee to recommend appropriate means 
of protection and mitigation. 

 Policy CO-166. Development surrounding areas of historic significance shall have compatible 
design in order to protect and enhance the historic quality of the areas. 

Destruction of Cultural Resource Sites 
 Policy CO-169. Restrict the circulation of cultural resource location information to prevent 

potential site vandalism. This information is exempt from the “Freedom of Information Act.” 

 Policy CO-170. Cooperate with other agencies to enforce laws and aggressively prosecute illegal 
collection of artifacts.  

 Policy CO-171. Design and implement interpretive programs about known archeological or 
historical sites on public lands or in public facilities. Interpretation near or upon known sites 
should be undertaken only when adequate security is available to protect the site and its 
resources 

Public Awareness of Cultural Resources 
 Policy CO-172. Provide historic and cultural interpretive displays, trails, programs, living history 

presentations, and public access to the preserved artifacts recovered from excavations. 

 Policy CO-173. Interpretive elements involving Native American cultural resources shall be 
located at village sites (provided any unexcavated resources are properly protected) 
representative of different physical environments found in the County. 

 Policy CO-174. Promote and support the California Indian Heritage Center. 

 Policy CO-175. The County shall support efforts to develop Cultural Resources Tourism program 
within the County as a tool to preserve important cultural resources and in order to encourage 
economic development of resources within the County. 

OTHER 
The Conformable Impact Mitigation Guidelines Committee of the Society of Vertebrate Paleontology 
(SVP) published Standard Guidelines in response to a recognized need to establish procedures for 
the investigation, collection, preservation, and cataloguing of fossil-bearing sites (SVP 1995). The 
Standard Guidelines are widely accepted among paleontologists, followed by most investigators, and 
identify the two key phases of paleontological resource protection: (1) assessment and (2) 
implementation. Assessment involves identifying the potential for a project site or area to contain 
significant nonrenewable paleontological resources that could be damaged or destroyed by project 
excavation or construction. Implementation involves formulating and applying measures to reduce 
such adverse effects. The SVP defines the level of potential as one of three sensitivity categories for 
sedimentary rocks: High, Moderate, and Low, as listed below. Two additional categories, Marginal 
and Zero, define non-sedimentary rocks. 

 High Sensitivity – Assigned to geologic formations known to contain paleontological localities 
with rare, well-preserved, and/or critical fossil materials for stratigraphic or paleoenvironmental 
interpretation, and fossils providing important information about the paleobiology and 
evolutionary history (phylogeny) of animal and plant groups. Generally speaking, highly sensitive 
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formations are known to produce vertebrate fossil remains or are considered to have the 
potential to produce such remains. 

 Moderate Sensitivity – Assigned to geologic formations known to contain paleontological 
localities with moderately preserved, common elsewhere, or stratigraphically long-ranging fossil 
material. The moderate sensitivity category also is applied to geologic formations that are judged 
to have a strong, but unproven potential for producing important fossil remains (e.g., Pre-
Holocene sedimentary rock units representing low to moderate energy, of marine to non-marine 
depositional settings). 

 Low Sensitivity – Assigned to geologic formations that, based on their relative youthful age 
and/or high-energy depositional history, are judged unlikely to produce important fossil remains. 
Typically, low sensitivity formations may produce invertebrate fossil remains in low abundance. 

 Marginal Sensitivity – Assigned to geologic formations that are composed of either pyroclastic 
volcanic rocks or metasedimentary rocks, but which nevertheless have a limited probability for 
producing fossil remains from certain sedimentary lithologies at localized outcrops. 

 Zero Sensitivity – Assigned to geologic formations that are entirely plutonic (volcanic rocks 
formed beneath the earth’s surface) in origin and therefore have no potential for producing fossil 
remains. 

In the context of CEQA, fossils of land-dwelling vertebrates and their environment are considered 
important (i.e., significant) paleontological resources. Such fossils typically are found in river, lake, 
and bog deposits, although they may occur in nearly any type of sedimentary sequence. 

4.5.2 Existing Environmental Setting 

PALEONTOLOGICAL SETTING 
Paleontological resources are the fossilized remains or impressions of plants and animals, including 
vertebrates (animals with backbones; mammals, birds, fish), invertebrates (animals without 
backbones; starfish, clams, coral, etc.), and microscopic plants and animals (microfossils). They are 
valuable, nonrenewable, scientific resources used to document the existence of extinct life forms 
and to reconstruct the environments in which they lived.  

The project site is located in the Sacramento Valley. The depositional history of the Sacramento 
Valley during the late Quaternary period (1.6 million years ago to the present) included several cycles 
related to fluctuations in regional and global climate that caused alternating periods of deposition 
followed by periods of subsidence and erosion.  

A review of a geologic map prepared by Wagner et al. (1981) indicates that the project site is located 
within the Pleistocene-age Riverbank Formation. Sediments in the Riverbank Formation consist of 
weathered reddish gravel, sand, and silt that form alluvial terraces and fans. The Riverbank 
Formation is Pleistocene in age; estimates place it between 130,000 and 450,000 years before 
present. The Riverbank forms alluvial fans and terraces of major rivers such as the Sacramento and 
the American (EDAW 2008). No known paleontological resources have been identified within the 
project site. 

PREHISTORIC SETTING 
The Central Valley prehistoric record is divided into three periods. The following text follows 
Rosenthal et al. (2007) in the description of these periods: Paleo-Indian (11,550 to 8550 calibrated 
[cal] B.C.), Archaic (8550 cal B.C. to cal A.D. 1100), and Emergent (cal A.D. 1100 to Historic). The 
Archaic period is subdivided into three sub-periods: Lower Archaic (8550 to 5550 cal B.C.), Middle 
Archaic (5550 to 550 cal B.C.), and Upper Archaic (550 cal B.C. to cal A.D. 1100).  
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Paleo-Indian Period (11,550 cal B.C.-8550 cal B.C.) 
Pleistocene-age landforms are common in the Sacramento Valley, particularly east of the 
Sacramento River. Riverbank and Modesto formations near the Central Valley floor have been cross-
cut by modern river channels exposing the most evidence of human occupation dated to this period. 
Late Pleistocene-to-early Holocene fluted points and eccentric crescents are the most recognizable 
signatures of this early occupation.  

Lower Archaic Period (8,550-5550 cal B.C.) 
Climate change during this period led to the rapid expanse of oak woodland and grassland prairies 
across the Central Valley. After 8550 cal B.P. a significant period of soil deposition ensued in the 
Central Valley, capping older Pleistocene formation. This was followed around 7000 BP by a second 
period of substantial soil deposition in the Central Valley.  

It was during this period that the first evidence of milling stone technology appears, indicating an 
increased reliance on processing plants for food.  

Middle Archaic Period (5550-500 cal B.C.) 
After about 5550 cal A.D. California was marked by a change in climate with warmer and drier 
conditions throughout the region. Oak woodland expanded upslope in the Coast Ranges and conifer 
forests moved into the alpine zone in the Sierra Nevada. The Central Valley was changing as rising 
sea levels led to the formation of the Sacramento-San Joaquin Delta and associated marshlands. A 
long period of stabilization of landforms followed an initial period of upland erosion and lowland 
deposition. Scant evidence of human occupation from this period has been found in the Sacramento 
Valley or the adjacent Coast Ranges. Most evidence comes from the Sierra foothills in Calaveras and 
Tuolumne Counties.  

Around 7000 BP mortars and pestles appear in assemblages, particularly along marsh-side, riparian, 
and estuarine environments. Their earliest use was in the lowland valleys of the Diablo Range and 
Sierra Nevada foothills. They are documented in the Delta by 5000 BP, and in the Coast Ranges 
around 2500 BP.  

Upper Archaic Period (550 cal B.C.-500 cal A.D.) 
Evidence for Upper Archaic human occupation in the Central Valley is much more extensive than for 
earlier periods. The development of the Holocene landscape buried older deposits, resulting in the 
identification of more sites from this period than from older periods of development. This has 
skewed the archaeological record, resulting in an apparent increase in population. Alluvial deposition 
was partially interrupted by two consecutive droughts known as the Medieval Climatic anomaly. 
These occurred between 1300 to 1000 BP and again about 650 BP.  

Emergent Period (1100 cal A.D.-Historic Period) 
A major shift in material culture occurred approximately 1100 cal A.D., marking the beginning of the 
Emergent or Late Prehistoric Period. Particularly notable was the introduction of the bow and arrow 
ca. 1100 cal A.D. The adoption of the bow occurred at slightly different times in various parts of the 
Sacramento Valley, but by 740 cal BP it was in use in the Delta region.  

ETHNOLOGY 
The Miwok were one of the largest Native American nations in California (Powers 1877), comprising 
three geographical groups extending from the Pacific Ocean to the Sierra Nevada: the Coast Miwok, 
Lake Miwok, and Interior Miwok. Within the interior valley, there were four regional and linguistic sub-
divisions of the Interior Miwok, known to ethnographers as Valley or Plains Miwok, Northern Sierra 
Miwok, Central Sierra Miwok, and Southern Sierra Miwok. The Valley Miwok occupied the lower 
reaches of the Mokelumne, Cosumnes, and Sacramento rivers, including the area of south 
Sacramento County surrounding the project site. The Eastern/Plains Miwok represent one of the two 
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main divisions of the Miwok subgroup of the Utian language family. Several large villages are known 
in the region. On the east bank of Sacramento River below Sacramento was the village of Hulpu-mni. 
Sites mapped on the Cosumnes River include Chuyumkatat, Lulimal, Mayeman, Mokos-umni, 
Sukididi, Supu, Tukui, and Yomit. Near the Sacramento River, mapped villages include Umucha, and 
Yumhui; and on the Mokelumne River there was Lel-amni, Mokel (-umni), and Sakayak-umni.  

The Valley Miwok who inhabited the fertile plains and delta between Sacramento and Stockton were 
later replaced by Euro-Americans who desired the rich agricultural region. As the Europeans 
encroached upon their lands, surviving Miwok people tended to migrate to the foothills and 
mountains. Many Miwok now live on the Wilton, Shingle Springs, Jackson, Buena Vista, Sheep 
Ranch, Tuolumne, and Chicken Ranch Rancherias. 

HISTORICAL SETTING 

Exploration and Early Settlement of the Sacramento Area 
While the Spanish had made forays into the Central Valley since the mid eighteenth century, the 
earliest non-indigenous presence in the region occurred in 1808 when Capitan Gabriel Moraga led 
an expedition from Mission San Jose to the northern Sacramento Valley. By the late 1820s, English, 
American, and French fur trappers, attracted by the Central Valley’s abundance of animal life, had 
established operations throughout the region. The Sacramento Valley was still predominantly 
occupied by Native Americans with only the occasional Spanish expedition into the interior to search 
for mission sites or escaped neophytes (Natives that had entered the mission system). The earliest 
Euro-American settlement of the area occurred in the 1840s with the establishment of land grants 
by the Mexican government. In 1839, John Sutter, born in Germany to Swiss parents, became a 
Mexican citizen and obtained Governor Juan B. Alvarado’s permission to establish a settlement in 
the California interior. Sutter left Yerba Buena in August of 1839, traveling up the Sacramento River 
in search of a site for his estate. Sutter arrived at the confluence of the American and Sacramento 
rivers, established a settlement, and in 1841 received the first land grant in the region for his New 
Helvetia Rancho. The New Helvetia Ranch encompassed 97 square miles and included lands on the 
east bank of the Feather and Sacramento Rivers. Sutter established Sutter’s Fort, and developed 
fisheries, a flourmill, and a lumber mill (Hoover et al. 2002, McGowan 1961).  

The Sacramento Valley remained relatively isolated and sparsely populated until the advent of the 
Gold Rush period. Given Sacramento’s proximity to mining areas, and its accessibility to maritime 
traffic, the area quickly became a trading and economic center. Commerce along the Sacramento 
River encouraged continued population growth, with many of the miners and farmers settling along 
the natural levees of the Sacramento River. Settlers recognized that the active flood plain deposited 
fertile soils in the lands nearest to the river, which supported bountiful crops and provided easy 
access to transportation corridors along the river itself. Ranchers and farmers found economic 
success in providing food and supplies for the miners, although frequent flooding troubled settlers’ 
agricultural efforts and additional settlement (Hoover et al. 2002, McGowan 1961). 

Homesteading, Farming, Ranching, and Dairies 
Aside from the general connotation of the term, “homesteading” was a process in which the Federal 
Government dispensed with government-held. This process served to encourage settlement on 
unoccupied land, and to generate revenue for the government. For most of U.S. history, the General 
Land Office oversaw this process. 

One of the earliest historical references to the project site is a General Land Office map compiled 
from an 1855 survey of the area. While much of the area was marked as a “Tulere Swamp,” 
cultivated fields and a scattering of houses were mapped along the margins of the swamp. Among 
these was “Ross & Syms” house. General Land Office Records indicate that on February 9, 1861 
David S. Ross and George W. Stafford patented 160 acres in the south ½ of the northwest ¼ and 
north ½ of the southwest ¼ of section 20 Township 7 North Range 5 East. The title to the land was 
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issued using the Scrip/Warrant Acts of 1855 (U.S. Bureau of Land Management [BLM] 2012). Scrip 
was given in payment for military service by the U.S. government. While this may indicate that either 
Ross or Stafford were in the military, the scrip was transferable and may have been sold to the pair. 
Interestingly, the patent shows the office at which it was filed as Stockton Kansas. To confuse 
matters, what seems to be a conflicting patent was filed on the same land on the same date. This 
patent was under the names of David S. Rope and George W. Stafford. This appears to be a clerical 
error, with Ross’s name misspelled as “Rope” on the duplicate record. Ross appears to have 
occupied the land as early as 1855, during which time the land was under cultivation, probably 
growing wheat. 

On the same day (February 9, 1861) that Ross and Stafford filed their patent, Terrella Jackson and 
John U. Orth patented 120 acres in the south ½ of the southeast ¼ and northeast ¼ of the 
southeast ¼ of Section 19 Township 7 North Range 5 East. They too used scrip to pay for the land 
(BLM 2012). On August 1, 1861 Charles Ross patented 40 acres in the southeast ¼ of the 
northeast ¼ Section 19 Township 7 North Range 5 East (BLM 2012). Jacob Miller was another 
prominent local land holder. On February 9, 1860 Jacob Miller and John Sutton patented 160 acres 
in the northeast ¼ of Section 30 (BLM 2012). 

During the earliest years of American rule California’s economy remained much as it had under 
Mexico, focused almost wholly on raising open range cattle. With the massive influx of new residents 
during the Gold Rush, California soon found itself with a fast-growing population and seemingly 
limitless unclaimed land for the taking. It was not long before some of these new arrivals recognized 
that the soil and climate in California was ideal for growing crops, specifically grain. 

As Sacramento County matured, its economy diversified. Dairies became increasingly important in 
the county. Many, if not all, of the early settlers in the project area were at least partly engaged in 
dairy farming. The first commercial diary was established in California in 1857, and their fresh 
cheese was an instant success. From there California’s dairy industry grew rapidly during the latter-
half of the nineteenth century. While the coastal regions were the most prominent in the State, 
irrigation of the Central Valley led to the development of an extensive dairy industry there as well. 
The State Dairy Bureau was established in 1891 to protect producers against fraudulent marketing 
by lesser products. This three-man commission oversaw the grading and labeling of cheeses. By the 
turn of the century they were conducting regular inspections of dairy farms to ensure the safety and 
quality of dairy products (California Milk Advisory Board [CMAB] 2013). 

By the beginning of the twentieth century the dairy industry had become fairly regimented and 
scientific in its approach to maintaining livestock, production methods, and handling and distribution 
of dairy products (CMAB 2013). The industry was also overseen by a host of producers’ organizations 
and state and federal regulatory agencies. One key component of this regulation was the 
differentiation of grades of milk based on its method of production and handling. Grade A milk was 
designated as that which is considered safe for human consumption in its liquid form. Dairies that 
produce Grade A milk were inspected every six months, and had separate facilities for milking and 
storage/processing of milk. Grade B milk was generally processed into cheeses and other processed 
dairy products. Grade B dairies were inspected every two years, with less stringent handling 
requirements. This generally led to the dairy farmers building stables for housing cattle and milking 
sheds for milking cows.  

RECORD SEARCH AND ONSITE SURVEY 
Efforts to identify cultural resources within the project site consisted of a record search at the North 
Central Information Center (NCIC), archival research, and the conducting an intensive pedestrian 
survey of the project site. 
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ARCHIVAL RESEARCH 
ESA conducted a records search at the NCIC. The records search revealed 21 previous cultural 
resources surveys in or within ¼ mile of the project site (Table 4.5-1). All or portions of 20 of these 
previous projects fall within the current project site. A recent cultural resources inventory and 
evaluation (Ford et al. 2012) partially overlaps the project site. This report is in draft and has not yet 
been filed with the NCIC, but a draft was provided to the author.  

Sixteen sites have been previously recorded within the project site or within a ¼ mile (i.e., the Area of 
Potential Effect [APE]). Most of these resources are historic farms and related landscape features or 
sparse prehistoric sites. Three of these sites fall within the project area. These include one 
prehistoric site and two historic farms or farm related sites (Table 4.5-1). Table 4.5-2 details the 
variety of cultural resources recorded. 

Table 4.5-1 Cultural Resources Inventories within ¼ Mile of the Project Site 

Survey Number Date of Survey Report Generated By Within Project Area (Y/N)? 
88 1974 Johnson, Jerry Y 

119 1977 Peak, Ann S. Y 
184 1978 Shafer, Perry L. Y 

1087 1998 Jones & Stokes Y 
1895 1992 Ebasco Environmental Y 
3531 1994 Maniery, Mary, et al. Y 
3533 1996 Peak & Associates Y 
3543 1985 Maniery, Mary L. Y 
3805 1978 True, D.L. Y 
3808 2002 Jones & Stokes Y 
3809 1995 Maniery, Mary and Cindy Baker Y 
3846 1998 Cultural Resources Unlimited Y 
3850 1982 Decater, Ernest H.L. Y 
6154 1995 Hatoff, Brian, et al. Y 
6155 1995 Hatoff, Brian, et al. Y 
6540 2002 Sharpe, James and James Bard Y 
8060 2006 SWCA Y 
9201 2007 Carpenter, Tim Y 
9518 2008 Apple, Rebecca et al. N 

10485 2010 Whitaker, Adrian, et al. Y 
10567 2010 Maniery, Mary Y 

Source: Data compiled by HDR Engineering in 2012 

 

One final resource of note was discovered during archival research. Maniery et al. (1994) noted the 
presence of a “Filipino labor camp” within the confines of the treatment plant. While they noted its 
presence they did not record any remains of the camp. 
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Table 4.5-2 Cultural Resources Previously Recorded in or Within ¼ Mile of the Project Area 

Trinomial Primary # Date Recorded Description Within Project 
Area 

CA-SAC-93 P-34-110 1934, 1974, 1977, 
1978, 1982, 1994 

Village site on a natural knoll containing baked 
clay balls, projectile point, clamshell disc beads, 
lithics, shell, fire-fractured rock, and charcoal 

No 

CA-SAC-202 P-34-229 1954-55, 1974, 1978 Baked clay objects and clamshell beads Yes 
CA-SAC-327 P-34-753 1994 Baked clay balls, ground stone, lithics, shell No 
CA-SAC-464H P-34-491 Multiple Union Pacific Railroad grade Yes 
CA-SAC-579 P-34-754 1994 Baked clay nodules No 
CA-SAC-581H P-34-756 1980 Cement foundations, eucalyptus trees, artifacts No 
CA-SAC-582H P-34-757 1985 Barbed wire fence with hand-hewn wooden 

posts and square nails 
No 

CA-SAC-586H P-34-764H 1994 Backer Ranch Yes 
CA-SAC-587H P-34-765 1994, 2010 Nicolas-Parker Dairy No 
CA-SAC-588H P-34-766 1994 Nicolas Ranch Annex No 
CA-SAC-754 P-34-354 1974 Baked clay balls, stemmed obsidian point, point 

tip, pestle? 
No 

CA-SAC-1155H P-34-4499 2012 Well and historic vegetation Yes 
Isolate P-34-1304 1993 Insulator No 
Isolate P-34-1967 2006 Riveted metal object No 
Isolate P-34-1969 N.D. Concrete water conveyance box No 
Isolate P-34-4498 2012 Misc. Metal No 
Source: Data compiled by HDR Engineering in 2012 

 

NATIVE AMERICAN CONSULTATION 
ESA staff contacted the Native American Heritage Commission (NAHC) on February 20, 2013 to 
request a database search for sacred lands or other cultural properties of significance within or 
adjacent to the project area. ESA received a response from the NAHC in September 2013, noting 
that the sacred lands survey did not identify the presence of cultural resources in the project area. 
The NAHC provided a list of Native American contacts that might have further knowledge of the 
project area with respect to cultural resources. Each person or organization identified by the NAHC 
was contacted by letter. ESA received a response from the Wilton Rancheria on October 10, 2013, 
noting that the project is within their indigenous territory, and requesting copies of records searches 
and surveys within the project area. 

PALEONTOLOGICAL METHODS 
Geologic maps and reports covering the geology of the project site and surrounding study area were 
reviewed to determine the exposed rock units and to delineate their respective distributions in the 
project study area. Remains of land mammals have been found at a number of localities in alluvial 
deposits referable to the Riverbank Formation. Review of paleontological records at the University 
of California Museum of Paleontology Database (2013) indicated 126 known fossils identified within 
Sacramento County, the majority discovered of which were discovered within the Riverbank 
Formation. The fossils included horses, camels, mammoths, sloths, coyotes, wolves, bison, squirrels, 
gophers, moles, voles, rats, mice, and bony fish.  
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FIELD METHODS 
ESA archaeological staff conducted a pedestrian survey of the project site, using 20-meter intervals. 
The initial survey was conducted in November 2012, with supplemental surveys conducted in 
February and August 2013 to account for changes in the APE. Ground visibility varied at the project 
area from open, recently plowed fields with good visibility to areas covered with dense grasses and 
shrubs reducing ground visibility to near zero. Certain areas were covered with introduced soil, 
concrete or plastic lining, making it impossible to inspect the ground surface. Site locations were 
recorded with a GPS, and photographs taken with a digital camera. Sites were documented on DPR 
523 forms. At CA-SAC-1155H a metal detector survey was also conducted to determine the extent of 
the site, and the presence/absence of buried deposits. 

RESULTS  
Three cultural resources have been identified within the project area. These include CA-SAC-202, CA-
SAC-586H (Backer Ranch), and CA-SAC-1155H (Dubacker Ranch). Table 4.5-3 summarizes the sites; 
descriptions of these resources are excerpted from the cultural resources technical report completed 
for this project. 

Table 4.5-3 Summary of Cultural Resources in the Project Area 
Site Number (Primary Number) Description Eligibility  

CA-SAC-202 (P-34-0229) Prehistoric site-Not refound Unevaluated 
CA-SAC-586H (P-34-0764) Backer Ranch Unevaluated 

CA-SAC-1155H (P-34-4499) Dubacker Cabin and Well Unevaluated 
Source: Data compiled by HDR Engineering in 2012 

 

CA-SAC-202 
C.G. Curtice recorded this site in 1954-55 as “Very scant, baked clay probably Late Horizon…Baked 
clay objects, clamshell beads.” No site dimensions were given. During the course of this analysis, the 
land on which the site was initially recorded was intensively surveyed, but no evidence of the site 
was identified. The site appears to have been destroyed by years of plowing and agricultural 
maintenance.  

CA-SAC-586H (Backer Ranch) 
This is the location of the Backer Ranch, a property which dates as far back as 1890. By the 1940s, 
the Backer family had developed a successful dairy, but in the following decades the property was 
sold and the majority of the buildings abandoned or dismantled. Remaining features include the 
barn, a pump house, and a grove of eucalyptus trees. Standing features are dilapidated. 

CA-SAC-1155H (Dubacker Cabin) 
This resource was originally noted as the location of John (Johnny) Dubacker’s cabin. Dubacker was 
a hired hand who worked on the Backers’ farm during the 1920s. The site was recorded in 2012 as 
“…one utility pole, a pump, and two irrigation cisterns…” with iron pipe and other debris and a stand 
of eucalyptus trees.  
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4.5.3 Environmental Impacts and Recommended Mitigation Measures 

SIGNIFICANCE CRITERIA 
Based on Appendix G of the State CEQA Guidelines, the project could have a significant adverse 
effect related to cultural resources if it would: 

 cause a substantial adverse change in the significance of a historical resource as defined in 
Section 15064.5;  

 cause a substantial adverse change in the significance of an archaeological resource pursuant to 
Section 15064.5;  

 directly or indirectly destroy a unique paleontological resource or site or unique geologic feature; 
or  

 disturb any human remains, including those interred outside of formal cemeteries. 

CEQA provides that a project may cause a significant environmental effect where the project could 
result in a substantial adverse change in the significance of a historical resource (Public Resources 
Code, Section 21084.1). CEQA Guidelines Section 15064.5 defines a “substantial adverse change” 
in the significance of a historical resource to mean physical demolition, destruction, relocation, or 
alteration of the resource or its immediate surroundings such that the significance of a historical 
resource would be “materially impaired” (CEQA Guidelines Section 15064.5[b][1]). 

CEQA Guidelines Section 15064.5(b)(2), defines “materially impaired” for purposes of the definition 
of “substantial adverse change” as follows: 

The significance of a historical resource is materially impaired when a project: 

 demolishes or materially alters in an adverse manner those physical characteristics of an 
historical resource that convey its historical significance and that justify its inclusion in, or 
eligibility for, inclusion in the California Register; or 

 demolishes or materially alters in an adverse manner those physical characteristics that account 
for its inclusion in a local register of historical resources pursuant to Section 5020.1(k) of the 
PRC or its identification in an historical resources survey meeting the requirements of Section 
5024.1(g) of the PRC, unless the public agency reviewing the effects of the project establishes by 
a preponderance of evidence that the resource is not historically or culturally significant; or 

 demolishes or materially alters in an adverse manner those physical characteristics of a 
historical resource that convey its historical significance and that justify its eligibility for inclusion 
in the California Register as determined by a lead agency for purposes of CEQA. 

Historic resources are usually 50 years old or older and must meet at least one of the criteria for 
listing in the California Register (such as association with historical events, important people, or 
architectural significance), in addition to maintaining a sufficient level of physical integrity (CCR 
Section 15064.5[a][3]). 

METHODS AND ASSUMPTIONS 
Methodology to identify cultural resources in the project area included a cultural resources record 
search, consultation with the Native American Heritage Commission, and a field survey. The field 
survey included areas within the District boundaries where construction activities would occur, the 
optional effluent conduit alignment, and facilities within Area 9. The results of these actions are 
described above. 
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ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 
Archival review and field survey determined that no eligible historic resources are present within the 
project area. Remaining structures associated with the Backer Ranch are dilapidated and do not 
retain historic integrity and very few structures associated with the Dubacker site remain. As a result, 
these sites are recommended as ineligible for listing in the national register as historic structures. 
Therefore no impact would occur and this issue is not evaluated further in the EIR. 

IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.5-1: Damage or destruction of cultural resources.  
While the two historic period sites within the project site are ineligible for listing in the national 
register as historic structures, it is possible that subsurface archaeological resources dating to the 
early twentieth century are located within these sites. Considering the age of the sites, there is a 
relatively high potential for buried deposits including privies and trash pits. As currently defined, the 
project would not result in direct construction impacts to the historic period sites; although impacts 
resulting from construction equipment or activities are possible. The extent of this potential impact is 
unknown. In addition, there is the possibility that accidental discovery of archaeological and 
paleontological resources could occur during subsurface construction. This would be a potentially 
significant impact.  

Two historic period resources were identified during the course of analysis for the project: CA-SAC-
586H and CA-SAC-1155H. While these sites are ineligible for listing in the national register as 
historic structures, it is possible that subsurface archaeological resources dating to the early 
twentieth century are located within these sites. Considering the age of the sites, there is a relatively 
high potential for buried deposits including privies and trash pits. Such deposits, when linked with 
clear association to particular households, have potential for answering research questions 
pertaining to ethnicity, culture change, foodways, consumer patterns, health issues, trade networks, 
and the like. Neither of these sites has been evaluated for significance as archaeological resources.  

As currently defined, the project would not result in direct construction impacts to these sites; 
although impacts caused by ground disturbance as a result of construction equipment is possible. 
The extent of this potential impact is unknown. 

As discussed above, the Riverbank Formation is present at the project site. The Riverbank formation 
is known to contain vertebrate fossils. The SVP Standard Guidelines indicate that the Riverbank 
Formation would be considered to have a high sensitivity for paleontological resources. No known 
paleontological resources have been identified within the project area. However, as paleontological 
resources have been identified within the paleontologically sensitive Riverbank Formation, there is 
the potential for the accidental discovery of paleontological remains during earth moving activities 
within the project area. The destruction or disturbance of these resources would result in a 
significant effect. 

In addition, there is the possibility that accidental discovery of archaeological resources could occur 
during subsurface construction. As the nature of the project would involve ground-disturbing 
activities that could extend into undisturbed soil, it is possible that such actions could unearth, 
expose, or disturb subsurface paleontological, archaeological, historical, or Native American 
resources that were not observable on the surface. The possible destruction of archeological 
resources would be a potentially significant impact.  

Mitigation Measure 4.5-1a: Resource avoidance (all construction areas). 
Prior to the initiation of construction or ground disturbing activities within the vicinity of CA-SAC-586H 
or CA-SAC-1155H, a qualified archaeologist will flag and delineate the boundaries of the sites. The 
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District will install temporary fencing around the site in order to prevent unintended access or 
impacts to the historic-period sites and their features during the construction period. Fencing may be 
removed following the completion of construction.  

In the event that avoidance is not feasible, due to project design, CA-SAC-586H and CA-SAC-1155H will 
be assessed for National or California Register eligibility. To properly assess the archaeological 
potential of the sites, and to make recommendations concerning potential eligibility, creation of a 
research design and implementation of a subsurface testing program is recommended. Testing could 
include a combination of shovel test pits, excavation units, and/or excavation with heavy equipment 
(i.e., backhoe). Environmental impacts associated with these activities have been evaluated 
throughout this DEIR. Testing could be targeted based on careful analysis of historic maps and 
documents as well as an intensive metal detector survey of the site. If the resource is determined to be 
significant, the District will implement Mitigation Measure 4.5-1b.  

Mitigation Measure 4.5-1b: Accidental discovery (all construction areas). 
If paleontological or historic or prehistoric archaeological resources (such as chipped or ground stone, 
large quantities of shell, historic debris, building foundations, or human bone) are inadvertently 
discovered during ground disturbing activities, no further construction will be permitted within 100 feet 
of the find until the District is notified, and a qualified paleontologist or archaeologist can assess the 
significance of the find and prepare an avoidance, evaluation, or recovery plan. Such a plan may 
involve resource avoidance, or could include recovery and archival research.  

Significance after Mitigation 
With implementation of Mitigation Measures 4.5-1a and 4.5-1b, impacts to cultural resources would 
be reduced to a less-than-significant level because known archaeological sites would be protected 
and/or preserved during construction. If previously undiscovered cultural resources are found, these 
resources would be evaluated and additional mitigation would be required that would result in the 
recordation, protection, and/or preservation of these resources.  

Impact 4.5-2: Disturbance of previously undiscovered human remains.  
Construction activities could disturb previously undiscovered human remains. This would be a 
potentially significant impact. 

Archival review, Native American contact, and field survey provided no indication of potential human 
remains located within the project area; however, the possibility of uncovering buried human remains 
cannot be entirely discounted and this impact would be potentially significant.  

Mitigation Measure 4.5-2: Discovery of human remains (all construction areas). 
If human remains are discovered during archaeological survey, any archaeological testing or data 
recovery or any construction activities, work in the immediate vicinity of the discovery will cease except 
to secure and protect the remains. The District will immediately notify the County Coroner, per State 
law. In addition, the District will ensure that any human remains and grave-associated artifacts 
discovered are also managed in accordance with California Statutes, their chapters and sections, 
which include but are not necessarily limited to: Chapter 1492, Statutes of 1982, Section 7050.5 of 
the Health and Safety Code, and Sections 5097.94, 5097.98, and 5097.99 of the Public Resources 
Code. Qualified archaeologists can assess the significance of the find and prepare an avoidance, 
evaluation, or mitigation plan. 
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Significance after Mitigation 
With implementation of Mitigation Measures 4.5-2, impacts to human remains would be reduced to 
a less-than-significant level because in the event of the discovery of human remains, construction 
will cease and authorities will be notified. The District will comply with California Statutes regarding 
treatment of human remains and associated artifacts.  
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4.6 GEOLOGY AND SOILS 
This section describes the federal and state regulations and local policies related to geologic hazards 
and seismic conditions; existing geologic and soil conditions in the region and at the project site; and 
potential geologic hazards and soils impacts associated with project construction and 
implementation. Paleontological resources as they relate to geological features are addressed in 
Section 4.5, “Cultural Resources.” 

4.6.1 Regulatory Background 

FEDERAL 

Earthquake Hazards Reduction Act 
In October 1977, the U.S. Congress passed the Earthquake Hazards Reduction Act to “reduce the 
risks to life and property from future earthquakes in the United States through the establishment 
and maintenance of an effective earthquake hazards and reduction program.” To accomplish this, 
the act established the National Earthquake Hazards Reduction Program (NEHRP).  

NEHRP’s mission includes improved understanding, characterization, and prediction of hazards and 
vulnerabilities; improvement of building codes and land use practices; risk reduction through post-
earthquake investigations and education; development and improvement of design and construction 
techniques; improvement of mitigation capacity; and accelerated application of research results. The 
National Earthquake Hazards Reduction Program Act designates the Federal Emergency 
Management Agency as the lead agency of the program and assigns it several planning, 
coordinating, and reporting responsibilities.  

STATE 

California Building Standards Code 
The State of California provides minimum standard for building design through the California 
Building Standards Code (CBC) (California Code of Regulations [CCR], Title 24). Where no other 
building codes apply, Chapter 29 of the CBC regulates excavation, foundations, and retaining walls. 
The CBC also applies to building design and construction in the state and is based on the Federal 
Uniform Building Code (UBC) used widely throughout the country (generally adopted on a state-by-
state or district-by-district basis). The CBC has been modified for California conditions with 
numerous, more detailed and/or more stringent regulations.  

The state earthquake protection law (California Health and Safety Code Section 19100 et seq.) 
requires that structures be designed to resist stresses produced by lateral forces caused by wind 
and earthquakes. Specific minimum seismic safety and structural design requirements are set forth 
in Chapter 16 of the CBC. The CBC identifies seismic factors that must be considered in structural 
design. 

Chapter 18 of the CBC regulates the excavation of foundations and retaining walls, and Appendix 
Chapter A33 regulates grading activities, including drainage and erosion control, and construction on 
expansive soils. Construction activities are subject to occupational safety standards for excavation, 
shoring, and trenching as specified in California Occupational Safety and Health Administration 
regulations (Title 8 of the CCR and in A33 of the CBC). 

The proposed project would require construction of new facilities, excavation, and drainage and 
erosion control, which must conform to the CBC.  
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California Seismic Hazards Mapping Act 
The California Seismic Hazards Mapping Act of 1990 (California Public Resources Code [PRC] 
Sections 2690–2699.6) was developed to protect the public from the effects of strong ground 
shaking, liquefaction, landslides, or other ground failure, and from other hazards caused by 
earthquakes. The act requires the State Geologist to delineate various seismic hazard zones and 
requires cities, counties, and other local permitting agencies to regulate certain development 
projects within these zones. Before a development permit is granted for a site within a seismic 
hazard zone, a geotechnical investigation of the site has to be conducted and appropriate mitigation 
measures incorporated into the design of the project to reduce hazards associated with seismicity 
and unstable soils. The closest active fault to the project area is located approximately 25 miles to 
the southwest, as shown in Exhibit 4.6-1 and Table 4.6-1. 

LOCAL 
The project site is located in unincorporated Sacramento County; therefore, the County’s policies 
pertaining to geology and soils are germane. 

Sacramento County General Plan 
The Safety Element of the Sacramento County General Plan (Sacramento County 2011) contains the 
following policies related to seismic and geologic hazards that may be applicable to the proposed project: 

 Policy SA-1. The County shall require geotechnical reports and impose the appropriate mitigation 
measures for new development located in seismic and geologically sensitive areas. 

 Policy SA-3. The County shall support efforts by Federal, State, and other local jurisdictions to 
investigate local seismic and geological hazards and support those programs that effectively 
mitigate these hazards. 

4.6.2 Existing Environmental Setting 

REGIONAL GEOLOGY 
The project site lies within the Great Valley Geomorphic Province. The geologic parent material within 
the region was primarily formed from erosion of Sierra Nevada range to the east and, to a lesser 
extent, the Coast Ranges to the west and geologic uplift along the western margin of the North 
American continent. About 245 million years ago, the Great Valley province began forming with 
crustal warping and deposition of marine sediments until approximately 30 million years ago. 
Groundwater contained within the pores of these deeply buried sediments is saline. These sediment 
deposits, known as the Great Valley sequence, accumulated to a depth of almost six miles.  

About 30 million years ago, Great Valley deposition became dominated by fresh water runoff from the 
growing Sierra Nevada and Coast Ranges mountains. This runoff created large alluvial fan complexes 
and vast lakes that filled the valley with thick accumulations river and lacustrine sediments.  

The merging of the massive alluvial fans of the Sierra Nevada and the smaller fans from the Coast 
Ranges and subsequent sea level rise and development of the Sacramento-San Joaquin Delta have 
confined the Sacramento River to a relatively narrow channel where it formed its current flood plain 
and historic natural levees.  

FAULTS AND SEISMIC POTENTIAL 
An “active fault” is defined by the California Geological Survey (CGS) in the Alquist-Priolo Act as one 
that has displayed displacement within the last approximately 11,000 years (Holocene Epoch). A 
“potentially active fault” is defined as a fault that has shown evidence of surface displacement 
within the past 1.6 million years (i.e., Quaternary Period, which includes the Holocene and Pleistocene 
epochs), but with no evidence of activity in the last 11,000 years.  
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Earthquake fault zones (EFZs) are delineated by CGS on Alquist-Priolo Earthquake Fault Zone 
Maps. Locations within a delineated EFZ may be expected to experience a relatively high probability 
of strong ground shaking, surface rupture, and other potential effects of seismic activity. No known 
active faults or Alquist-Priolo earthquake hazard zones (formerly known as special study zones) occur 
in the project area, although several inactive subsurface faults are identified in the Delta (Jennings 
and Bryant 2010). The nearest active (within the last 200 years) faults are the Concord, Green 
Valley, Greenville, Hayward, and Cordelia faults. The closest known fault to the project site is the 
Vaca fault, located approximately 25 miles to the southwest (see Exhibit 4.6-1 and Table 4.6-1).  

Table 4.6-1 Fault Characteristics in the Project Vicinity 
Fault Name Approximate Distance from Project Site (miles) Most Recent Evidence of Activity1 Fault Classification2 

Vaca 25 Quaternary Potentially active 
Dunnigan Hills 30 Holocene Potentially active 

Ione 32 Quaternary Potentially active 
Antioch 33 Quaternary Potentially active 
Rescue 35 Quaternary Potentially active 
Dewitt 35 Quaternary Potentially active 

Cordelia 37 Historic Active 
Spenceville 40 Quaternary Potentially active 
Greenville 41 Historic Active 
Concord 42 Historic Active  

Green Valley 42 Historic Active 
Calaveras 50 Holocene Potentially active 
Hayward 59 Historic Active 

Notes: 
1 Historic = activity within last 200 years; Holocene = activity within the last 11,000 years; Quaternary = shows evidence of displacement sometime during the 

past 1.6 million years. 
2 An “active fault” is defined by the California Geological Survey as one that has displayed displacement within the last 11,000 years. A “potentially-active 

fault” is defined as a fault that has shown evidence of surface displacement within the past 1.6 million years.  
Sources: Jennings and Bryant 2010; Petersen et al. 1996; Caltrans and Unruh 2009; CGS 2010 

 

SEISMIC HAZARDS 
The following describes potential seismic hazards on the project site. 

Surface Rupture 
Surface rupture is the displacement of the ground surface along the trace of a fault as a result of an 
earthquake. Surface rupture is most expected to occur as the result of an earthquake on an active 
fault. No known active faults or Alquist-Priolo earthquake hazard zones exist at the project site. The 
closest fault is located approximately 25 miles to the southwest, as shown in Exhibit 4.6-1.  

Ground Shaking 
The amplitude and frequency content of ground shaking is related to the size of an earthquake, the 
distance from the causative fault, the type of fault (e.g., strike-slip or thrust), and the response of the 
geologic materials at the site. Ground shaking can be described in terms of acceleration, velocity, and 
ground displacement. As a rule, the greater the earthquake magnitude and the closer the fault 
rupture is to a site, the greater the intensity of ground shaking.  
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According to the geotechnical report prepared for the project site (Shannon & Wilson, Inc. 2012), 
ground motions at the site, in the form of peak ground acceleration (PGA), were estimated from 
probabilistic seismic hazard analyses (PSHA) performed by the U.S. Geological Survey (Peterson et al. 
2008). The PSHA is a method for estimating ground motions that takes into account uncertainties 
and randomness in potential earthquake source, size, location, recurrence, and source-to-site 
attenuation. Results of the PSHA for the project site indicate that a design PGA of 0.15g (g = 
acceleration of gravity) has a 10 percent chance of being exceeded in 50 years, and a design PGA of 
0.27g has a 2 percent chance of being exceeded in 50 years. This ground motion is based on stiff 
soil conditions (Shannon & Wilson, Inc. 2012). 

Liquefaction 
Liquefaction is an earthquake-induced phenomenon in which saturated, loose to moderately dense 
(i.e., unconsolidated), granular sediments (e.g., silts, sands, silty sands, and gravels) within 
approximately 50 feet of the ground surface temporarily lose their shear strength and become fluid-
like. Susceptibility to liquefaction depends on the depth and density of the sediments and the 
magnitude of earthquake. Liquefaction-induced phenomena include lateral spreading, vertical 
settlement from densification, ground oscillation, flow failures, loss of bearing strength, subsidence, 
and buoyancy effects.  

The occurrence of shallow groundwater can increase liquefaction potential. During a seismic event, 
soils exhibiting near surface groundwater can exhibit relatively higher liquefaction potential than dry 
soils. According to the California Department of Water Resources (DWR), the project site lies in an area 
where the groundwater has been most recently measured at greater than -18.5 feet below ground 
surface water surface elevation at each of the three groundwater wells in the project vicinity (DWR 
2013). For a discussion of groundwater resources, which were determined to not be significantly 
affected by the project, see Section 4.7, “Hydrology and Water Quality.” 

Geotechnical investigations conducted for the proposed project included the results of borings which 
showed that the potential for liquefaction on the project site is low (Shannon & Wilson, Inc. 2012). 

Seismic Settlement 
Settlement of the ground surface can be accelerated and accentuated by earthquakes. During an 
earthquake, seismic settlement can occur due to the rearrangement of soil particles during strong 
ground shaking. This results in the relatively rapid compaction and settling of surface materials. Soils 
under the project site are not anticipated to experience consolidation or significant settlement due to 
their relative stiff to hard cohesive character (Shannon & Wilson, Inc. 2012). 

PROJECT TOPOGRAPHY AND SOILS 
The project site is relatively flat. Soils underlying the project site are shown in Exhibit 4.6-2 and their 
associated characteristics are summarized in Table 4.6-2 (Natural Resources Conservation Service 
[NRCS] 1993). In general, these soils are characterized by moderately deep, moderately well-
drained, fine-grained materials that may contain a high percentage of organic materials, and have a 
high shrink-swell potential. Generally, project site soils are classified as hydric soils, which formed 
under prolonged saturation and chemically reducing (i.e., anaerobic [free of oxygen]) conditions). 
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Sources: Data provided by ESA in 2013 and adapted by Ascent Environmental in 2013. 

Exhibit 4.6-1 Faults in the Project Vicinity 
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Table 4.6-2 Soils in the Project Study Area 
Soil Association Description 

Clear Lake Clay Very deep, artificially drained soil. The soil formed in poorly drained, fine textured alluvium derived 
from mixed rock sources. Permeability and runoff are slow and available water capacity is high. 
High shrink-swell potential. 

Dierssen Clay Loam Poorly drained soils that are moderately deep over a duripan. They formed in alluvium derived 
from mixed rock sources, dominated with granite. Drainage is somewhat poor, with very slow 
runoff and slow permeability. The hazard of flooding is rare if protected by levees; periods of 
flooding are brief to long and occur in the months of December through April.  

Dierssen Sandy Clay 
Loam 

Moderately deep and artificially drained. Permeability is slow and available water capacity is low. 
Shrink-swell potential is high. Runoff is very slow. Water erosion is a slight hazard or is not a 
hazard at all. High shrink-swell potential. 

Durixeralfs Shallow or moderately deep, well drained, altered soils are low on terraces. Permeability is slow or 
very slow in the Durixeralfs. Available water capacity is very low or low. Runoff is very slow. Water 
erosion is a slight hazard or is not a hazard at all. High shrink-swell potential. 

Egbert Clay Very deep, artificially drained soil. Permeability is slow. Available water capacity is high. Shrink-
swell potential is high. Runoff is very slow. Water erosion is a slight hazard. 

Galt Clay Moderately deep, moderately well drained soil. Permeability is low. Shrink-swell potential is high. 
Runoff is very slow. Slight hazard of water erosion. High shrink-swell potential. 

San Joaquin Silt Loam Moderately deep, moderately well drained soil. Permeability is very slow. Available water capacity 
is low. Runoff is slow, and the hazard of water erosion is slight. High shrink-swell potential. 

Scribner Clay Loam The Scribner series consists of very deep, poorly drained soils that formed in mixed alluvium. 
These soils are on edges of backswamps and have slopes of 0 to 2 percent. Permeability is slow 
and runoff is negligible to low.  

Xerarents-Urban 
Land-San Joaquin 
Complex 

Moderately deep to very deep, well drained, and altered. Permeability is moderate to very slow. 
Available water capacity is moderate or high. The shrink-swell potential is low to high. Runoff is 
very slow or slow. The hazard of water erosion is slight. High shrink-swell potential. 

Source: NRCS 1993 

SOIL CHARACTERISTICS 
Soils can possess characteristics that can result in limitations to their ability to support different 
uses. These limitations include shrink-swell potential, erosion potential, corrosion potential, and 
subsidence. Each of these constraints is described below.  

Shrink-Swell Potential 
Expansion and contraction of expansive (i.e., reactive) soils in response to change in moisture 
content can cause differential and cyclical movements that can cause damage and/or distress to 
shallowly founded structures and equipment. Issues with expansive soils typically occur near the 
ground surface where changes in moisture content typically occur and overburden pressures are the 
least. Oftentimes, grading, site preparations, and backfill operations can eliminate the potential for 
expansion. Soils on the project site are characterized as having a low to high shrink-swell potential 
(Shannon & Wilson, Inc. 2012).  
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Source: Data downloaded from SSURGO in 2013; adapted by Ascent Environmental in 2013 

Exhibit 4.6-2 Soils at the Project Site 
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Erosion 
Erosion is the wearing away of soil and rock by processes such as mechanical or chemical 
weathering, mass wasting, and the action of waves, wind and underground water. Excessive soil 
erosion can eventually lead to damage of building foundations and roadways. Typically, the soil 
erosion potential is reduced once the soil is graded and covered with concrete, structures, asphalt, 
or slope protection. Erosion control would be necessary at the project site if construction extends 
beyond October 1 (Shannon & Wilson, Inc. 2012).  

Corrosion  
Corrosion potential refers to soil-induced electrochemical or chemical actions that could corrode or 
deteriorate concrete, reinforcing steel in concrete structures, and bare-metal structures exposed to 
these soils. The potential corrosion rate for concrete is based mainly on sulfate and sodium 
contents, texture, moisture content, and soil acidity, while the corrosion rate for uncoated steel is 
related to soil moisture, particle-size distribution, acidity, and the electrical conductivity of the soil. 
Concrete or steel that intersects soil boundaries or layers is more susceptible to corrosion than the 
same components that are entirely within one kind of soil or soil layer (NRCS 1993). Soils on the project 
site are not characterized as having corrosion potential (Shannon & Wilson, Inc. 2012). 

Subsidence 
Subsidence is the gradual lowering of the land surface due to compaction of underlying materials. 
Subsidence can occur as a result of hydrocompaction; or groundwater, natural gas, and oil 
extraction; or the decomposition of highly organic (i.e., peat) soils. Soils on the project site are not 
characterized as having risks associated with subsidence (Shannon & Wilson, Inc. 2012).  

4.6.3 Environmental Impacts and Recommended Mitigation Measures 

SIGNIFICANCE CRITERIA 
Based on Appendix G of the State CEQA Guidelines, the project could have a significant adverse 
effect related to geology and soils if it would: 

 Expose people or structures to potential substantial adverse effects, including the risk of loss, 
injury, or death involving:  

 rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other 
substantial evidence of a known fault as described in California Geological Survey Special 
Publication 42, 

 strong seismic ground shaking, 

 seismic-related ground failure, including liquefaction, or 

 landslides; 

 result in substantial soil erosion or the loss of topsoil; 

 be located on a geologic unit or soil that is unstable, or that would become unstable as a result 
of the project, and potentially result in on- or offsite landslide, lateral spreading, subsidence, 
liquefaction or collapse; 

 be located on expansive soil, as defined in Table 18-1-B of the UBC (International Conference of 
Building Officials 1994), creating substantial risks to life or property; or 
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 have soils incapable of adequately supporting the use of septic tanks or alternative waste water 
disposal systems (where sewers are not available for the disposal of waste water). 

METHODS AND ASSUMPTIONS 
Information describing regional and project site geologic and soil conditions were reviewed and the 
potential risks associated with development of proposed project facilities were assessed compared 
to potential risks and constraints. This analysis relies on review of the geotechnical report prepared 
for the proposed project (Shannon & Wilson, Inc. 2012), the Soil Survey of Sacramento County 
(NRCS 1993), as well as published geologic maps and literature. 

It was assumed that structural design and construction techniques would comply with applicable 
CBC requirements and that recommendations contained in site specific geotechnical investigations 
would be implemented.  

ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 
Geotechnical investigations concluded that the potential for liquefaction on the project site is low 
and that soils under the project site are not anticipated to experience consolidation or significant 
settlement (Shannon & Wilson, Inc. 2012). Therefore, there would be no potential for exposure of 
people or structures to hazards associated with liquefaction or seismic settlement, and no impact 
would occur. These issues are not discussed further in this EIR. 

The project site is located within an area of low relief, having nearly flat terrain. High relief landforms 
containing unconsolidated sediments that could be subject to landslides during seismic events are 
not located on the project site. Soils underlying the project site are not characterized as having risks 
associated with subsidence. In addition, it is anticipated that potential ground settlement as a result 
of temporary dewatering would be small because the native soils are generally dense, cemented 
and/or over-consolidated (Shannon & Wilson, Inc. 2012). Therefore, there would be no potential for 
exposure of people or structures to hazards associated with landslides and/or subsidence and no 
impact would occur. This issue is not discussed further in this EIR. 

The proposed project would not include the installation or operation of a septic system and therefore 
no impacts to soil associated with septic systems or alternate waste water disposal systems would 
occur. This issue is not discussed further in this EIR.  

IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.6-1: Seismic hazards.  
Project facilities would be constructed on a site that may be subject to strong seismic ground 
shaking from active earthquake faults, and soils with shrink-swell potential. Seismic ground shaking 
could cause structural failure of proposed facilities. Facility damage could also result from expansion 
and contraction of underlying soils. The proposed project would be designed, engineered, and 
constructed in conformance with standard engineering practices and recommendations in the site-
specific geotechnical investigation reports (see Chapter 3, “Project Description”). Therefore, potential 
structural damage and associated hazards to people during a seismic event would be minimized, 
and this impact would be less than significant. 

Seismic Activity 
The project site is not located within an Alquist-Priolo Earthquake Fault Zone and is not underlain by 
known active faults (Jennings and Bryant 2010). Risks associated with surface rupture at the project 
site are, therefore, very low. However, the site is located between 37 and 59 miles from the active 
Concord, Green Valley, Greenville, Hayward, and Cordelia faults (see Exhibit 4.6-1 and Table 4.6-1). 
While the project site is in a seismically active region, the CGS has classified the region as being 
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distant from known, active faults that would experience lower levels of shaking less frequently. 
Nonetheless, because of the potential for major earthquake activity in the region, ground shaking 
would be a potential hazard associated with the proposed project. Ground shaking intensity would 
depend on the magnitude of the earthquake, the distance from the epicenter, and the duration of 
shaking. The damage sustained at any given location would depend on the earthquake intensity, soil 
type, type of structure and its building materials, and construction quality. In most earthquakes, 
onsite facilities would only experience damage to weaker, masonry buildings although very 
infrequent earthquakes could still cause strong shaking.  

Site-specific geotechnical investigations concluded that project site soils are capable of supporting 
the planned construction, provided that appropriate geotechnical recommendations are developed 
and carefully followed during project design and construction (Shannon & Wilson, Inc. 2012). All 
proposed facilities would be designed, engineered, and constructed in conformance with standard 
engineering practices (e.g., CBC). Recommendations contained in the site-specific geotechnical 
investigation reports would be incorporated as part of the design and construction of the proposed 
project to minimize structural failure (see Chapter 3, “Project Description”). Therefore, seismic 
hazards would be minimized to acceptable levels. 

Shrink-Swell Soil Properties 
As shown in Exhibit 4.6-2 and Table 4.6-2, the project site is underlain by nine different soil types: 
Clear Lake Clay, Dierssen Clay Loam, Dierssen Sandy Clay Loam, Durixeralfs, Egbert Clay, Galt Clay, 
San Joaquin Silt Loam, Scribner Clay Loam, and Xerarents-Urban Land-San Joaquin Complex. These 
soils range from having a low to high shrink-swell potential (Shannon & Wilson, Inc. 2012). The 
shrinking and swelling of expansive soils as a result of moisture changes can damage building 
foundations, underground utilities, and other subsurface facilities if these facilities are not designed 
and constructed to resist the changing soil conditions. All proposed improvements would be 
designed, engineered, and constructed in conformance with standard engineering practices and 
recommendations in the site-specific geotechnical investigation reports to minimize potential 
damage from expansive soils. 

Off-Haul or Stockpile Scenario 
Project construction would result in approximately 1,700,000 cubic yards (cy) of excess soil material, 
which would either be (1) hauled offsite or (2) stored in onsite stockpiles and later either used at the 
plant or removed. Because no structures would be constructed, no seismic or other soil hazards 
would occur associated with the hauling or stockpiling of soil. 

Area 9 
Area 9 is currently being used to store sodium bisulfite for the dechlorination process and caustic 
soda for supplementary pH control at the treatment plant. The project would add up to six sodium 
bisulfite tanks, with associated chemical piping, chemical metering pumps, and appurtenances. The 
project may also include improvements to the existing dechlorination building. All proposed Area 9 
improvements would be designed, engineered, and constructed in conformance with standard 
engineering practices and recommendations in the site-specific geotechnical investigation reports to 
minimize potential structural damage during a seismic event and from expansive soils. The potential 
rupture or spillage of sodium bisulfite tanks is addressed in Section 4.10, “Public Health and Safety.” 

Optional Effluent Conduit 
Two existing effluent conduits (measuring 48 inches and 102 inches) are used to transport the 
disinfected water from the contact basins to their point of discharge into the Sacramento River. In 
addition, a third conduit (120 inches) has been partially constructed at the plant, parallel to the other 
two conduits. To increase chlorine disinfection contact time and reduce the size of the contact 
basins required, the Sacramento Regional County Sanitation District (District) may complete this 
conduit. The potential conduit extension would be designed, engineered, and constructed in 
conformance with standard engineering practices and recommendations in the site-specific 
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geotechnical investigation reports to minimize potential structural damage during a seismic event 
and from expansive soils. 

Conclusion 
Because the proposed project would be designed, engineered, and constructed in conformance with 
standard engineering practices and recommendations in the site-specific geotechnical investigation 
reports to minimize potential structural damage during a seismic event and from expansive soils, this 
impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 

Impact 4.6-2: Soil erosion. 
While construction of the proposed facilities could contribute to soil erosion at the project site, the 
project site is relatively flat, resulting in low potential for water-related erosion. Further, standard 
construction practices, such as compliance with best management practices included within a 
stormwater pollution prevention plan, would minimize wind-caused erosion. Therefore, this impact 
would be less than significant. 

Construction activities would include earthwork such as grading, excavation, trenching, backfilling, 
hauling, and compaction, as well as borrow and disposal of spoils and excess earth. Some facilities 
would be constructed on already developed areas while other facilities would be constructed in 
undeveloped portions of the existing Sacramento Regional Wastewater Treatment Plant. 
Earthmoving activities would result in the temporary disturbance of soils, which could increase the 
potential for wind and/or water erosion. Soils on the project site are characterized as having a low 
erosion potential (erodibility) and, therefore, would not likely be subject to substantial increases in 
wind and/or water erosion. 

In addition, construction activities would be subject to preparation and implementation of a site-
specific erosion and sedimentation control plan, as described in Mitigation Measure 4.7-1 in Section 
4.7, “Hydrology and Water Quality.” The plan must identify potential sources of erosion or 
sedimentation that may be reasonably expected to affect the quality of stormwater discharges as 
well as identify and implement best management practices (BMPs) that ensure the reduction of 
these pollutants during stormwater discharges. Typical BMPs intended to control erosion include 
sand bags, detention basins, silt fencing, storm drain inlet protection, street sweeping, and 
monitoring of water bodies.  

Off-Haul or Stockpile Scenario 
Project construction would result in approximately 1,700,000 cubic yards (cy) of excess soil material, 
which would either be (1) hauled offsite or (2) stored in onsite stockpiles and later either used at the 
plant or removed. If the District decides to stockpile excess soil material, the District would be 
required to implement standard BMPs throughout the duration of stockpiling to reduce erosion 
hazards onsite. Offsite hauling would have no effect related to soil erosion. 

Area 9 and Optional Effluent Conduit 
The project may also include improvements to the existing dechlorination building in Area 9 and 
construction of the optional effluent conduit. Soils on the project site, including Area 9 and the 
effluent conduit alignment, are characterized as having a low erosion potential (erodibility) and, 
therefore, would not likely be subject to substantial increases in wind and/or water erosion. Further, 
construction activities in these areas would be subject to BMPs (see Mitigation Measure 4.7-1). 
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Conclusion 
Because soils on the project site are characterized as having a low erosion potential (erodibility) and, 
project construction activities would be subject to BMPs (see Mitigation Measure 4.7-1) that would 
minimize erosion impacts, the potential for project construction activities to result in substantial 
increases in wind-generated erosion and associated loss of topsoil would be less than significant.  

Mitigation Measures 
No mitigation is required. 
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4.7 HYDROLOGY AND WATER QUALITY 
This section addresses the potential impacts that could result from construction and operation of the 
EchoWater Project on surface water hydrology and water quality. Specifically, this section addresses 
hydrologic impacts to local waterways and the lower Sacramento River and Delta due to construction 
and operation of new facilities and the increased Sacramento Regional Wastewater Treatment Plant 
(SRWTP) effluent discharge to the Sacramento River relative to existing conditions. This section also 
evaluates water quality impacts to local waterways that may occur during construction of the project 
and operations-related water quality impacts on the lower Sacramento River and Delta associated 
with changes in SRWTP effluent quality and an increased discharge rate relative to existing 
conditions. 

4.7.1 Regulatory Background 
Numerous local, state and federal acts, rules, plans, policies, and programs define the framework for 
regulating water quality and hydrology-related resources in California. The following discussion 
focuses on requirements that are applicable to the discharge of effluent from the SRWTP to the 
Sacramento River and construction of new facilities at the SRWTP site. 

FEDERAL 

Clean Water Act 
The Clean Water Act (CWA) establishes the basic structure for regulating discharges of pollutants to 
surface waters within the United States. The law authorizes the U.S. Environmental Protection 
Agency (U.S. EPA) to set point-source effluent limits for industry and publicly owned treatment works 
and requires states (or U.S. EPA in the event of default by states) to set water quality standards for 
contaminants in surface waters. It also requires that discharges from most point sources achieve the 
water quality standards. The CWA authorizes U.S. EPA to delegate many permitting, administrative, 
and enforcement aspects of the law to State governments. In such cases, however, U.S. EPA still 
retains oversight responsibilities. In California, such responsibility has been delegated to the State, 
which administers the CWA through the State Water Resources Control Board (SWRCB) and the nine 
regional water quality control boards (RWQCBs). Three particularly relevant programs resulting from 
the CWA are the National Pollutant Discharge Elimination System (NPDES) Program, industrial waste 
pretreatment requirements, and the requirement to develop total maximum daily loads (TMDLs) for 
impaired water bodies.  

National Pollutant Discharge Elimination System Permit Program 
The CWA requires wastewater dischargers to obtain a permit that establishes effluent limitations and 
specifies monitoring and reporting requirements. The NPDES program requires wastewater 
dischargers to regulate non-domestic wastes discharged to sewers through activities such as 
pretreatment programs and sewer use ordinances. NPDES permits include the following terms and 
conditions: 

 effluent discharge limitations; 
 prohibitions; 
 receiving water limitations; 
 compliance monitoring and reporting requirements; and 
 other provisions.  

The SRWTP presently operates and discharges treated effluent to the Sacramento River under the 
requirements of an NPDES permit issued by the Central Valley Regional Water Quality Control Board 
(CVRWQCB) in 2010 (Order No. R5-2010-0114-02, NPDES No. CA0077682), as amended in 
December 2011 (Order No. R5-2011-0083) and October 2013 (Order No. R5-2013-0124).  
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The CWA also established a framework for regulating municipal and industrial stormwater discharges 
under the NPDES Program. On November 16, 1990, U.S. EPA published final regulations that 
establish stormwater permit application requirements for specified categories of industries, including 
wastewater treatment plants. The regulations also provide that discharges to waters of the United 
States from construction projects that encompass one acre or more of soil disturbance are 
effectively prohibited unless the discharge is in compliance with an NPDES permit. The NPDES 
program for stormwater discharges is administered in California by SWRCB. 

 Under the CWA, U.S. EPA was required to establish the National Pretreatment Program, part of the 
NPDES Program, to prevent the discharge of toxic pollutants into a publicly owned treatment works 
that would interfere with or, pass through untreated to rivers, lakes or waters of the United States, or 
otherwise be incompatible with such treatment works. Each publicly owned treatment works 
discharging over 5 million gallons per day (mgd) is required to develop a local pretreatment program 
to enforce national pretreatment standards. U.S. EPA is responsible for enforcing the National 
Pretreatment Program at the federal level. In California, Pretreatment Program enforcement is the 
responsibility of the RWQCBs. The Sacramento Regional County Sanitation District (District) 
implements a pretreatment program through the Wastewater Source Control Section. The most 
recent local limit evaluation by the District demonstrated that local limits are unnecessary under 
existing conditions and will be re-evaluated after every NPDES permit renewal and after the project is 
operating. 

Section 303(d) Impaired Waters List 
Section 303(d) of the CWA requires states to develop lists of water bodies (or sections of water 
bodies) that will not attain water quality standards after implementation of minimum required levels 
of treatment by point-source dischargers (i.e., municipalities and industries). Section 303(d) requires 
states to develop a TMDL for each of the listed pollutants and water bodies. A TMDL is the amount of 
loading that the water body can receive and still meet water quality standards. The TMDL must 
include an allocation of allowable loadings to point and non-point sources, with consideration of 
background loadings and a margin of safety. Generally, NPDES permit limitations for section 303(d)-
listed pollutants must be consistent with the load allocation identified in the TMDL. The most 
recently approved (2010) CWA Section 303(d) list for California identifies the Sacramento-San 
Joaquin Delta (Delta) waterways as water-quality impaired for a number of constituents as shown in 
Table 4.7-1 (SWRCB 2011).  

Table 4.7-1 2010 CWA Section 303(d)-listed Pollutants and Sources for the Sacramento River and 
Sacramento-San Joaquin Delta 

Pollutant/Stressor Listed Source 
Sacramento River (Knights Landing to Delta) 

Chlordane Agriculture 
DDT (Dichlorodiphenyltrichloroethane) Agriculture 
Dieldrin Agriculture 
Mercury Resource Extraction 
Polychlorinated biphenyl compounds (PCBs) Source Unknown 
Unknown Toxicity Source Unknown 
Sacramento-San Joaquin Delta 

Chlorpyrifos Agriculture/Urban Runoff 
DDT (Dichlorodiphenyltrichloroethane) Non-point Source 

Agriculture 
Diazinon Agriculture/Urban Runoff 
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Table 4.7-1 2010 CWA Section 303(d)-listed Pollutants and Sources for the Sacramento River and 
Sacramento-San Joaquin Delta 

Pollutant/Stressor Listed Source 
Electrical conductivity (specific conductance) Agriculture 
Group A Pesticides (one or more pesticide compounds including aldrin, dieldrin, chlordane, 
endrin, heptachlor, heptachlor epoxide, BHC (including Lindane), endosulfan, and toxaphene) 

Agriculture 

Invasive species Source Unknown 
Mercury Abandoned Mines 
Organic enrichment/Low dissolved oxygen 1 Municipal Point Sources 

Urban Runoff/Storm Sewers 
Polychlorinated biphenyl compounds (PCBs) Source Unknown 
Unknown Toxicity  Source Unknown 
1 Organic enrichment/low dissolved oxygen listing pertains only to the Stockton Ship Channel and specific waters in the South Delta. 

Source: SWRCB 2011 

 

National Toxics Rule and California Toxics Rule 
In 1992, pursuant to the CWA, U.S. EPA promulgated the National Toxics Rule (NTR) criteria to 
establish numeric criteria for priority toxic pollutants for California. The NTR established water quality 
standards for 42 pollutants not covered at that time under California’s statewide water quality 
regulations. As a result of a September 1994 court order that revoked California’s statewide water 
quality control plan for priority pollutants, U.S. EPA initiated efforts to promulgate additional numeric 
water quality criteria for California. In May 2000, U.S. EPA issued the California Toxics Rule (CTR), 
which promulgated numeric criteria for priority pollutants. The CTR documentation (Volume 65, 
pages 31682–31719 of the Federal Register [65 FR 31682–31719], May 18, 2000, along with 
amendments in February 2001) “carried forward” the previously promulgated criteria of the NTR, 
thereby providing a single document listing California’s fully adopted and applicable water quality 
criteria for 126 priority pollutants. The CTR criteria are a component of the state water quality 
standards. 

Federal Antidegradation Policy 
The federal antidegradation policy is designed to protect existing uses and the level of water quality 
necessary to protect existing uses, and provide protection for higher quality and national water 
resources. The federal policy directs states to adopt a statewide policy that includes the following 
primary provisions (40 Code of Federal Regulations [CFR] 131.12): 

1. Existing instream water uses and the level of water quality necessary to protect the existing uses 
shall be maintained and protected. 

2. Where the quality of waters exceeds levels necessary to support propagation of fish, shellfish, 
and wildlife and recreation in and on the water, that quality shall be maintained and protected 
unless the state finds, after full satisfaction of the intergovernmental coordination and public 
participation provisions of the state’s continuing planning process, that allowing lower water 
quality is necessary to accommodate important economic or social development in the area in 
which the waters are located. 

3. Where high quality waters constitute an outstanding National resource, such as waters of 
national and state parks and wildlife refuges and waters of exceptional recreational or ecological 
significance, that water quality shall be maintained and protected. 
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In August 2005, U.S. EPA issued a memorandum discussing procedures for antidegradation 
analyses, where it is stated that the use of a 10 percent reduction in remaining assimilative capacity 
is a threshold considered “to be workable and protective in identifying the significant lowering of 
water quality that should receive a full antidegradation review, including public participation (U.S. 
EPA 2005).”  

Safe Drinking Water Act 
The Safe Drinking Water Act (SDWA) was passed in 1974 to regulate the nation’s drinking water 
supply. The law was amended in 1986 and 1996 and requires many actions to protect drinking 
water and its sources—rivers, lakes, reservoirs, springs, and groundwater. The SDWA authorizes U.S. 
EPA to set national health-based standards for drinking water to protect against both naturally-
occurring and man-made contaminants that may be found in drinking water. U.S. EPA sets national 
standards for drinking water based on science to protect against health risks, considering available 
technology and costs. These National Primary Drinking Water Regulations set enforceable maximum 
contaminant levels (MCLs) for particular contaminants in drinking water or required ways to treat 
water to remove contaminants. The owners and operators of public water systems are required to 
comply with primary (health-related) MCLs and encouraged to comply with secondary (nuisance- or 
aesthetics-related) MCLs. 

Federal Floodplain Management Policies 
The Federal Emergency Management Agency (FEMA) is responsible for the management and 
mapping of “special flood hazard areas,” which consist of lands adjacent to streams that are subject 
to inundation from flood flows that have a statistical probability occurring once every 100 years (i.e., 
also can occur any given year at a one percent level of probability). The modeled and mapped area of 
a stream corridor that is subject to flooding at a 1 percent chance in any given year is known as the 
100-year floodplain; accordingly, the areas subject to flooding at 0.5- and 0.2-percent probability 
levels in a year reflect the defined 200-year and 500-year floodplains, respectively. FEMA operates 
under CFR Title 44, particularly Section 9.2 (Floodplain Management and Protection of Wetlands) 
which seeks to avoid long- and short-term adverse impacts associated with the occupancy and 
modification of floodplains and destruction/modification of wetlands, promote measures to reduce 
the risk of flood loss, and restore and preserve the natural and beneficial values served by 
floodplains. The National Flood Insurance Program provides insurance for development in flood-
prone areas where local governments pass and enforce a floodplain management ordinance that 
specifies minimum requirements for any construction within the 100-year floodplain, as depicted on 
FEMA maps.  

STATE 

Porter-Cologne Water Quality Control Act 
The Porter-Cologne Water Quality Control Act is California’s statutory authority for the protection of 
water quality. Under the Act, California must adopt water quality policies, plans, and objectives that 
ensure beneficial uses of the State are reasonably protected. The Act requires the nine RWQCBs to 
adopt water quality control plans and establish water quality objectives that will ensure the 
reasonable protection of beneficial uses, and authorizes the SWRCB and RWQCBs to issue and 
enforce permits containing requirements for the discharge of waste to surface waters and land. 

Water Quality Control Plan for the Sacramento River and San Joaquin River Basins 
The Water Quality Control Plan for the Sacramento River and San Joaquin River Basins (Basin Plan) 
prepared by CVRWQCB defines the beneficial uses, water quality objectives, implementation 
programs, and surveillance and monitoring programs for waters of the Sacramento River and San 
Joaquin River basins (CVRWQCB 2011). The Basin Plan contains specific numeric water quality 
objectives for bacteria, dissolved oxygen, pH, pesticides, electrical conductivity (EC), total dissolved 
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solids (TDS), temperature, turbidity, and trace elements, as well as numerous narrative water quality 
objectives, that are applicable to certain water bodies or portions of water bodies.  

San Francisco Bay/Sacramento-San Joaquin Delta Water Quality Control Plan 
The Water Quality Control Plan (WQCP) for the San Francisco Bay/Sacramento-San Joaquin Delta 
Estuary (or Bay-Delta Water Quality Control Plan) establishes water quality control measures that 
contribute to the protection of the beneficial uses of the Delta (SWRCB 2006). As with other State 
water quality control plans, the Bay-Delta WQCP identifies the beneficial uses to be protected, the 
water quality objectives for reasonable protection of the beneficial uses, and a program of 
implementation for achieving the water quality objectives. The 2006 Bay-Delta WQCP adoption did 
not involve substantial changes to the prior 1995 WQCP. The 1995 WQCP was developed as a result 
of the December 15, 1994, Bay Delta Accord, which committed the State Water Project (SWP) and 
Central Valley Project (CVP) operations to new Delta habitat objectives. The new objectives were 
adopted by the SWRCB in 1999 through a water rights decision (D-1641) for SWP and CVP 
operations. One key feature of the 1995 WQCP is the estuarine habitat objectives (“X2”) for Suisun 
Bay and the western Delta. The X2 standard refers to the position at which 2 parts per thousand 
salinity occurs in the Delta estuary, and is designed to improve shallow-water fish habitat in the 
spring of each year. Other elements of the WQCP include export-to-inflow ratios intended to reduce 
entrainment of fish at the export pumps, Delta Cross Channel gate closures, minimum Delta outflow 
requirements, and San Joaquin River salinity and flow standards. 

The Bay-Delta WQCP contains specific numeric standards for Delta inflow and outflow, chloride, and 
EC at various locations in the Delta. EC standards in the Delta exist for agricultural, fish, and wildlife 
beneficial uses. EC is a measure of water’s ability to conduct an electric current, and is an indirect 
measure of the concentration of dissolved salts in water. 

Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, 
and Estuaries of California 
The Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and 
Estuaries of California (also referred to as the Statewide Implementation Plan, or SIP) (SWRCB 2005) 
applies to discharges of toxic pollutants into inland surface waters, enclosed bays, and estuaries. 
The SIP provides the methods for determining the need for and setting effluent limits in NPDES 
permits from NTR and CTR criteria and priority pollutant objectives established in Basin Plans using 
one of several methods, including: (1) TMDL waste load allocation procedures; (2) steady-state 
modeling; and (3) dynamic modeling. Dynamic models used for calculating effluent limitations 
predict the effects of receiving water and effluent flow and of concentration variability. The outputs 
of dynamic models can be used to base effluent limitations on probability estimates of receiving 
water concentrations rather than critical conditions, which are used in a steady-state model. The 
three dynamic modeling techniques recommended by U.S. EPA for calculating effluent limitations are 
continuous simulation, Monte Carlo simulation, and lognormal probability modeling. (Note: CEQA 
requires the use of “plain language” [California Code of Regulations [[CCR]] Section 15140]; 
however, the analyses must also be fully substantiated and it is important, particularly for agencies 
and the public who are familiar with the modeling approaches upon which decisions may rely, to use 
those terms [e.g., Monte Carlo simulation] that reflect the complex statistical approaches that are 
used in the modeling process and are familiar to other modeling industry professionals.) The policy 
also establishes certain monitoring requirements and chronic toxicity control provisions, and 
includes special provisions for certain types of discharges. 

State Water Resources Control Board Resolution No. 68-16 (Statement of Policy with 
Respect to Maintaining High Quality Waters in California) 
The goal of SWRCB Resolution No. 68-16 (“Statement of Policy With Respect to Maintaining High 
Quality Waters in California”) is to maintain high quality waters where they exist in the State. State 
Board Resolution No. 68-16 states, in part: 
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1. Whenever the existing quality of water is better than the quality established in policies as of the 
date on which such policies become effective, such existing high quality will be maintained until 
it has been demonstrated to the State that any change will be consistent with maximum benefit 
to the people of the State, will not unreasonably affect present and anticipated beneficial use of 
such water and will not result in water quality less than that prescribed in the policies. 

2. Any activity which produces or may produce a waste or increased volume or concentration of 
waste and which discharges or proposes to discharge to existing high quality waters will be 
required to meet waste discharge requirements which will result in the best practicable 
treatment or control of the discharge necessary to assure that (a) a pollution or nuisance will not 
occur and (b) the highest water quality consistent with maximum benefit to the people of the 
State will be maintained. 

SWRCB has interpreted Resolution No. 68-16 to incorporate the federal antidegradation policy, 
which is applicable if a discharge that began after November 28, 1975 will lower existing surface 
water quality. There are differing views as to the circumstances under which regional boards are to 
make determinations of consistency with Resolution 68-16 (and the federal antidegradation policy). 
Regardless, CVRWQCB determined that permitted discharge from the SRWTP at 181 mgd average 
dry weather flow (ADWF) is consistent with the antidegradation provisions of 40 CFR 131.12 and 
SWRCB Resolution No. 68-16. Because the finding of consistency with the antidegradation 
requirements has been made by CVRWQCB, this issue is not discussed further in this EIR. The water 
quality impact analysis nevertheless fully evaluates whether the project has the potential to 
substantially degrade water quality. 

Water Reclamation (Recycled Water) Regulations and Recycled Water Policy 
Under the California Water Code (CWC Section 13522.5), entities proposing to produce reclaimed 
water (also referred to as recycled water) must file an engineering report with the appropriate 
RWQCB, which may then prescribe water recycling requirements necessary to protect public health, 
safety, or welfare (CWC Section 13523). Additionally, RWQCBs must consult with and consider 
recommendations of the California Department of Public Health (CDPH) when issuing waste 
discharge/water recycling requirements. Regulations for recycled water are primarily under the 
purview of CDPH and specified in Title 22 of the California Code of Regulations, Division 4, Chapter 
3, section 60301 et seq. CDPH regulatory criteria include specified approved uses of recycled water, 
numerical limitations and requirements, treatment method requirements, and performance 
standards. The intent of these regulations is to ensure protection of public health associated with the 
use of recycled water. CDPH also has jurisdiction over the distribution of recycled water and 
enforcement of Title 22 regulations. The SRWTP is currently permitted to reclaim up to 5 mgd of 
wastewater under Waste Discharge Requirements Order No. 97-146, adopted June 20, 1997, and 
includes a provision for expansion to 10 mgd. 

SWRCB approved a Recycled Water Policy in February 2009 (Resolution No. 2009-0011) for the 
purpose of facilitating increased use of recycled water from municipal wastewater for a variety of 
uses. The policy provides direction for proponents of recycled water projects and the public regarding 
the appropriate criteria to be used by SWRCB and RWQCBs in issuing permits for recycled water 
projects. A key element of the policy is the development of salt and nutrient management plans for 
groundwater basins to be coordinated by RWQCBs to facilitate sustainable recycled water uses on a 
long-term basis that are compliant with state and federal water quality laws and regulations. 
CVRWQCB is developing the salinity and nutrient management plan for the Central Valley via the 
Central Valley Salinity Alternatives for Long-Term Sustainability program, which is a coalition of public 
agencies and stakeholder associations convened to develop salt management strategies and make 
potential modifications to Basin Plan policies and regulations. A “blue-ribbon” advisory panel also 
was convened to review available science relating to constituents of emerging concern (CECs) in 
recycled water and guide development of provisions for CECs in the Recycled Water Policy. The 
advisory panel finalized their report in June 2010, which recommended CEC monitoring 
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requirements for groundwater recharge projects using recycled water. The Recycled Water Policy 
also directs the development of streamlined environmental permitting processes for recycled water 
projects, of which the SWRCB subsequently adopted general waste discharge requirements in May 
2009 (Order No. 2009-0006-DWQ) for landscape irrigation projects.  

State Water Resources Control Board General Construction Stormwater Permit 
SWRCB recently adopted a substantially revised general NPDES permit for stormwater discharges 
associated with construction activity (Construction General Permit) in Order No. 2009-0009-DWQ, 
which became effective on July 1, 2010 (as amended by revised orders 2010-0014-DWQ and 2012-
006-DWQ). The Construction General Permit applies to projects that involve soil disturbance of more 
than one acre, and includes specific requirements based on the “risk level” of the site. Three 
different risk levels are dependent on two factors: (1) project sediment runoff risk and (2) receiving 
water risk. Obtaining coverage under the Construction General Permit requires filing of a Notice of 
Intent and preparation and implementation of a stormwater pollution prevention plan (SWPPP), 
which specifies best management practices (BMPs) to reduce or eliminate sediment and other 
pollutants in stormwater as well as non-stormwater discharges. The Construction General Permit 
requires implementation of BMPs that control pollutant discharges using best available technology 
economically achievable for toxic contaminants, and best conventional technology for conventional 
contaminants, and any other necessary BMPs to meet water quality standards. The Construction 
General Permit contains technology-based numeric action levels (NALs) for pH and turbidity, and 
requires visual monitoring for potential contaminant runoff at all sites, and effluent monitoring at all 
risk level 2 and 3 sites, with follow-up actions required for exceedances of NALs. Risk level 2 and 3 
sites also must prepare and implement Rain Event Action Plans for all storm events forecast to have 
measureable precipitation. The Construction General Permit also specifies runoff reduction 
requirements for all sites not covered by a municipal NPDES permit, to minimize post-construction 
stormwater runoff impacts. Authorization for coverage under the Construction General Permit may be 
required for some elements of the project, and appropriate BMPs will be implemented to ensure 
compliance with the permit conditions. 

State Water Resources Control Board Industrial Stormwater Permit 
SWRCB’s NPDES stormwater permit for general industrial facilities (General Industrial Permit, Order 
No. 97-03-DWQ) was adopted in 1997 and applies to specific industries, including municipal 
wastewater treatment plants. The General Industrial Permit requires the preparation of a SWPPP and 
implementation of BMPs for the control of stormwater and non-stormwater related discharges. The 
Industrial General Permit generally requires facility operators to eliminate unauthorized non-
stormwater discharges and perform inspections/monitoring of stormwater discharges and 
authorized non-stormwater discharges. SWRCB is currently revising the General Industrial Permit 
(expected renewal in 2013) to contain substantial changes and updates to the 1997 permit 
requirements including additional stormwater monitoring and site inspection protocols, inclusion of 
NALs, and preparation/performance of Exceedance Response Actions when NALs are exceeded. The 
District received an exemption from coverage under this permit in June 2011 for the SRWTP for 
existing stormwater drainage facilities due to the fact that no stormwater drainage is directly 
discharged untreated to a surface water.  

California Department of Public Health Drinking Water Regulations 
CDPH has primary responsibility for implementing federal SDWA regulations and California 
regulations under the Health and Safety Code for drinking water protection. CDPH must adopt 
drinking water standards and regulations that are at least as restrictive as the federal MCLs and 
regulations. CDPH regulations cover more than 150 contaminants covering microorganisms, 
particulates, inorganic compounds, natural and synthetic organic compounds, trace metals, 
radionuclides, and disinfection byproducts (DBPs).  
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Construction activities within the core area of the project site are covered under a Water Pollution 
Control Plan because all stormwater at the site is already diverted to the treatment plant prior to 
discharge. See later discussion under Impact 4.7-1. 

Central Valley Regional Water Quality Control Board Drinking Water Policy 
A commitment of the CALFED Bay-Delta Program process and Record of Decision is the development 
of a new drinking water policy for Delta waters. Concerns have existed that both the Bay-Delta WQCP 
and the Sacramento River and San Joaquin River Basin Plan (Basin Plan) lack numeric water quality 
objectives for several known drinking water constituents of concern, such as organic carbon and 
certain specific pathogens, and also lack implementation strategies to ensure effective source water 
protection. In response to the CALFED commitment, CVRWQCB developed a Drinking Water Policy for 
the surface waters of the Delta and its upstream tributaries below the first major dams. CVRWQCB 
determined that new numeric objectives or new regulatory requirements for organic carbon were not 
required. CVRWQCB adopted an amendment to the Sacramento River and San Joaquin River Basin 
Plan on July 26, 2013 to incorporate the Drinking Water Policy elements, which include recognition 
of all existing regulations that protect the drinking water uses of surface waters, clarification that the 
narrative objective for chemical constituents does include drinking water chemical constituents of 
concern (such as organic carbon), recognition of the importance of a multi-barrier approach to public 
health protection, and a narrative objective for Cryptosporidium and Giardia. The Basin Plan 
amendment was approved by the SWRCB in December 2013, and is awaiting final approval by the 
Office of Administrative Law and U.S. EPA before becoming effective.  

Delta Plan 
The Delta Plan is a comprehensive, long-term management plan for the Delta (Delta Stewardship 
Council 2013). Required by the 2009 Delta Reform Act, it creates new rules and recommendations 
to further the state’s coequal goals for the Delta: Improve statewide water supply reliability, and 
protect and restore a vibrant and healthy Delta ecosystem, all in a manner that preserves, protects 
and enhances the unique agricultural, cultural, and recreational characteristics of the Delta. The 
Delta Plan was developed by the Delta Stewardship Council, a state agency created by the legislation 
that directed the development of the plan on May 16, 2013. Subsequently its 14 regulatory policies 
were approved by the State Office of Administrative Law. The Delta Plan became effective with 
legally-enforceable regulations on September 1, 2013. 

The Delta Plan contains a set of regulatory policies that will be enforced by the Delta Stewardship 
Council’s appellate authority and oversight. The Delta Plan also contains priority recommendations, 
which are nonregulatory but call out actions essential to achieving the coequal goals. The plan’s 
component to improve water quality to protect human health and the environment does not contain 
any regulatory policies, but does identify twelve recommended actions. Recommended water quality-
related actions relevant to the project include protection of beneficial uses and identification of 
significant impacts of covered actions. The plan also identifies a number of flood control-related 
policies and recommendations to reduce risk to people, property, and state interests in the Delta. 
These policies and recommendations relate primarily to flood risk reduction through emergency 
response preparedness, investment in flood protection infrastructure, and floodplain protection. 

The Delta Plan applies to “covered actions,” which are defined by statute and regulations (California 
Water Code, Section 85057.5[a][3]; 23 CCR Section 5001[j][1]). According to the Delta Plan 
implementing regulations, a covered action is defined as a plan, program, or project that meets all of 
the following criteria: 

 is a project under CEQA; 

 will occur in whole or in part within the boundaries of the Delta;  

 will be carried out, approved, or funded by a state or local public agency; 
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 will have a significant impact on achievement of one or both of the coequal goals or the 
implementation of government-sponsored flood control programs to reduce risks to people, 
property, and State interests in the Delta; and 

 is covered by one or more provisions of the Delta Plan which, for these purposes, means one or 
more of the regulatory policies contained in Article 3 of Title 23 of the California Code of 
Regulations. 

The coequal goals of the Delta Plan mean the two goals of providing a more reliable water supply for 
California and protecting, restoring, and enhancing the Delta ecosystem (23 CCR Section 5001[h]). 
The Delta Plan implementing regulations specify that, for the purpose of determining whether a 
project meets the definition of “covered action,” significant impact means: 

a substantial positive or negative impact on the achievement of one or both of the coequal 
goals or the implementation of a government sponsored flood control program to reduce the 
risks to people, property, and State interests in the Delta, that is directly or indirectly caused 
by a project on its own or when the project’s incremental effect is considered together with 
the impacts of other closely related past, present, or reasonably foreseeable future projects. 
(23 CCR Section 5001[d][d].) 

If a local agency determines that a project it is proposing is a covered action subject to the Plan, the 
agency must file a certification of consistency with the Delta Protection Commission addressing how 
the project is consistent with each of the regulatory policies contained in Article 3 of the regulations 
that are implicated by the covered action (23 CCR Section 5002).  

The EchoWater Project is a CEQA project that will be carried out, approved, and funded by a local 
public agency. The SRWTP is located outside the legal boundary of the Delta and the major facilities 
improvement will not occur within the legal boundary of the Delta. The project will, however, occur in 
part within the legal boundary of the Delta (to the extent that it would add up to six sodium bisulfite 
tanks to an existing chemical storage area along River Road in Freeport). The portion of the project 
that would occur within the Delta will not have a significant impact on achievement of the co-equal 
goals or the implementation of government sponsored flood control programs to reduce risks to 
people, property, and State interests in the Delta. Also, if water quality changes resulting from the 
SRWTP improvements occurring outside the Delta must be considered, based on the analysis of the 
project’s potential environmental impacts (including impacts to water quality, aquatic, and terrestrial 
biological species and flooding), the project will not have a significant impact on achievement of 
either of the coequal goals or the implementation of government sponsored flood control programs 
to reduce risks to people, property, and State interests in the Delta because the project will not have 
any substantial adverse project-related or cumulative impacts in these areas (see analyses in 
Sections 4.7.3, 4.8.3, 4.9.3, and Chapter 5). Moreover, water quality effects from the project are not 
substantially different than existing conditions or those that would occur under the No Project 
Alternative (see Section 7.4.1).  

Further, regardless of the determination of adverse effect or benefit, the project is not covered by 
any of the regulatory policies set forth in Article 3 of the Delta Plan implementing regulations. These 
policies address transparency in water contracting, Delta flow objectives, habitat restoration, levee 
projects, introduction of habitat for invasive nonnative species, new urban development in areas that 
were not designated for development in adopted general plans adopted by May 16, 2103, the siting 
of water and flood facilities, and state investments in Delta levees and risk reduction. The project 
does not affect or involve water contracting, delta flow objectives, levees, or flood control facilities; 
does not introduce habitat for invasive nonnative species; nor does it introduce development in an 
area not designated for development in a general plan adopted before May 16, 2013. For these 
reasons, the project does not meet the definition of a “covered action” subject to the Delta Plan, and 
this issue is not discussed further in the EIR.  
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State Plan of Flood Control 
The Central Valley Flood Protection Act of 2008 (authorized by Senate Bill 5) directed the California 
Department of Water Resources (DWR) and the Central Valley Flood Protection Board to prepare a 
comprehensive flood protection plan for the Central Valley (DWR 2010). The resulting State Plan of 
Flood Control is meant to establish a system-wide approach to improving flood management in the 
areas currently receiving some amount of flood protection from existing federal, state, and local 
flood control facilities. In addition, the State Plan of Flood Control provides recommended structural 
and nonstructural means for improving performance and eliminating the deficiencies of flood 
management facilities, while also addressing ecosystem and other water-related issues. The flood 
legislation also established the 200-year flood event (flood with a 1-in-200 chance of occurring in 
any year) as the minimum level of flood protection to be provided in urban and urbanizing areas. 
Additionally, cities and counties in the Central Valley must incorporate the data, policies, and 
implementation measures of the State Plan of Flood Control into their general plans. Development 
within designated floodways and floodplains must acquire an encroachment permit from the Central 
Valley Flood Protection Board.  

LOCAL 

Flooding and Floodplain Management 
There are several agencies with jurisdiction over flood control activities in the project area. These 
agencies include: Sacramento County, U.S. Army Corps of Engineers (USACE), Sacramento Area 
Flood Control Agency (SAFCA), and FEMA. As a major public facility isolated from private 
development, the SRWTP is not subject to any federal flood protection standards. Constructed flood 
protection improvements protect SRWTP facilities from a 200-year storm event. This is consistent 
with California Senate Bill 5, passed in 2007, which generally establishes a long-term 200-year flood 
protection standard for lands within the Central Valley. 

The Bufferlands Master Plan contains policies and management strategies to protect the SRWTP and 
surrounding land from floods. The Bufferlands Master Plan flood control policies applicable to the 
project are listed below (Regional San 2000). 

 “Ensure that all land uses within designated floodways and 100-year floodplain zones are 
managed in conformance with county, state, and federal ordinances limiting floodway and 
floodplain alterations, construction, within floodways and protection of floodplain structures.” 

 “Encourage flood control measures that preserve or enhance natural riparian habitat, protect 
water quality and soils, and recharge groundwater aquifers.” 

Sacramento County General Plan 
The following policies from the Conservation Element and Safety Element of the Sacramento County 
General Plan (Sacramento County 2011) are directly related to hydrology and water quality resource 
management issues and are applicable to the project: 

Conservation Element 
 Objective #5. Manage the quality and quantity of urban runoff to protect the beneficial uses of 

surface water and groundwater. 

 Policy CO-24. Comply with the Sacramento Areawide NPDES Municipal Permit. 

 Policy CO-26. Protect areas susceptible to erosion, natural water bodies, and natural drainage 
systems. 

 Policy CO-27. Support surface water quality monitoring programs that identify and address 
causes of water quality degradation. 
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 Policy CO-28. Comply with other water quality regulations and NPDES permits as they apply to 
County projects or activities, such as the State’s Construction General Permit and Aquatic 
Pesticides Permit. 

 Policy CO-30. Require development projects to comply with the County’s stormwater 
development/design standards, including hydromodification management and low impact 
development standards, established pursuant to the NPDES Municipal Permit. 

Safety Element 
The goal for flooding identified in the Safety Element of the General Plan is to minimize the loss of 
life, injury, and property damage due to flood hazards. The adopted general policies for flooding 
relevant to the project consist of: 

 Policy SA-7. In accordance with the County Floodplain Management Ordinance, the County shall 
locate, when feasible, new essential public facilities outside of flood hazard zones1 including 
hospitals and health care facilities, emergency shelters, fire stations, emergency command 
centers, and emergency communications facilities; or identify construction methods or other 
methods to minimize damage if these facilities are located in flood hazard zones. 

 Policy SA-8. Maintain the structural and operational integrity of essential public facilities during 
flooding. 

 Policy SA-10. Fill within the 100-year floodplain of creeks outside of the Urban Service Boundary 
is permissible to accommodate structures (e.g., residential, commercial, accessory) and septic 
systems, and only when the Board of Supervisors finds that the fill will not impede water flows or 
storm runoff capacity. Such development shall not cause an increase in base flood elevation of 
the 100-year floodplain exceeding 0.10 feet, unless analysis clearly indicated that the physical 
and/or economic use of adjacent property within the floodplain will not be adversely affected. A 
permit is required if the fill is within the jurisdiction of the Central Valley Flood Protection Board. 

 Policy SA-13. Where new upstream development in Sacramento County will increase or 
potentially impact runoff onto parcels downstream in a neighboring jurisdiction, such as the City 
of Sacramento, Sacramento County will coordinate with the appropriate neighboring jurisdiction 
to mitigate such impacts. 

 Policy SA-14. The County shall require, when deemed to be physically or ecologically necessary, 
all new urban development and redevelopment projects to incorporate runoff control measures 
to minimize peak flows of runoff and/or assist in financing or otherwise implementing 
Comprehensive Drainage Plans 

 Policy SA-20. Levees for the purpose of floodplain reclamation for development shall be strongly 
discouraged. Floodplain restoration shall be encouraged to provide flood protection and 
enhancement and protection of a riparian ecosystem. 

 Policy SA-21. If levee construction is approved to reclaim floodplain for new development, 200-
year flood protection is required. 

4.7.2 Existing Environmental Setting 
This section defines the environmental setting for hydrology and water quality and provides an 
overview of existing hydrology and water quality conditions in the project area (the area in which 
impacts may occur), which includes the Sacramento River from Freeport to the Delta, and the Delta 
to Suisun Bay. 
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HYDROLOGY 

Watershed and Climate Conditions of the SRWTP Site 
The SRWTP is located within the 180-square-mile Morrison Creek Stream Group watershed, which 
includes Morrison, Laguna, and Unionhouse (also known as Beacon) creeks, among others. The 
entire Morrison Creek Stream Group watershed has two major sub-basins: an upper basin upstream 
of the Beach Lake dike and a lower basin downstream of the Beach Lake dike. The SRWTP is located 
in a low-lying alluvial basin at the upper/lower Morrison Creek watershed boundary.  

The upper portion of the Morrison Creek watershed contains an area of approximately 128 square 
miles above the Interstate 5 bridge on Morrison Creek. Areas contributing runoff to this sub-basin 
include: the city of Sacramento south of Highway 50; the city of Elk Grove, the communities of Florin, 
Laguna, Franklin, Point Pleasant, and Hood; former Mather Air Force Base and former Sacramento 
Army Depot campuses; and rural areas in the eastern and southern parts of the watershed. Runoff in 
the watershed is conveyed through a network of streams that generally flow from east to west. The 
major creeks, Morrison, Unionhouse and Laguna, converge just downstream of upper Beach Lake on 
the northeast side of the SRWTP. The combined discharge of the three watercourses continues as 
Morrison Creek, which is pumped to the Sacramento River via Sump 90. However, when water 
elevations exceed 3.5 feet above mean sea level (msl) Morrison Creek flows to the southwest, and 
south through Southern Pacific Cut to the Beach-Stone Lakes system. 

The lower Morrison Creek Stream Group basin includes the Stone Lakes basin and receives surface 
flows from small tributary streams conveying runoff from east to west in the area southeast of 
Laguna and Elk Grove creeks. Accumulated surface flows in the Beach-Stone Lakes system drain to 
the south through the SP Cut to Snodgrass Slough and the Mokelumne River, ultimately discharging 
to the Sacramento-San Joaquin Delta. 

Precipitation is the principal source of surface runoff on the SRWTP site and within the Morrison Creek 
Stream Group watershed. The average annual rainfall is approximately 16 inches at the SRWTP site, 
with approximately 90 percent of the annual rainfall occurring during the rainy season from November 
to April. Annual precipitation may vary substantially from year to year from less than 12 inches in dry 
years to over 30 inches (Western Regional Climate Center 2013). The maximum 24-hour precipitation 
event for the Sacramento City National Weather Station is 5.28 inches (1877–2012) and 3.77 at the 
Sacramento Regional Airport (1941–2012) (Western Regional Climate Center 2013). 

Generally, stream flow in the local drainage system arises from storm runoff generated during winter 
storms, with little or no flows during the summer months. Irrigation runoff from agricultural uses and 
landscaped urban areas produces only minor dry season flows. Average monthly flows in the local 
streams vary from about 5 cubic feet per second (cfs) for the period May through August to 60 cfs in 
January and February. Morrison Creek low flows, as well as flows from minor storms (more frequent 
than the two-year storm), are pumped into the Sacramento River at a City of Sacramento pump 
station north of North Beach Lake. Flows exceeding the pump capacity overtop a weir on the north 
side of North Stone Lake and flow south (Regional San 2003). Peak flow-frequency estimates by the 
USACE for the 100-year event on Morrison Creek are: 8,290 cfs below the Unionhouse Creek 
confluence and 11,510 cfs below the Laguna Creek confluence.  

Sacramento River 
The Sacramento River near the discharge location (Freeport) drains a 26,146-square-mile basin that 
spans the entire northern Central Valley of California from the crest of the Coast Range to the crest 
of the Sierra Nevada. Runoff within this major drainage basin has source areas including alpine 
wilderness and parkland, forested watersheds, agricultural lands, and urbanized zones.  

Flows in the Sacramento River are influenced by precipitation (rainfall and snowpack/snowmelt), but 
are also influenced by several reservoirs on the tributaries and main stem, which are managed for 
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flood control, water supply, and hydroelectric power generation. Irrigation diversions and agricultural 
return flows also affect the river regime. The flows in the Sacramento River are highest in the winter 
and spring and the lowest flows occur in the summer. Daily flow probabilities for the Sacramento 
River at Freeport, based on U.S. Geological Survey (USGS) gauged flow data from water years 1949-
2011 indicate that there is only a 10 percent probability of flows less than or equal to 9,160 cfs, and 
a 10 percent probability of flows greater than 53,800 cfs. The annual average flow at Freeport is 
23,560 cfs with monthly average flow ranging from about 12,000 to 40,000 cfs (USGS 2013). 

The SRWTP’s current discharge rate to the Sacramento River is 141 million mgd ADWF, which is 
comparable to approximately 218 cfs (1 mgd=1.547 cfs). In comparison to monthly average 
Sacramento River flows, the SRWTP discharge represents 0.5–2 percent of total river flow 
depending on flow conditions. The current peak daily wet weather flow discharge rate from the 
SRWTP is 337 mgd, which is comparable to approximately 521 cfs. Such peak effluent flows occur 
during periods when flow in the river also is elevated.  

The SRWTP site and adjacent Sacramento River where SRWTP effluent is discharged near Freeport lie 
within the legal boundary of the Delta and is confined within flood control levees. The Sacramento 
River channel at the SRWTP site is approximately 600 feet wide, trapezoidal-shaped in cross-section, 
and approximately 30 feet deep at the center of the channel. The steep riverbanks are faced with 
riprap that extends several feet below the low water line. The river water surface elevations at this 
location are affected both by stream flow and by daily Delta tidal action. Tidal influence causes the 
water level at Freeport to rise and fall approximately two feet during a typical tidal cycle. Flow reversals 
can occur at Freeport when low river flow coincides with high tides. Levees along the river prevent 
storm runoff from the outfall facilities (dechlorination/tank storage area) from draining directly into the 
Sacramento River. Storm runoff in this area drains as sheet flows toward the surrounding area. 

Regional Flood Hazards and Protection 
Regional flooding from a levee failure along either the east levee of the Sacramento River or the 
south levee of the American River could affect the SRWTP site. While recent levee reconstruction in 
the Greenhaven/Pocket area provides additional flood hazard protection for downstream areas, 
including SRWTP, Sacramento River flows exceeding the design water elevation for the levee could 
jeopardize other parts of the levee system. Maximum design water surface elevation at Freeport is 
25.5 feet above sea level. 

Levees constructed along the American River are components of the federal flood control project for 
the South Sacramento area, which includes the SRWTP site. After 1986 storms, evaluation of the 
regional flood control system by the USACE indicated that the system did not provide flood protection 
for a 100-year storm event. Since 1997, the District has improved levees around the SRWTP to 
greatly reduce the threat of flooding from the American and Sacramento rivers (i.e., Sacramento 
River Bank Protection Project).  

A proposed interim regional solution involves the reoperation of the Folsom Dam and Reservoir, 
increasing the seasonal flood control capacity in the reservoir from 400,000 acre-feet to 590,000 
acre-feet, completed construction of lower American River levee improvements for 100-year flood 
protection, and current construction of Folsom Dam spillway capacity enlargement (i.e., Folsom Dam 
Safety and Flood Damage Reduction Project anticipated completion in 2017) to safely accommodate 
the 200-year flood flow. As a part of the long-term solution to regional flood protection requirements, 
SAFCA and the USACE also are evaluating the potential for flood control projects in the North 
Natomas and North Sacramento areas. 

Local Flood Hazards and Protection 
The local watershed of the Morrison Creek Stream Group has been subject to several large flooding 
events since the 1950s, with the largest and most significant event in February 1986 and the more 
recent large events in January 1995 and 1997. The Beach-Stone Lakes area, at the downstream end 
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of the Morrison Creek Stream Group watershed, is within the natural Sacramento River floodplain. It 
is separated from the main channel by engineered levees and has been used primarily for 
agricultural purposes. The area has been characterized as a “bathtub” of lowlands, which fills when 
inflows to the area exceed the capacity of downstream North Delta channels. When flooded to an 
elevation of 14 feet above msl, the “bathtub” has an approximate surface area of 12,500 acres. 

Flooding in Beach-Stone Lakes results from a complex combination of local runoff from the north 
and east and backwater effects from the south. Runoff from the Morrison Stream Group watershed 
causes some flooding in the upper basin due to limited channel capacities, and contributes to the 
flood volume in Beach-Stone Lakes. During larger storms, runoff from the 1,800-square-mile 
Mokelumne River/Cosumnes River basins to the south overflows across Lambert Road and through 
the Union Pacific Railroad in the vicinity of Point Pleasant. Historically, levees protecting agricultural 
islands of the North Delta have failed (overtopped), effectively reducing flood elevations in the 
Beach-Stone Lakes area.  

Flooding hazards at the SRWTP and Bufferlands could result from four distinct sources (Regional San 
2003): 

 high stages at Beach-Stone Lakes that would impinge from the south, west and north; high flows 
from Morrison Creek Stream Group combined with moderate to high stages at Beach-Stone 
Lakes that would impinge from the northeast; 

 levee failure along the American River, that would flow through the Morrison Creek Stream Group 
system from the northeast; and 

 levee failure along the Sacramento River near Freeport, directly to the west. 

The existing SRWTP flood protection system is a combination of conventional flood control levees, 
and natural land surface topography. The SRWTP perimeter levee around the treatment plant 
extends from the northeast corner near Laguna Creek and the Union Pacific Railroad, along the outer 
edge of the ESBs, SSB Battery I, Dedicated Land Disposal unit (DLD) 2, SSB Battery II and III, and 
along the outside of DLD-5, -4, and -3. The levees were designed with a crest elevation of 17.5 feet 
msl in the mid-1970s to mid-1980s, for a 100-year floodwater surface elevation of 13.5 feet msl, 
providing three feet of freeboard. It was determined that the actual crest elevation was lower in 
some places than designed, and thus the levees were raised to provide more than 200-year flood 
protection at the SRWTP and portions of the Bufferlands. The topographic low point near the plant 
entrance and the junction of Laguna Station Road and Sims Road is 14.9 feet msl. 

To ensure a greater level of protection and remove the SRWTP from the 100-year floodplain, USACE 
and SAFCA constructed a series of flood control improvements within the Morrison Creek Stream 
Group during 2005 through 2007 (USACE and SAFCA 2011). The flood control system includes 
enhancement of the Morrison, Elder, Florin and Unionhouse Creek flood walls and levees, excavating 
channels to increase flood flow conveyance capacity, and retrofitting bridges to accommodate the 
enlarged channels.  

Drainage Facilities 
The SRWTP includes approximately 2,650 acres of Bufferlands surrounding the 900-acre facilities. 
Much of the precipitation that lands on the undeveloped Bufferlands percolates to groundwater. 
Ponded stormwater on permeable surfaces infiltrates into the ground, while water in seasonal ponds 
over low permeability materials evaporates over time. Excess stormwater runoff flows from the 
Bufferlands into unlined ditches. Ditches in the northeast and northwest of the Bufferlands discharge 
to Laguna and Morrison Creeks. The southern area of the Bufferlands (including a ten-acre aquaculture 
facility at Sims Road and Franklin Boulevard) drains to the Beach-Stone Lake system. 
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Two of the five DLDs have been decommissioned in accordance with CVRWQCB requirements, and 
three remaining DLDs have been lined to prevent the migration of nitrate and salts to groundwater. 
The three lined DLDs (approximately 74 acres each) are impervious and collect stormwater infiltrate 
which is conveyed to the SRWTP headworks for treatment and disposal.  

The SRWTP site drainage system consists of two separate systems known as the “general drainage 
system” and the “storm drainage system.” Both the general drainage and stormwater drainage are 
routed to the plant headworks for treatment and none of the discharges are conveyed directly into 
the adjacent Laguna Creek.  

The general drainage system collects drainage originating inside all plant structures and from 
outdoor areas directly associated with equipment, storage tanks, chemicals, and sanitary processes. 
A network of gravity flow pipes augmented by sumps, pumps, manholes, oil interceptors, and sluice 
gates serve the general drainage system. Numerous sumps in the general drainage system are 
required as a result of the many tributary drains in lower elevations, within structures, and in the 
various tunnels traversing the plant. 

The storm drainage system is designed to separately collect irrigation and/or precipitation runoff 
from those areas that pose the least threat for contributing pollutants to receiving waters. This 
includes runoff from rooftops, roads, and treatment plant grounds.  

WATER QUALITY 
Water quality refers to the chemical and physical properties of water, which affects the uses and 
users of that water. The uses of lower Sacramento River and Delta waters, as formally designated in 
the Basin Plan “beneficial uses,” include: 

 municipal and domestic supply; 
 agriculture irrigation and stock watering; 
 industrial process and service supply; 
 recreation (body contact, canoeing and rafting, and non-body contact); 
 freshwater aquatic habitat (warm and cold); 
 fish migration habitat (warm and cold); 
 fish spawning habitat (warm); 
 wildlife habitat; and 
 navigation. 

With the possible exception of navigation, each of these beneficial uses of Sacramento River and 
Delta waters depends, in part, on water quality.  

Sacramento River water quality monitoring data indicate that the Sacramento River supports its 
beneficial uses most of the time, including drinking and irrigation water, recreation, and protection of 
fish and other aquatic life (Starr Consulting et al. 2010). Sacramento River water quality is affected 
by past and present land use practices within the basin, including agriculture, mining, and urban 
development.  

Delta water quality is affected by various point and non-point pollutant sources, including: drainage 
from inactive and abandoned mines; industrial and municipal wastewater treatment plant 
discharges; agricultural and urban runoff; and recreational uses. Delta water quality is also affected 
by eroded and in-stream sediments, atmospheric deposition, geothermal inputs, and seawater 
intrusion. The magnitude of the effect of each of these sources is directly related to the relative 
magnitude of the mass contribution from each source in comparison to the aggregate of all sources. 
The principal contaminants contributed by each source to the Delta are as follows (CALFED 2000): 
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 Mine drainage can contribute metals, such as cadmium, copper, zinc, and mercury. 

 Stormwater runoff can contribute metals, sediment, pathogens, organic carbon, nutrients, 
pesticides, dissolved solids (salts), petroleum products, and other chemical residues. 

 Wastewater discharges can contribute salts, metals, trace organics, nutrients, pathogens, 
pesticides, organic carbon, and oil and grease. 

 Agricultural irrigation return flows and non-point discharges can contribute salts (including 
bromide), organic carbon, nutrients, pesticides, pathogens, and sediment. 

 Large dairies and feedlots can contribute nutrients, organic carbon, and pathogenic organisms. 

 Water-based recreational activities (such as boating) can contribute hydrocarbon compounds, 
nutrients, and pathogens. 

 Atmospheric deposition can contribute metals, nutrients, pesticides, and other synthetic organic 
chemicals, and may lower pH. 

 Seawater intrusion can contribute salts, including bromide, which affects TDS levels and can 
contribute to formation of unwanted chemical byproducts in treated drinking water. 

In May of 1991, the District, the County of Sacramento Water Resources Division, and the City of 
Sacramento jointly established the Sacramento Coordinated Monitoring Program (CMP) on the 
Sacramento and American rivers. The fundamental purpose of the CMP is to develop high-quality 
data to aid in the development and implementation of water quality policy and regulations in the 
Sacramento metropolitan area. The program also helps monitor impacts that the Sacramento 
metropolitan area may have on local river water quality. The CMP, which involves annual monitoring 
for several samples during both dry and wet seasonal conditions, provides one of the most 
comprehensive sets of Sacramento River water quality data. Data for a ten-year period, from January 
2002 through October 2012, was compiled to characterize ambient water quality conditions in the 
Sacramento River. In addition, water quality data collected by the District for NPDES permit 
compliance was compiled to characterize ambient water quality conditions. These data are 
summarized in the Technical Memorandum, Ambient and Effluent Water Quality Assessment in 
Support of the District EchoWater Project Environmental Impact Report, provided in Appendix D2.  

Existing SRWTP Effluent Quality  
The District monitors approximately 200 constituents in the effluent. Table 4.7-2 summarizes the 
mean, standard deviation, median, and 95th percentile concentrations for selected constituents of 
concern in the SRWTP effluent. Appendix D2 provides summary statistics for all constituents 
monitored in the SRWTP effluent for NPDES permit reporting purposes.  

Table 4.7-2 Existing Effluent Quality for Selected Constituents for the Period August 1, 2009 through 
August 31, 2012 

Constituent Units Number of 
Samples 

Percent 
Detected 

Concentration 

Mean Standard 
Deviation Median 95th 

Percentile 
Ammonia mg/L-N 467 100% 25.1 3.37 24.9 31.1 
Total Nitrogen mg/L 347(1) 100%(1) 28.7(1) 3.76(1) 28.5(1) 35.5(1) 
Total Kjeldahl Nitrogen mg/L-N 347 100% 28.7 3.76 28.5 35.5 
Nitrate + Nitrite mg/L-N 85 1% ---(2) ---(2) ---(2) ---(2) 
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Table 4.7-2 Existing Effluent Quality for Selected Constituents for the Period August 1, 2009 through 
August 31, 2012 

Constituent Units Number of 
Samples 

Percent 
Detected 

Concentration 

Mean Standard 
Deviation Median 95th 

Percentile 
Total Phosphorus mg/L 57 100% 2.28 0.55 2.21 3.38 
Electrical Conductivity µmhos/cm 308 100% 782 73.9 778 914 
Total Dissolved Solids mg/L 310 100% 390 39.2 388 460 
Chloride mg/L 27 100% 91.5 10.0 91.0 111 
Total organic carbon mg/L 50 100% 23.5 3.47 23.2 30.0 
Mercury, total ng/L 253(3) 100%(3) 3.71(3) 1.36(3) 3.58(3) 5.29(3) 
Methylmercury, total ng/L 61(3) 100%(3) 0.38(3) 0.16(3) 0.35(3) 0.74(3) 
Total coliform MPN/100 mL 1093 54% 3.18 8.94 1.48 9.39 
Cryptosporidium 4 oocysts/100 mL 21 100% 1.15 0.85 0.88 3.65 
Giardia 4 cysts/100 mL 21 100% 8.24 5.86 6.86 19.5 
Dibromochloromethane µg/L 77 30% 0.17 0.23 0.09 0.65 
Dichlorobromomethane µg/L 77 100% 1.15 0.61 1.04 2.09 
Notes: mg/L = micrograms per liter; mg/L-N = milligrams per liter nitrogen; MPN/100mL = most probable number of coliform per 100 milliliter; ng/L = 
nanograms per liter; µmhos/cm = micromhos per centimeter. 

1  Total Nitrogen was not analyzed in the effluent. Statistics were derived by considering Total Nitrogen as the sum of Total Kjeldahl Nitrogen + Nitrate as N + 
Nitrite as N. 

2  Due to the very small amount of detected nitrate + nitrite data, no summary statistics could be calculated.  
3  Calculated from monitoring data collected from 1 August 2007 through 31 August 2012. 

4  Viability/pathogenicity of detected pathogens unknown because the analytical methods do not determine viability. 

Source: Appendix D2 

 

4.7.3 Environmental Impacts and Recommended Mitigation Measures 
Aspects of the project with the potential to affect hydrology and water quality include the 
construction of facilities and changes in SRWTP effluent discharge quality to the Sacramento River 
that would occur with project implementation. The SRWTP has been permitted to discharge up to 
181 mgd ADWF since 1990 and flow can increase to this level, regardless of the project. The project 
is intended to improve the quality of treated effluent, but would not increase permitted flow. Thus, 
the project does not alter the quantity of flow. However, as discussed in Section 4, the baseline flow 
is 141 mgd ADWF, using current treatment. The project assumes maximum permitted flows, 181 
mgd ADWF; thus, the water quality impact analysis is based on the difference between flows under 
baseline conditions (141 mgd ADWF, current treatment process) and under project conditions at full 
permitted capacity (181 mgd ADWF, project treatment process). (For a discussion of the differences 
in water quality with and without the project at fully permitted capacity, 181 mgd ADWF, please see 
discussion of the No Project Alternative in Section 7.4.1.) This section describes construction-related 
and permanent discharge-related effects on hydrology and water quality within the project area that 
would result from implementation of the project, and relates these effects to significance criteria to 
make determinations regarding environmental effects. 
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SIGNIFICANCE CRITERIA 
The hydrology and water quality effects of the project would be significant if its implementation 
would cause one of the following circumstances, which are based on the questions in the CEQA 
Initial Study Checklist, Appendix G of the CEQA Guidelines. The assessment shall be based on the 
current scientific and policy principles and application of professional judgment and experience and 
consideration of relevant technical and practical factors, as set forth below.  

Hydrology Effects 
 Substantially deplete groundwater resources or substantially impede groundwater recharge. 

The project may be considered to substantially deplete groundwater resources or substantially 
impede groundwater recharge if it causes a net deficit in aquifer volume or lowering of local water 
table levels such that groundwater could not support existing or planned and permitted land uses; 

 substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, or substantially increase the rate or amount of 
surface run off in a manner that would result in substantial erosion or siltation on- or offsite; 

 substantially change floodplain characteristics; 

 expose persons or property to a significant risk of flood hazards; 

 alter river channel geometry, course, or gradients and cause substantial erosion or siltation; 

 create or contribute runoff water that would exceed the capacity of existing or planned 
stormwater drainage systems; and/or 

 place within a 200-year flood hazard area structures that would impede or redirect flood flows. 

Water Quality Effects 
 Cause an exceedance of applicable state or federal numeric or narrative water quality 

objectives/criteria, or other relevant water quality effects thresholds by frequency, magnitude, 
and geographic extent that would result in substantial adverse effects to one or more beneficial 
uses within affected water bodies. 

 Cause a substantial adverse increase in levels of a bioaccumulative pollutant by frequency, 
magnitude, and geographic extent such that the affected water body (or portion of a water body) 
would be expected to have measurably higher body burdens of the pollutant in aquatic 
organisms, and substantially increase the health risks to wildlife (including fish) or humans 
consuming those organisms. 

 Degrade water quality (i.e., use remaining assimilative capacity) by a sufficient magnitude that 
would cause a substantial risk of adverse effects to one or more beneficial uses, even if water 
quality objectives/criteria do not exist or are not exceeded.  

 Further degrade water quality by measurable levels for one or more parameters that are included 
on the state’s CWA Section 303(d) list for the water body, such that beneficial use impairment 
would be made discernibly worse.  

METHODS AND ASSUMPTIONS 

Hydrology Assessment 
The hydrology assessment evaluates the long-term effects related to the discharge of stormwater 
and additional treated effluent from the SRWTP site to adjacent receiving waters through qualitative 
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evaluation of changes in site characteristics and the SRWTP discharge rate. The stormwater 
discharge assessment considered changes in impervious surface area and facilities in place or that 
would be constructed to manage stormwater. Similarly, changes in groundwater recharge considered 
the change in impervious surface area and degree to which an increase in stormwater and effluent 
discharge would alter flows relative to existing conditions. The surface water discharge assessment 
considered the discharge rate increase from existing conditions, which is 141 mgd ADWF, to 181 
mgd ADWF, as discussed above. 

Water Quality Assessment 
The water quality assessment provided in this section focuses on changes in conventional and 
priority and non-priority pollutant concentrations to the lower Sacramento River and Delta. While 
temperature is a water quality parameter, it is discussed in Section 4.8, “Aquatic Biological 
Resources,” because the only beneficial use of the lower Sacramento River and Delta that would be 
sensitive to the changes in temperature as a result of the project are aquatic life beneficial uses. 

The water quality assessment provided in this section evaluates both short-term effects related to 
construction and long-term effects related to the discharge of SRWTP effluent to the Sacramento 
River. The assessment methods of these two types of water quality effects are described below. 

Construction-Related Water Quality Effects 
The potential construction-related water quality effects were assessed considering many aspects of 
the work involved and potential environmental exposure to contaminants, including, but not limited 
to the following factors:  

 Types of materials and contaminants that may be handled, stored, used, or produced during 
project construction, and which could be released to the environment, and the related fate, 
transport, and harmful characteristics of the contaminants.  

 Magnitude, timing, and duration of the potential contaminant discharges, and exposure 
sensitivity of water bodies and beneficial uses that could be affected by the discharge. 

 Routes of exposure for contaminants, sediment and other constituents from the construction 
activity causing potential discharges to sensitive water bodies, including likelihood of seasonal 
exposure to rainfall and runoff, proximity of work to drainage ways, and occurrence of direct 
instream discharges. 

The assessment of potential water quality effects considered all of the beneficial uses. However, 
given the generally temporary and intermittent characteristics of construction and maintenance 
discharges, the focus of the assessment is on effects to aquatic life as the likely most sensitive 
beneficial use in the receiving water. In particular, large or sudden increases in sediment, or 
contaminant concentrations in sediment from construction or operations/maintenance activities are 
most likely to affect short-term, sensitive water quality characteristics such as acute health 
responses of aquatic organisms and their habitats. Other beneficial uses, such as 
municipal/industrial water supplies, recreational activities, or livestock/agricultural irrigation, are 
generally anticipated to be less sensitive to short-term water quality disturbances.  

Potential impacts from construction of tanks in Area 9 or of the stockpiling scenario would not result 
in impacts that are distinctive from other construction impacts, so this issue is not separately 
addressed in the analysis. 

Effluent Discharge Assessment 
The effluent discharge assessment evaluated effects to Sacramento River and Delta water quality 
that would result from surface water discharge of SRWTP effluent. The effluent discharge 
assessment evaluated changes to receiving water quality due to changes in effluent quality 
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associated with the project, as well as the increase in SRWTP discharge rate from baseline 
conditions (141 mgd ADWF) to 181 mgd ADWF, as discussed above. The Area 9, effluent conduit, 
and stockpiling scenarios would not affect the quality of effluent discharge and are not separately 
addressed in this analysis. 

The District monitors approximately 200 constituents in the effluent. CEQA requires the 
environmental analysis to focus on those effects of a project that may be significant. As a means to 
review all constituents monitored in the SRWTP effluent and identify those that merit further 
evaluation in the EIR, a constituent screening analysis was conducted on all effluent data collected 
by the District for NPDES permit reporting purposes. Based on the data screening analysis, 
constituents monitored in SRWTP effluent were placed into one of three categories: Tier 1, Tier 2, or 
Tier 3. The Tier 1 constituents were detected in the effluent and are historically of greatest concern 
to stakeholders and users of Sacramento River and Delta waters and they have the greatest 
potential to affect beneficial uses. Most Tier 1 constituents were assessed through water quality 
modeling to assess their potential changes in the Sacramento River and Delta as a result of 
implementing the project. Tier 2 constituents were also detected in the SRWTP effluent, but 
historically have been of lesser concern to stakeholders and users of Sacramento River and Delta 
waters, and receiving water concentrations typically do not reach levels adverse to beneficial uses. 
Tier 2 constituents were evaluated through a simple mass-balance equation, or qualitatively if 
sufficient information was not available for a quantitative assessment. Tier 3 constituents were 
those determined to pose little if any threat to water quality in the project area because they are 
rarely, if at all, detected in the SRWTP effluent such that there would be no long-term change to 
these constituents concentrations in the Sacramento River and Delta and are not assessed further 
in this EIR. The Tier 1 and Tier 2 constituents evaluated in detail in this EIR are listed in Table 4.7-3. 
The constituent screening analysis is detailed in Appendix D2. 

Table 4.7-3 Tier 1 and Tier 2 Constituents Assessed in Detail in this EIR 
Tier 1 Constituents Tier 2 Constituents 

Ammonia Aluminum 
Total Nitrogen Antimony 
Total Kjeldahl Nitrogen Arsenic 
Nitrate + Nitrite Benzo(a)anthracene 
Total Phosphorus Benzo(b)fluoranthene 
Electrical Conductivity Bis(2-ethylhexyl)phthalate 
Total Dissolved Solids Cadmium 
Chloride Carbon Tetrachloride 
Total Organic Carbon Chlorpyrifos 
Mercury Chromium 
Methylmercury Chrysene 
Total Coliform Copper 
Cryptosporidium Cyanide 
Giardia Iron 
Dibromochloromethane Lead 
Dichlorobromomethane Manganese 
Dissolved Oxygen Methyl Tert Butyl Ether 
 Methylene Chloride 
 Molybdenum 
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Table 4.7-3 Tier 1 and Tier 2 Constituents Assessed in Detail in this EIR 
Tier 1 Constituents Tier 2 Constituents 

 Nickel 
 Pentachlorophenol 
 Pesticides 
 Selenium 
 Silver 
 Tetrachloroethylene 
 Zinc, total 
Source: Based on the screening analysis in Appendix D2 

 

In addition to the Tier 1 and Tier 2 constituents listed above, the assessment addresses constituents 
of emerging concern, which include pharmaceuticals and personal care products. This group of 
constituents is discussed because the presence of these constituents in surface waters is of concern 
to stakeholders and users of Sacramento River and Delta waters. 

The Tier 1 constituents were modeled under different assessment scenarios to support the analysis 
of project-specific effects on near-field and Delta water quality. These scenarios include: 

 “Existing Condition,” which uses the existing discharge rate of 141 mgd ADWF and the current 
effluent water quality1;  

 “No Project,” which uses the permitted discharge rate of 181 mgd ADWF and the current effluent 
water quality (see Chapter 7, “Alternatives”); and 

 “Project,” which use the permitted discharge rate of 181 mgd ADWF and which evaluates 
effluent water quality corresponding to each of four treatment alternatives (see Chapter 7, 
“Alternatives”). 

To assess the water quality effects associated with each scenario, the modeled water quality in the 
near-field and in the Delta for the project was compared to the modeled water quality for existing 
conditions. 

The models used for the quantitative water quality analyses are: (1) DWR Simulation Model (CALSIM 
II); (2) Delta Simulation Model II (DSM2); (3) a near-field 3-dimensional dilution model, FLOWMOD; 
(4) a longitudinal dispersion model for the Sacramento River that simulates the advection and 
dispersion of effluent during reverse flow events that may result in a “double dosing” effect; and (5) 
U.S. EPA’s Dynamic Toxicity Model (DYNTOX). The use of these models in the near-field and far-field 
(Delta) water quality modeling is described below. 

CALSIM II results from the 2011 SWP Delivery Reliability Study were used to define system-wide 
hydrologic conditions for the water quality analysis. The Delivery Reliability Study simulated current 
                                                      
1  Discharge rates from the SRWTP to the Sacramento River are variable and in the past have climbed to as high as 155 mgd ADWF (in 

2003). Because the SRWTP has been permitted to discharge at 181 mgd ADWF and reached the 155 mgd ADWF level in the past, CEQA 
(and CEQA case law) would suggest that the 155 mgd ADWF discharge rate could be considered the baseline for evaluating water 
quality effects. In that instance, the increment of change between existing conditions and project conditions would be less (a difference 
of 26 mgd), and so would related impacts. However, discharge rates have decreased over the past several years due to use of water 
conservation, economic conditions and other factors, and the District has chosen the more conservative approach of establishing the 
baseline using discharge rates at the time of the 2010 permit renewal, 141 mgd ADWF. This results in a change of 40 mgd ADWF 
between existing conditions and project conditions. 
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(2011) operations of the SWP and the CVP using the 1922-2003 (82-year) period of hydrologic 
record, which is the data period that was compiled for use with CALSIM II. Hourly flow rates at the 
SRWTP discharge location for the 82-year period of hydrologic record were generated from the 
CALSIM II output using DSM2, which is currently the most widely used model for simulating flow and 
water quality in the Delta. The hourly flows were input to the near-field dilution and dispersion 
models to develop near-field effluent dilutions within the first 700 feet downstream of the SRWTP 
diffuser. These effluent dilutions and the effluent and Sacramento River water quality statistical 
distributions were input to DYNTOX, which was configured to generate in-plume water quality 
concentrations in the river at distances of 30 feet, 60 feet, 100 feet, 175 feet, 350 feet, and 700 
feet downstream of the SRWTP diffuser. Exhibit 4.7-1 shows how the results from each model either 
provided direct input to the probabilistic model, DYNTOX, or provided input to another model, the 
output of which provided input to DYNTOX.  

 
Source: Appendix D1 

Exhibit 4.7-1 Linkages Between the Hydrologic and Water Quality Models 

Four basic steps were used in implementing the DYNTOX probabilistic (also referred to as Monte 
Carlo) analysis to assess changes to water quality in the near-field: 

Step 1: Statistical distributions (mean, standard deviation) of constituent concentrations in 
the effluent and river were developed. 

Step 2: Water quality distributions developed in step 1 and the simulated volume fraction of 
effluent downstream of the diffuser were input into the probabilistic model, DYNTOX.  

Step 3: DYNTOX was used to determine hourly near-field constituent concentrations and to 
evaluate the potential frequency with which standards may be exceeded within the near-field 
zone (i.e., initial 700 feet downstream of diffuser) during the 82-year (1922-2003) 
simulation.  

Step 4: Output was analyzed to aid impact determinations.  

The modeling supported probabilistic analyses to develop cumulative probability distributions of 
water quality conditions in the near-field area (i.e., initial 700 feet downstream of the SRWTP 
diffuser) for the 82-year (1922-2003) hydrologic period of record. This period of record includes a 
range of water year types (i.e., wet, above normal, below normal, dry and critical), and includes such 
relatively rare phenomenon as reverse river flows, when flows in the river are low and tidal influences 
cause the river to reverse direction for a short period in the vicinity of the project. In the context of 
this project, a cumulative probability distribution defines the probability, or frequency, with which a 
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specified concentration of a constituent would be expected to occur, based on the range of possible 
river and effluent flow rates and constituent concentrations during the period in question.  

The modeling also supported determination of the incremental contribution of SRWTP effluent to 
seven locations in the Delta: (1) Greene’s Landing/Hood, (2) Emmaton, (3) Stockton intake, (4) Rock 
Slough, (5) Los Vaqueros intake, (6) the Delta Pumping Plant Headworks at Clifton Court Forebay, 
and (7) the Delta Mendota Canal/CVP Headworks. DSM2 was used to model the hourly percent 
contribution of SRWTP effluent in the water column at these far-field locations. Daily average percent 
effluent contribution was calculated from the hourly values. The daily average effluent contributions 
were then used to estimate the increment of change in the concentration of a constituent in the far-
field due to a change in SRWTP effluent quality and/or quantity. Other contributions of the 
constituent at the far-field location are assumed to remain constant. The project-specific far-field 
concentration of a constituent was estimated by adding the concentration increment associated with 
a change in SRWTP effluent (quality and/or quantity) to the ambient baseline concentration.  

The Technical Memorandum titled “Water Quality Modeling in Support of Sacramento Regional 
Wastewater Treatment Plant EchoWater Project EIR” in Appendix D1 fully describes the modeling 
conducted in support of the near-field and Delta water quality analyses. 

ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 
All issues and potential impacts to hydrology and water quality are discussed in the following section. 
No issues were omitted from the analysis. However, with regard to the stockpiling scenario and Area 
9 option, construction impacts would not be any different with respect to these options than other 
project components, thus they are not addressed separately. Further, project operations would not 
be affected by either of these project scenario/options, so they are not addressed in the project 
operations discussion. 

As noted above in Section 4.7.1, “Regulatory Background,” under the heading, “State Water 
Resources Control Board Resolution No. 68-16 (Statement of Policy with Respect to Maintaining 
High Quality Waters in California),” because the finding of consistency with the antidegradation 
requirements has been made by CVRWQCB, this issue is not discussed further in this EIR. The water 
quality impact analysis nevertheless fully evaluates whether the project has the potential to 
substantially degrade water quality. 

IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.7-1: Operations- and construction-related stormwater quality impacts. 
Operations-related stormwater runoff at the SRWTP would be conveyed to the headworks to undergo 
treatment with the wastewater flows. With this treatment, operations-related stormwater runoff 
would not contribute to adverse water quality effects. The project would involve construction 
activities, including earthmoving, exposure of unstable soils, and use of petroleum and other 
potentially polluting products. Temporary construction-related activities could cause temporary 
exceedances of receiving water quality objectives or other adverse effects to beneficial uses. The 
potential for temporary construction-related contaminant discharges to cause exceedances of water 
quality objectives and adverse effects to beneficial uses is considered to be a potentially significant 
impact.  

Impacts to water quality due to stormwater runoff from a wastewater treatment facility such as the 
SRWTP can generally originate from: (1) temporary construction activities, such as grading and 
excavation which expose soils to construction equipment leaks and to erosion, among other 
concerns; and (2) operations-related exposure of the facility to rainfall and runoff that may result in 
discharges of stormwater containing materials that are used or stored for SRWTP operations, runoff 
from paved or other impervious surfaces containing wastes, or inadvertent contaminant spills. As 
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described in Section 4.7.2, “Existing Environmental Setting,” stormwater runoff from the SRWTP 
facilities flows into the general drainage system. The general drainage and stormwater drainage 
systems route runoff to the plant headworks where it is combined with the SRWTP’s influent and 
treated along with all other wastewater.  

With implementation of the project, the long-term operations-related stormwater drainage for the 
SRWTP facility improvements would continue to be routed to the headworks and treated by the 
SRWTP before being discharged to the Sacramento River. With the long-term operations of the 
SRWTP site, the increased discharge of treated stormwater would not be anticipated to result in 
exceedances of water quality objectives or cause long-term water quality degradation that would 
increase the risk of substantial adverse effects to beneficial uses, because the high level of 
treatment by the plant would be expected to reduce and virtually eliminate pollutants from 
stormwater runoff. Even with the minor increase in the total area of impervious surfaces at the 
SRWTP site and associated operations that may result in incidental discharge of contaminants that 
may be exposed to stormwater runoff, any discharge of bioaccumulative constituents would not 
differ sufficiently from existing discharge to increase risks for adverse effects to fish and wildlife 
resources.  

With respect to the potential temporary construction-related activities, the wastewater treatment 
facility improvements would involve extensive work on approximately 344 acres of the SRWTP site 
during the course of the projected eight year construction period (intensive construction over seven 
years, plus an additional “contingency” year) of 2015 through 2023. Construction activities would 
involve earthwork such as grading, excavation, trenching, backfilling, hauling, compaction, and would 
include extensive soil borrow and disposal activities. Additionally, underground piping, conduits and 
galleries would be constructed. Construction also would involve paving, lighting, drainage, reinforced 
concrete, steel structures, delivery of construction materials and supplies to the site, and off-hauling 
of demolished and excavated material. Typical construction activities would require all terrain 
vehicles, fork lifts, cranes, pick-up and fuel trucks, compressors, loaders, backhoes, excavators, 
dozers, scrapers, pavement compactors, welders, concrete pumps and concrete trucks, and off-road 
haul trucks. Construction also would require temporary staging areas for storage of construction 
materials, fuels, equipment, and vehicles. Heavy equipment is expected to occasionally use the 
levee on the northerly side of the site, adjacent to Laguna Creek, for construction/modification of 
emergency storage basins (ESBs), which may result in potential runoff of silt to the creek. Runoff 
from construction in the core area of the facility would be routed to the SRWTP headworks, where it 
would be fully treated (to the same standards as all wastewater) prior to discharge with other 
effluent.  

Finally, the optional effluent outfall pipeline conduit, if constructed, would involve crossing Laguna 
Creek and Morrison Creek. This construction element would consist of open-trench construction 
during a period of no- or low-flow conditions in the creek channels during dry months. Therefore, 
outfall pipeline construction would not be exposed to storm event and runoff conditions. However, if 
the channels contain water when the crossings are constructed, some form of channel site 
dewatering would be implemented to avoid direct discharges of sediment and construction 
contaminants. Runoff from this area would not be routed though the headworks. (Runoff from 
construction in Area 9, which would result in only minor soil disturbance, also would not be routed 
through the headworks.) 

As a result of the extensive site disturbance, and duration of construction over many years, the site 
would be exposed to potential for soil erosion and runoff of construction-related contaminants and 
soil from seasonal rainfall. Graded and exposed soils also can be compacted by heavy machinery, 
resulting in reduced infiltration of rainfall and runoff, thus increasing the rate of runoff of 
contaminants, or increasing offsite erosion and sedimentation into offsite receiving waters. Potential 
construction-related contaminant discharges and water quality effects include increased 
concentrations and loading of organic matter, nutrients (nitrogen and phosphorus), and other 
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remnant historical contaminants that may be contained in the soil (e.g., trace metals, pesticides). 
Deep excavations for foundations and trenches may encounter shallow groundwater requiring site 
dewatering, which also can result in discharge of suspended sediment, turbidity, or other 
contaminants. Construction activities also would be anticipated to involve the storage, transport, 
handling, and use of a variety of hazardous substances and non-hazardous materials that may 
adversely affect surface and groundwater quality if discharged in stormwater runoff or directly to 
water bodies. Typical construction-related contaminants include petroleum products for refueling 
and maintenance of machinery (e.g., fuel, oils, solvents), concrete, paints and other coatings, 
cleaning agents, debris and trash, and human wastes. Construction activities also involve the 
potential for accidental spills of hazardous materials stored and used for construction.  

Aquatic life uses are the most sensitive beneficial use in adjacent receiving waters that could be 
adversely affected by discharges of contaminants and sediment in construction site runoff, which 
may include suspended sediment and turbidity, and toxic compounds in petroleum products (e.g., 
fuels, oil and grease), concrete, asphalt, paints, sealants and coatings, cleaning agents, or other 
products used during the construction. Based on the size and duration of construction activities, the 
potential exists for temporary discharges of construction-related contaminants to infiltrate the soil 
and adversely degrade groundwater, or enter the drainage system and be discharged to the 
Sacramento River, if the contaminants are not removed, or only partially removed, by the SRWTP 
treatment processes. Discharges to the Sacramento River could adversely affect water quality and 
aquatic life beneficial uses. Therefore, the temporary construction-related disturbances and potential 
for adverse water quality effects is considered to be a potentially significant impact.  

Mitigation Measure 4.7-1: Implement construction erosion control and water quality BMPs. 
The District, or its designated general contractor, will prepare a Water Pollution Control Plan (WPCP) for 
all construction activities in the area of the site where stormwater is discharged to the headworks.  

In addition, if the District decides to construct the effluent conduit and new tanks in Area 9, and the 
area of land disturbance would exceed one acre, the District or its designated general contractor will 
file a Notice of Intent and Permit Registration Documents for authorization of project construction 
activities under SWRCB’s NPDES Construction General Permit (Order No. 2009-0009-DWQ/NPDES 
Permit No. CAS000002 and all amendments). (A SWPPP would also be required if the project would be 
subject to the Construction General Permit.) If the area of land disturbance for construction of the 
effluent conduit and new tanks in Area 9 would not exceed one acre, only a WPCP would be required.  

The WPCP and (if needed) SWPPP prepared for the project will describe the BMPs that the District and 
its contractors will use to avoid and minimize potential adverse construction-related water quality 
effects. Construction designs, drawings, and contracts for construction activities will refer to and 
accommodate the requirements of the WPCP and, for applicable activities, the SWPPP and other 
requirements of the Construction General Permit. The WPCP and (if needed) SWPPP will be required in 
the contract specifications. All water quality, erosion, and sediment control measures included in the 
WPCP/SWPPP will be implemented as specified. The WPCP/SWPPP also will identify responsibilities of 
construction contractors for implementation and inspection of BMPs, and training elements for the 
personnel responsible for installation and maintenance of the BMPs.  

Plan measures may include, as relevant, but not be limited to, the following general categories of BMPs 
that have proven successful at reducing adverse water quality effects:  

 Waste Management and Spill Prevention and Response: Waste management BMPs are designed 
to minimize exposure of waste materials at all construction sites and staging areas such as waste 
collection and disposal practices, containment and protection of wastes from wind and rain, and 
equipment cleaning measures. Spill prevention and response BMPs involve planning, equipment, 
and training for personnel for emergency event response. 
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 Erosion and Sedimentation Control: Erosion control BMPs are designed to prevent erosion 
processes or events including scheduling work to avoid rain events, stabilizing exposed soils; 
minimize offsite sediment runoff; remove sediment from onsite runoff before it leaves the site; and 
slow runoff rates across construction sites. Identification of appropriate temporary and long-term 
seeding, mulching, and other erosion control measures as necessary. Sedimentation BMPs are 
designed to minimize offsite sediment runoff once erosion has occurred involving drainage 
controls, perimeter controls, detention/sedimentation basins, or other containment features. The 
District has committed to construction of a silt fence between the ESBs and Laguna Creek, and will 
develop other BMPs for erosion control as specified above. The fence will include snake exclusion 
material as a safeguard in the unlikely event a giant garter snake would come in contact with it. 

 Good Housekeeping and Non-Stormwater Discharge Management: Good housekeeping BMPs are 
designed to reduce exposure of construction sites and materials storage to stormwater runoff 
including truck tire tracking control facilities; equipment washing; litter and construction debris; 
and designated refueling and equipment inspection/maintenance practices. Non-stormwater 
discharge management BMPs involve runoff measures for contaminants not directly associated 
with rain or wind including vehicle washing and street cleaning operations. 

 Construction Site Dewatering and Pipeline Testing: Dewatering BMPs involve actions to prevent 
discharge of contaminants present in dewatering of groundwater during construction, discharges 
of water from testing of pipelines or other facilities, or the indirect erosion that may be caused by 
dewatering discharges.  

 BMP Inspection and Monitoring: Identification of clear objectives for evaluating compliance with 
WPCP and/or SWPPP provisions, and specific BMP inspection and monitoring procedures, 
environmental awareness training, contractor and agency roles and responsibilities, reporting 
procedures, and communication protocols. 

Significance after Mitigation 
The measures outlined herein are routinely implemented in the construction industry and have been 
developed for, and been proven successful for similar projects, at reducing stormwater and non-
stormwater construction contaminant discharges. Implementation of this mitigation measure would 
minimize and avoid many of the potential temporary construction-related water quality effects of the 
project. Consequently, the temporary construction-related activities would not be expected to result 
in constituent discharges of sufficient frequency, magnitude, and geographic extent to result in a 
substantial increase of exceedances of water quality objectives/criteria, or substantially degrade 
water quality with respect to the constituents of concern, and thus would not adversely affect any 
beneficial uses in receiving waters. Therefore, with implementation of this mitigation measure, the 
potential impact would be reduced to a less-than-significant level. 

Impact 4.7-2: Hydrology impacts.  
With implementation of the project, stormwater drainage generated on the SRWTP site and the wet 
weather peak weekly average SRWTP effluent discharge rate would increase. However, the 
incremental increase in stormwater drainage and SRWTP effluent discharge flow would be small 
relative to the background flows in the Sacramento River, and thus would not be of such magnitude 
to increase inundation levels, or impede or re-direct flood flows. This would be a less-than-significant 
impact. 

Implementation of the project has potential to contribute to hydrologic effects through physical 
facility changes that may increase the amount of runoff discharged to offsite receiving water bodies. 
All of the new SRWTP facilities to be constructed for the project would be located within the existing 
SRWTP perimeter levee system, which is designed to provide protection from 200-year flood flows. 
Therefore, the construction of the new SRWTP facilities would not increase the level of existing 
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encroachment of the SRWTP site on the floodplains of the Sacramento River or the Laguna-Morrison 
Creek channels, and thus floodplain encroachment potential or exposure of the SRWTP site or 
personnel within the perimeter levee to flooding hazards is not discussed further.  

The SRWTP daily peak wet weather discharge flow to the Sacramento River, which typically occurs in 
the winter when river flows are highest, is expected to decrease slightly relative to existing 
conditions. This is because ESBs would be constructed under the project to store peak rates of 
wastewater inflow, thereby allowing operators to meter the SRWTP treatment and effluent discharge 
rate. With flow equalization, the peak daily wet weather effluent discharge rate to the Sacramento 
River would be about 330 mgd (511 cfs), which is slightly lower than the existing peak discharge rate 
of 337 mgd (520 cfs). However, with the increased wastewater inflows that would occur over time, 
the duration and volume of wet weather flows would increase, reflected in a predicted increase in 
the weekly average discharge rate from 248 mgd (384 cfs) to 330 mgd (511 cfs) (Abraham, pers. 
comm., 2013).  

Construction of the project would result in the conversion of about 344 acres of existing developed 
SRWTP area and undeveloped area to impermeable surfaces (e.g., building pads, asphalt roads). The 
existing general drainage and stormwater drainage systems for the SRWTP would be expanded as 
part of the project to accommodate the increased runoff. Stormwater runoff from the areas of the 
SRWTP site that would have new or upgraded treatment facilities constructed would be conveyed to 
the SRWTP headworks for treatment and subsequently discharged to the Sacramento River. 
Therefore, there would be no change in stormwater drainage discharges from the SRWTP site to any 
local stream (e.g., Laguna Creek), and the project would not exceed the capacity of any existing or 
planned drainage system. The potential increase in stormwater discharge associated with the project 
would be small relative to much larger flows in the Sacramento River, and thus are not anticipated to 
result in substantial adverse hydrologic effects downstream of the SRWTP site.  

The SRWTP site and surrounding Buffer Lands are located in a generally rural area and overlie the 
extensive unconfined groundwater aquifer of the Central Valley. Temporary construction site 
dewatering operations up to about 30 feet below ground surface may be necessary to provide dry 
soils and facilitate construction of underground foundations and utilities for the project. The shallow 
soils of the SRWTP site may be saturated during wet weather periods in the winter, but regional 
average groundwater levels are much deeper than underground building foundations and utilities. 
Consequently, the temporary construction dewatering operations would be anticipated to result in 
only localized drawdown of saturated soil water, and would not affect the regional groundwater 
aquifer. The construction of additional impervious surfaces in the approximately 344 acres of the 
SRWTP site affected by the project would result in a minor reduction in the long-term percolation of 
rainfall and recharge of underlying groundwater. However, the additional acreage of impervious 
surfaces would immeasurably change the balance of permeable surfaces that contribute to 
groundwater recharge in the Central Valley. Consequently, the minor reduction in groundwater 
recharge as a result of the conversion of additional SRWTP land to impervious surfaces would not 
substantially affect local groundwater conditions.  

The existing and project-related peak wet weather SRWTP effluent discharge rates of 522 and 511 
cfs are less than 1.0 percent of the 10th percentile exceedance flow of 53,800 cfs in the Sacramento 
River. Peak effluent discharge rates are likely to occur during winter when precipitation and 
background river flows also are elevated. However, discharge of effluent from the SRWTP into the 
Sacramento River would not cause Sacramento River flows to go outside the normal annual range of 
flow nor would SRWTP discharges under the project substantially change Sacramento River water 
surface elevations, channel geometry, meander processes, nor would it increase erosion of the 
riverbanks. The SRWTP discharges under the project would not increase flooding hazards above 
existing conditions because they would not be of such magnitude to increase inundation levels, or 
impede or re-direct flood flows.  
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Because the general drainage and stormwater drainage systems for the SRWTP would be expanded 
to accommodate the increased project-related stormwater runoff, groundwater recharge and local 
aquifer conditions would not be substantially or adversely affected, and Sacramento River, and flows 
would not be substantially affected by project-related increases in wet weather effluent discharges or 
stormwater runoff, the potential hydrologic effects of the project are considered to be less than 
significant. 

Mitigation Measures 
No mitigation is required. 

Impact 4.7-3: Water quality impact – ammonia.  
The project would reduce mean concentrations of ammonia in the SRWTP effluent relative to existing 
conditions by an estimated 99.4 percent, from 25.1 milligrams per liter nitrogen (mg/L-N) to 0.16 
mg/L-N. Discharges of ammonia to the Sacramento River would not exceed the U.S. EPA’s 
recommended ammonia criteria for protection of aquatic life from acute and chronic toxicity, and 
would not cause long-term degradation (i.e., use remaining assimilative capacity) for ammonia 
relative to U.S. EPA criteria. This would result in a slightly beneficial impact. 

Ammonia is a component of municipal wastewater. Ammonia discharges from wastewater treatment 
plants to surface waters is of concern based on its potential toxicity to aquatic life. Discharge of 
ammonia also is of concern regarding its effect on dissolved oxygen concentrations as it oxidizes and 
converts to nitrite and nitrate, and its contribution to nutrient enrichment and eutrophication effects. 
This impact discussion addresses the effects of the project’s ammonia discharges on aquatic life 
toxicity in the Sacramento River in the vicinity of the SRWTP diffuser, where discharge-related 
ammonia concentrations and potential for toxic effects would be greatest. Dissolved oxygen changes 
due to the project are addressed in Impact 4.7-13, “Water Quality Impact – Dissolved Oxygen.” 
Effects of ammonia discharges on nutrient enrichment are addressed in Impact 4.7-6, “Water Quality 
Impact – Total Nitrogen and Nutrient Enrichment Effects.” 

The applicable water quality objective for ammonia in the Sacramento River is the narrative toxicity 
objective in the Basin Plan. Until recently, CVRWQCB has been using the U.S. EPA’s 1999 ambient 
freshwater aquatic life criteria to interpret the narrative toxicity objective for ammonia. The U.S. 
EPA’s 1999 ammonia criteria consist of an acute criterion with an averaging period of one-hour, and 
two chronic criteria, with averaging periods of 4 days and 30 days (U.S. EPA 1999). The acute 
criterion is dependent on pH; the chronic criteria are dependent on pH and temperature. The acute 
criterion is more stringent when salmonids are present, and the chronic criterion is more stringent 
when early life stages are present. During the preparation of this EIR, U.S. EPA published final 
revised recommended freshwater criteria for ammonia that incorporate new information regarding 
ammonia toxicity to unionid mussels and gill-breathing snails (U.S. EPA 2013). The 2013 ammonia 
criteria are more stringent than the 1999 criteria with incorporation of unionid mussel toxicity data in 
the criteria calculation. U.S. EPA’s 2013 criteria document presents site-specific criteria for locations 
where unionid mussels are absent. Both the acute and chronic criteria are dependent on pH and 
temperature, and the acute criterion is dependent on the presence of salmonids while the chronic 
criteria (when unionid mussels are absent) are dependent on the presence of early life stages.  

Table 4.7-4 presents a comparison of U.S. EPA’s 1999 criteria and 2013 criteria expressed as total 
ammonia nitrogen at pH 7 and 20°C, when salmonids and early life stages are present. Criteria are 
not to be exceeded more than once every three years on average.  
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Table 4.7-4 Comparison of U.S. EPA’s 1999 Criteria and 2013 Criteria for Total Ammonia Nitrogen 

Criterion Duration 1999 Criteria 
2013 Site-specific Criteria 

Unionid Mussels Present Unionid Mussels Absent 
Acute (1-hour average) (mg/L-N) 24 17 24 

Chronic (30-day rolling average) (mg/L-N) 4.1* 1.9* 6.5* 
Notes: mg/L-N = milligrams per liter nitrogen 

* Not to exceed 2.5 times the criterion continuous concentration as a 4-day average within a 30-day period. 

Source: U.S. EPA 2013 

Very few surveys of mussels have been completed documenting the presence of unionid mussels in 
California, and no surveys have been completed in the vicinity of the SRWTP diffuser to confirm the 
presence of unionid mussels. One study looked for three mussels native to California, two of which 
are in the Order Unionoida, in Suisun Marsh, the Sacramento River near the Butte/Glenn County line, 
and the San Joaquin River downstream of Stockton (Howard 2010). Anodonta californiensis 
(Unionoida) was present at these three sites. CVRWQCB cited this study in its report titled “Nutrient 
Concentrations and Biological Effects in the Sacramento-San Joaquin Delta” (CVRWQCB 2010a): 

The freshwater Unionid mussel Anadonata sp. is present in the Sacramento watershed 
above the City of Sacramento and in the Delta (personal communication, Jeanette Howard). 
It is not known whether the mussel is in the lower Sacramento River near the SRWTP. 
However, Anadonata disperses by a larval glochidia stage which attaches to passing fish. So, 
it is possible that Anadonata is present in the lower River since it is present both above and 
below the SRWTP. If so, then the new draft ammonia criteria for protection of mussels may 
apply. 

Based on the fact that very few surveys for unionid mussels have been documented and none of the 
sampling sites in the Howard (2010) study were located particularly close to the SRWTP diffuser 
location, it is not definitively known if any species within the Order Unionoida occur in the 
Sacramento River downstream of the SRWTP, where ammonia concentrations could potentially be at 
concern levels (i.e., near the diffuser).  

With the project, the mean concentration of ammonia in the SRWTP effluent is projected to be 
0.16 mg/L-N, reflecting an estimated 99.4 percent reduction in the existing condition’s mean 
concentration of 25.1 mg/L-N. The maximum concentration of ammonia in the effluent is projected 
to be 1.4 mg/L-N (Appendix D3). 

Over time, the SRWTP discharge rate will increase to its permitted capacity, from 141 to 181 mgd 
ADWF, as has been allowed by the NPDES permits issued since 1990 by CVRWQCB. Thus, changes 
to ammonia concentrations in the Sacramento River and downstream waters described below would 
be due to changes in effluent quality resulting from the project and the increase in discharge rate to 
the full permitted capacity.  

Modeling simulations were performed to quantify ammonia concentrations in the near-field area of 
the Sacramento River (i.e., initial 700 feet downstream of the SRWTP diffuser) under existing 
conditions and project conditions. The simulations assess compliance with U.S. EPA’s 2013 
ammonia criteria (Appendix D5). Under the project, the 99.91 percentile hourly ammonia 
concentration would be 0.66 mg/L-N at 30 feet downstream of the SRWTP diffuser, decreasing to 
0.47 mg/L-N at 700 feet downstream of the diffuser as the effluent mixes with the river water, which 
would be a reduction in the highest hourly river ammonia concentrations of about 90 percent at 
these locations in the river relative to existing conditions. The median ammonia concentration in the 
Sacramento River would be 0.10 mg/L-N at 30 feet downstream of the SRWTP diffuser, decreasing 
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to 0.09 mg/L-N at 700 feet downstream of the diffuser. The resulting ammonia concentrations in the 
Sacramento River would always be less than U.S. EPA’s 2013 acute and chronic criteria that are 
based on salmonids and early life stages being present, and unionid mussels not being present. 
River ammonia concentrations would also always be less than U.S. EPA’s 2013 criteria based on 
unionid mussels being present. Therefore, the project would not cause an exceedance of U.S. EPA’s 
2013 ammonia criteria or the state’s narrative toxicity objective. Further, because there would be a 
substantial reduction in ammonia discharged and a corresponding reduction in ammonia 
concentrations in the Sacramento River downstream of the diffuser, the project would not cause 
long-term degradation (i.e., use remaining assimilative capacity) for ammonia relative to existing 
conditions.  

Based on the assessment provided above, the project would have a slightly beneficial impact on 
receiving water ammonia concentrations. 

Mitigation Measures 
No mitigation is required. 

Impact 4.7-4: Water quality impact – nitrate + nitrite.  
The project would nitrify the SRWTP effluent, thus converting effluent ammonia to nitrate. Hence, 
under the project, effluent nitrate + nitrite concentrations would increase. Nevertheless, the SRWTP 
discharge of nitrate + nitrite under the project, when added to the ambient receiving water, would 
not contribute to exceedance of the primary MCL of 10 mg/L for nitrate + nitrite in the near-field (i.e., 
within 700 feet of the diffuser) or in the Delta. Further, the project would not cause substantial, long-
term degradation of water quality with respect to nitrate + nitrite. The minor degradation that would 
occur in Delta waters would not be of sufficient magnitude to cause a substantial risk of adverse 
effects to beneficial uses and would not make any CWA Section 303(d)-listed impairments 
discernibly worse because Delta waters are not 303(d)-listed for nitrate + nitrite. Finally, neither 
nitrate nor nitrite is a bioaccumulative constituent; thus, bioaccumulation is not an issue of concern. 
This would be a less-than-significant impact. 

Nitrate and nitrite are components of municipal wastewater and are present in treated secondary 
effluent. The nitrate ion is formed by the complete oxidation of ammonium ions and ammonia by soil 
or water microorganisms. Nitrite is an intermediate product of this nitrification process. In 
oxygenated waters, nitrite is rapidly oxidized to nitrate. This impact discussion presents nitrite and 
nitrate together primarily because the applicable water quality objective, which is for protection of 
human health, is expressed as nitrate plus nitrite (nitrate + nitrite). This impact discussion addresses 
the effects of the project’s nitrate + nitrite discharges on human health from consumption of water, 
as aquatic life toxicity is not an issue of concern for nitrate + nitrite. In recognition of rapid 
conversions of nitrite to nitrate, and uptake of nitrate in aquatic environments by plants, U.S. EPA 
(1986) states that levels of nitrate and nitrite that would be required to cause toxicity to aquatic life 
“…would be unlikely to occur in natural surface waters. Recognizing that concentrations of nitrate or 
nitrite that would exhibit toxic effects on warm- or coldwater fish could rarely occur in nature, 
restrictive criteria are not recommended.” Discharge of nitrate + nitrite also is of concern regarding 
its contribution to nutrient enrichment and eutrophication effects. Effects of nitrate + nitrite 
discharges under the project on nutrient enrichment are addressed in Impact 4.7-6, “Water Quality 
Impact – Total Nitrogen and Nutrient Enrichment Effects.” 

Applicable water quality objectives for nitrate + nitrite are incorporated by reference into the Basin 
Plan’s chemical constituents objective. The chemical constituents objective applies Title 22 primary 
and secondary MCLs to waters designated for municipal and domestic supply (MUN). The primary 
MCL for nitrate + nitrite is 10 mg/L-N. Neither the Sacramento River nor the Delta is CWA 303(d)-
listed as impaired due specifically to elevated nitrate or nitrite. 
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SRWTP effluent concentrations of nitrate + nitrite under existing conditions are typically non-detect 
(method detection limit = 0.1 mg/L-N). Under the project, the mean concentration of nitrate + nitrite 
is projected to be 6.72 mg/L-N. The projected increase in effluent nitrate + nitrite concentration is 
primarily due to the nitrification of ammonia that would occur (contributing to the reduction in 
ammonia described in Impact 4.7-3), and the level of denitrification to be provided under the project.  

Over time, the SRWTP discharge rate will increase relative to existing conditions due to population 
growth, from 141 to 181 mgd ADWF, as allowed by the NPDES permits issued by CVRWQCB since 
1990. Thus, changes to nitrate + nitrite concentrations in the Sacramento River and downstream 
waters described below would be due to changes in effluent quality resulting from the project and 
the increase in discharge rate to the full permitted capacity.  

Modeling simulations were performed to quantify nitrate + nitrite concentrations in the near-field 
area of initial effluent mixing in the Sacramento River (i.e., initial 700 feet downstream of the SRWTP 
diffuser) and contributions to seven far-field Delta locations under existing conditions and project 
conditions (Appendix D5). At 700 feet downstream of the SRWTP diffuser, there would be a small 
increase in the mean Sacramento River concentration of nitrate + nitrite of 0.20 mg/L-N, from 0.13 
mg/L-N under existing conditions to 0.33 mg/L-N under the project. Nitrate + nitrite concentrations 
would always be less than the 10 mg/L-N MCL for nitrate + nitrite within 700 feet downstream of the 
diffuser. The project would result in small increases in nitrate + nitrite contributions to the Delta, 
assuming no loss or uptake of nitrate + nitrite between the SRWTP outfall and downstream Delta 
locations. However, it should be noted that the assumption of no loss or uptake of nitrate + nitrite 
between the SRWTP outfall and downstream Delta locations is a conservative assumption and leads 
to a potential overstatement of the effects of the discharge on nitrate + nitrite concentrations. The 
mean contributions were modeled to increase by 0–0.1 mg/L-N, depending on location. Median 
ambient concentrations of nitrate + nitrite at the modeled locations are 0.4 mg/L-N or less, and 95th 
percentile concentrations are 2 mg/L-N or less (Appendix D2). Therefore, the SRWTP discharge of 
nitrate + nitrite under the project, when added to the ambient receiving water concentrations, would 
not contribute to exceedance of the primary MCL for nitrate + nitrite in the Delta. 

The small modeled increases in nitrate + nitrite concentrations in the Sacramento River and Delta 
would result in a minor reduction (about 1 percent) in the remaining assimilative capacity with 
respect to the primary MCL. However, modeled nitrate + nitrite concentrations would remain well 
below the primary MCL with the project, thus, the degradation would not be of sufficient magnitude 
to substantially increase the risk of adverse effects to MUN beneficial use.  

Based on the assessment provided above, this impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 

Impact 4.7-5: Water quality impact – total phosphorus and nutrient enrichment effects.  
The SRWTP effluent phosphorus concentrations would not change under the project; however the 
increased effluent discharge relative to existing conditions, allowed by the current NPDES permit 
regulating the discharge, would result in minor increases in the long-term average phosphorus 
concentrations in the Sacramento River downstream of the SRWTP discharge and other locations of 
the Delta. This estimated increase in total phosphorus concentration in the Sacramento River would 
not cause exceedance of applicable state or federal numeric water quality criteria/objectives 
because none exist. Based on current science, the increase in total phosphorus concentration 
downstream of the SRWTP diffuser would not be expected to alter Delta primary production by 
frequency, magnitude, or geographic extent, if at all, that would cause adverse effects to aquatic life 
or other beneficial uses in Delta waters, or downstream water bodies. Phosphorus is not a 
bioaccumulative constituent and thus would not contribute to any adverse bioaccumulative effects 
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to aquatic life or humans. Phosphorus can facilitate algae growth; however, there are no numeric 
criteria/objectives for total phosphorus in the Delta and phosphorus levels are not limiting growth, so 
the incremental increase in phosphorus concentration in Delta waters would not be expected to 
degrade water quality by a sufficient magnitude to cause a substantial risk of adverse effects to 
beneficial uses. The Delta is not CWA Section 303(d)-listed for phosphorus, and thus the incremental 
increase in total phosphorus would not make an existing impairment measurably worse. While there 
is uncertainty regarding the effects of changed phosphorus concentrations on algal communities 
downstream of the discharge, available evidence indicates that the projected increase in 
phosphorus discharge under the project would not result in substantial adverse impacts to Delta 
algae community composition or biomass. Consequently, the incremental increase in phosphorus 
loading from the project would not foreseeably adversely affect aquatic life, recreation, municipal 
and domestic water supply, or any other beneficial uses of water bodies downstream of the 
discharge, including the canals and reservoirs that receive exported Delta water. This would be a 
less-than-significant impact.  

Phosphorus (principally phosphate), in combination with nitrogen and other environmental factors, 
has the potential to influence the Delta ecosystem and the pelagic food web of the Sacramento River 
and Delta through its role in primary productivity (i.e., growth of algae and other organisms at the 
base of the aquatic food chain) and eutrophication. The effect of phosphorus on primary productivity 
and bacterial biomass production in aquatic ecosystems has been well-studied (Cloern 2001). In 
cases where phosphorus is implicated in the eutrophication of water bodies, excess enrichment of 
phosphorus may contribute to increased levels of algal and aquatic plant biomass and buildup of 
organic matter. In addition to the primary aesthetic characteristics of a water body that may change 
with eutrophication (change in color, clarity, and odor), significant secondary biological effects may 
occur when accumulated biomass starts to decompose, consuming the dissolved oxygen present in 
the water column, and potentially leading to mortality or other adverse impacts to aquatic organisms. 
However, primary production is affected by more than just nutrient concentrations. Other 
environmental factors of importance in the Delta and the San Francisco Estuary include hydrologic 
residence times, tidal mixing, water temperature, turbidity, light penetration into the water column, 
climate, and grazing pressure by clams. One or more of these factors can influence the ability of 
primary producers to utilize the nutrients available to them (McKee et al. 2011; Cloern and Jassby 
2012). 

The phosphorus species important to the primary productivity of the Sacramento River and Delta 
include phosphate, dissolved organic phosphorus, particulate organic phosphorus (detritus), and 
particulate inorganic phosphorus. Organic forms of phosphorus tend to represent a small portion of 
the total phosphorus available in a system (McKee et al. 2011). From a nutrient loading perspective 
and its impact on primary productivity, it is most useful to consider total phosphorus and total 
nitrogen.  

Phosphorus inputs to aquatic systems come primarily from terrestrial sources, with some small level 
of atmospheric deposition also contributing to total phosphorus loading. Terrestrial phosphorus 
loading derives from agriculture, municipal wastewater, industrial discharges, and stormwater runoff. 
Rivers and estuaries show ecological responses to changes in nutrient levels, although those 
responses vary considerably between rivers and estuaries depending on a host of other physical and 
biological factors (Cloern 2001; Cloern and Jassby 2012). 

Issues of Concern 
As mentioned above, the general concern regarding nutrients in surface waters, including 
phosphorus, is that excess nutrients could produce undesirably high quantities of algae (i.e., 
eutrophication, which can have several negative effects on water quality). However, the Delta shows 
low primary production compared to other well-studied estuaries (Nixon 1988), which is in line with 
other estuaries exhibiting high turbidity (Goosen et al. 1999). It is not known with certainty whether 
the low primary productivity is problematic for the ecosystem (i.e., that the base of the food chain 
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provides limited food to consumers), but it is potentially one of many stressors on the ecosystem 
(Sommer et al. 2007). Historically, the Delta’s low primary productivity has been attributed to high 
turbidity which limits light penetration through the water column (Cole and Cloern 1984, 1987; 
Cloern 2001; Cloern and Jassby 2012), grazing from the introduced clam, Corbula amurensis (Alpine 
and Cloern 1992; Kimmerer et al. 2012; Cloern and Jassby 2012), and freshwater flows and 
residence time (Cloern 2001; Cloern and Jassby 2012). It is generally accepted that Delta primary 
productivity is not limited by a scarcity of nutrients (i.e., nutrients are in abundance to meet 
nutritional requirements of primary producers) and, therefore, small to modest increases or 
decreases of nutrient concentrations will not substantially affect primary productivity (Jassby et al. 
2002; Jassby 2005). In recent years, two new hypotheses have been developed to explain the low 
primary productivity observed in the Delta: ammonium inhibition (Wilkerson et al. 2006; Dugdale et 
al. 2007) and stoichiometric effects associated with nitrogen to phosphorus (N:P) ratios (Glibert 
2010; Glibert et.al. 2011). Only the stoichiometric effects associated with N:P ratios have relevance 
for total phosphorus. 

Glibert (2010, 2011) has asserted that increased N:P ratios in the San Francisco Estuary have 
changed the nutrient stoichiometry of the system and driven changes in the food web that have 
altered food quality and biogeochemical dynamics. Glibert (2010) has hypothesized that the change 
in the N:P ratio in the San Francisco Estuary was brought about by an increase in ammonia 
concentrations contained in treated wastewater effluent discharged to Delta waterways in 
combination with a reduction of phosphates, thus causing an increase in the N:P ratio. The prevailing 
thought of Glibert et al. (2011) is that algae will better perform within the ecological community when 
their internal nutrient ratios match the external (receiving water) nutrient ratios. Dinoflagellates have 
higher internal N:P ratios than diatoms at their maximum growth rates. Thus, Glibert et al. (2011) 
hypothesize that the Delta has shifted from a diatom-based to a dinoflagellate-based phytoplankton 
community due largely to shifting (increased) N:P ratios. Diatoms are generally thought to be a better 
food source for consumers than are dinoflagellates. These same researchers found that the changes 
in species composition in the San Francisco Estuary were not strongly correlated with phosphorus 
concentrations.  

Dr. James Cloern and several other Delta scientists published a critique (Cloern and Jassby 2012) of 
Glibert (2010) that criticized the improper use of the statistical approach (cumulative sums of 
variability, or CUSUM) employed by Glibert to make various inferences about the role of ammonia 
and nutrients in the decline of pelagic organisms (i.e., those residing in the water column as opposed 
to at the bottom of the water column or in the sediment), generally referred to as pelagic organism 
decline. Also, in Glibert et al. (2011) the authors acknowledge that “while compelling, the ecological 
stoichiometry model raises many questions that need further analysis in the San Francisco 
Estuary…” and “… regulation of the food web by nutrient controls is directly testable, and there is 
much that needs to be explored to test these relationships directly.” 

In 2011, a San Francisco Bay science team prepared a literature review and data gaps analysis of 
nutrients for the San Francisco Bay Estuary, and reviewed the various hypotheses pertaining to 
nutrient effects and determined that there is no consensus among the scientific community that any 
of the ecological changes observed in the Delta over the past two decades can be attributed to a 
single factor. The analysis indicated that there has been no research performed in the Delta that 
would allow scientists and regulators to make an informed decision on how N:P ratios should be 
changed to improve the ecosystems of the San Francisco Estuary (McKee et al. 2011). Others have 
concluded that significant additional study is required to address these hypotheses 
(Senn et al. 2013). 

As mentioned above, high turbidity in the Delta can limit primary productivity by limiting the depth of 
penetration of light, which most primary producers need to grow, through the water column. When 
Delta waters are exported into conveyance canals, algae have the potential to no longer be light-
limited, and thus concern exists that nutrients would become the controlling factor on algae growth, 
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which would imply that increases in nutrient levels in Delta export waters may increase 
phytoplankton growth in the canals and southern California reservoirs. Algal blooms occur 
periodically in exported water conveyance facilities and are problematic in that they create biomass 
that can obstruct water conveyance facilities and clog filters, and they may also lead to taste and 
odor problems for municipal supplies.  

Applicable Objectives/Criteria 
There are currently no state adopted water quality objectives or federal criteria for phosphorus 
applicable to the segment of the lower Sacramento River within the Delta. In the 2013 Delta Plan, 
the Delta Stewardship Council has recommended that the SWRCB, the San Francisco Bay RWQCB 
and CVRWQCB work together to develop either narrative or numeric nutrient water quality objectives 
for the Delta. The point of such objectives would be to protect recreational and aquatic life uses from 
the effects of eutrophication (e.g. nuisance algae growths, aesthetic impacts, low dissolved oxygen, 
and food web impacts). It is anticipated that phosphorus will be addressed in that effort. 

In 2001, U.S. EPA released ecoregional nutrient criteria recommendations for rivers and streams to 
provide guidance to states in their consideration of nutrient objectives. U.S. EPA produced values for 
Ecoregion I, which includes the waters of the Central Valley of California (U.S. EPA 2001). The Delta 
is located within the Central Valley, but the Delta is an estuary, not a river or stream. U.S. EPA had 
intended to develop criteria for estuaries, but has not yet released criteria recommendations for 
nutrient criteria in estuaries. The aggregate Ecoregion I criterion for phosphorus in rivers and 
streams is 0.047 mg/L, expressed as a median value, while the criterion for the Central Valley 
subecoregion is 0.077 mg/L, again expressed as a median value. The methodology for the 
development of the U.S. EPA ecoregional criteria was based on a statistical approach to approximate 
reference water conditions. In that approach for Ecoregion I, data for all rivers and streams were 
assessed and criteria values were set at the 25th percentile of the observed values. This approach 
does not attempt to link nutrient concentrations to impacts to beneficial uses, but rather represents 
an approximation of the nutrient concentrations associated with low human impact or reference 
conditions. U.S. EPA developed the nutrient criteria recommendations with the intent that they serve 
as a starting point for states to develop more refined criteria, as appropriate, to reflect local 
conditions. 

SWRCB has previously considered use of the U.S. EPA ecoregion criteria but has opted not to use 
those values in setting nutrient objectives in California. Instead of using the U.S. EPA criteria, SWRCB 
has opted for an approach to develop nutrient numeric endpoints to better link the objectives to 
beneficial use endpoints. More recently, in its August 2011 CEQA Scoping document for its proposed 
nutrient policy for inland surface waters, SWRCB stated its preference for the nutrient numeric 
endpoint approach over the U.S. EPA ecoregion approach. The reasoning behind the preference 
appears to be that the U.S. EPA ecoregional approach is not directly related to impacts on beneficial 
uses, and thus implementing the U.S. EPA ecoregional criteria may be overly protective in some 
areas and under protective in others. The adoption of that nutrient policy by SWRCB is scheduled for 
2014 or 2015. 

Current Ambient Conditions 
Current total phosphorus concentrations in the Sacramento River at Freeport and downstream of the 
SRWTP discharge at far-field Delta locations are provided in Table 4.7-5. 

A trend analysis performed by the District as part of its 2009 NPDES permit renewal efforts found 
that total phosphorus levels in the Sacramento River and Delta over the past several decades are 
variable (slightly decreasing or remaining stable, depending on location) (Regional San 2009). Total 
phosphorus levels in the Sacramento River at Freeport (1970–2008), just upstream of the SRWTP 
discharge, showed a slight downward trend in concentrations over time. Similarly, total phosphorus 
measured in the Sacramento River at Greene’s Landing/Hood (1971–2008), the Contra Costa Water 
District (CCWD) Pumping Plant #1 Intake (2002–2008), and the Harvey O. Banks Delta Pumping 
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Plant (1997–2008) all showed slight to moderate decreases in concentrations over the past decade 
or more. The trend analysis conducted on total phosphorus data collected at the CCWD Los 
Vaqueros Intake (2002–2008) showed no observable trend in concentrations over time (Regional 
San 2009). 

Table 4.7-5 Current Ambient Total Phosphorus Concentrations (mg/L) Upstream and Downstream of the 
SRWTP Discharge at Select Delta Locations for the Period 2002-2012 
Location n Percent Detected Median 95th Percentile 

Sacramento River at Freeport (upstream) 65 57 0.048 0.15 
Sacramento River at Greene’s Landing/Hood 203 100 0.077 0.16 
CCWD Pumping Plant #1 Intake 71 100 0.061 0.11 
CCWD Los Vaqueros Intake 121 100 0.084 0.14 
Clifton Court Forebay 160 100 0.092 0.15 
Source: Appendix D2 

Impact Assessment 
Under the project, the mean total phosphorus concentration in the SRWTP effluent is projected to be 
essentially the same as under existing conditions, 2.26 mg/L (Appendix D3). Thus, changes to total 
phosphorus concentrations in the Sacramento River and downstream waters described below would 
not be due to the project. Rather, the changes in total phosphorus concentrations would only be due 
to the SRWTP discharging at higher rates, up to its full 181 mgd ADWF treatment capacity, as 
allowed by the NPDES permits issued since 1990 by CVRWQCB.  

Modeling simulations were performed to quantify total phosphorus concentrations in the near-field 
area of the Sacramento River (i.e., initial 700 feet downstream of the SRWTP diffuser) and 
contributions to seven far-field Delta locations under existing and project conditions (Appendix D5). 
In the Sacramento River at 350 feet and 700 feet of the SRWTP outfall, median in-plume total 
phosphorus concentrations were modeled to be 0.14 mg/L and 0.13 mg/L, respectively, compared 
to 0.13 mg/L and 0.12 mg/L at 350 feet and 700 feet downstream of the diffuser, respectively, 
under existing conditions. At Greene’s Landing/Hood, following full mixing of the effluent with river 
water, the median concentration would increase by 0.008 mg/L (from 0.077 mg/L to 0.085 mg/L). 
Because total phosphorus is a non-conservative parameter that undergoes transformation (e.g., 
biological uptake; binding to particles with eventual sedimentation) as it travels downstream of the 
SRWTP discharge, only model results for the Sacramento River at Greene’s Landing/Hood are 
considered in this assessment. The travel time from the point of discharge to Greene’s 
Landing/Hood is sufficiently short that total phosphorus degradation from the point of discharge can 
reasonably be assumed to be minimal. The effects of such an increase in phosphorus loading and 
river concentrations, based on the current state of the science with regard to nutrients and primary 
production in the Delta and downstream water bodies, are discussed below. 

Half-saturation constants (i.e., the nutrient concentration at which the growth rate is half of the 
maximum growth rate) for nutrient-limited phytoplankton growth are approximately 0.01 mg/L 
dissolved inorganic nitrogen and 0.003 mg/L soluble reactive phosphorus (Chapra 1997). Nutrient 
limitation of phytoplankton growth typically occurs only when nutrient concentrations fall below 
approximately 0.07 mg/L nitrogen and 0.03 mg/L phosphorus (Fisher et al. 1995 as cited in Jassby 
et al. 2005). Historically in the Delta, there have been very few times when nutrients have fallen 
below either of these thresholds; therefore, nutrient limitation is considered extremely rare in the 
Delta (Jassby et al. 2002; Jassby 2005).  

When nutrient concentrations are sufficiently high that they do not control or limit algae growth, 
other factors (e.g., light, temperature, vertical mixing, residence time, conductivity/salinity, trace 
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element availability) may dictate algal community composition and productivity (Paerl et al. 2001). 
Rather than nutrient-related causes, light availability, grazing and settling (due to hydrodynamic 
effects) have been shown by researchers to be the determining factors in diatom and chlorophyll a 
loss in San Joaquin River in the vicinity of the Stockton Regional Wastewater Control Facility (Litton 
et al. 2008; Lehman 2007; Robertson-Bryan, Inc. 2013). Clear dose-response relationships between 
nutrient loading and biomass response are more common in lakes (where residence times are 
greater) than in estuarine and marine systems (Heisler et al. 2008). Lehman (2000) assessed the 
influence of climatic and environmental parameters on algal species abundance from sites within 
the Delta for the period 1975-1993. This researcher concluded that nutrient concentrations were 
probably not controlling productivity in the northern San Francisco Estuary, where monthly average 
nutrient concentrations were above limiting levels in all water year types. In addition, negative or 
non-significant cross-correlation between average monthly nutrient and chlorophyll a concentration 
suggested phytoplankton biomass did not vary in response to nutrient concentration. However, the 
possible influence of excess nutrients on species composition is uncertain, because growth and 
competition studies are rarely conducted above limiting concentrations (Lehman 2000). 

Exhibit 4.7-2 shows chlorophyll a versus total phosphorus concentrations in the Sacramento River at 
Hood and Greene’s Landing for the period January 1996 through December 2012 (only data from 
samples taken on the same day are shown). An analysis of the combined data (Hood and Greene’s 
Landing) in Exhibit 4.7-2 using Spearman rank correlation analysis shows that the relationship 
between chlorophyll a and total phosphorus is weak (rho = -0.0962) and not significant (P-value = 
0.1608). In other words, the total phosphorus concentration in the river at these locations is not a 
good predictor of concurrent chlorophyll a concentration, which serves as a commonly used index of 
algal biomass. This is likely because so many other factors affect algal biomass and chlorophyll a 
levels in the river throughout the year, and because phosphorus concentrations are abundant 
relative to algae nutritional needs (i.e., phosphorus concentrations are not limiting the growth of 
algae). Exhibit 4.7-3 shows the same relationship for the spring months of March through May only 
for the same 1996–2012 period of record. Again, the total phosphorus concentration in the river at 
these locations is not a good predictor of concurrent spring chlorophyll a concentrations because 
river flow rates, water temperature, turbidity levels, ambient weather conditions and other factors 
collectively overwhelm the influence of total phosphorus concentrations. 

As mentioned previously, in the Delta, the availability of light is thought to be the primary limiting 
factor for algae growth, although grazing (particularly by filter feeders) and residence time limitations 
also play a role (Jassby et al. 2002). A study by Jassby et al. (2002) showed that primary productivity 
and chlorophyll a levels in the Delta declined significantly from 1975 to 1995. Factors affecting the 
variability in the data set included the Corbula amurensis clam invasion, a long-term decrease in 
total suspended sediment (TSS) supply (which increased clarity), interannual variability in river flow 
(higher flows reduce residence time and contribute to higher TSS, reducing clarity and limiting 
growth), and a winter decline of unknown cause. However, data from 1995 to 2006 exhibited either 
a neutral or a positive trend in primary productivity and chlorophyll a (Jassby 2008).  

Although the food web of the Delta is complex and the factors affecting changes in the food web are 
not well understood, based on the above discussion, it is expected that a median increase in 
phosphorus levels of up to 0.024 mg/L in the Sacramento River at Greene’s Landing/Hood would 
not significantly affect total algae density or biomass in the river or Delta. Because of phosphorus 
uptake by plants and algae, deposition, other attenuating factors, and other phosphorus inputs that 
occur as Sacramento River water flows downstream from Hood/Greene’s Landing, this incremental 
increase in total phosphorus concentration due to the project would decrease with increasing 
distance downstream.  
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Source: Interagency Ecological Program 2013 

Exhibit 4.7-2 Concentrations of chlorophyll a versus total phosphorus in the Sacramento 
River at Greene’s Landing and Hood from January 1996 through December 
2012 (Data shown are paired samples [i.e., taken the same day])  

 
Source: Interagency Ecological Program 2013 

Exhibit 4.7-3 Concentrations of chlorophyll a versus total phosphorus in the Sacramento 
River at Greene’s Landing and Hood during the months of March, April and 
May 1996 through 2012 (Data shown are for paired samples [i.e., taken the 
same day]) 

0

1

2

3

4

5

6

7

8

9

10

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

Ch
lo

ro
ph

yl
l a

(µ
g/

L)

Total P (mg/L as P)

Greene's Landing Hood

All Months

0

1

2

3

4

5

6

7

8

9

10

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16

Ch
lo

ro
ph

yl
l a

(µ
g/

L)

Total P (mg/L as P)

Greene's Landing Hood

March through May



Hydrology and Water Quality  Ascent Environmental 

 Sacramento Regional County Sanitation District 
4.7-38 EchoWater Project EIR 

The N:P ratio in ambient water is often used to indicate which nutrient has the potential to be 
depleted or reach growth-rate-limiting concentrations first. However, ambient N:P ratios only suggest 
potential N or P limitation because concentrations of both N and P may be sufficiently high that 
neither limits growth (Welch and Jacoby 2004), which appears to be the case in the Delta. Using the 
median total nitrogen (TN) and total phosphorus (TP) concentrations in the Sacramento River at 
Greene’s Landing, existing conditions exhibits an estimated median TN:TP molar ratio of 17.5:1.  

Changes in nutrient ratios can affect community composition, but Heisler et al. (2008) states that 
“nutrient ratios based solely on dissolved inorganic nutrients often do not yield sufficient insights 
regarding the influences of nutrient enrichment.” Also, as mentioned previously, there has been no 
research performed in the Delta that would allow scientists and regulators to make an informed 
decision on how N:P ratios should be changed to improve the San Francisco Estuary ecosystem 
(McKee et al. 2011).  

The N:P ratio is often cited in discussions regarding the cyanobacteria Microcystis aeruginosa 
(Microcystis). Microcystis is a harmful cyanobacterial algal species. In addition to producing surface 
scum that interferes with recreation and causes aesthetic problems, it also causes taste and odor in 
drinking water and produces toxic microcystins that are associated with liver cancer in humans and 
wildlife. Microcystis blooms can cause toxicity to phytoplankton, zooplankton, and fish, and also can 
affect feeding success or food quality for zooplankton and fish. In general, blooms of non-
diazotrophic cyanobacteria, such as Microcystis, require high levels of nitrogen and phosphorus to 
develop, but they also require high water temperature and long residence time, since such genera 
can be fairly slow growing (Paerl et al. 2001). In the Delta, Microcystis presence has been more 
closely associated with long residence times and elevated temperatures than N:P ratio (Lehman et 
al. 2008). Furthermore, Microcystis abundance in the Delta is also associated with low ammonia and 
ample nitrate (Lehman et al. 2008). Much of the research on the relationship between low N:P ratio 
and Microcystis bloom formation has focused on lakes. In lakes, Microcystis bloom formation has 
been associated with many environmental variables, including high residence time, low zooplankton 
grazing pressure, ample ammonia, limiting nitrate, elevated total phosphorus (> 0.010 mg/L) and a 
low N:P ratio (< 15) (Paerl et al. 2001, Welch and Jacoby 2004). Because the residence times of 
lakes are much longer than experienced in the Delta, it is unknown what effect lowering the N:P ratio 
due to both removal of nitrogen and an increase in phosphorus will have on Microcystis abundance 
downstream of the SRWTP discharge.  

Regarding the potential for Delta nutrient levels to drive algae dynamics in canals and reservoirs that 
receive water exported from the Delta, and related taste and odor concerns, Jones-Lee (2008) 
summarized a presentation by P. Hutton (Metropolitan Water District) given at the March 25, 2008, 
California Water and Environmental Modeling Forum Delta Nutrient Water Quality Modeling Workshop:  

“…there is limited ability to relate nutrient loads or in-channel concentrations to 
domestic water supply water quality. While there is some ability to model the 
relationship between the nutrient load to a waterbody and the planktonic algal 
biomass that develops in the waterbody, it is not possible to adequately model the 
relationship between nutrient load to a waterbody and the development of benthic 
and attached algae in that waterbody.” 

This is important in that benthic and attached algae are potentially more important for taste and 
odor concerns than is planktonic biomass generally (Juttner and Watson 2007, Taylor et al. 2006). 

In the bullets below, the information discussed above is related to the CEQA significance criteria for 
the purposes of making an impact determination.  

 There are no adopted numeric state water quality objectives or federal criteria against which to 
compare the projected Sacramento River and Delta concentrations of total phosphorus. 
CVRWQCB’s Basin Plan contains a narrative objective for biostimulatory substances, which 
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states: “Water shall not contain biostimulatory substances which promote aquatic growths in 
concentrations that cause nuisance or adversely affect beneficial uses.” As described previously, 
the factors affecting the planktonic and benthic algal ecology of the Delta are not well 
understood, and thus it is uncertain whether the incremental increase in total phosphorus 
concentration associated with the SRWTP discharging at its permitted capacity would contribute 
to an exceedance of this narrative objective that would result in adverse effects to one or more 
beneficial uses. Nevertheless, the majority of information discussed above, including the 
relationships between chlorophyll a and phosphorus concentrations based on historical 
monitoring data, and the lack of the ability to relate nutrient loads or in-channel concentrations 
to domestic water supply water quality, indicates that the incremental increase in total 
phosphorus concentrations in the Sacramento River and Delta associated with the permitted 
discharge would not result in sufficient algal community changes, if any, that would adversely 
affect any beneficial use of Delta waters, or downstream water bodies.  

 Total phosphorus is not a bioaccumulative constituent, thus the discharge of additional 
phosphorus would not result in measurably higher body burdens in aquatic organisms or 
substantially increase the health risks to wildlife (including fish) or humans consuming those 
organisms exposed to higher total phosphorus concentrations. 

 The median total phosphorus concentration in the Sacramento River at Greene’s Landing/Hood 
is projected to increase by up to 10 percent due to the SRWTP discharging at its permitted 
capacity, relative to existing conditions. While this percent increase in total phosphorus may be 
measurable, algae growth in the Delta is not believed to be limited by phosphorus 
concentrations. As such, the projected increase in Delta phosphorus concentrations is not 
expected to remove any nutrient-related limiting factor for algal production and thus is expected 
to have little, if any, measureable effect on algal biomass in waters downstream of the SRWTP 
discharge, including canals and reservoirs that receive water exported from the Delta. Because 
there are no relevant numeric objectives/criteria for total phosphorus, a determination regarding 
the increased use of remaining assimilative capacity cannot be made. Although uncertainty 
exists regarding the effects of the projected increased total phosphorus concentrations in the 
Sacramento River and Delta, best available scientific information generally indicates that effects 
would be small, if even measurable. Consequently, the incremental increase in total phosphorus 
discharged from the SRWTP at its permitted discharge rate would not substantially degrade 
water quality of the Delta or downstream water bodies by a sufficient magnitude that would 
cause a substantial risk of adverse effects to beneficial uses. 

 The Sacramento River and Delta are not Clean Water Act section 303(d)-listed water bodies for 
total phosphorus. 

Based on the assessment provided above, this impact would be less than significant.  

Mitigation Measures 
No mitigation is required. 

Impact 4.7-6: Water quality impact – nitrogen compounds and nutrient enrichment effects.  
The project would reduce the mean concentration of total nitrogen in the SRWTP effluent by 74 
percent relative to existing conditions. The ammonia component of nitrogen in the discharge would 
be reduced by 99.4 percent relative to existing conditions, and nitrate + nitrite concentrations would 
increase from non-detect to a projected mean of 6.7 mg/L-N. The nitrogen discharge under the 
project would not cause exceedance of applicable state or federal numeric water quality 
criteria/objectives because none exist specific to regulating total nitrogen. Based on the current 
science, the discharge of nitrogen compounds in the SRWTP effluent under the project would not be 
expected to alter Delta primary production by frequency, magnitude, or geographic extent that would 
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cause substantial adverse effects to aquatic life or humans. Because there would be a decrease in 
total nitrogen discharged, there would be no degradation of water quality from the discharge of 
nitrogen compounds. The Delta is not CWA section 303(d)-listed for total nitrogen. This would be a 
less-than-significant impact.  

Nitrogen, in combination with phosphorus and other environmental factors, may influence the Delta 
ecosystem and the pelagic food web of the Sacramento River and Delta through its role in primary 
productivity and eutrophication. Nitrogen availability affects the rates at which key ecological 
processes occur, such as primary production and decomposition. Nitrogen gas is fixed or converted 
to ammonia by nitrogen fixing bacteria that live in water and soils. Plants and algae take up nitrogen 
from the atmosphere, soil, and aquatic environments in which they live. Animals take up nitrogen 
through the food they eat, whether their diet includes plants, other animals or both. Impact 4.7-5 
provides additional discussion regarding the relationship of nutrients (i.e., total nitrogen and total 
phosphorus) and primary productivity in the Delta. 

There are currently no numeric water quality objectives or numeric federal criteria for total nitrogen 
applicable to the segment of the lower Sacramento River within the Delta. In the 2013 Delta Plan, 
the Delta Stewardship Council has recommended that SWRCB, the San Francisco Bay RWQCB and 
CVRWQCB work together to develop either narrative or numeric nutrient water quality objectives for 
the Delta. The point of such objectives would be to protect recreational and aquatic life uses from 
the effects of eutrophication (e.g. nuisance algae growths, aesthetic impacts, low dissolved oxygen, 
and food web impacts). It is anticipated that total nitrogen will be addressed in that effort. 

In 2001, U.S. EPA released ecoregional nutrient criteria recommendations for rivers and streams to 
provide guidance to states in their consideration of nutrient objectives. U.S. EPA produced criteria 
values for Ecoregion I, which includes the waters of the Central Valley of California, including the Delta 
(U.S. EPA 2001). The Delta is located within the Central Valley, but the Delta is an estuary, not a river or 
stream. U.S. EPA had intended to develop criteria for estuaries, but has not yet released criteria 
recommendations for nutrients in estuaries. The aggregate Ecoregion I criterion for nitrogen in rivers 
and streams is 0.31 mg/L, expressed as a median value, while the criterion for the Central Valley 
subecoregion is 0.4 mg/L, again expressed as a median value. The methodology for the development 
of the U.S. EPA ecoregional criteria was based on a statistical approach to approximate reference water 
conditions. In that approach for Ecoregion I, data for all rivers and streams were assessed and criteria 
values were set at the 25th percentile of the observed values. This approach does not attempt to link 
nutrient concentrations to impacts to beneficial uses, but rather represents an approximation of the 
nutrient concentrations associated with low human impact or reference conditions. U.S. EPA developed 
the nutrient criteria recommendations with the intent that they serve as a starting point for states to 
develop more refined criteria, as appropriate, to reflect local conditions. 

SWRCB has previously considered use of the U.S. EPA ecoregion criteria but has opted not to use 
those values in setting nutrient objectives in California. Instead of using the U.S. EPA criteria, SWRCB 
has opted for an approach to develop nutrient numeric endpoints to better link the objectives to 
beneficial use endpoints. More recently, in an August 2011 CEQA Scoping document for its proposed 
nutrient policy for inland surface waters, SWRCB stated its preference for the nutrient numeric 
endpoint approach over the U.S. EPA ecoregional approach. The reasoning behind the preference 
appears to be that the U.S. EPA ecoregional approach is not directly related to impacts on beneficial 
uses, and thus implementing the U.S. EPA ecoregional criteria may be overly protective in some 
areas and under protective in others. The adoption of that nutrient policy for inland surface waters by 
SWRCB is scheduled for 2014 or 2015. It is anticipated that the adoption of nutrient objectives for 
the Delta will follow the methodology employed in the nutrient policy for inland surface waters. 

Under the project, the mean concentration of total nitrogen in the SRWTP effluent is projected to 
decrease by 74 percent, from 28.7 mg/L to 7.41 mg/L as a result of nitrification and denitrification 
process improvements. The nitrification process is projected to reduce the mean effluent ammonia 
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concentration to 0.16 mg/L-N, a 99.4 percent reduction. The other primary component of the total 
nitrogen discharge is nitrate + nitrite. Effluent nitrate +nitrite concentrations would increase from 
non-detect concentrations under existing conditions to a projected mean of 6.7 mg/L-N.  

Over time, the SRWTP discharge rate will increase relative to existing conditions due to population 
growth, from 141 to 181 mgd ADWF, as allowed by the NPDES permits issued by CVRWQCB since 
1990. Thus, changes to total nitrogen concentrations in the Sacramento River and downstream 
waters described below would be due to changes in effluent quality resulting from the project and 
the increase in discharge rate to the full permitted capacity.  

As described in Impact 4.7-5 and in Appendix D2, hypotheses have been offered regarding whether 
elevated ammonia concentrations in the Delta are causing adverse effects on the aquatic ecosystem 
and contributing to the decline of certain fish species. Several scientific studies have been 
completed to investigate the hypotheses during the past several years, but study findings to date 
have not yielded a consensus in the scientific community regarding the definitive effects of various 
ammonia concentrations on the Delta ecosystem. Thus, while the ammonia component of the 
nitrogen load from the SRWTP effluent would decrease appreciably with the project, it is not clear 
what effect that would have on the Delta food web or ecological condition. However, given that most 
hypotheses are concerned with elevated concentrations of ammonia, whereas the mean SRWTP 
effluent concentration of ammonia (0.16 mg/L-N) would approach the ambient Sacramento River 
mean concentration of <0.1 mg/L-N, the ammonia component of the nitrogen discharge under the 
project would not be expected to cause an adverse effect to Delta water quality or beneficial uses 
relative to existing conditions. 

Also as described in Impact 4.7-5, a hypothesis has been proposed that a change in nitrogen loading 
has increased the N:P ratio within the Delta that has, thus, contributed to shifts in phytoplankton 
communities that have adversely affected the food web (Glibert 2010). However, findings from this 
study have been highly criticized by the experts of the Delta scientific community (Cloern et al. 
2012). Further, others have noted that because nitrogen and phosphorus are not limiting in the 
Delta, the ratio may have no direct effect on phytoplankton species, other than selecting for the 
species with optimal growth (Senn et al. 2013). However, given that the concern of researchers is 
with an elevated N:P ratio, and given that the N:P ratio of the SRWTP effluent discharge would 
decrease, the reduced nitrogen load to be discharged under the project would not be expected to 
cause an adverse effect to Delta water quality or beneficial uses. 

Within the reduction of total nitrogen load in the SRWTP discharge under the project, there would be 
an increase in nitrate + nitrite load. However, as discussed in Impact 4.7-4, the mean incremental 
contribution of effluent to the seven modeled Delta locations, assuming conservative transport (i.e. 
no losses over distance), was modeled to increase by 0–0.1 mg/L, depending on location (Appendix 
D5). Median ambient concentrations of nitrate + nitrite at the modeled locations are 0.1–0.4 mg/L-
N, and 95th percentile concentrations are 0.3–2 mg/L-N (Appendix D2). Therefore, the nitrate + 
nitrite component of the nitrogen load under the project, when added to the ambient receiving water 
concentrations, would not be expected to cause nitrate + nitrite concentrations in the Sacramento 
River and Delta to be significantly different than those occurring under existing conditions. Further, 
the current scientific evidence regarding the Delta ecosystem response to nutrient inputs (discussed 
above and in Impact 4.7-5) indicates that the projected project-specific incremental increases in 
Delta nitrate + nitrite concentrations would not contribute to adverse effects to the Delta ecosystem, 
because the total nitrogen loading would be reduced. Finally, available evidence indicates that the 
nitrate + nitrite load under the project would not contribute to adverse taste and odor in domestic 
water supplies reliant on exported Delta water.  

There are no adopted numeric state water quality objectives or federal criteria against which to 
compare the projected Sacramento River and Delta concentrations of total nitrogen following 
implementation of the project. The Basin Plan contains a narrative objective for biostimulatory 
substances, which states: “Water shall not contain biostimulatory substances which promote aquatic 
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growths in concentrations that cause nuisance or adversely affect beneficial uses.” As described 
previously, the factors affecting the Delta aquatic ecology are not fully understood. Nevertheless, 
based on information presented above for total nitrogen and for total phosphorus, the data indicate 
that the reduced loading of nitrogen compounds that would be discharged from the SRWTP under 
the project would not result in algal community changes that would adversely affect any beneficial 
use of Delta waters, or downstream water bodies. Further, there would be no degradation in water 
quality with respect to nitrogen compounds, because the total nitrogen load to the receiving waters 
would be reduced relative to existing conditions.  

Based on the assessment provided above, this impact would be less than significant.  

Mitigation Measures 
No mitigation is required. 

Impact 4.7-7: Water quality impact – electrical conductivity and total dissolved solids.  
The effluent EC and TDS concentrations would not change substantially under the project; however 
the increase in effluent discharge to the permitted capacity (not affected by the project) would result 
in minor increases in the long-term average EC levels and TDS concentrations in the Sacramento 
River downstream of the SRWTP discharge and other locations of the Delta. There would be no 
exceedance of applicable EC and TDS objectives in the Sacramento River in the near-field. The 
potential reduction in remaining assimilative capacity for EC at far-field locations under the project 
would be minimal and would not be of sufficient magnitude to affect operations of the CVP or the 
SWP, and thus would not affect the frequency of exceedances of Delta EC objectives. The minor 
incremental increase in Delta EC levels and TDS concentrations that would occur with the discharge 
rate at permitted capacity would not be of sufficient magnitude to adversely affect municipal, 
agricultural, or fish and wildlife beneficial uses. The minor incremental increases that would occur 
would also not be sufficiently large to make any existing CWA Section 303(d) beneficial use 
impairment measurably worse. Finally, EC and TDS are not bioaccumulative constituents, thus 
bioaccumulation is not an issue of concern. This is considered to be a less-than-significant impact. 

EC and TDS are water quality parameters that provide an indication of the salinity of water. The 
major ionic substances in water —calcium, magnesium, sodium, potassium, bicarbonate, sulfate, 
and chloride —allow it to conduct an electrical charge, which is measured as the EC of the water. TDS 
is a gravimetric measurement of the total mass of the dissolved ionic constituents in water. As the 
concentrations of the various ionic substances increase, so does the EC and TDS.  

Salinity increases in Central Valley surface water and groundwater can be attributed to the historical 
and ongoing activities of urban, rural, industrial, and agricultural water users (CVRWQCB 2006). 
Water generally becomes more saline through use due to addition of salts and evaporative water 
loss which concentrates the remaining salts. Domestic, agricultural, and industrial uses of water 
tend to concentrate salts in their waste streams that often go untreated (in terms of salt removal) 
before comingling with groundwater and surface waters. The primary source of salinity in the western 
Delta is seawater intrusion from daily tidal exchange of San Francisco Bay water (CALFED 2000), 
which generally has a greater influence on a seasonal basis in the late summer and fall months 
when Delta outflow, and thus the repelling force of freshwater Delta inflows, is low. Salinity levels in 
the southern and interior Delta also are influenced by elevated salinity in San Joaquin River inflows 
as a result of irrigated agricultural drainage from southern San Joaquin Valley soils of marine origin 
that are naturally high in salts. 

Increased salinity of Delta surface waters is a concern for several reasons. For water supply agencies 
that directly divert water from the Delta (i.e., SWP and CVP contractors, CCWD, City of Stockton), and 
water purveyors in southern California that use Delta supplies to reduce salt concentrations in their 
alternative water supply sources (Colorado River and local groundwater basins), their interest is best 
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served if salt levels in the water that is exported to them from the Delta are maintained at current 
levels or decreased. Reduced salinity in Delta exports improves the ability to recycle water and 
facilitates management of salt in the groundwater basins of southern California. For Bay Area, 
southern California, lower San Joaquin Valley, and other users of Delta supplies, the desire to 
maintain or decrease salt levels is based on a desire to maintain or improve the quality of waters 
obtained for their customers. Reductions in salt levels in water supplies also have incremental long-
term benefits associated with reduced scale and corrosion in plumbing systems which may 
measurably affect the useful life of these systems. 

Salt concentrations are also a concern to communities that have historically relied upon groundwater 
to augment municipal water supplies. Increased salt concentrations in Delta groundwater in recent 
decades have caused municipalities to seek lower salinity surface water supplies to provide source 
water for their potable water supplies. Lower salinity surface water supplies help to produce a 
potable water supply that does not exceed effluent limitations for salinity when discharged as 
treated wastewater effluent to land or surface waters.  

Agricultural uses in the Delta are potentially impacted by increasing salt concentrations in surface 
water, forcing use of less salt-sensitive crops or the purchase of higher quality irrigation water. A 
worst case scenario occurs when salts build up in soils and cannot be leached due to irrigation water 
that is too saline, thus leading to fallowing or retirement of land (CVRWQCB 2006). 

Water high in salts may also pose problems for industries that rely on water of a certain quality to 
carry out various industrial processes. Industries may be required to remove salts from their water 
supplies before they can be used. The cost of salt removal or better quality water, if it is available, 
may be sufficiently high that an industry decides it is no longer profitable to do business in a certain 
geographical area, thus prompting it to relocate to an area that features lower costs for process 
water. All of the examples cited above underscore the impact of increased EC or salinity of water that 
can act to limit the use of such water for certain purposes unless additional treatment or blending of 
water supplies occurs. 

There are several EC and TDS objectives applicable to the Sacramento River and Delta, and they are 
based upon the beneficial use of water being protected and the location in the Delta. These 
objectives are summarized below, by beneficial use. 

 Municipal and Industrial Water Supply Uses. The Sacramento River at the SRWTP discharge 
location is subject to CVRWQCB’s Basin Plan objectives for EC and TDS which incorporate by 
reference the California Code of Regulations Title 22 secondary MCLs which range from 900 to 
2,200 micromhos per centimeter (µmhos/cm) for EC and range from 500 to 1,500 mg/L for 
TDS. The secondary MCL exists to support consumer acceptance of finished drinking water. The 
lowest values in the range of MCLs (i.e., 900 µmhos/cm EC and 500 mg/L TDS) are 
recommended levels desirable for a higher degree of consumer acceptance. The highest range 
of MCLs are for short term conditions, acceptable only for existing community water systems on 
a temporary basis pending construction of treatment facilities or development of acceptable new 
water sources. The MCL values apply to long-term average concentrations in the water.  

 Agricultural Beneficial Uses. The Bay-Delta WQCP specifies EC objectives for agricultural 
protection at several locations. The EC objective for the Sacramento River at Emmaton in the 
western Delta varies between 450 and 2,780 µmhos/cm, with the maximum allowable EC 
determined by month and water year type. This objective applies between April 1 and August 15 
and compliance is assessed by the 14-day running average of the mean daily channel EC 
concentration. Similar variable April through August objectives apply for the San Joaquin River at 
Jersey Point, with slightly lower values to account for the different location conditions, and much 
lower objectives ranging from 450 to 870 µmhos/cm at two interior Delta locations. Additionally, 
the Bay-Delta WQCP specifies monthly average EC objectives for the southern Delta of 700 
µmhos/cm during the April 1–August 31 period and 1,000 µmhos/cm for September 1–March 
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31 for protection of salt sensitive crops, and a year-round monthly objective of 1,000 µmhos/cm 
for the SWP and CVP export area.  

 Fish & Wildlife Beneficial Uses. The Bay-Delta WQCP specifies several EC objectives to protect 
fish and wildlife beneficial uses. The “X2” objective refers to the horizontal distance from the 
Golden Gate Bridge up the axis of the Delta estuary to where tidally averaged near-bottom 
salinity concentration of 2 parts of salt in 1,000 parts of water occurs (i.e., equivalent to about 
2,640 µmhos/cm). The X2 objective was established to improve shallow water estuarine habitat 
in the months of February through June. Compliance with X2 is specified for the Port Chicago and 
Chipps Island locations (i.e., downstream of the Sacramento River-San Joaquin River confluence) 
via the minimum number of days in each month, dependent on Delta inflow conditions, that 
tidally averaged channel EC must remain below 2,640 µmhos/cm. Additionally, the Bay-Delta 
WQCP contains much higher monthly average EC objectives, to protect Suisun Marsh, that are 
applicable to several locations, including the Sacramento River at Collinsville, ranging from 
8,000 to 19,000 µmhos/cm. The lowest EC objective is specified for the San Joaquin River at 
Jersey Point, requiring the 14-day running average EC to remain below 440 µmhos/cm in April 
and May and applicable to all water year types except critical years. 

The Bay-Delta WQCP specifies that the SWP and CVP operations are responsible for compliance with 
all of the EC objectives for agriculture and fish and wildlife uses, because these parameters are 
controlled primarily by flows and diversions. The greatest source of TDS, chloride, and EC to Delta 
waters is sea water intrusion. Hence, the integrated operations of the CVP/SWP system are 
designed, in part, to “push back” the sea water entering the western Delta on the tidal cycles, 
thereby maintaining salinity at desired levels (i.e., the volume of freshwater flowing down the 
Sacramento River is managed to meet Delta salinity objectives). Delta channel salinity control is 
accomplished primarily through the release of sufficient freshwater flow to the Sacramento River 
from upstream watershed operations (largely by upstream reservoir releases), and other actions to 
concurrently meet other regulatory requirements of the Bay-Delta WQCP including minimum 
Sacramento River and Delta outflow rates, export limits, and Delta Cross Channel gate operations.  

Multiple locations in the Delta are identified on the CWA Section 303(d) list for impairment by 
elevated EC levels including southern, northwestern, and western regions, the Delta export area, and 
Suisun Marsh (SWRCB 2011). 

The volume of effluent discharge from the SRWTP augments Sacramento River flow downstream of 
the SRWTP. During those times when all or part of an upstream release is required to meet flow 
standards at a specific location in the Delta, the presence of this additional source of fresh water 
from the SRWTP assists the CVP/SWP in meeting the Bay-Delta Water Quality Control Plan’s flow 
objectives. CVP/SWP operators take into consideration effluent releases when operating to meet 
Delta standards, when the minimum flow requirements upstream of the SRWTP are not otherwise 
controlling CVP/SWP reservoir releases. 

Under the project, the mean EC level of the SRWTP effluent is projected to remain unchanged 
relative to existing conditions at 782 µmhos/cm; thus, changes to EC levels in the Sacramento River 
and downstream waters described below would not be due to the project. Rather, the changes in EC 
levels would only be due to the SRWTP discharging at higher rates, up to its full 181 mgd ADWF 
treatment capacity, as allowed by the current NPDES permit issued by CVRWQCB. The mean TDS 
concentration is projected to increase by 6 mg/L, from 390 to 396 mg/ L, as a result of changing the 
chemicals to be used for disinfection (sodium hypochlorite instead of chlorine gas) and 
dechlorination (sodium bisulfite instead of sulfur dioxide gas). Thus, changes in TDS concentrations 
in the river described below would be due to changes in effluent quality resulting from the project 
and the increase in discharge rate to the full permitted capacity.  

Modeling simulations were performed to quantify the EC levels and TDS concentrations in the near-
field area of initial effluent mixing in the Sacramento River (i.e., initial 700 feet downstream of the 
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SRWTP diffuser) and contributions to seven far-field Delta locations under existing and project 
conditions (Appendix D5).  

The mean EC level in the Sacramento River at 700 feet downstream of the diffuser was modeled to 
increase by 3 µmhos/cm, from 162 to 165 µmhos/cm as a result of the increased effluent discharge 
rate, and the mean TDS was modeled to increase by nearly 2 mg/L, from around 114 to 115 mg/L. EC 
levels and TDS concentrations in the initial 700 feet downstream of the SRWTP diffuser would not 
exceed secondary drinking water MCLs, and thus they would not cause exceedance of EC and TDS 
objectives in the near-field. The slight Increases in river EC levels and TDS concentrations would result 
in minor reductions in the remaining long-term average assimilative capacity with respect to the 
secondary MCLs. However, because the Sacramento River EC levels and TDS concentrations are well 
below the MCLs, the degradation would not be of sufficient magnitude to substantially increase the risk 
of adverse effects to municipal water supply beneficial uses downstream of the SRWTP diffuser. 

The mean EC levels at the seven Delta locations modeled would increase slightly, up to 3 µmhos/cm 
with the increased effluent discharge rate. Similarly, the mean TDS concentrations also would 
increase minimally, by about 1 mg/L, at the seven Delta locations modeled. Because the mean 
effluent EC concentration would be higher than some of the lowest seasonal Bay-Delta WQCP EC 
objectives at Emmaton and southern and interior Delta locations for agricultural water supply and 
fish and wildlife protection, the projected incremental increases in far-field EC levels may appear to 
contribute to increased exceedances of the applicable objectives that may occur at far-field locations 
in association with other high-salinity source waters to the Delta (e.g., tidal seawater, San Joaquin 
River inflows, and agricultural drainage), relative to existing conditions. However, the incremental 
increase in far-field EC concentrations would be very small and would not be expected to, in reality, 
increase the risk of Bay-Delta WQCP EC objectives being exceeded. As noted above, the Bureau of 
Reclamation and DWR, through their operations of the CVP and SWP, respectively, are primarily 
responsible for ensuring that the Bay-Delta WQCP EC objectives are achieved. The minimal increases 
in far-field EC concentrations for the project would not measurably affect the ability of CVP or SWP 
operations to meet the Bay-Delta WQCP EC objectives. 

The small increase in EC and TDS concentrations would result in minor reductions in the remaining 
long-term assimilative capacity in the Delta with respect to the Bay-Delta WQCP objectives for 
agricultural water supply and fish and wildlife beneficial uses. For example, the modeled increase in 
mean EC at Emmaton of 3 µmhos/cm represents an assimilative capacity reduction of less than 5 
percent relative to the lowest seasonal Delta EC agricultural objective of 450 µmhos/cm under current 
ambient median Emmaton EC levels. Similarly, the mean EC increase of 2 µmhos/cm at both Old River 
and Clifton Court Forebay (i.e., the embayment that serves the Banks Pumping Plant intake) in the 
south Delta locations would reflect assimilative capacity reductions of about 0.6 percent with respect 
to the seasonal 700 µmhos/cm agricultural objective. However, because the mean EC levels would still 
be well below the objectives, the degradation would not be of sufficient magnitude to cause a 
substantial risk of adverse effects to agricultural water supply or fish and wildlife beneficial uses. 

The CWA Section 303(d) salinity impairments in the Delta are associated with generally elevated EC 
levels as a result of low tributary inflow and greater tidal seawater intrusion rates in the western 
Delta, and elevated salinity in the lower San Joaquin River which primarily affects southern Delta 
locations. The project-related contribution to increased EC levels would be very small and would not 
be anticipated to cause the impairment to be discernibly worse. The project would not contribute to 
the Section 303(d) impairment in Suisun Marsh (i.e., which is associated with very high EC levels of 
tidal seawater intrusion) because the effluent EC levels are much lower than the applicable 
objectives for the marsh and the ambient channel EC levels that have resulted in the impairment.  

Based on the assessment provided above, this impact would be less than significant. 
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Mitigation Measures 
No mitigation is required. 

Impact 4.7-8: Water quality impact – chloride.  
The effluent chloride concentrations would not change under the project; however the increased 
effluent discharge to permitted capacity would result in a small increase in the chloride 
concentrations in the Sacramento River downstream of the SRWTP discharge and at far-field 
locations in the Delta relative to existing conditions. The increase in chloride concentrations in the 
Sacramento River and Delta locations would not exceed applicable chloride objectives. The potential 
reduction in remaining assimilative capacity for chloride would be minimal and would not be of 
sufficient magnitude to cause a substantial increased risk of adverse effects to municipal water 
supply beneficial uses, or any other beneficial uses, in the receiving waters. The potential increase in 
chloride concentrations would be minimal and thus, also not make any existing CWA Section 303(d) 
beneficial use impairment measurably worse. Finally, chloride is not a bioaccumulative constituent, 
thus bioaccumulation is not an issue of concern. This would be a less-than-significant impact. 

Chlorides commonly occur in nature as salts of the sodium, potassium, and calcium cations. Chloride 
is the dominant anion in seawater and seawater intrusion is the primary source of chloride in the 
western Delta. Concentrations of chloride in surface waters are of potential concern for drinking 
water supplies primarily because excess chloride can impart an unpalatable “salty” taste. Chloride 
also is a potential concern for agricultural irrigation water supply for reduction in yield and other 
plant growth concerns in salt-sensitive crops. 

The Sacramento River at the SRWTP discharge location is subject to CVRWQCB’s Basin Plan 
chemical constituents objective for chloride which incorporates by reference the California Code of 
Regulations Title 22 secondary drinking water MCLs. The secondary MCL for chloride ranges from 
250 mg/L (recommended), to 500 mg/L (upper), and to 600 mg/L (short-term). There are no 
numeric Basin Plan objectives for chloride for protection of aquatic life, only the narrative toxicity 
objective. CVRWQCB has used the U.S. EPA’s ambient freshwater aquatic life criteria to interpret the 
narrative toxicity objective for chloride. The U.S. EPA’s chloride criteria for protection of freshwater 
aquatic life are 230 mg/L (4-day average) and 860 mg/L (1-hour average). However, the U.S. EPA’s 
aquatic life criteria are not necessarily appropriate for the receiving water bodies downstream of the 
SRWTP discharge, because the development of the criteria pre-dates the work of other states that 
have reevaluated the scientific data on the effects of chloride to aquatic life. In particular, recent 
chloride criteria development processes have demonstrated that the toxicity of chloride to aquatic 
life is dependent on hardness and sulfate levels, which are variables not considered in the U.S. EPA 
criteria (Iowa Department of Natural Resources 2009). Newer criteria that consider sulfate and 
hardness indicate that aquatic organisms may be considerably less sensitive to chloride than 
indicated by the older U.S. EPA criteria. 

The Bay-Delta WQCP contains chloride objectives for protection of municipal and industrial water 
supply beneficial uses, including a maximum mean daily concentration of 250 mg/L year-round at the 
five major municipal water supply diversion locations: CCWD Pumping Plant #1 Intake at Rock Slough, 
West Canal at mouth of Clifton Court Forebay, Jones Pumping Plant, Barker Slough at North Bay 
Aqueduct, and Cache Slough at the City of Vallejo intake (abandoned). The Bay-Delta WQCP also 
specifies a maximum mean daily chloride concentration of 150 mg/L at the CCWD Pumping Plant #1 
Intake for 155 to 240 days per year, depending on water year type (e.g., wet, dry, critical). The Bay-
Delta WQCP specifies that the SWP and CVP are responsible for compliance with the chloride 
objectives, because their operations primarily affect flows and diversions in the Delta. Maintaining 
compliance with the chloride objectives is dependent on limiting the intrusion of seawater into the 
western Delta. Delta channel salinity control is accomplished primarily through the release of sufficient 
freshwater flow to the Sacramento River from upstream watershed operations (i.e., primarily reservoir 
releases), and other actions to concurrently meet other regulatory requirements of the Bay-Delta WQCP 
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including minimum Sacramento River and Delta outflow rates, export limits, and Delta Cross Channel 
gate operations. The SWP and CVP have maintained consistent compliance with the Bay-Delta WQCP 
chloride objectives (DWR 2006). CCWD has a non-regulatory goal of delivering treated water containing 
less than 65 mg/L chloride for consumer acceptance of the municipal supply. 

One channel in the southern Delta (Tom Paine Slough) and the Suisun Marsh wetlands are on the 
state’s CWA Section 303(d) list because of elevated chloride (SWRCB 2011). 

Under the project, the mean chloride concentration of the SRWTP effluent is projected to be 
91.5 mg/L, which is essentially the same as the effluent under existing conditions. Thus, changes to 
chloride concentrations in the Sacramento River and downstream waters described below would not 
be due to the project. Rather, the changes in chloride concentrations would only be due to the 
SRWTP discharging at higher rates, up to its full 181 mgd ADWF treatment capacity, as allowed by 
the current NPDES permit issued by CVRWQCB.  

Modeling simulations were performed to quantify chloride concentrations in the near-field area of 
initial effluent mixing in the Sacramento River (i.e., initial 700 feet downstream of the SRWTP 
diffuser) and contributions to seven far-field Delta locations under existing conditions and project 
conditions (Appendix D5). The mean concentration of chloride would be well below the secondary 
MCL and Bay-Delta WQCP objectives for protection of municipal and industrial uses. Also, the 99.91 
percentile chloride concentration, which corresponds to a once-in-three year recurrence frequency, 
would be 60 mg/L or less within 700 feet of the SRWTP diffuser. Therefore, the river chloride 
concentrations at the permitted discharge rate would not exceed the U.S. EPA’s chloride criteria for 
protection of freshwater aquatic life or the state’s narrative toxicity objective. The increased effluent 
discharge would result in small increases in the chloride contributions to the Delta, relative to 
existing conditions. The mean concentrations would increase from 0–0.33 mg/L and the 99.91 
percentile concentrations would increase from 0.14–1.02 mg/L, depending on location. Increases in 
chloride concentrations of 1 mg/L would use about 0.5 percent of remaining assimilative capacity. 
This increase is not of sufficient magnitude to result in noticeable changes in Delta chloride 
concentrations, where the conveyance of thousands of cubic feet per second of water and seawater 
intrusion is a greater influence on chloride concentrations. Further, because ambient chloride 
concentrations would remain well below the objectives, the degradation would not be of sufficient 
magnitude to substantially increase the risk of adverse effects to municipal water supply beneficial 
uses, or any other beneficial uses downstream of the SRWTP diffuser.  

The CWA Section 303(d) chloride impairments in the Delta are associated with generally elevated 
chloride as a result of low tributary inflow and greater tidal seawater intrusion rates in the western 
Delta. The potential contribution to increased chloride in areas of the Delta listed as impaired would 
be exceedingly small, if measurable, and would not be anticipated to cause the impairment to be 
discernibly worse. Moreover, the project would not contribute to the impairment in Suisun Marsh 
(i.e., which is associated with very high chloride levels resulting from tidal seawater intrusion), 
because the effluent chloride concentrations are much lower than the ambient channel chloride 
levels that have resulted in the impairment.  

Based on the assessment provided above, this impact would be less than significant.  

Mitigation Measures 
No mitigation is required. 

Impact 4.7-9: Water quality impact – total organic carbon.  
The project would reduce SRWTP effluent mean total organic carbon (TOC) concentrations by 64 
percent, relative to existing conditions. This would slightly lower long-term average concentrations of 
TOC in portions of the Delta that receive SRWTP effluent, relative to existing conditions. The project 



Hydrology and Water Quality  Ascent Environmental 

 Sacramento Regional County Sanitation District 
4.7-48 EchoWater Project EIR 

would not degrade receiving water quality with regard to TOC. This would result in a beneficial 
impact, although the overall effect on TOC concentrations in the Delta would be slight. 

In an aquatic system, organic carbon encompasses a broad range of compounds, all of which 
fundamentally contain carbon in their structure. Organic carbon typically enters an aquatic system 
through the decay of plant and animal materials, occurs naturally in the environment, and forms a 
critical part of the aquatic food web. There are many sources of organic carbon in waters of the 
Delta, including organic carbon originating from the watersheds and associated land uses of the 
Sacramento River and San Joaquin River, as well as organic carbon originating from the Delta itself. 
Aside from its food web importance, organic carbon is an important DBP precursor, and thus is an 
important parameter describing the quality of water for use as a drinking water source. Organic 
carbon can react with disinfectants during the water treatment process, consequently forming DBPs 
such as trihalomethane compounds (THMs), which pose potential carcinogenic risks to humans 
when consumed over a lifetime at concentrations above certain levels.  

There are no state or federal water quality objectives/criteria for organic carbon. Under U.S. EPA’s 
Disinfectants and Disinfection Byproducts Rule, municipal drinking water treatment facilities are 
required to remove specific percentages of TOC (the aggregate total organic carbon in a sample) in 
their source water through enhanced treatment methods, unless the drinking water treatment 
system can meet alternative criteria. U.S. EPA’s action thresholds begin at 2–4 mg/L TOC and, 
depending on source water alkalinity, may require a drinking water utility to employ treatment to 
achieve as much as a 35 percent reduction in TOC. The CALFED Drinking Water Program established 
a concentration-based long-term average TOC goal of 3 mg/L for Delta municipal drinking water 
intakes (CALFED 2000). 

Concerns over the quality of drinking water that originates from the Delta prompted drinking water 
agencies in 1998 to ask CVRWQCB to develop the Drinking Water Policy (see Regulatory Framework 
above) to provide additional protection for drinking water uses. In 2003, a Central Valley Drinking 
Water Policy Workgroup (Workgroup) was assembled to provide a stakeholder-based setting in which 
to develop the Drinking Water Policy intended to address the highest water quality pollutants of 
concern, including organic carbon. In February 2012, the Workgroup released a report that 
synthesized the many technical studies and research conducted by the Workgroup to support the 
development of a proposed policy (Workgroup 2012). The Workgroup’s report found that organic 
carbon concentrations in the Delta will likely remain the same or slightly decrease during the next 
two decades as a result of changing land use and regulatory actions already taken by CVRWQCB. The 
stable or slightly decreasing TOC concentrations, and other anticipated water quality changes, will 
require no change to the operational practices currently used at drinking water treatment plants 
designed and operated to meet current drinking water standards. CVRWQCB adopted Resolution No. 
R5-2013-0098 in July 2013 to define and adopt the new Drinking Water Policy, which clarifies that 
TOC is a parameter for which the narrative chemical constituent objective in the Basin Plan applies 
for the protection of the municipal water supply beneficial uses.  

With the project, the mean concentration of TOC in the SRWTP effluent is projected to be 8.41 mg/L, 
a 64 percent reduction in the existing condition mean concentration of 23.5 mg/L. Over time, the 
SRWTP discharge rate will increase relative to existing conditions due to population growth, from 141 
to 181 mgd ADWF, as allowed by the NPDES permits issued by CVRWQCB since 1990. The changes 
to TOC concentrations in the Sacramento River and downstream waters described below would be 
due to reductions in effluent TOC concentrations resulting from the project and the increase in 
discharge rate up to the full permitted capacity.  

Modeling simulations were performed to quantify TOC concentrations in the near-field area of initial 
effluent mixing in the Sacramento River (i.e., initial 700 feet downstream of the SRWTP diffuser) and 
contributions to far-field Delta locations under existing conditions and project conditions (Appendix 
D5). The nearly three-fold decrease in average effluent TOC concentration would correspondingly 
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result in decreased SRWTP-derived organic carbon loading to the Delta, relative to existing 
conditions. The mean SRWTP contribution of TOC to the seven Delta locations assessed would 
decrease by 0–0.2 mg/L, depending on Delta location. Consequently, there would be no degradation 
of receiving water quality with regard to TOC, and thus the project would not result in an increase in 
health risks associated with the disinfection of surface water derived from the Delta. Through its 
reduction in SRWTP TOC effluent concentrations, the project would have a slightly beneficial impact 
on receiving water TOC concentrations. 

Mitigation Measures 
No mitigation is required. 

Impact 4.7-10: Water quality impact – mercury and methylmercury.  
The project would reduce SRWTP effluent mean mercury concentrations by an estimated 64 percent, 
from 3.71 ng/L to 1.35 ng/L, and would reduce mean concentrations of methylmercury by an 
estimated 94 percent, from 0.38 ng/L to 0.024 ng/L. Further, the project would reduce the annual 
methylmercury load from the SRWTP to the Delta by an estimated 92 percent. The project would not 
cause exceedance of applicable state objectives and federal criteria for total mercury. With the 
substantial reduction in SRWTP effluent mercury loading and the resulting small incremental 
contribution to the Delta (up to 0.025 ng/L of total mercury and <0.001 ng/L of methylmercury), it is 
expected that the project would not cause exceedance of the state human health objectives for fish 
tissue methylmercury concentrations. Because SRWTP effluent concentrations and contributions of 
mercury and methylmercury would decrease substantially, relative to existing conditions, there would 
be no degradation of receiving water quality with regards to mercury and methylmercury. This would 
result in a beneficial impact, although the overall effect on mercury and methylmercury 
concentrations in the Delta would be slight. 

Mercury is a ubiquitous element that can exist in various forms in the environment – dissolved, 
colloidal or bound to particulate matter. Mercury can also exist in three oxidation states: elemental 
(Hg°), mercurous ion (monovalent, Hg+), or mercuric ion (divalent, Hg2+). Mercury in its ionic form 
reacts with other chemicals in water and sediments to form organic and inorganic compounds, such 
as cinnabar (HgS), and can be converted by sulfate reducing bacteria to more toxic forms, such as 
monomethylmercury (CH3Hg) and dimethylmercury ((CH3)2Hg). Environmental conditions, such as 
temperature, pH, salinity, percent organic matter, and redox potential control the rate at which 
elemental mercury is converted to methylmercury (U.S. EPA 1997). Monomethylmercury is the 
predominant form of organic mercury present in the environment and is commonly referred to as 
methylmercury. Dimethylmercury is an unstable compound that is converted to methylmercury at 
neutral or acid pH, and is generally not a concern in freshwater systems (U.S. EPA 1997, as cited in 
Appendix D2). Methylmercury is a neurotoxin that affects the brain and central nervous system. 
Aquatic organisms can take up inorganic and organic mercury from water, sediments, and the food 
they ingest. Mercury can bioconcentrate in plant and animal tissues at levels significantly higher 
than it exists in ambient waters. Mercury that is taken up by lower trophic levels (bacteria, algae, 
aquatic plants, and zooplankton) is then passed up the food chain as higher trophic level organisms 
feed on lower trophic level prey. Mercury bioaccumulates in the tissues of organisms when its rate of 
uptake is greater than its rate of elimination. Methylmercury accumulates in organisms at higher 
concentrations than inorganic mercury because inorganic mercury is less well absorbed and/or more 
readily eliminated than methylmercury (CVRWQCB 2010b). Consumption of higher trophic level fish 
is the primary route of methylmercury exposure to wildlife and humans.  

Mercury is among the 126 priority pollutants identified by U.S. EPA. Applicable water quality criteria and 
objectives for mercury are stipulated in the CTR and Basin Plan. The CTR criterion of 50 ng/L for total 
mercury is for the protection of human health from consumption of water and organisms (e.g., fish) 
over a lifetime. The CTR does not provide aquatic life criteria for mercury, but U.S. EPA recommends an 
acute (1-hour) concentration of 1,400 ng/L and a chronic (4-day average) concentration of 770 ng/L 
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(expressed as total recoverable) for freshwater aquatic life. The Basin Plan’s chemical constituents 
objective incorporates by reference Title 22 primary and secondary MCLs for waters designated MUN. 
The primary MCL for total mercury is 2,000 ng/L. The Basin Plan also contains a human health 
objective for the Delta in which methylmercury concentrations shall not exceed 0.08 and 0.24 mg 
methylmercury/kg, wet weight, in muscle tissue of trophic level 3 and 4 fish, respectively (150-500 mm 
total length). In addition, the average methylmercury concentrations shall not exceed 0.03 mg 
methylmercury/kg, wet weight, in whole fish less than 50 mm in length. 

Point source contributions of methylmercury to the Delta are controlled through wasteload 
allocations adopted in a methylmercury TMDL that are calculated to achieve the fish tissue 
objectives for human health protection. CVRWQCB adopted Resolution No. R5-2010-0043 in April 
2010 to amend the Basin Plan and include methylmercury and total mercury control measures. 
Methylmercury reductions are assigned to discharges with concentrations of methylmercury greater 
than 0.06 ng/L (the concentration of methylmercury in water to meet the fish tissue objectives). The 
SRWTP methylmercury allocation is 89 grams per year (CVRWQCB 2011). Methylmercury waste load 
allocations are to be met no later than 2030, unless CVRWQCB modifies the implementation 
schedule and final compliance date. 

With the project, the mean concentration of mercury in the SRWTP effluent is projected to be 
1.35 ng/L, a 64 percent reduction in the existing condition’s mean concentration of 3.71 ng/L. The 
mean concentration of methylmercury is projected to be 0.024 ng/L, a 94 percent reduction in the 
existing condition’s mean concentration of 0.38 ng/L. Over time, the SRWTP discharge rate will 
increase relative to existing conditions due to population growth, from 141 to 181 mgd ADWF, as 
allowed by the NPDES permits issued by CVRWQCB since 1990. Thus, changes to mercury and 
methylmercury concentrations in the Sacramento River and downstream waters described below 
would be due to changes in effluent quality resulting from the project and the increase in discharge 
rate up to the full permitted capacity. 

Modeling simulations were performed to quantify total mercury concentrations in the near-field area 
of initial effluent mixing in the Sacramento River (i.e., initial 700 feet downstream of the SRWTP 
diffuser) and contributions to far-field Delta locations under existing conditions and project 
conditions (Appendix D5). The mean SRWTP effluent concentration of total mercury would be well 
below the CTR criterion of 50 ng/L and the MCL of 2,000 ng/L, as would mean concentrations in the 
Sacramento River within 700 feet of the SRWTP diffuser. Further, concentrations within 700 feet of 
the diffuser would never exceed U.S. EPA’s recommend criteria for protection of aquatic life. Because 
SRWTP effluent concentrations of total mercury would be less than all applicable criteria, the project 
would not cause exceedance of applicable total mercury criteria in the Delta. Also, because mercury 
contributions would be reduced, the project would not cause long-term use of remaining assimilative 
capacity for total mercury relative to existing conditions, or further degrade the Delta, which is CWA 
Section 303(d)-listed as impaired due to elevated mercury. 

Methylmercury objectives are expressed as fish tissue concentrations, whereas modeling simulations 
were performed to evaluate changes in Sacramento River and Delta water concentrations, as a result 
of reduced SRWTP effluent concentrations, which are not directly comparable. Changes in receiving 
water concentrations in total mercury and methylmercury, and compliance with the SRWTP’s waste 
load allocation of 89 g/yr methylmercury assigned in the Basin Plan by the Delta methylmercury TMDL, 
were used to assess whether water quality objectives would be exceeded and beneficial uses 
protected. Mean concentrations of methylmercury in the Sacramento River would decrease slightly, by 
about 0.01 ng/L, at 700 feet downstream of the SRWTP diffuser.  

Mean effluent contributions of methylmercury to the seven modeled Delta locations would be so 
small they would be less than measurable (i.e., <0.001 ng/L). Table 4.7-6 identifies the modeled 
monthly average effluent discharge rate and the methylmercury load for existing conditions and 
project conditions, using mean effluent concentrations. With the project, the annual methylmercury 
load would be expected to meet the Basin Plan’s waste load allocation, and could be reduced by up 
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to approximately 92 percent relative to existing conditions. Based on compliance with the Basin Plan 
waste load allocation, the negligible contributions of methylmercury to the Delta, and substantial 
total mercury and methylmercury load reduction that would occur, it is expected that the project 
would not cause exceedance of the Basin Plan methylmercury objective. Also, because total mercury 
and methylmercury contributions would be reduced, the project would not cause long-term use of 
remaining assimilative capacity for methylmercury relative to existing conditions, or further degrade 
the Delta, which is CWA Section 303(d)-listed as impaired due to elevated mercury.  

Table 4.7-6 Methylmercury Load Estimates for Existing Conditions and Project Conditions 
Scenario Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total 

Monthly Average Discharge Rate 1 

Existing Conditions (mgd) 164 167 204 160 151 149 141 142 140 144 150 175 
 Project (mgd) 202 205 240 198 189 187 181 181 179 183 188 213 
 Monthly Average Methylmercury Load 2 

Existing Conditions (g) 7.3 6.7 9.1 6.9 6.7 6.4 6.3 6.3 6.0 6.4 6.5 7.8 82.6 
Project (g) 0.6 0.5 0.7 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 6.5 
Notes: g = grams; mgd = million gallons per day 

1 From Table 1-1 in Appendix D1. 
2 Calculated from mean effluent concentration and monthly average discharge rates.  

Source: Data provided by RBI in 2013 based on Appendices D1, D2, and D3 
 

Based on the assessment provided above, the project would have a slightly beneficial impact on 
receiving water mercury and methylmercury concentrations. 

Mitigation Measures 
No mitigation is required. 

Impact 4.7-11: Water quality impact – total coliform, Cryptosporidium, and Giardia.  
The project would reduce concentrations of Cryptosporidium parvum and Giardia lamblia in the SRWTP 
effluent relative to existing conditions. With the project, the SRWTP’s contribution to total coliform 
concentrations in the Sacramento River would be reduced, as would its contributions of 
Cryptosporidium and Giardia, relative to existing conditions, thereby reducing the concentrations of 
these pathogens in the receiving waters downstream of the discharge. This would result in a beneficial 
impact although the overall effect on concentrations of total coliform, Cryptosporidium, and Giardia in 
the Delta would be slight. 

Total coliform bacteria in treated wastewater effluent act as indicator organisms for other 
waterborne pathogens. Typical protozoan pathogens of concern are Cryptosporidium parvum and 
Giardia lamblia, which can cause gastrointestinal illness. The removal of total coliform organisms to 
very low levels in wastewater through treatment minimizes the likelihood that other pathogens are 
present at levels of concern to human health. Waterborne pathogens are a potential concern to 
three beneficial uses in the lower Sacramento River and Delta: MUN, water contact recreation (REC-
1), and agricultural water supply (AGR). Additional background regarding these pathogens in surface 
waters is provided in Appendix D2. 

There are no applicable water quality objectives or criteria for total coliform. The Basin Plan does 
contain bacteria objectives for fecal coliform for surface waters applicable to waters designated for 
REC-1 use. The fecal coliform concentration shall not exceed a geometric mean of 200 most 
probable number per 100 millimeters (MPN/100 mL) based on a minimum of five samples taken in 
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a 30-day period and shall not exceed 400 MPN/100 mL in ten percent of samples taken in a 30-day 
period.  

Wastewater treatment plants in the Central Valley are given effluent limitations for total coliform as a 
means to protect MUN and REC-1 beneficial uses designated for water bodies. The District’s current 
NPDES Permit (Order No. R5-2010-0114) includes both final and interim effluent limitations for total 
coliform organisms. The interim limitation is 23 MPN/100 mL, as a weekly median, and the final 
limitation is 2.2 MPN/100 mL, as a weekly median. The final effluent limitation is based on Title 22 
disinfection requirements for the unrestricted reuse of undiluted or minimally diluted wastewater. Title 
22, as it applies to reclaimed or recycled water, requires that for spray irrigation of food crops, parks, 
playgrounds, schoolyards, and other areas of similar public access, wastewater be adequately 
disinfected, oxidized, coagulated, clarified, and filtered, and that the effluent total coliform levels not 
exceed 2.2 MPN/100 mL as a 7-day median.  

CVRWQCB has adopted a narrative water quality objective for Cryptosporidium and Giardia that 
require levels of these pathogens in the Delta and its tributaries below the first major dams to not 
contain concentrations that adversely affect the public water system component of the MUN 
beneficial use. The Basin Plan amendment implementing the objective states: “Although it is unclear 
what levels of Cryptosporidium and Giardia will impair this use, the goal of implementation is to 
maintain existing levels of pathogens at public water system intakes. This will be achieved by 
addressing controllable sources that are shown to cause or substantially contribute to 
Cryptosporidium levels increasing to the trigger level of the next highest bin classification.” The bin 
classification being referenced is the Long Term 2 Enhanced Surface Water Treatment Rule 
(LT2ESWTR) bin classifications that require certain levels of water treatment depending on where 
source water Cryptosporidium levels fall. This Basin Plan amendment was approved by the SWRCB in 
December 2013, and still requires approval from the Office of Administrative Law and U.S. EPA 
before becoming effective.  

The mean concentrations of total coliform, Cryptosporidium, and Giardia in the SRWTP effluent 
under the project are projected to change relative to existing conditions, as shown in Table 4.7-7. 

Table 4.7-7 Concentrations of Total Coliform, Cryptosporidium, and Giardia in the SRWTP Effluent under the 
Project 

Parameter Units Existing Conditions (mean) Project (mean) 
Total coliform MPN/ 100 mL 3.18 2.36 

Cryptosporidium oocysts/100 mL 1.15 0.87 
Giardia cysts/100 mL 8.24 0.50 

Source: Existing Conditions are from Appendix D2 and Project Conditions are from Appendix D3 

 

Over time, the SRWTP discharge rate will increase relative to existing conditions due to population 
growth, from 141 to 181 mgd ADWF, as allowed by the NPDES permits issued by CVRWQCB since 
1990. Thus, changes to total coliform, Cryptosporidium, and Giardia concentrations in the 
Sacramento River and downstream waters described below would be due to changes in effluent 
quality resulting from the project and the increase in discharge rate up to the full permitted capacity.  

Extensive dye and modeling studies of the SRWTP effluent discharge indicate that minimum average 
daily dilutions of the effluent will always exceed 20:1 at 181 mgd ADWF (Flow Science, Inc. 2008a, 
2008b), thereby providing protection of agricultural and municipal uses in the Sacramento River under 
the existing level of treatment and disinfection. Because the project would reduce concentrations of 
total coliform and both pathogens, it would be protective of all pertinent agricultural and municipal 
uses. 
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Modeling simulations were performed to quantify total coliform bacteria concentrations in the near-
field area of initial effluent mixing in the Sacramento River (i.e., initial 700 feet downstream of the 
SRWTP diffuser) under existing conditions and the project conditions (Appendix D5). Sacramento 
River total coliform bacteria concentrations downstream of the SRWTP diffuser are reduced by 
current SRWTP discharges, and would be reduced somewhat further with the project, relative to 
existing conditions. This is because effluent concentrations of total coliform are lower than those in 
the river itself. Moreover, based on the projected effluent concentrations and modeling results, the 
project would not cause an exceedance of the Basin Plan objectives for fecal coliform bacteria for 
protection of contact recreation uses in the Sacramento River, nor any other downstream Delta 
locations.  

Cryptosporidium was not modeled because of lack of adequate ambient data. Projected changes in 
Sacramento River and Delta concentrations are based on projected changes in SRWTP effluent 
concentrations and the SRWTP discharging at the permitted capacity of 181 mgd ADWF. The mean 
effluent concentration of Cryptosporidium is projected to be 24 percent lower than under existing 
conditions. A site-specific risk assessment study performed by Dr. Charles Gerba (2010a, 2010b, 
2012)—a national expert in the performance of pathogen risk assessments, who was retained by the 
District with approval of CVRWQCB and CDPH—indicated that, under the existing treatment conditions, 
the very small risk of illness attributable to SRWTP discharges due to Cryptosporidium meets both U.S. 
EPA criteria for the protection of recreational uses (8 illnesses in 1,000) and a CDPH-recommended 
risk criteria of one infection in 10,000 for protection of recreational uses. Therefore, the reduced 
Cryptosporidium concentrations in effluent under the project would also meet all pertinent recreational 
health risk criteria. Dr. Gerba’s site-specific study of the SRWTP discharge also concluded that there 
is no statistical difference in the risk of infections to bathers in the Sacramento River upstream and 
downstream of the SRWTP outfall due to Cryptosporidum and Giardia combined, indicating that the 
occurrence of these organisms in the SRWTP discharge does not result in any substantial increased 
health risk to bathers in the Sacramento River (Gerba 2010b, 2012). Considering the projected 
percent reduction in mean Cryptosporidium concentration in the SRWTP effluent and the increased 
effluent discharge rate of 181 mgd ADWF being a 28 percent increase relative to existing conditions, 
the contributions of Cryptosporidium with the project at any location in the Sacramento River, or further 
downstream, are expected to be nearly the same as the contributions under existing conditions. 
Further, not all oocysts in the discharge would be viable, and thus would not be capable of producing 
gastrointestinal illness.  

Giardia also was not modeled for the same reasons as Cryptosporidium. Thus, projected changes in 
Sacramento River and Delta concentrations are based on projected changes in SRWTP effluent 
concentrations and the SRWTP discharging at the permitted capacity of 181 mgd ADWF. Under the 
proposed project, mean effluent concentration of Giardia would be reduced by 94 percent. In 
addition, the site-specific risk assessment study performed by Dr. Charles Gerba (2010a, 2010b, 
2010c) indicated that, under the existing treatment conditions, the public health risk due to Giardia 
discharges from the SRWTP is essentially zero, and meets both U.S. EPA and CDPH risk criteria for 
protection of recreational uses (2010a, 2010b, 2012). This finding was based on Dr. Gerba’s site-
specific assessment of the chlorine dosage and chlorine contact time in the existing SRWTP 
secondary discharge (Gerba 2010b, 2012). In recognition that the project reduces Giardia 
concentrations by 94 percent, Dr. Gerba’s expertise in assessing recreational risks associated with 
wastewater discharges, and the fact that Dr. Gerba performed a detailed, site-specific assessment of 
the SRWTP discharge, this analysis concludes that the reduced Giardia concentrations in effluent 
under the project would meet all pertinent recreational health risk criteria. Considering the projected 
94 percent reduction in mean Giardia concentration in the SRWTP effluent and the 28 percent 
increase in effluent discharge rate at 181 mgd ADWF relative to existing conditions, the contributions 
of Giardia to the lower Sacramento River by the SRWTP under the project would pose a sufficiently 
low health risk that the project condition would have no adverse effects on the recreational 
beneficial use of the lower Sacramento River downstream of the discharge or in Delta waters further 
downstream.  
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Because Cryptosporidium contributions from the SRWTP to the Sacramento River and locations 
further downstream are expected to be nearly the same as existing conditions, the project would not 
cause Cryptosporidium levels in waters downstream of the SRWTP to increase into a higher 
LT2ESWTR bin classification. Because effluent total coliform concentrations would be less than the 
Basin Plan objective for fecal coliform, the project would not cause exceedance of the Basin Plan’s 
fecal coliform objective applicable to waters designated for contact recreation uses. The discharge 
under the project would meet all pertinent recreational health risk criteria established by U.S. EPA 
and CDPH for Cryptosporidium and Giardia. Further, the project would not cause long-term 
degradation or use of remaining assimilative capacity for total coliform, Cryptosporidium, and Giardia 
relative to existing conditions that would cause a substantial risk of adverse effects to beneficial 
uses.  

Based on the assessment provided above, the project would have a slightly beneficial impact on 
receiving water total coliform, Cryptosporidium, and Giardia concentrations. 

Mitigation Measures 
No mitigation is required. 

Impact 4.7-12: Water quality impact – dibromochloromethane, dichlorobromomethane, 
and total trihalomethane compounds.  
The project would result in increases in the concentrations of dibromochloromethane (DBCM), 
dichlorobromomethane (DCBM), and total THMs in the Sacramento River downstream of the SRWTP 
discharge and at far-field locations in the Delta relative to existing conditions. However, there would 
be no exceedance of applicable regulatory objectives for these constituents in the receiving water in 
any area that could potentially be used for municipal supply, and thus would not adversely affect any 
beneficial uses of the Sacramento River or Delta. The potential degradation with the increased 
discharge of DBCM, DCBM, and total THMs under the project would be minimal and would not be of 
sufficient magnitude to cause a substantial risk of adverse effects to municipal water supply 
beneficial uses of the receiving waters. Finally, there are no CWA Section 303(d)-listed impairments 
for DBCM, DCBM, and total THMs, and these constituents are not a concern for bioaccumulation to 
fish and wildlife beneficial uses. Thus, these effects would not be issues of concern. This would be a 
less-than-significant impact. 

DBCM and DCBM are two THMs of concern that are formed upon chlorinating water containing 
bromide and organic carbon. Total THMs refers to the sum of DBCM, DCBM, chloroform, and 
bromoform. THMs are volatile organic compounds and most of the compound that is formed in water 
ultimately evaporates into the air. Volatilization from surface waters depends on factors such as vapor 
pressure of the compound, turbulence, wind, and temperature. In water, THMs are moderately soluble 
and do not bioaccumulate in aquatic organisms or higher trophic levels of the food chain (Agency for 
Toxic Substances and Disease Registry [ATSDR] 2005a, 1999, and 1997c). Elevated concentrations 
of THMs in municipal tap water can be harmful to humans when consumed over a lifetime, and thus 
are of primary concern for the municipal water supply beneficial use, in particular drinking water plants 
that also use chlorine disinfection.  

The lowest applicable regulatory objectives for THMs are for human health protection. The primary 
MCL for total THMs for human health protection is 80 µg/L. Chloroform criteria were not 
promulgated in the CTR, but U.S. EPA published draft criteria for the protection of human health in 
2003 equal to 68 µg/L for the consumption of water and organisms and 2,400 µg/L for the 
consumption of organisms only (these have not become final). The CTR criteria for bromoform are 
4.3 µg/L for the consumption of water and organisms and 360 µg/L for the consumption of 
organisms only. The CTR criteria for DBCM are 0.41 µg/L for the consumption of water and 
organisms and 34 µg/L for the consumption of organisms only. The CTR criteria for DCBM are 0.56 
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µg/L for the consumption of water and organisms and 46 µg/L for the consumption of organisms 
only. The CTR human health criteria for bromoform, DBCM, and DCBM are developed to limit 
additional cancer cases to less than 1-in-1,000,000 based on exposure of individuals that weigh 70 
kilograms (154 pounds) through consumption of water and organisms over 70 years at an average 
rate of 2 liters of water and 6.5 grams of aquatic tissue per day. There are no water bodies in the 
project area that are specifically designated on the CWA Section 303(d) list as impaired for any of 
the THM compounds. 

Under the project, the mean concentration of bromoform in the SRWTP effluent is projected to be 
0.08 µg/L. To represent existing conditions for bromoform, only a maximum effluent concentration is 
available, which is 0.22 µg/L, as there were insufficient detected data (<20 percent) available to 
calculate a mean. The formation of chloroform, DBCM, DCBM, and total THMs in the SRWTP 
disinfection process would increase as a result of the proposed continuation of chlorine-based 
disinfection in combination with the changed treatment processes to a fully nitrified wastewater 
relative to existing conditions. The mean effluent concentrations are projected to increase from 17.1 
µg/L to 46 µg/L for chloroform, 0.17 µg/L to 3.52 µg/L for DBCM; from 1.15 µg/L to 13.8 µg/L for 
DCBM, and from 18.4 µg/L to 63.4 µg/L for total THMs (Appendix D2; Appendix D3). The mean 
projected concentrations for DBCM and DCBM are well below the NPDES permit limitations that will 
be applicable after nitrification facilities begin operating, which are 12 µg/L for DBCM and 35 µg/L 
for DCBM. 

Over time, the SRWTP discharge rate will increase relative to existing conditions due to population 
growth, from 141 to 181 mgd ADWF, as allowed by the NPDES permits issued by CVRWQCB since 
1990. Thus, changes to bromoform, chloroform, DBCM, DCBM, and total THMs concentrations in the 
Sacramento River and downstream waters described below would be due to changes in effluent 
quality resulting from the project and the increase in discharge rate up to the full permitted capacity.  

Modeling simulations were performed to quantify the effects of the project on receiving water 
concentrations of DBCM and DCBM in the near-field area of initial effluent mixing in the Sacramento 
River (i.e., initial 700 feet downstream of the SRWTP diffuser) and seven far-field Sacramento River 
and Delta locations under existing conditions and project conditions (Appendix D5). The potential 
changes in receiving water concentrations of total THMs, and potential reductions in remaining 
assimilative capacity, were estimated based on a mass-balance calculation with the mean effluent 
concentrations, existing SRWTP effluent discharge (i.e., 141 mgd ADWF) and permitted discharge rate 
(i.e., 181 mgd ADWF), and critical receiving water flow for a long-term human health exposure period, 
which is specified in the SIP as the harmonic mean streamflow (i.e., identified in the SRWTP NPDES 
permit as 15,733 cfs in the Sacramento River).  

Under the project, the projected mean effluent concentrations of DBCM and DCBM would exceed 
only the CTR human health criteria for consumption of water and organisms and be higher than 
ambient background Sacramento River water concentrations (i.e., R-1 location). The projected mean 
effluent concentrations of bromoform, chloroform, and total THMs under the project would be higher 
than ambient Sacramento River concentrations, but would not exceed their respective criteria, and 
thus could not cause exceedances of water quality criteria in the receiving waters. Thus, the 
following discussion regarding potential to exceed regulatory objectives for THMs is focused on 
DBCM and DCBM.  

Under the project, mean DBCM concentrations in the near-field area of the SRWTP diffuser were 
modeled to be higher than the CTR criterion for consumption of water and organisms up to 60 feet 
downstream of the diffuser, and would be less than the criterion at 100 feet and greater distances 
downstream. Mean DCBM concentrations would be higher than the CTR criterion for consumption of 
water and organisms up to 175 feet downstream of the diffuser, and were modeled to be less than 
the criterion at 350 feet and greater distances downstream. There are no municipal water diversions 
in the near-field area of the SRWTP diffuser, nor would any such municipal diversion facility be 
constructed in the future. Furthermore, all concentrations would be less than the CTR criteria for 
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consumption of organisms only. Therefore, under the project, there would not be a substantial risk of 
adverse human health effects in the near-field area of the SRWTP diffuser due to the discharge of 
DBCM and DCBM.  

Modeling further shows that the mean DBCM and DCBM concentrations in the Sacramento River at 
Hood, downstream of the discharge, would increase by 0.063 µg/L and 0.24 µg/L, respectively, 
relative to existing conditions. However, the modeling does not account for volatilization of these 
THMs that would occur in the Sacramento River and downstream locations as a result of channel 
mixing and turbulence. Available data indicate that DBCM and DCBM tend to not be present in the 
receiving waters at detectable levels (Appendix D2), and this is expected to be the same under the 
project given the volatile nature of the compounds and the turbulent environment of the receiving 
waters. Consequently, the receiving water DBCM and DCBM concentrations at far-field locations 
downstream of the SRWTP, with the project increment added, are expected to remain considerably 
below the respective CTR criteria for each constituent, and likely would not be measurably higher 
than under existing conditions (due to the small incremental increase discharged and volatilization 
that would occur with increasing distance downstream of the diffuser).  

Further, there are attenuating factors that would lessen the potential effects to municipal water supply 
beneficial uses. The long-term receiving water concentrations of these constituents in the Sacramento 
River and far-field locations downstream of the SRWTP discharge would remain well below the 
applicable CTR criteria and MCL. Furthermore, THMs are not a recognized concern in raw water 
supplies because water treatment plants involve a large amount of mixing, and physical and chemical 
treatment processes that induces increased volatilization of the THMs, which would further reduce or 
eliminate the low levels of THMs associated with the project, and potentially produce their own from 
chlorination for disinfection. It is not the raw diverted surface water concentrations of THMs that 
dictates finished drinking water supply THM levels, but rather the concentrations of DOC and bromide 
in the raw water diverted, along with chlorine dosage, chlorine contact time, chlorine residual, etc. 
Consequently, because receiving water DBCM and DCBM concentrations would be anticipated to 
remain similar to existing conditions and well below the objectives, any potential reduction in remaining 
assimilative capacity (i.e., degradation) of Delta waters with regards to THM levels would not be of 
sufficient magnitude to substantially increase the risk of adverse effects to municipal water supply 
beneficial uses. 

Finally, the THMs are not bioaccumulative with respect to protection of fish and wildlife beneficial 
uses, nor are there any CWA Section 303(d)-listed water bodies that are impaired by the THMs of 
concern. Thus, the increased concentrations identified above would not contribute measurably to 
any existing impairment due to these constituents, because no such impairments currently exist, and 
would not cause measurably greater bioaccumulation in aquatic life, relative to existing conditions.  

Based on the assessment provided above, this impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 

Impact 4.7-13: Water quality impact – dissolved oxygen.  
The project would result in decreased concentrations of oxygen-demanding substances in the SRWTP 
effluent, resulting in an increase in the estimated minimum dissolved oxygen (DO) concentration in the 
Sacramento River downstream of the SRWTP relative to existing conditions. Thus, there would be no 
exceedance of applicable regulatory DO objectives at any location in the receiving water and slightly 
increased assimilative capacity downstream of the SRWTP relative to existing conditions. Finally, the 
project would not make any CWA Section 303(d)-listed impairments for DO worse, and receiving water 
DO concentrations are not an issue of concern for bioaccumulation in aquatic organisms, thus these 
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effects would not be issues of concern. This would result in a beneficial impact although the overall 
effect on DO concentrations in the Delta would be slight. 

Aquatic organisms require DO at sufficient concentrations to support respiration. The “saturation DO 
concentration” refers to the maximum amount of DO that water can contain, which is largely a 
function of water temperature for freshwater. Oxygen dissolves into the water column from the 
atmosphere to achieve equilibrium between the DO in the water column and the overlying 
atmosphere. The rate at which oxygen dissolves in the water column of a river is generally a function 
of the water depth and velocity, and is driven by the difference between the water column DO 
concentration and the saturation concentration of DO. Algae and vascular aquatic plants also 
produce oxygen during daylight hours as a result of photosynthesis, and consume oxygen at night as 
a result of respiration. Oxidation of carbonaceous and nitrogenous compounds by microorganisms 
(e.g., bacteria, algae) results in DO consumption from the water column. Algae and plant respiration 
and/or microbial DO consumption at rates greater than the re-aeration rate of oxygen from the 
atmosphere can result in the lowering of DO concentrations in the water column.  

Municipal wastewater effluents contain degradable organic matter that can be measured as 
biochemical oxygen demand, which is an analytical parameter measured in units of mg/L that 
represents the potential amount of DO that may be consumed by microorganisms over a period of 
time to break-down the organic matter. Discharge of ammonia can exert nitrogenous oxygen demand 
equivalent to about 4.57 mg/L of DO per mg/L-N of ammonia nitrogen. The typical response of river 
DO concentrations downstream of a municipal wastewater effluent discharge is to decrease as a 
result of microbial DO consumption, and eventually increase through re-aeration as the water moves 
downstream. Thus, the DO concentrations plotted by downstream distance from the point of 
discharge forms a characteristic sag curve. The distance downstream where the minimum DO occurs 
is typically several miles to tens of miles downstream of the discharge, depending on the hydraulics 
of the riverine system and load of oxygen demanding substances.  

The Basin Plan objective for DO applicable to the Sacramento River downstream of the SRWTP 
discharge is 7 mg/L. The current U.S. EPA national recommended coldwater aquatic life criteria for 
DO, which are presented in Table 4.7-8, are lower than the Basin Plan objective (U.S. EPA 1986). The 
U.S. EPA DO criteria incorporate averaging periods and are intended to be applied to the annual 
worst case DO concentrations measured over the appropriate averaging period. The U.S. EPA-
recommended criteria for DO presented in Table 4.7-8 are more refined and better supported by the 
current state of the science compared to those of the Basin Plan and, therefore, are used as the 
primary aquatic life effects thresholds for this scientific assessment of the potential effects of the 
project on aquatic life beneficial uses. Basin Plan DO objectives also are discussed from a regulatory 
compliance perspective.  

Table 4.7-8 1986 U.S. EPA Criteria for Ambient Dissolved Oxygen Concentrations 

Criteria 
Coldwater Dissolved Oxygen Criteria (mg/L) 

Early Life Stages1 Other Life Stages 
30 day mean --- 6.5 
7 day mean 6.5 --- 

7 day mean of minimums --- 5.0 
1 day minimum2 5.0 4.0 

1 Includes all embryonic and larval stages and all juvenile forms to 30-days following hatching. For embryonic stages criteria applied to the intergravel water. 
2 Should be considered as instantaneous concentrations to be achieved at all times. 

Source: U.S. EPA 1986 
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Several Delta channel locations are identified in the state CWA Section 303(d) list of impaired water 
bodies for DO including the San Joaquin River in the Stockton Deep Water Ship Channel (DWSC), 
areas of Old River and Middle River, and portions of Suisun Marsh (SWRCB 2011). The DWSC near 
the city of Stockton has experienced regular periods of low DO concentrations in the past during the 
months of June through October as a result of nutrient loading in the watershed, elevated levels of 
algal growth and respiration, and limited water circulation. Low DO conditions have occurred in some 
Suisun Marsh channels, particularly isolated backwater slough areas that receive little water 
circulation. 

During the District’s 2010 NPDES Permit renewal process, CVRWQCB requested an analysis of the 
DO concentrations in the Sacramento River downstream of the SRWTP discharge. The District 
developed an enhanced Streeter-Phelps model of the lower Sacramento River referred to as the Low 
Dissolved Oxygen Prevention Assessment Model (LDOPA) (Larry Walker Associates 2010). The 
LDOPA Model calculates the rate of change in oxygen deficit downstream of the discharge from the 
deoxygenation and re-aeration rates. The consumption of oxygen from the water column through 
respiration is modeled as a first-order reaction and replenishment of oxygen to the water column is 
modeled as a rate proportional to the DO deficit. The LDOPA model was developed for the SRWTP 
analysis to incorporate variable inputs and simulate the discharge pattern of the SRWTP, river flows, 
and tides. The model simulates an 82-year period of record in a dynamic model framework for 
repeated simulation of the period of record. The model input variables are selected from their 
representative probability distributions to determine a probability distribution for the downstream 
minimum DO concentrations. Additionally, for the LDOPA model, the contributions of carbonaceous 
and nitrogen oxygen demanding substances were considered. The LDOPA modeling was focused on 
evaluating the effects of the SRWTP effluent discharge on DO sag at far-field locations downstream 
of the SRWTP because carbon compounds and ammonia in SRWTP effluent exert little oxygen 
consuming effects within the near-field discharge plume. Rather, the potential DO sag effects are 
expressed many miles downstream of the discharge depending on the oxygen demand in the 
effluent and background river conditions. 

Under the project, the mean concentrations of oxygen-demanding substances in the SRWTP effluent 
are projected to decrease relative to the existing conditions. In particular, the mean concentration of 
ammonia in the SRWTP effluent is projected to be 0.16 mg/L-N under the project, which is a 99.4 
percent reduction relative to the existing condition’s mean concentration of 25.1 mg/L-N. Over time, 
the SRWTP discharge rate will increase relative to existing conditions due to population growth, from 
141 to 181 mgd ADWF, as allowed by the NPDES permits issued by CVRWQCB since 1990. Thus, 
changes to DO concentrations in the Sacramento River and downstream waters described below 
would be due to changes in effluent quality resulting from the project and the increase in discharge 
rate up to the full permitted capacity.  

Based on the LDOPA-modeled results for far-field Delta locations, the minimum projected hourly DO 
concentration under the project over an 82-year-period of analysis would be 7.4 mg/L. Therefore, 
there would be no projected violations of either the Basin Plan DO objective or the U.S. EPA’s 1986 
recommended coldwater DO criteria under the project. Accordingly, under the project there would be 
no long-term water quality degradation for DO in the Sacramento River downstream of the SRWTP 
and other far-field Delta locations; rather, there would be a slight increase in available assimilative 
capacity for DO relative to existing conditions. The project also would not contribute to the existing 
CWA Section 303(d) impairments for DO in the Delta, Suisun Marsh, or Stockton DWSC. Finally, 
receiving water DO concentrations are not an issue of concern for bioaccumulation in aquatic 
organisms.  

Based on the assessment provided above, the project would have a slightly beneficial impact on 
receiving water DO concentrations. 
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Mitigation Measures 
No mitigation is required. 

Impact 4.7-14: Water quality impact – metals and cyanide.  
The concentrations of trace metals and cyanide in SRWTP effluent are not anticipated to change 
substantially as a result of the project, and reduced concentrations could occur for some 
constituents due to the treatment improvements. However, the increased effluent discharge that 
would occur over time, as permitted by the NPDES permit regulating the discharge, may result in a 
small increase in the concentrations of these constituents in the Sacramento River downstream of 
the SRWTP discharge and at far-field locations in the Delta, relative to existing conditions. However, 
there would be no exceedance of applicable regulatory objectives for these constituents at any 
location in the receiving waters. The potential degradation with the increased discharge of metals 
and cyanide at the permitted discharge rate would be minimal and would not be of sufficient 
magnitude to cause a substantial increased risk of adverse effects to municipal water supply, fish 
and wildlife, agriculture, or any other beneficial uses of the receiving waters. The increase in long-
term selenium concentrations would be minimal and, thus, not make the existing CWA Section 
303(d) beneficial use impairment for selenium in the western Delta region measurably worse nor 
cause measurably higher body burdens of selenium in aquatic organisms that would substantially 
increase the health risks to fish and wildlife consuming those organisms. This would be a less-than-
significant impact. 

This assessment addresses inorganic metal and cyanide constituents of concern in the SRWTP 
effluent (Appendix D2). Table 4.7-9 summarizes the list of metals of concern in SRWTP effluent, the 
mean and maximum concentration detected, the corresponding ambient Sacramento River 
concentrations upstream of the SRWTP diffuser (R-1), estimated receiving water concentration 
downstream of the SRWTP diffuser (R-2) under the existing conditions and at the permitted 181 mgd 
ADWF discharge rate, and the lowest applicable water quality objectives. Of the constituents 
addressed in this assessment, the NPDES permit contains effluent limitations for: aluminum, copper, 
cyanide, and manganese. The following provides a summary of these constituents of concern, their 
sources, and chemical and toxicological properties. 

Trace metals such as aluminum, arsenic, cadmium, chromium, copper, iron, lead, manganese, 
molybdenum, nickel, selenium, silver, and zinc occur naturally in the environment in soils and 
enriched ore deposits. Because of their industrial and commercial utility, trace metals also can be 
found in urban and agricultural stormwater runoff, landfill and mine leachate, and industrial and 
municipal wastewater discharges. Trace metals also are naturally present in small amounts in food, 
and are additives in many chemical products (e.g., cleaners, paints) that may come into contact with 
wastewater via intended uses, waste disposal, or accidental spills in the residential, commercial, and 
governmental sectors of the District’s sewer collection system area. 

Many trace metals are necessary for healthy biological function, where deficiencies in certain trace 
metals can result in disease and ailment. Most metals are relatively insoluble in water in their 
oxidized or reduced ionic forms, and most metals additionally can combine with organic or other 
inorganic constituents to form complexes that reduce their direct toxic effects to aquatic life, or 
result in settling out of the water column to accumulate in sediment. At elevated levels, trace metals 
can be toxic to humans and aquatic life, where the concentration of concern in surface waters is 
specific to each metal and each receptor (human or aquatic life). For example, copper can produce 
toxic effects to aquatic organisms at single digit µg/L concentrations, whereas the safe 
concentration for drinking water is nearly 100 fold higher than the aquatic life criteria.  
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Table 4.7-9 Concentrations of Metals and Cyanide in Effluent and Ambient Sacramento River Upstream of SRWTP Discharge 

Tier Constituent Units Effluent [a] Ambient Sacramento River (R-1) [b] Estimated Downstream 
Sacramento River (R-2) [c] WQO Basis 

Max Mean [d] Max Mean [d] 141 mgd 181 mgd 

Tier 2 Aluminum µg/L 31 14.8 100 19.6 19.5 19.5 
200 
750 

2° MCL 
EPA CCC 

Tier 2 Antimony µg/L 0.55 0.32 0.173 0.070 0.073 0.074 6 1° MCL 
Tier 2 Arsenic µg/L 2.7 1.72 2.9 1.33 1.54 1.54 10 1° MCL 
Tier 2 Cadmium µg/L 0.13 0.012 0.054 0.0082 0.008 0.008 1.1 [e] CTR CCC 
Tier 2 Chromium µg/L 3 1.71 2 0.33 0.35 0.35 50 1° MCL 

Tier 2 Copper µg/L 9 3.81 5.1 1.39 1.48 1.50 
5.1/3.7 [e] 
12.9/8.5 [f] 

CTR 
CMC/CCC 

Tier 2 Cyanide µg/L 6.6 3.64 5 0.90 1.00 1.02 5.2 CTR CCC 
Tier 2 Iron µg/L 650 325 843 59.1 62.7 63.8 300 2° MCL 
Tier 2 Lead µg/L 0.34 0.14 0.197 0.032 0.036 0.037 0.81 [e] CTR CCC 
Tier 2 Manganese µg/L 270 72.8 5 3.8 4.7 5.0 50 2° MCL 
Tier 2 Molybdenum µg/L 4.4 2.30 0.95 0.50 0.52 0.53 10 Ag goal [g] 
Tier 2 Nickel µg/L 4.5 2.76 1.9 0.75 0.82 0.84 22 [e] CTR CCC 
Tier 2 Selenium µg/L 1.1 0.64 0.6 0.27 0.28 0.29 5 CTR CCC 
Tier 2 Silver µg/L 0.16 0.046 0.026 [a] 0.0052 [a] 0.032 0.033 0.6 [e] CTR CMC 
Tier 2 Zinc µg/L 27 15.4 43 1.66 2.015 2.29 49 [e] CTR CCC 

Notes: 

WQO = Water Quality Objective; “ “ = no data available. 

[a] Concentration reported as total recoverable fraction. 
[b] R-1 receiving water concentration reported as dissolved fraction, unless otherwise noted as total recoverable fraction. 

[c] R-2 receiving water concentration estimated with mass balance of effluent and R-1 concentrations, effluent discharge rate for existing conditions (141 mgd) and permitted conditions (181 mgd), and Sacramento River 
critical streamflow rates. R-2 concentrations were estimated based on Sacramento River critical streamflow rates appropriate for the lowest WQO, which are dependent on the type of WQO. The critical Sacramento River 
streamflow used was the 7Q10 flow (5,846 cfs) for chronic aquatic life criteria (CCC), 1Q10 flow (5,060 cfs) for acute aquatic life criteria (CMC), and harmonic mean flow (15,733 cfs) for drinking water MCLs and 
agricultural goal values. 

[d] The mean was calculated using regression on order statistics. 

[e] CTR hardness-dependent criterion for receiving water and expressed as dissolved metal concentration. 

[f] CTR hardness-dependent criterion based on minimum effluent hardness and expressed as total recoverable metal concentration. 
 [g] Goal identified for molybdenum in SRWTP NPDES Permit Order No. R5-2010-0114-02.Source: Data provided by RBI in 2013 based on Appendix D2 

 



Ascent Environmental  Hydrology and Water Quality 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 4.7-61 

Cyanide can be present in several forms for which the chemical speciation varies according to their 
source. The most common forms of cyanide in the environment are free cyanide, metallocyanide 
complexes, and synthetic nitriles. Cyanide and hydrogen cyanide are used in electroplating, 
metallurgy, organic chemicals production, photographic developing, manufacture of plastics, and 
fumigation (ATSDR 2006). Cyanide is relatively soluble in water, and does not readily adsorb to 
mineral or organic particulates. Most cyanide in surface water will form hydrogen cyanide and 
evaporate. The severity of potential human health effects depend on the route of exposure (e.g., 
inhalation, ingestion) and the form of the cyanide, and adverse human health effects are not 
expected at normal environmental exposure concentrations in water. The lowest applicable water 
quality objectives apply to aquatic life beneficial uses; however, cyanide is not a bioaccumulative 
constituent. 

The lowest applicable water quality objectives for the metals and cyanide evaluated in this 
assessment apply to either primary and secondary MCLs for municipal water supply protection, CTR 
criteria for protection of aquatic life, and one agricultural goal (i.e., molybdenum) (refer to Table 
4.7-9). The lowest applicable regulatory objective for a constituent depends on the beneficial use 
affected and the appropriate averaging period over which the toxic, or other adverse effect, occurs 
with exposure. For example, aquatic life is the most sensitive use considered in the regulation of 
many of the metals that may be discharged in the SRWTP effluent for protection over a chronic 
(4-day average) exposure period in water. However, aluminum also is regulated for municipal water 
supply protection under a secondary MCL that is lower than the applicable chronic aquatic life 
criterion, when considering the total hardness (mg/L as CaCO3) of the effluent and receiving water, 
but is applicable to a long-term (annual average) exposure period. 

The western Delta is identified as impaired for selenium, which is a bioaccumulative metal that 
adversely affects the healthy formation of egg shells in some bird species that ingest water and 
aquatic organisms that have accumulated selenium in their tissues.  

Under the project, it is uncertain whether the concentrations of any of the metals and cyanide in the 
SRWTP effluent would be reduced as a result of the upgraded treatment processes. Therefore, it is 
conservatively assumed that effluent concentrations for these constituents would remain unchanged 
relative to existing conditions. This assumption is conservative because improved removal 
effectiveness for some constituents would be reasonably anticipated under the project, particularly 
for metals that tend to bind with particulate sediment or organic matter, as a result of enhanced 
oxidation, biological uptake, and filtration providing greater suspended solids removal. Thus, any 
increase in metals and cyanide concentrations in the Sacramento River and downstream waters 
described below would not be due to the project. Rather, the changes in metals and cyanide 
concentrations would only be due to the SRWTP discharging at increased rates, up to its full 181 
mgd ADWF treatment capacity, as allowed by the current NPDES permit issued by CVRWQCB.  

Potential changes in receiving water concentrations of metals and cyanide that would result from the 
increased effluent discharge, and potential reductions in remaining assimilative capacity, were 
estimated based on the existing SRWTP effluent discharge rate (i.e., 141 mgd ADWF) and project 
discharge rate (i.e., 181 mgd ADWF) using a mass-balance analysis and appropriate effluent 
concentrations and critical receiving water flows for the averaging period consistent with the 
applicable water quality objective. For assessment of receiving water concentration changes with 
respect to the CTR chronic aquatic life criteria, drinking water MCLs, and agricultural goals, the mean 
effluent concentration was used, and the maximum effluent concentration was used for assessment 
of receiving water changes with respect to CTR acute aquatic life criteria. Critical receiving water 
flows specified in the SIP regulation for compliance assessment with CTR criteria were used, which 
were identified in the SRWTP NPDES permit for the Sacramento River as follows: (a) long-term mean 
(i.e., harmonic mean) streamflow of 15,733 cfs for long-term exposure periods (i.e., human health, 
agriculture); (b) lowest 7-day mean flow with a predicted occurrence of once every 10 years (i.e., 
7Q10 flow) of 5,846 cfs for the chronic aquatic life exposure period; and, (c) lowest 1-day mean flow 
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with a predicted occurrence of once every 10 years (i.e., 1Q10 flow) of 5,060 cfs for the acute 
aquatic life exposure period. Assessment for manganese was not conducted because insufficient 
data existed to estimate a mean upstream (R-1) receiving water concentration. Additionally, the 
assessment of project-related changes to receiving water concentrations with respect to municipal 
beneficial uses was conducted only considering the far-field changes (i.e., in the Sacramento River 
after complete mixing with the SRWTP effluent) because there are no current diversions of water for 
municipal supply located downstream of the SRWTP within the initial zone of mixing, nor would any 
such municipal diversion facility be constructed in the future. 

As shown in Table 4.7-9, copper, iron, and manganese are the only metals of concern warranting 
additional evaluation with respect to potential exceedances of applicable criteria/objectives, 
because the undiluted SRWTP effluent concentrations are greater than criteria/objectives and the 
upstream Sacramento River concentrations. Only effluent concentrations that exceed an applicable 
water quality criterion/objective and background concentration would have any potential to directly 
increase the risk of exceedances of a criterion/objective in the receiving water. The maximum 
effluent cyanide concentration is higher than the CTR chronic aquatic life criterion, but is not 
considered further because the mean effluent cyanide concentration, which is the appropriate 
effluent statistic for comparison to a chronic criterion, is less than the CTR chronic criterion. 
Therefore, with the exception of copper, iron, and manganese, no further assessment of the 
potential for the increased SRWTP effluent discharge to cause exceedances of applicable 
criteria/objectives is necessary for any of the other metals or cyanide.  

The maximum and mean effluent copper concentrations are higher than the respective CTR acute 
and chronic aquatic life criteria applicable to the Sacramento River conditions upstream of the 
SRWTP discharge. The CTR chronic and acute criteria for copper are hardness-dependent equations 
to reflect the sensitivity of aquatic life to copper (i.e., toxicity) as water hardness changes. Many 
aspects of water chemistry, such as concentrations of dissolved organic carbon, calcium, sodium, 
dissolved inorganic carbon (or alkalinity), magnesium, sulfate, chloride, potassium, and pH affect 
copper “bioavailability.” Bioavailability is a term used to refer to the fraction of total measured 
copper in water that is in a form capable of being taken up into the bodies of fish (across gill 
membranes) and other aquatic life. The most bioavailable, and thus toxic, form of copper is the free 
ion. Non-bioavailable forms of copper, although measured analytically in the total recoverable and 
dissolved measurements, are forms where the free copper ion is bonded to carbonates, large 
organic molecules, or particles, thus making the copper complex too large to be taken up across 
membranes of organisms. Copper within the water column that is not biologically available for 
uptake by aquatic life is nontoxic to the aquatic life.  

Several factors of municipal wastewater effluent and the factors that govern the applicable CTR 
criteria serve to attenuate the potential for toxic effects to aquatic life in the Sacramento River from 
the discharge of copper present in the SRWTP effluent. First, municipal wastewater effluent contains 
relatively high levels of dissolved organic matter and inorganic constituents that are effective at 
binding the free copper ions, thus reducing (or eliminating) free copper ions which, in turn, reduces 
the relative toxicity of effluents compared to receiving waters containing much lower levels of metal-
binding compounds. Additionally, the applicable CTR chronic aquatic life criterion in the Sacramento 
River downstream of the SRWTP discharge is a function of the water hardness of the mixed effluent 
and receiving-water. The potential for exceedance of the criterion is then a function of the copper 
concentration of the fully mixed effluent and river water. If the effluent copper concentration is below 
the CTR criterion based on its hardness, and the river copper concentration is below the CTR 
criterion based on its hardness, then the mixed effluent-river copper concentration will always be 
less than the CTR criterion calculated based on the mixed hardness concentration. Stated simply, 
any mixture of effluent and river water where the two are individually compliant with their respective 
CTR copper criteria also will be compliant. Such is the case for conditions in the SRWTP effluent and 
the Sacramento River at the R-1 location with respect to the CTR copper criteria (i.e., both acute and 
chronic) where, as shown in Table 4.7-9, the maximum and mean copper concentrations in the 
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effluent and Sacramento River are both less than the respective CTR criteria for effluent and R-1 
conditions. Therefore, the discharge at permitted capacity would not cause exceedance of applicable 
CTR chronic criteria at any location in the near-field area of initial effluent mixing. The estimated 
mean concentrations of copper would increase in the Sacramento River downstream of the SRWTP 
discharge based on the 7Q10 Sacramento River streamflow from the current 1.48 µg/L to about 
1.50 µg/L, and would remain well below the CTR chronic criterion of 3.7 µg/L at all far-field locations 
downstream of the SRWTP (based on an assumed total hardness of 36 mg/L as CaCO3). 

As shown in Table 4.7-9, the mean concentrations of iron and manganese in the SRWTP effluent 
would exceed their applicable secondary MCLs; however, the mean receiving water concentrations 
downstream of the SRWTP discharge would be well below the MCLs. Therefore, the discharge at 
permitted capacity (having the same effluent iron and manganese concentration as existing 
conditions) would not cause exceedance of the respective MCLs at any location in the Sacramento 
River downstream of the SRWTP or any other far-field location.  

In addition to copper, iron, and manganese, the increased SRWTP effluent discharge rate up to the 
permitted capacity would result in small increases in the concentrations of other metals and cyanide in 
the Sacramento River downstream of the SRWTP discharge, for those constituents where the effluent 
concentration is higher than the background receiving water. The increased receiving water 
concentrations may result in minor reductions in the remaining long-term assimilative capacity in the 
Sacramento River and other water bodies downstream (e.g., Delta channels) with respect to the 
applicable objectives for these constituents. The assimilative capacity in the Sacramento River for 
copper may be reduced up to approximately 1.0 percent with respect to the CTR chronic aquatic life 
criterion. For all other changes in receiving water concentrations of metals and cyanide, the reductions 
in remaining assimilative capacity would be less than 1 percent. Because the percentage of SRWTP 
effluent at other far-field Delta locations would be less than the percent effluent in the Sacramento 
River downstream of the SRWTP discharge, the amount of degradation would be less as well at these 
other far-field locations. The amount of any degradation in receiving water concentrations for these 
constituents would be minimal and receiving water concentrations would remain well below the 
applicable regulatory water quality objectives with implementation of the project. Therefore, the 
degradation would not be of sufficient magnitude to substantially increase the risk of adverse effects to 
municipal water supply, aquatic life, agriculture, or any other beneficial uses. 

The increased discharge of SRWTP effluent at permitted capacity would result in additional selenium 
contributed to the western Delta, which is an area of the Delta identified as impaired by selenium on 
the CWA Section 303(d) list. Of the metals and cyanide of concern for this assessment, selenium is 
the only constituent where bioaccumulation from aquatic organisms to higher trophic levels in the 
fish and wildlife food chain is an issue of concern. The mean selenium concentration in the 
Sacramento River downstream of the SRWTP, when the discharge is at permitted capacity, would not 
measurably change compared to existing conditions (i.e., <0.01 µg/L increase, which is an 
inconsequential increase relative to the CTR chronic aquatic life criterion of 5 µg/L), and the river 
selenium concentration (i.e., 0.29 µg/L) would remain well below the criterion. The small change 
would not further degrade water quality by measurable levels, and thus the beneficial use 
impairment would not be made discernibly worse. Additionally, the minor increase in mean river 
selenium concentration would not be of a frequency, magnitude, and geographic extent that aquatic 
organisms would be expected to have measurably higher body burdens of selenium. Because 
aquatic life body burdens under the project are not expected to change measurably, relative to 
existing conditions, the project would not substantially increase the selenium-related health risks to 
fish and wildlife consuming those organisms.  

Based on the assessment provided above, this impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 



Hydrology and Water Quality  Ascent Environmental 

 Sacramento Regional County Sanitation District 
4.7-64 EchoWater Project EIR 

Impact 4.7-15: Water quality impact – pesticides. 
Concentrations of the organophosphate insecticides chlorpyrifos, diazinon and the pyrethroid 
insecticides bifenthrin, cyfluthrin, cypermethrin, L-cyhalothrin, esfenvalerate, and permethrin have 
been detected in recent and past samples of SRWTP effluent. A U.S. EPA phase-out of the sale of 
chlorpyrifos- and diazinon-containing pesticide products has resulted in a decline in incidence of 
these pesticides in SRWTP effluent, with no detectable concentrations observed in recent years of 
monitoring. However, pyrethroid insecticides have been detected in SRWTP effluent. Recently 
evaluated data for the SRWTP demonstrated that less than six percent of measured pyrethroid in the 
SRWTP effluent is freely dissolved, and thus available for biological uptake and toxicity (Parry and 
Young 2013). The remainder of pyrethroid is primarily associated with effluent total organic carbon, 
in both particulate and dissolved forms. The project would result in a 64 percent reduction in 
average effluent total organic carbon concentrations, which would result in a substantial reduction in 
discharged effluent total pyrethroid concentrations. As such, under the project, fully mixed pyrethroid 
concentrations in the Sacramento River downstream of the SRWTP would be lower than under 
existing conditions. This would result in a beneficial impact, although the overall effect on pesticide 
concentrations in the Delta would be slight. 

This assessment addresses pesticide constituents of concern in the SRWTP effluent (Appendix D2). 
The assessment addresses the increase in discharge that will occur over time, from 141 mgd ADWF 
to the permitted discharge rate of 181 mgd ADWF.  

Table 4.7-10 summarizes the list of pesticides of concern in SRWTP effluent, the mean and 
maximum concentration detected, the corresponding ambient Sacramento River concentrations 
upstream of the SRWTP diffuser (R-1), and the lowest applicable water quality objectives, if any have 
been adopted. The following provides a summary of these constituents of concern, their sources, 
and chemical and toxicological properties.  

Table 4.7-10 Concentrations of Pesticides in Effluent and Ambient Sacramento River Upstream of SRWTP 
Discharge 

Constituent Units 
Effluent [a] Ambient Sacramento River (R-1) [a] 

WQO Basis 
Max Mean [c] Max Mean [c] 

Bifenthrin ng/L 2 1.65 1.1 0.33   
Chlorpyrifos µg/L <0.003 ND 0.002 ID 0.015 [b] BP 
Cyfluthrin ng/L 0.8 0.55 <0.2 ND   

Cypermethrin ng/L 3.7 3.0 <0.2 ND   
Diazinon µg/L <0.004 ND 0.06 ID 0.1 [b] BP 

Esfenvalerate ng/L 0.4 ID 0.5 ID   
L-Cyhalothrin ng/L 0.5 0.40 0.7 ID   
Permethrin ng/L 31 22.5 10 ID   

Notes: BP = Basin Plan; ID = insufficient data available to calculated mean; ND = not detected above reporting limit; WQO = water quality objective. 

[a] Concentration reported as total recoverable fraction. 

[b] Chronic water quality objective. 

[c] The mean was calculated using regression on order statistics. 

Source: Appendix D2 

 

Of the pesticides monitored and detected in SRWTP effluent, the constituents fall into two categories of 
insecticide, which are: (1) the organophosphate (OP) insecticides chlorpyrifos and diazinon, and (2) the 
pyrethroid insecticides bifenthrin, cyfluthrin, cypermethrin, L-cyhalothrin, esfenvalerate, and 
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permethrin. These insecticides are generally used to control insect pests in and around residential and 
commercial structures. These insecticides can enter the sewage collection system in several different 
ways, including such ways as: (1) direct drain disposal of unused product or bottle rinsate, (2) 
stormwater runoff entering the combined system portion of the SRWTP collection system (3) infiltration 
and inflow (I&I) of stormwater runoff in the isolated portion of the SRWTP collection system, (4) 
pharmaceutical use of permethrin in shampoos and treated clothing, and (5) direct application to 
interior surfaces connected to floor drains (as in commercial kitchens) or sewer maintenance vaults.  

Approximately ten years ago, U.S. EPA reached an agreement with manufactures of chlorpyrifos and 
diazinon to phase-out the sale of products containing these active ingredients for uses in and around 
residential and commercial buildings. This phase-out has virtually eliminated all use of chlorpyrifos and 
diazinon in the SRWTP service area and, as a consequence, the recent incidence of these pesticides in 
SRWTP effluent has largely been eliminated (Table 4.7-10). Although a TMDL for diazinon and 
chlorpyrifos is in effect for the Sacramento River downstream of the effluent discharge and for the 
entire Sacramento-San Joaquin River Delta, and a waste load allocation (WLA) has been issued to the 
SRWTP in its current NPDES permit, due to the virtual absence of these constituents in SRWTP effluent 
resulting from the U.S. EPA phase-out, no further assessment of chlorpyrifos and diazinon is warranted. 
Consequently, the remainder of this assessment focuses on pyrethroid insecticides. This focus is 
justified by recent detections of pyrethroid insecticides in SRWTP effluent, owing to the fact that 
pyrethroid insecticides have replaced many of the former urban and suburban uses of chlorpyrifos and 
diazinon, including landscape maintenance and indoor and outdoor structural pest control. While the 
incidence of chlorpyrifos and diazinon in SRWTP effluent has been on a steady decline over the last 
decade, recent monitoring of effluent now occasionally detects pyrethroid insecticides. 

Several notable research studies on the incidence of pyrethroid insecticides in SRWTP effluent have 
been published in the scientific literature (Weston and Lydy 2010, Weston et. al. 2013, Parry and 
Young 2013). These studies confirm the presence of pyrethroid insecticides in SRWTP effluent at the 
concentrations generally noted in Table 4.7-10, and the studies by Weston (2010 and 2013) 
generally confirms the absence of chlorpyrifos and diazinon.  

The Delta is not CWA Section 303(d)-listed for pyrethroids, nor do pyrethroids pose an aquatic life 
bioaccumulation concern. Formal water quality objectives or criteria have not been adopted for 
pyrethroids insecticides; however, CVRWQCB has developed draft aquatic life criteria for some 
pyrethroids using a modified U.S. EPA criteria derivation methodology. While these draft criteria have not 
been adopted as Basin Plan objectives, CVRWQCB is considering adoption of these draft criteria as water 
quality objectives as part of its Central Valley Pyrethroid TMDL and Basin Plan Amendment project.  

While these potential future criteria have yet to be adopted as water quality standards, acute median 
effect thresholds (i.e., EC50) are available for a variety of vertebrate and invertebrate aquatic 
species. Pyrethroid acute median effect thresholds (EC50) for the pyrethroid sensitive arthropod 
Hyalella azteca range from 2-20 ng/L. Concentrations of total recoverable pyrethroids in SRWTP 
effluent have occasionally exceeded these acute effect thresholds, although a definitive correlation 
between effluent concentrations and acute effluent toxicity tests utilizing Hyalella azteca were not 
established (Weston et al. 2013; Parry and Young 2013). This lack of definitive correlation between 
pyrethroid concentrations and toxicity in effluent may be due to bioavailability, where the amount of 
pyrethroid available for biological uptake and corresponding toxicity in effluent may be much less 
than the total pyrethroid present in effluent. 

Pyrethroid insecticides are extremely hydrophobic chemicals, with very low water solubility. The 
chemical properties of pyrethroids are such that when in water they are overwhelming found 
associated with and adsorbed to particulate matter, in particular to the particulate organic carbon 
(POC) fraction of the water column’s TOC pool. Similarly, pyrethroids will associate and adsorb with 
dissolved organic carbon (DOC). Combined, the majority of pyrethroid in a wastewater sample can be 
found in some distribution between the freely dissolved fraction and the fraction adsorbed or 
associated with POC and DOC, the sum of which equals TOC (i.e., TOC = POC+DOC). This distribution 
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is important because studies have demonstrated that the freely dissolved fraction of pyrethroid (i.e., 
dissolved pyrethroid) is the bioavailable and potentially toxic fraction and, therefore, the fraction of 
greatest concern (Yang et al. 2006). Stated another way, measurements of total recoverable 
pyrethroid in effluent likely overestimate the potential for effluent toxicity because it is the dissolved 
fraction of the total amount that is available for biological uptake.  

Parry and Young (2013) investigated the distribution of pyrethroid in SRWTP effluent, looking at the 
fraction of total pyrethroid associated with suspended particles (including POC) and DOC, and freely 
dissolved fraction. Their study showed that less than six percent of the pyrethroid in SRWTP effluent 
was freely dissolved, and by extension, available for biological uptake. The remaining 94 percent of 
pyrethroid was associated with suspended particles and DOC. Their research also suggested that the 
highly sorptive particulate fraction was predominantly organic in nature (i.e., POC), and was most 
likely poorly flocculated biomass from the activated sludge bioreactor.  

Under the project, changes in treatment are predicted to reduce mean effluent TOC concentrations 
by approximately 64 percent (see Impact 4.7-9). The majority of this reduction is likely to occur in the 
POC fraction of TOC, of which the majority of pyrethroid is associated (Parry and Young 2013). 
Therefore, the reduction in effluent TOC, particularly the POC fraction, would likely affect the total 
concentration of pyrethroid in effluent. Because the relative distribution of pyrethroid between POC 
and DOC is sample specific, it is difficult to estimate a corresponding decrease in total recoverable 
pyrethroid concentrations associated with this average 64 percent decline in TOC. However, based 
on this 64 percent decline in TOC (primarily via removal of POC), it is reasonable to conclude that 
project effluent pyrethroid concentrations would be substantially decreased by the project, relative to 
existing conditions. Therefore, under the project, fully mixed pyrethroid concentrations in the 
Sacramento River downstream of the SRWTP would be lower than under the existing conditions. This 
reduction in total effluent pyrethroid concentrations and resulting lower discharge of pyrethroids to 
the Sacramento River would be a slightly beneficial impact. 

Mitigation Measures 
No mitigation is required. 

Impact 4.7-16: Water quality impact – other organic compounds.  
The concentrations of numerous organic compounds in SRWTP effluent would not be anticipated to 
change substantially as a result of the project, and reduced concentrations could occur for some 
constituents due to the treatment improvements. However, the increased effluent discharge that 
would occur over time, as permitted by the NPDES permit regulating the discharge, could result in a 
small increase in the concentrations of some organic compounds in the Sacramento River 
downstream of the SRWTP discharge and at far-field locations in the Delta relative to existing 
conditions. There would be no exceedance of applicable regulatory objectives for these constituents 
at any location in the receiving waters. The potential degradation with the permitted increased 
discharge of organic compounds would be minimal and would not be of sufficient magnitude to 
cause a substantial increased risk of adverse effects to municipal water supply or any other 
beneficial uses of the receiving waters. Finally, there are no CWA Section 303(d)-listed impairments 
in the project area for any of the organic compounds and these constituents are not a concern for 
bioaccumulation to fish and wildlife beneficial uses, thus these effects would not be issues of 
concern. This would be a less-than-significant impact. 

A variety of synthetic organic compounds can be detected in the SRWTP effluent. The sources of 
synthetic organic compounds in wastewater can vary greatly including byproducts of manufacturing 
processes that enter the industrial wastewater stream, or the many products used in residential and 
commercial areas of the SRWTP sewer service area that may contain organic chemicals (e.g., 
solvents, cleaners, paints) and be discharged to the wastewater stream through use, disposal, or 
accidental spills. This assessment addresses organic compounds of concern in the SRWTP effluent 
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(identified as “Tier 2” constituents in Appendix D2) and the potential for the permitted increased 
discharge of these constituents to result in adverse effects to beneficial uses. 

Table 4.7-11 summarizes the list of organic compounds of concern in SRWTP effluent, the maximum 
concentration detected (and mean concentration, if sufficient sample values existed to calculate the 
mean), the corresponding ambient Sacramento River concentrations upstream of the SRWTP 
diffuser (R-1), estimated receiving water concentration downstream of the SRWTP (R-2) under the 
existing conditions and project conditions, and the lowest applicable regulatory water quality 
objectives. Of the organic compounds addressed in this assessment, the NPDES permit contains 
effluent limitations for: bis(2-ethyhexyl)phthalate, carbon tetrachloride, dibenzo(a,h)anthracene, 
methylene chloride, methyl t-butyl ether (MTBE), pentachlorophenol, and tetrachloroethylene. The 
following provides a summary of the organic compounds of concern, their sources, and chemical and 
toxicological properties. 

Bis(2-ethyhexyl)phthalate is a synthetic compound widely used as a plasticizer, primarily in the 
production of polyvinyl chloride plastic products (ATSDR 2002). Phthalate esters enter wastewater 
primarily through contact of the service area water and wastewater streams with plastic products, or 
discharge of wastes containing these compounds. Most phthalate esters have limited solubility in 
water, are readily adsorbed to particulate matter, and can be degraded in the environment (e.g., 
photo- and biological decay). Bis(2-ethyhexyl)phthalate does not readily bioaccumulate in animal or 
plant tissues. Bis(2-ethyhexyl)phthalate does not cause acute health effects at normal environmental 
levels of exposure; however, the U.S. Department of Health and Human Services has determined 
that it can reasonably be suspected of being a human carcinogen. 

Carbon tetrachloride is a volatile organic compound used as an industrial solvent, in laboratory 
applications, and for the chemical synthesis of fluorocarbons (ATSDR 2005b). Carbon tetrachloride 
also is known to be formed as a byproduct of chlorine disinfection of municipal wastewater. Carbon 
tetrachloride has limited solubility in water, does not readily adsorb to sediment, and experiences 
rapid evaporation rates from water. Carbon tetrachloride does not readily bioaccumulate in animal 
tissues. Adverse human health effects can occur from inhalation, ingestion, and dermal exposure. 
High exposure to carbon tetrachloride can cause liver, kidney, and central nervous system damage. 
The U.S. Department of Health and Human Services has determined that carbon tetrachloride can 
reasonably be suspected of being a human carcinogen. 

Methylene chloride is a colorless liquid that is used as a solvent and paint stripper, and may be 
present in some aerosol and pesticide products (ATSDR 2001a). Methylene chloride is volatile with 
air being a principal mode of its transport in the environment. It is relatively insoluble in water and is 
not substantially bioaccumulative in plant or animal tissue. Methylene chloride is degraded in water 
and air through photolysis and in water by bacteria and other microbial organisms. The U.S. 
Department of Health and Human Services has determined that some methylene chloride can 
reasonably be suspected of being human carcinogens.  

Benzo(a)anthracene, benzo(b)fluoranthene, chrysene, and dibenzo(a,h)anthracene belong to the 
class of polycyclic aromatic hydrocarbon (PAH) compounds. PAHs are toxic compounds formed 
primarily as products of incomplete combustion (burning) of substances such as gasoline, coal, oil, 
wood, garbage, grilled meat, and tobacco (ATSDR 1996). Some PAHs are manufactured for specific 
uses such as asphalt, creosote, roofing tar, medicines, dyes, pesticides, and plastics. PAHs are 
generally volatile and may evaporate from surface waters. The solubility of most PAHs in water is very 
low and most PAHs adsorb to mineral and organic particles. PAHs can break down to longer-lasting 
products by reacting with sunlight and other chemicals in the air, generally over a period of days to 
weeks. Breakdown in soil and water generally takes weeks to months and is caused primarily by the 
actions of microorganisms. Some PAHs are bioaccumulative in aquatic organisms. The U.S. 
Department of Health and Human Services has determined that some PAHs can reasonably be 
suspected of being human carcinogens. 
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Table 4.7-11 Concentrations of Organic Compounds of Concern in the SRWTP Effluent and Ambient Sacramento River Concentrations Upstream of SRWTP 
Discharge 

Tier Constituent Units 
Effluent Ambient Sacramento River (R-1) Estimated Downstream 

Sacramento River (R-2) [a] WQO Source 
Max Mean Max Mean Existing Project 

Tier 2 Benzo(a)anthracene µg/L 0.0165 ID 0.0036 ID - - - - 0.0044 CTR HH 
Tier 2 Benzo(b)fluoranthene µg/L 0.0057 ID 0.00543 ID - - - - 0.0044 CTR HH 
Tier 2 Bis(2-ethylhexyl)phthalate µg/L 9.73 2.58 [b] 0.575 0.107 [b] 0.14 0.15 1.8 CTR HH 

Tier 2 Carbon tetrachloride µg/L 2.9 0.98 [b] <0.1 ND 0.013 0.017 
0.25 
0.5 

CTR HH 
1° MCL 

Tier 2 Chrysene µg/L 0.0166 ID 0.0114 0.00085 [b] - - - - 0.0044 CTR HH 
Tier 2 Dibenzo(a,h)anthracene µg/L <0.001 ID 0.0021 ID - - - - 0.0044 CTR HH 
Tier 2 Methylene chloride µg/L 3.3 0.74 [b] <0.12 ND 0.010 0.013 4.7 CTR HH 

Tier 2 Methyl t-butyl ether µg/L 0.13 ID 1.6 ID - - - - 
5 

13 
2° MCL 
1° MCL 

Tier 2 Pentachlorophenol µg/L <0.05 ID 0.0019 ID - - - - 0.28 CTR HH 
Tier 2 Tetrachloroethylene µg/L 1 ID 0.21 ID - - - - 0.8 CTR HH 

Notes: ID = Insufficient Detected data (<20% detected) available to calculate summary statistics; ND = Not Detected, where no data were reported above the reporting limit; WQO = Water Quality Objective; “- - “ = estimated 
mean R-2 not calculated because the mean effluent concentration is unknown. 

[a] R-2 receiving water concentration estimated with mass balance of mean effluent and R-1 concentrations, effluent discharge rate for existing conditions and project conditions, and Sacramento River harmonic mean flow 
of 15,733 cfs. 

[b] The mean was calculated using regression on order statistics (Appendix D2).Source: Data provided by RBI in 2013 based on Appendix D2 
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MTBE is a synthetic flammable liquid historically used as a gasoline additive (ATSDR 1997a). MTBE 
is relatively insoluble in water, but small amounts may travel in water, attach to particles, and settle 
in sediment. MTBE is rapidly degraded in sunlight and is not known to bioaccumulate in plants or 
animals. MTBE is not a known carcinogen.  

Pentachlorophenol is a solid used widely as a wood preservative for utility poles, railroad ties, and 
wharf pilings (ATSDR 2001b). Pentachlorophenol is volatile and evaporates from treated wood 
products, but is relatively insoluble in water and can adsorb to particulate sediment and organic 
matter. Pentachlorophenol can be degraded by photolysis in air and water, and degraded by 
bacteria, microbial organisms, and other chemicals in water. Pentachlorophenol may accumulate in 
animal tissues, but is usually present in only small concentrations. The carcinogenicity of 
pentachlorophenol is uncertain; however, the U.S. EPA considers it to be a potential carcinogen.  

Tetrachloroethylene is a semi-volatile liquid that was formerly used extensively for fabric dry cleaning 
(i.e., it is being phased out as a dry cleaning agent), and as a degreaser in manufacturing processes 
(ATSDR 1997b). Tetrachloroethylene is volatile, with evaporation and air transport a principal means 
of its transmission in the environment. Tetrachloroethylene is moderately soluble in water, does not 
readily adsorb to particulate sediment and organic matter, and does not readily accumulate in 
animal tissues. Tetrachloroethylene can be degraded by photolysis in air and water, and degraded by 
bacteria and other microbial organisms in water. The carcinogenicity of tetrachloroethylene is 
uncertain; however, the U.S. Department of Health and Human Services has determined that it can 
reasonably be suspected of being a human carcinogen. 

The lowest applicable regulatory objectives for the organic compounds evaluated in this assessment 
are the CTR human health criteria, with the exception of MTBE. The lowest objective for MTBE is the 
secondary drinking water MCL for the protection of municipal water supplies from adverse taste and 
odor effects. The primary MCL for MTBE for human health protection is higher than the secondary 
MCL. The CTR human health criteria are developed to limit additional cancer cases to less than 1-in-
1,000,000 based on exposure of individuals that weigh 70 kilograms (154 pounds) through 
consumption of water and organisms over 70 years at an average rate of 2 liters of water and 6.5 
grams of aquatic tissue per day. Of the organic compounds considered in this assessment, only 
pentachlorophenol has CTR criteria for the protection of aquatic life, but its acute and chronic criteria 
are much higher than the human health criterion. There are no water bodies in the project area that 
are specifically designated on the CWA Section 303(d) list as impaired for any of the organic 
compounds of concern in the SRWTP effluent. 

Under the project, it is uncertain whether the concentrations of any of the organic compounds in the 
SRWTP effluent would change as a result of changed treatment processes. Therefore, it is assumed 
that effluent concentrations for the organic compounds would remain unchanged relative to existing 
conditions. This assumption is conservative because improved organic compound removal 
effectiveness would be reasonably anticipated under the project as a result of degradation with the 
enhanced oxidation and biological processes, and filtration for greater suspended solids removal. 
Thus, changes to organic compounds concentrations in the Sacramento River and downstream 
waters described below would not be due to the project. Rather, the changes in organic compounds 
concentrations would only be due to the SRWTP discharging at higher rates, up to its full 181 mgd 
ADWF treatment capacity, as allowed by the current NPDES permit issued by CVRWQCB.  

As noted in Table 4.7-11, the lowest applicable regulatory objectives for the organic compounds of 
concern are for the protection of human health and taste and odor, which are both uses to be 
protected over a long-term exposure period. Thus, potential changes in receiving water 
concentrations of the organic compounds that may occur as a result of the increased effluent 
discharge rate, and potential changes in remaining assimilative capacity, were estimated based on: 
(1) the existing and projected mean effluent concentrations; (2) existing SRWTP effluent discharge 
(i.e., 141 mgd ADWF) and permitted discharge rates (i.e., 181 mgd ADWF); and (3) and critical 
receiving water flow for a long-term human health exposure period, which is specified in the SIP as 
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the harmonic mean streamflow (i.e., identified in the SRWTP NPDES permit as 15,733 cfs in the 
Sacramento River). The assessment of changes to receiving water concentrations was conducted 
only considering the far-field (i.e., in the Sacramento River after complete mixing with the SRWTP 
effluent) because there are no current diversions of water for municipal supply located downstream 
of the SRWTP within the initial zone of mixing, nor would any such municipal diversion facility be 
constructed in the future.  

As shown in Table 4.7-11, maximum and mean concentrations of dibenzo(a,h)anthracene, 
methylene chloride, MTBE, and pentachlorophenol in the SRWTP effluent are projected to be less 
than lowest applicable water quality objectives. Mean concentrations of bis(2-ethylhexyl)phthalate 
and carbon tetrachloride in the SRWTP effluent are projected to exceed applicable CTR human 
health criteria; however, mean receiving water concentrations downstream of the SRWTP discharge 
would be well below criteria concentrations. Thus, the receiving water concentrations of bis(2-
ethyhexyl)phthalate, carbon tetrachloride, dibenzo(a,h)anthracene, methylene chloride, MTBE, and 
pentachlorophenol would remain well below the applicable CTR criteria for these constituents in the 
Sacramento River and other far-field locations in the Delta. It is unknown whether concentrations of 
benzo(a,h)anthracene, benzo(b)fluoranthene, chrysene, and tetrachloroethylene in the SRWTP 
effluent would exceed applicable water quality objectives, because an insufficient number of 
detected concentrations (i.e., <20 percent of all measurements) are available to calculate a long-
term mean concentration.  

Mean ambient Sacramento River concentrations are available for bis(2-ethylhexyl)phthalate, carbon 
tetrachloride, and methylene chloride to evaluate potential increased use of assimilative capacity for 
these constituents. Relative to existing conditions, the mean Sacramento River bis(2-
ethylhexyl)phthalate concentration would increase by a small amount, about 0.01 µg/L due to the 
increase in discharge rate. Similarly, the mean Sacramento River carbon tetrachloride concentration 
would increase by about 0.004 µg/L, and the mean methylene chloride concentration would 
increase by about 0.003 µg/L. The small increase in the mean receiving water concentrations of 
bis(2-ethylhexyl)phthalate, carbon tetrachloride, and methylene chloride would result in minor 
reductions in the remaining long-term assimilative capacity with respect to the CTR human health 
criteria. The largest percentage reduction in assimilative capacity (i.e., degradation) would occur for 
carbon tetrachloride, with the estimated increase in the mean concentration in the Sacramento River 
downstream of the SRWTP discharge reflecting an approximately 1.7 percent reduction in remaining 
assimilative capacity. The estimated reductions in assimilative capacity would be less for bis(2-
ethylhexyl)phthalate (i.e., 0.6 percent reduction) and methylene chloride (0.1 percent).  

The estimated level of degradation is minimal for these organic compounds, and the mean receiving 
water concentrations downstream of the SRWTP discharge and at other far-field locations in the 
Delta would remain well below the respective CTR criteria for these constituents. Therefore, the 
degradation would not be of sufficient magnitude to substantially increase the risk of adverse effects 
to municipal water supply or any other beneficial uses. 

Finally, the organic compounds are not bioaccumulative with respect to protection of fish and wildlife 
beneficial uses, nor are there any CWA Section 303(d)-listed water bodies in the project area that are 
impaired by the organic compounds of concern. Thus, these minor increases in concentrations 
identified above would not contribute measurably to an existing impairment due to these 
constituents, because no such impairments currently exist, and would not cause measurably greater 
bioaccumulation in aquatic life, relative to existing conditions.  

Based on the assessment provided above, this impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 
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Impact 4.7-17: Water quality impact – constituents of emerging concern.  
SRWTP effluent may contain chemical compounds that are classified as unregulated constituents of 
emerging concern (CECs), including those specific compounds that are considered to be endocrine 
disrupting compounds (EDCs). CEC’s are typically undergoing study, and their potential effects are 
not well understood. With the wastewater treatment process improvements that would be 
constructed and operated under the project, it is reasonably anticipated that concentrations of some 
CECs that may be present in the SRWTP effluent would decrease compared to existing conditions. 
However, with the increased effluent discharge rate that would occur over time, as permitted by the 
NPDES permit regulating the discharge, Sacramento River CEC concentrations could decrease, 
remain unchanged, or increase downstream of the discharge. Because CEC concentration changes 
in the receiving water cannot be projected, because there are no current regulatory criteria against 
which to evaluate CEC concentrations, and because effects of CECs are not well understood and the 
subject of ongoing research, a significance conclusion on the environmental impacts of CEC 
discharges under the project cannot be made.  

CECs are chemical compounds for which the body of scientific knowledge regarding their potential 
effects in the environment is still developing. Generally, CECs are chemicals for which analytical 
techniques capable of detection and quantification at the low levels at which they occur have only 
recently been developed. Thus, most of these compounds are not regulated in surface or drinking 
waters at this time via federal or state water quality standards or policies. Examples of CECs include, 
but are not limited to: pharmaceutical and personal care products (PPCPs), natural and synthetic 
hormones, alkylphenols and alkylphenol ethoxylates, polybrominated diphenyl ether (PBDE) flame-
retardant chemicals, perfluorinated compounds, phthalates, and nitrosamines. Anthropogenic 
sources of CECs include wastewater treatment plants, private septic systems, urban stormwater 
runoff, industrial effluents, landfill leachates, discharges from fish hatcheries and dairy facilities, 
runoff from agricultural fields and livestock enclosures, and land amended with biosolids or manure. 
CECs have a broad range of physical and chemical properties that dictate their fate and transport in 
the environment. The following discussion addresses the state of the science regarding CECs and 
the potential effects of the project to CEC discharge to the Sacramento River. 

A subset of CECs is the EDCs, which are substances or mixtures that alter the endocrine system 
function and, consequently, may cause adverse health effects in an intact organism or its progeny 
(World Health Organization 2002). The endocrine system is a complex of glands that secrete 
hormones and regulate reproduction, growth, and development in vertebrates. Examples of EDCs 
include specific compounds within the classes of natural plant and animal steroid hormones, PPCPs, 
trace metals (e.g., arsenic, cadmium, lead, and mercury), dioxins, PAHs, pesticides, and 
polychlorinated biphenyl compounds (PCBs). Endocrine disruption may be described as a functional 
change that may lead to adverse effects, not necessarily a toxicological end point. EDCs may block, 
mimic, stimulate, or inhibit the production of natural hormones, disrupting the endocrine system’s 
natural functions. Certain drugs, such as birth control pills, intentionally alter the endocrine system. 
Although some EDCs are known, many chemicals are termed “suspect” because they have not been 
sufficiently evaluated to allow a conclusive determination of their endocrine-disrupting 
characteristics. 

Most EDCs are human-made synthetic chemicals, such as hormones or other drugs that are released 
into the environment unintentionally and are not removed by conventional wastewater treatment. 
Depending on the specific chemical, key properties such as degradation rates, solubility, and 
partitioning coefficients may vary from very low to very high. The U.S. Geological Survey (Barnes et al. 
2002) found the occurrence of EDCs or potential EDCs to be high in surface waters across the 
country, with 80 percent of the streams sampled containing at least one of the 95 endocrine-
disrupting compounds that were tested. Although the frequency of occurrence was relatively high in 
the U.S. Geological Survey study, the measured concentrations of EDCs were low, usually below 
drinking-water standards for compounds that have such standards.  
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The potential ecological effects of EDCs in the aquatic environment were first reported in the 1990s. 
Studies suggested that the presence of natural and synthetic estrogen hormones in wastewater 
induced the production in male fish of vitellogenin, which is a protein involved in reproduction that is 
normally found only in females (Desbrow et al. 1998). Similar results were observed with 
alkylphenolic compounds, which are breakdown products of industrial surfactants used in products 
such as paints, herbicides, and cosmetics (Jobling et al. 1998). Recent research has detected 
differences in the response of Mississippi silverside (Menidia audens), a small pelagic fish species, 
in areas of Suisun Marsh affected by presence of both estrogenic and androgenic compounds from 
municipal wastewater discharges of the Fairfield-Suisun wastewater treatment plant compared to an 
area affected only by agricultural runoff (Brander et al. 2013). The Brander study documented 
differences at the cellular, organism, and population level of response, and indicated that mixtures 
of androgenic and estrogenic EDCs in wastewater may result in both antagonistic and additive 
effects, depending on the biological scale of the response in question. The site samples affected by 
the municipal wastewater exhibited both estrogenic and androgenic EDC activity, and male fish 
exhibited reduced mean gonadal growth, higher incidence of severe testicular necrosis (i.e., cell 
damage), and the population ratio of males to females was higher, relative to the agricultural site 
where only estrogenic activity was detected. Overall, it is clear from the available scientific literature 
that the understanding of potential ecological effects of CECs is not at a level where any definitive 
and predictive fate and transport mechanisms can be attributed to source discharges to receiving 
waters. Moreover, there are no studies available that would indicate there are any existing, or 
anticipated, adverse ecological effects associated with any CECs that may be present in the 
Sacramento River. 

Human exposure and dose response to EDCs for the low concentrations often found in the 
environment is still largely unknown. The absence of adequate exposure data, especially data 
regarding exposure during critical development periods, is the weakest link in determining whether 
any observed adverse effects on humans and/or fish and wildlife are linked to EDCs. The World 
Health Organization’s state-of-the-science assessment concludes that “…our current understanding 
of the effects posed by EDCs to wildlife [including fish] and humans is incomplete” (World Health 
Organization 2002). The National Toxicology Program’s draft report on the Endocrine Disruptors Low-
Dose Peer Review was released for public comment in May 2001 (66 FR 27152, May 16, 2001). As 
stated in this report, “the focus of this review was on ‘biological change’ rather than on ‘adverse 
effect’ because, in many cases, the long-term health consequences of altered endocrine function 
during development have not been fully characterized.” Although research has been conducted since 
these conclusions were reached, there is still a great deal of uncertainty as to the long-term effects 
of low-dose exposure to organisms in the environment.  

Several classes of contaminants known to exhibit endocrine disrupting responses are regulated via 
ambient water quality criteria or drinking-water standards based on their toxicological or 
carcinogenic effects (e.g., trace metals, PCBs, organochlorine pesticides). The CECs addressed in 
this assessment are those that do not have state or federally adopted criteria of any kind (i.e., there 
are no adopted CTR criteria or national recommended ambient water quality criteria, Basin Plan 
objectives, Bay-Delta Water Quality Control Plan objectives, state or federal drinking water standards, 
or general policies regarding CECs). Additionally, neither the Sacramento River nor any water body in 
the Delta are on the Clean Water Act Section 303(d) list as impaired by any unregulated CEC.  

The approach to development of federal water quality criteria has been to require more definitive 
information to be gathered and conclusive research conducted before regulatory measures are 
taken. Similarly, the California Office of Environmental Health Hazard Assessment (OEHHA) may 
establish drinking water goals and fish consumption goals (FCGs) for new chemicals of concern in 
advance of the development of formal drinking water MCLs by CDPH. OEHHA developed an FCG for 
PBDEs (i.e., common in flame retardant products) of 310 µg/kg; however, concentrations of PBDEs 
within fish fillet data reviewed by OEHHA were not found to exceed this threshold (OEHHA 2011). 
FCGs are based solely on public health considerations relating to exposure to each individual 
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contaminant, without regard to economic considerations, technical feasibility, or the 
counterbalancing benefits of fish consumption. Based on the current state of knowledge regarding 
dose-response relationships of CECs for various organisms and human health effects at the low 
levels in which they can occur in surface waters, it is likely to be many years before any such 
standards are promulgated, or before SWRCB or CVRWQCB establishes a policy for these 
compounds in wastewater discharges.  

In 2009, SWRCB adopted a Recycled Water Policy that, among other things, authorized the 
formation of a “blue ribbon” advisory panel, convened in consultation with CDPH, to guide future 
actions relating to the monitoring of CECs for recycled water projects. The advisory panel released its 
final report for this effort in June 2010 (Anderson et al. 2010). For groundwater recharge projects, 
the panel identified three compounds based on toxicological relevance that it prioritized for initial 
monitoring: 17 beta-estradiol, caffeine, and triclosan. No compounds were identified for urban 
irrigation use scenarios. At about the same time, SWRCB requested that a similar panel be convened 
to provide unbiased scientific recommendations for monitoring CECs in oceanic, brackish, and 
freshwater that receive discharge of treated municipal wastewater effluent and stormwater. The 
panel released its final report in April 2012 (Anderson et al. 2012). The list of CECs identified for 
initial monitoring in an effluent-dominated freshwater environment included ten compounds: 17 
beta-estradiol, estrone, bifenthrin, permethrin, chlorpyrifos, ibuprofen, bisphenol a, galaxolide, 
diclofenac, and triclosan. Also contained in the report are: 

1. a conceptual, risk-based approach to assess and identify CECs for monitoring in California 
receiving waters; 

2. application of the above framework to identify a list of CECs for initial monitoring; 

3. an adaptive, phased monitoring approach with interpretive guidelines that direct and update 
actions commensurate with potential risk; and 

4. research needs to develop bioanalytical screening methods, link molecular responses with higher 
order effects, and fill key data gaps.  

At the federal level, most of the effort related to potential regulation of CECs has been via the Safe 
Drinking Water Act (SDWA). U.S. EPA developed a Contaminant Candidate List (CCL3), which includes 
contaminants that are currently not subject to any proposed or promulgated national primary 
drinking water regulations, but that are known or anticipated to occur in public water systems, and 
which may require regulation under the SDWA. Furthermore, the 1996 amendments to the SDWA 
require that U.S. EPA establish criteria for a program to monitor unregulated contaminants and 
identify no more than 30 contaminants to be monitored every five years.  

On March 3, 2011, U.S. EPA released its Unregulated Contaminant Monitoring Rule 3 (UCMR3), 
which included mostly chemicals from CCL3, which are by definition CECs. UCMR3 requires public 
water systems to monitor for these chemicals, and provides U.S. EPA with data on the occurrence of 
these contaminants in drinking water. This information is the primary source of exposure data for 
U.S. EPA to determine whether to regulate these contaminants. 

Municipal wastewater treatment processes have not specifically been designed to treat and remove 
CECs, but activated sludge treatment processes are known to be effective in CEC treatment and 
removal. The Water Environment Research Foundation (WERF) sponsored research that investigated 
factors of treatment processes that remove PPCPs (Oppenheimer and Stephenson 2006). The WERF 
study evaluated monitoring data for 20 PPCP compounds in a variety of secondary biological and 
filtration treatment processes, including processes with nitrification and denitrification. The study 
determined that in general, an increase in solids residence time (SRT) was an important factor that 
enhanced removal efficiency for the majority of the monitored chemicals. The SRT required to 
achieve consistent removal above 80 percent is compound-specific, with many of the target 
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compounds well removed by activated sludge processes with SRTs of 5–15 days. Half of the PPCP 
target compounds frequently occurred in secondary influent, but were also efficiently removed (>80 
percent) at SRT of less than 5 days: caffeine, ibuprofen, oxybenzone, chloroxylenol, methylparaben, 
benzyl salicylate, 3-phenylpropionate, butylbenzyl phthalate, and octylmethoxycinnamate. An SRT of 
more than 30 days was necessary to achieve 80 percent removal for certain compounds. Miège et 
al. (2009) evaluated PPCP removal performance based on monitoring data from 117 wastewater 
treatment plants and determined that removal efficiency was highest in facilities using activated 
sludge with nitrogen removal processes. They determined that the main mechanisms involved in 
PPCP removal efficiency were biodegradation (e.g., oxidation, hydrolysis, demethylation, cleavage of 
glucuronide conjugates), sorption on sludge or particulate matter (by hydrophobic or electrostatic 
interactions), and filtration.  

The District conducted extensive pilot-testing of wastewater treatment process options for the design 
phase of the project and monitored 11 surrogate CECs (Brown and Caldwell 2013). Of the 11 
compounds analyzed in the test influent and effluent, the effluent concentrations for seven 
compounds were substantially reduced relative to influent concentrations (i.e., atenolol, sucralose, 
sulfamethoxazole, DEET, ibuprofen, gemfibrizol, and triclosan). Of these seven compounds, atenolol, 
DEET, ibuprofen, gemfibrizol, and triclosan had lower levels in the pilot secondary effluent when 
compared with the SRWTP secondary effluent. The unit process upgrades for the project are not 
specifically designed to treat and remove CECs. However, the project wastewater treatment 
processes would include improved oxidation and anaerobic digestion, nitrogen removal, and filtration 
and solids removal that would be anticipated to enhance the treatment and removal performance for 
many CECs based on the results of the pilot plant study. Therefore, it is reasonably anticipated that 
concentrations of many CECs that may be present in the SRWTP effluent would be lower with the 
project, relative to effluent concentrations under existing conditions; however, some CEC 
concentrations in the effluent may remain unchanged.  

Effluent CECs concentrations under the project could decrease, or remain unchanged, but would not 
be anticipated to increase. As a result of the increased effluent discharge rate that would occur over 
time, as permitted by the NPDES permit regulating the SRWTP discharge, the discharge of any CECs 
that are present in the effluent may increase Sacramento River concentrations downstream of the 
discharge. The change in river concentrations would depend, in part, on ambient concentrations and 
effluent concentrations, which are unknown. Because CEC concentration changes in the receiving 
water cannot be projected, because there are no current regulatory criteria against which to evaluate 
CEC concentrations, and because effects are not well understood and the subject of ongoing research, 
a significance conclusion on the environmental impacts of CEC discharges under the project cannot be 
made. Section 15145 of the State CEQA Guidelines provides that if, after a thorough investigation, a 
lead agency finds that a particular impact is too speculative for evaluation, the agency should note its 
conclusion and terminate discussion of the impact. This is the case for CECs that may be present in the 
SRWTP effluent, but may not be reduced via the new treatment processes. Based on the current state 
of knowledge, no impact conclusion can be made about CEC concentrations in the SRWTP effluent, 
Sacramento River, and Delta, or any associated effects on beneficial uses in these water bodies. 

Mitigation Measures 
No mitigation is required. 
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4.8 AQUATIC BIOLOGICAL RESOURCES 
This section evaluates the potential direct and indirect effects associated with construction and long-
term implementation of the project on the aquatic biological resources known to occur, or having the 
potential to occur, in the lower Sacramento River, Sacramento-San Joaquin Delta (Delta), and water 
bodies located within the Bufferlands, an area located adjacent to the Sacramento Regional 
Wastewater Treatment Plant (SRWTP). The aquatic biological resources considered in this 
assessment include the resident and anadromous fish occurring in these water bodies, the benthic 
invertebrate (BMI) communities, which serve as a major food source for fish communities, occurring 
in the affected water bodies, and aquatic and riparian habitat used by aquatic organisms. This 
section considers whether any component of the project may result in significant impacts related to 
fisheries and aquatic biological resources, including important habitat features, designated critical 
habitat, and essential fish habitat (EFH). The analysis includes a description of the existing 
environmental conditions, an overview of the methods used for assessment, and the impacts 
associated with implementing the project. 

4.8.1 Regulatory Background 

FEDERAL 

Federal Endangered Species Act 
The federal Endangered Species Act (ESA) regulates threatened, endangered, and other special-
status fish species. The National Oceanic and Atmospheric Administration’s National Marine 
Fisheries Service (NMFS) and U.S. Fish and Wildlife Service (USFWS) jointly implement the ESA for 
aquatic species. The USFWS regulates the taking of aquatic species, including non-anadromous fish, 
amphibians and aquatic reptiles, and invertebrates listed as threatened or endangered under the 
ESA. NMFS regulates and protects marine and anadromous fish species listed as threatened or 
endangered under the ESA. ESA-listed fish species potentially occurring in the water bodies affected 
by the project are discussed below in Section 4.8.2, “Existing Environmental Setting.” 

In general, persons subject to ESA (including private parties) are prohibited from “taking” 
endangered or threatened fish and wildlife species on private property, and from “taking” 
endangered or threatened plants in areas under Federal jurisdiction or in violation of state law. 
Under the ESA, the definition of “take” is to “harass, harm, pursue, hunt, shoot, wound, kill, trap, 
capture, or collect, or to attempt to engage in any such conduct.” Both USFWS and NMFS have also 
interpreted the definition of “harm” to include significant habitat modification that could result in 
take. If a project would result in take of a Federally-listed species, the project applicant must either 
acquire an incidental-take permit, under Section 10(a) of ESA, or if a federal discretionary action is 
involved, the federal agency must consult with USFWS or NMFS under Section 7 of the ESA to obtain 
a Biological Opinion with an Incidental Take Authorization. 

STATE 

California Endangered Species Act 
The California Department of Fish and Wildlife (CDFW) regulates the taking of aquatic species including 
anadromous and non-anadromous fish, amphibians, aquatic reptiles, and invertebrates listed as 
threatened or endangered under the California Endangered Species Act (CESA), which prohibits the 
taking of State-listed endangered or threatened species, as well as candidate species being 
considered for listing. Project proponents may obtain a Section 2081 incidental take permit if the 
impacts of the take are minimized and fully mitigated, and the take would not jeopardize the continued 
existence of the species. A “take” of a species, under CESA, is defined as an activity that would directly 
or indirectly kill an individual of a species. The CESA definition of take does not include “harm” or 
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“harass” as is included in the federal act. As a result, the threshold for a take under CESA may be 
higher than under ESA. 

Water Quality Control Plan for Control of Temperatures in Coastal and Interstate Waters and 
Enclosed Bays and Estuaries of California 
The State Water Resources Control Board’s (SWRCB’s) Water Quality Control Plan for Control of 
Temperatures in Coastal and Interstate Waters and Enclosed Bays and Estuaries of California 
(Thermal Plan) contains temperature objectives applicable to discharges from municipal wastewater 
treatment plants into waters of the Delta. The Thermal Plan refers to such discharges as “elevated 
temperature waste” discharges. The objectives contained in the Thermal Plan that are applicable to 
elevated temperature waste discharges, including the SRWTP discharge at Freeport, are as follows: 

 Objective 5A(1)a: The maximum temperature shall not exceed the natural receiving water 
temperature by more than 20°F; 

 Objective 5A(1)b: Elevated temperature waste discharges, either individually or combined with 
other discharges, shall not create a zone, defined by water temperatures of more than 1°F 
above natural receiving water temperature, that exceeds 25 percent of the cross-sectional area 
of a main river channel at any point; and 

 Objective 5A(1)c: No discharge shall cause a surface water temperature rise greater than 4°F 
above the natural temperature of the receiving waters at any time or place. 

Item #4 of the General Water Quality Provisions of the Thermal Plan, in accordance with Section 
316(a) of the Clean Water Act, authorizes exceptions to these objectives, allowing the development 
and application of alternative thermal effluent limitations when the existing effluent limitations are 
more stringent than necessary for the protection and propagation of a balanced, indigenous aquatic 
community in the receiving water body.  

As part of the National Pollutant Discharge Elimination System (NPDES) permit renewal process for 
the SRWTP in 2000, the Central Valley Regional Water Quality Control Board (CVRWQCB) adopted 
Resolution No. 5-00-192 granting exceptions to the Thermal Plan objectives 5A(1)a and 5A(1)b for 
the SRWTP discharge at Freeport. The current NPDES permit for the SRWTP, renewed in 2010, 
retained the Thermal Plan exceptions granted in Resolution No. 5-00-192. The exception to objective 
5A(1)a allows the effluent temperature to be up to 25°F greater than the background river 
temperature from October 1 through April 30. The exception to objective 5A(1)b allows for no more 
than 2°F rise in river temperature for 25 percent of the river cross-section at the discharge location. 
The SRWTP is required to comply with Thermal Plan objective 5A(1)c.  

Key findings stated in CVRWQCB Resolution No. 5-00-192 include the following. 

 “…the Regional Board has reviewed and concurs with the findings of the [District’s] SEIR that 
Objective 5A(1)a, and b, are more stringent than necessary to assure the protection and 
propagation of a balanced indigenous population of shellfish, fish and wildlife in and on the 
Sacramento River;…” 

 “Total temperature may be more critical than differential temperature…” 

 “…alternatives to ensure compliance by the District with Specific Water Quality Objectives 5A(1)a 
and 5A(1)b would require modifications not commensurate with benefits to the aquatic 
environment;…”  
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California Fish and Game Code Section 1600 
All diversions, obstructions, or changes to the natural flow or bed, channel, or bank of any river, 
stream, or lake in California that supports wildlife resources are subject to regulation by CDFW, 
pursuant to Section 1600 of the California Fish and Game Code. Section 1603 provides that it is 
unlawful for any person to substantially divert or obstruct the natural flow or substantially change the 
bed, channel, or bank of any river, stream, or lake designated by CDFW, or use any material from the 
streambed without first notifying CDFW of such activity. Stream is defined as a body of water that 
flows, at least periodically or intermittently, through a bed or channel having banks and supports fish 
or other aquatic life. This includes watercourses having a surface or subsurface flow that supports or 
has supported riparian vegetation. CDFW’s jurisdiction within altered or artificial waterways is based 
on the value of those waterways to fish and wildlife. A CDFW Streambed Alteration Agreement must 
be obtained for any project that would result in an impact on a river, stream, or lake. 

Water Quality Control Plan for the Sacramento/San Joaquin River Basins 
The Water Quality Control Plan for the Sacramento River and San Joaquin River Basins (Basin Plan) 
(CVRWQCB 2011) provides water quality standards for waters of the Sacramento River and San 
Joaquin River Basins. (For additional information, see Section 4.7, “Hydrology and Water Quality.”) 
Beneficial uses identified within the Basin Plan that are directly associated with aquatic resources 
include: 

 Warm Freshwater Habitat (WARM) - Uses of water that support warm water ecosystems 
including, but not limited to, preservation or enhancement of aquatic habitats, vegetation, fish, 
or wildlife, including invertebrates. 

 Cold Freshwater Habitat (COLD) - Uses of water that support cold water ecosystems including, 
but not limited to, preservation or enhancement of aquatic habitats, vegetation, fish, or wildlife, 
including invertebrates. 

 Migration of Aquatic Organisms, Warm and Cold (MIGR) - Uses of water that support habitats 
necessary for migration, acclimatization between fresh water and salt water, and protection of 
aquatic organisms that are temporary inhabitants of waters within the region. 

 Spawning, Reproduction, and/or Early Development, Warm (SPWN) - Uses of water that support 
high quality aquatic habitats suitable for reproduction and early development of fish. 

Bay-Delta Water Quality Control Plan 
The Water Quality Control Plan for the San Francisco Bay/Sacramento–San Joaquin Delta Estuary (Bay-
Delta WQCP) provides protections for the Delta in addition to CVRWQCB’s Basin Plan (SWRCB 2006). 
The Bay-Delta WQCP is focused on the protection of beneficial uses of the Delta that require control of 
salinity (caused by saltwater intrusion, municipal discharges, and agricultural drainage) and water 
project operations (flows and diversions). Like the Basin Plan, the Bay-Delta WQCP identifies beneficial 
uses, water quality objectives, and an implementation program. The designated beneficial uses of the 
Delta include all the same uses related to aquatic biological resources identified in the Basin Plan (i.e., 
warm and cold freshwater habitat, migration, and spawning) and two others as follows: 

 Estuarine Habitat (EST) - Uses of water that support estuarine ecosystems including, but not limited 
to, preservation or enhancement of estuarine habitats, vegetation, fish, shellfish, or wildlife (e.g. 
estuarine mammals, waterfowl, shorebirds). 

 Rare, Threatened, or Endangered Species (RARE) – Uses of water that support habitats necessary, 
at least in part, for the survival and successful maintenance of plant or animal species established 
under State or federal law as being rare, threatened, or endangered. 
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NPDES Permit for the SRWTP 
The NPDES program is discussed in Section 4.7, “Hydrology and Water Quality.” The SRWTP 
presently operates and discharges treated effluent to the Sacramento River under the requirements 
of an NPDES permit issued by CVRWQCB in 2010 (Order No. R5-2010-0114, NPDES No. 
CA0077682) as modified in 2011, 2012, and 2013. The permit in effect is Order No. R5-2013-
0124, NPDES No. CA0077682 (issued October 4, 2013).  

LOCAL 
The project site is located in unincorporated Sacramento County; therefore, the County’s policies 
pertaining to geology and soils are germane. 

Sacramento County General Plan 
The Sacramento County General Plan (Sacramento County 2011) contains the following goals and 
objectives related to aquatic biological resources and aquatic habitat that may be applicable to the 
project: 

Goal: Preserve, protect, and manage the health and integrity of aquatic resources in Sacramento 
County. 

Goal: Preserve, protect, and enhance natural open space functions of riparian, stream and river 
corridors. 

 Objective: Manage riparian corridors to protect natural, recreational, economic, agricultural and 
cultural resources as well as water quality, supply and conveyance. 

 Objective: Conserve and protect the Sacramento, Cosumnes, Mokelumne and American Rivers to 
preserve natural habitat and recreational opportunities. 

 Objective: Protect and restore natural stream functions. 

 Objective: Properly manage and fund the maintenance of rivers and streams to protect and 
enhance natural functions. 

 Objective: Restore concrete sections of rivers and streams to increase natural functions. 

Goal: Preserve and protect fisheries in County waterways and water bodies. 

 Objective: Provide and protect high quality in-stream habitat, water quality and water flows to 
support fisheries propagation, development, and migration. 

4.8.2 Existing Environmental Setting 
This section discusses the fisheries and aquatic resources within water bodies of the affected 
environment, and provides an assessment of the potential water quality related effects that 
implementation of the project could have on these resources for parameters not fully addressed in 
Section 4.7, “Hydrology and Water Quality.” See Section 4.7, “Hydrology and Water Quality,” for 
assessments of potential contaminant-related effects of the project on aquatic biological resources. In 
this section, environmental and regulatory settings are defined for aquatic biological resources, 
including brief discussions on key environmental requirements of fish species of primary management 
concern occurring within the affected environment. 

AFFECTED ENVIRONMENT 
The principal surface water bodies in the project vicinity include the Sacramento River and its 
terminal water body, the Delta. Background flows in the lower Sacramento River are composed of a 
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combination of regulated reservoir releases from Central Valley Project/State Water Project 
(CVP/SWP) facilities in the upper watershed and unimpaired flows from rivers and creeks. The 
SRWTP discharges treated effluent into the lower Sacramento River at the town of Freeport (River 
Mile [RM] 46), approximately 600 feet downstream of the Freeport Bridge. Under normal river flow 
conditions, treated effluent moves in a downstream direction upon being discharged from the 
SRWTP diffuser as it mixes with lower Sacramento River flows. However, flow in the lower 
Sacramento River at Freeport is affected by tidal currents and, as a result, river flow can occasionally 
reverse (i.e., water can flow in the upstream direction) when high tides are coupled with low river 
flows. Under reverse-flow conditions, the potential exists for SRWTP effluent to be transported 
upstream past the SRWTP diffuser and Freeport Bridge, if in fact effluent discharge were occurring 
under such conditions. However, the NPDES permit prohibits effluent discharge whenever 
background river flow is less than 1,300 cubic feet per second (cfs) in order to avoid discharge 
during reverse flow conditions.  

The lower Sacramento River and Delta, defined for the purposes of this assessment as the portion of 
the river and Delta influenced by the SRWTP discharge, is predominantly channelized, reinforced with 
levees, and bordered by agricultural lands. Aquatic habitat in the lower Sacramento River and Delta is 
characterized primarily by deep runs and glides, is depositional in nature, and has reduced water clarity 
and habitat diversity, relative to the upper portion of the watershed. As discussed in further detail 
below, the lower Sacramento River and Delta support a relatively diverse community of resident 
freshwater fish species, as well as providing a migration corridor for anadromous fish species that 
migrate to and from spawning habitats in reaches and tributaries in the upper watershed. 

Morrison Creek and Laguna Creek flow adjacent to the SRWTP site and into Upper Beach Lake, 
which is within the area known as the Bufferlands. This area is included in the analysis because 
under the project, an optional effluent conduit may be constructed to convey chlorinated effluent 
from the main SRWTP facility to the de-chlorination facility at Freeport Boulevard, approximately one 
mile northwest of the main facility, where effluent is de-chlorinated prior to discharge in the 
Sacramento River. The proposed pipeline alignment for the optional effluent conduit would cross the 
Bufferlands, an approximately 2,650-acre area surrounding the SRWTP between Franklin Boulevard 
and the Sacramento River south of Meadowview Road.  

FISHERIES RESOURCES 

Lower Sacramento River and Delta 
The Delta and San Francisco Bay comprise the largest estuary on the west coast. More than 200 
species of marine and freshwater fish rely on its unique habitat characteristics for one or more of 
their life stages (CALFED 2000). The lower Sacramento River from Freeport downstream to the Delta 
provides aquatic habitat for at least 38 species and runs of fish (Table 4.8-1), all of which have the 
potential to occur in the area affected by the project (Moyle 2002). The fish assemblage is 
composed of an ecologically diverse array of native and introduced fish species that may occur year-
round in the lower Sacramento River and Delta, or seasonally during their migrations to and from 
spawning areas in the Sacramento River watershed upstream of the project site. Native fish species 
(count=20) comprise 53 percent of the fish species assemblage, while introduced (i.e., non-native) 
species (count=18) comprise 47 percent. 

Evaluating potential impacts to fish resources requires an understanding of fish species’ life 
histories and lifestage-specific environmental requirements. Therefore, this information is provided 
below for special-status fish species that occur within the lower Sacramento River and Delta and 
thus have the potential to be adversely affected by the project. Because these species collectively 
represent a diversity of life histories and environmental requirements, and because they are among 
the most sensitive to environmental perturbation, the findings from assessments made for these 
species can be effectively used to make inferences to other fish species using the lower Sacramento 
River, Delta, and water bodies in the Bufferlands. 
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Table 4.8-1 Fish Species Potentially Occurring in the Lower Sacramento River and the Bufferlands, and Their 
Status under ESA and CESA 

Common Name Scientific Name Native / 
Introduced 

Special Status 
Designation 1 Presence 

State Federal 
Lower 

Sacramento R. 
and Delta 

Bufferlands 

Family Petromyzontidae (Lampreys)   
Pacific lamprey Lampetra tridentata Native -- SC X  
River lamprey L. ayresi Native SSC -- X  
Family Acipenseridae (Sturgeon)   

Green sturgeon Acipenser medirostros Native SSC FT X  
White sturgeon A. transmontanus Native -- -- X  
Family Clupeidae (Herrings)   
American shad Alosa sapidissima Introduced -- -- X  
Threadfin shad Dorosoma petenense Introduced -- -- X X 
Family Salmonidae (Salmon and Trout)   

Chinook salmon Oncorhynchus tshawytscha      
Winter-run  Native SE FE X  
Spring-run  Native ST FT X  
Fall-run  Native SSC SC X X 
Late-fall run  Native SSC SC X  
Steelhead O. mykiss Native -- FT X  
Family Cyprinidae (Minnows)   

Hardhead Mylopharodon conocephalus Native SSC -- X X 
Sacramento pikeminnow Ptychocheilus grandis Native -- -- X  
Hitch Lavinia exilicauda Native -- -- X  
California roach Hesperoleucus symmetricus Native -- -- X X 
Sacramento splittail Pogonichthys macrolepidotus Native SSC -- X  
Sacramento blackfish Orthodon microlepidotus Native -- -- X X 
Common carp Cyprinus carpio Introduced -- -- X X 
Goldfish Carassius auratus Introduced -- --  X 
Golden shiner Notemigonus crysoleucas Introduced -- -- X X 
Family Catostomidae (Suckers)   
Sacramento sucker Catostomus occidentalis Native -- -- X  
Family Ictaluridae (Bullhead Catfishes)   

White catfish Ameiurus catus Introduced -- -- X X 
Brown bullhead A. nebulosus Introduced -- -- X X 
Black bullhead A. melas Introduced -- --  X 
Yellow Bullhead* A. natalis Introduced -- --  X 
Channel catfish Ictalurus punctatus Introduced -- -- X X 
Family Moronidae (Striped Basses)   

Striped bass Morone saxatilis Introduced --  X  
Family Centrarchidae (Sunfishes and Bass)   

Bluegill Lepomis macrochirus Introduced -- -- X X 
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Table 4.8-1 Fish Species Potentially Occurring in the Lower Sacramento River and the Bufferlands, and Their 
Status under ESA and CESA 

Common Name Scientific Name Native / 
Introduced 

Special Status 
Designation 1 Presence 

State Federal 
Lower 

Sacramento R. 
and Delta 

Bufferlands 

Pumpkinseed L. gibbosus Introduced -- -- X  
Green sunfish Lepomis cyanellus Introduced -- --  X 
Redear sunfish Lepomis microlophus Introduced -- --  X 
Largemouth bass Micropterus salmoides Introduced -- -- X X 
Smallmouth bass M. dolomieui Introduced -- -- X  
Spotted bass M. punctulatus Introduced -- -- X  
White crappie Pomoxis annularis Introduced -- -- X X 
Black crappie P. nigromaculatus Introduced -- -- X X 
Warmouth Lepomis gulosus Introduced -- -- X X 
Family Poeciliidae (Livebearers)   
Western mosquitofish Gambusia offinis Introduced -- -- X X 
Family Gasterosteidae (Sticklebacks)   

Threespine stickleback Gasterosteus aculeatus Native -- -- X  
Family Cottidae (Sculpins)   

Riffle sculpin Cottus gulosus Native -- -- X  
Prickly sculpin C. asper Native -- -- X X 
Family Embiotocidae (Surfperches)   

Tule perch Hysterocarpus traskii Native -- -- X  
Atherinopsidae (Silversides) 
Inland silverside Menidia beryllina Introduced -- --  X 
Percidae (Perches) 
Bigscale logperch Percina macrolepida Introduced -- -- X X 
1 Status Codes: 
FE = Federally listed as endangered. 
FT = Federally listed as threatened. 
SE = Listed as endangered by the State of California. 
ST = Listed as threatened by the State of California. 
SSC = California Species of Special Concern. 
SC = Federal Species of Concern. 

* Possibly misidentified; likely brown or black bullhead. 

Sources: Moyle 2002, Carollo Engineers 2000 

 

Bufferlands 
The Bufferlands are located within the Beach/Stone Lakes basin, a system of streams, lakes, and 
floodplains that drains the Laguna, Elk Grove and Morrison creek watersheds. The Beach/Stone 
Lakes basin receives runoff from approximately 49 square miles of local urban and rural tributary 
areas and ultimately discharges into two downstream waterbodies: (1) Snodgrass Slough, a tributary 
of the Sacramento-San Joaquin Delta, which is hydraulically connected to the Mokelumne River 
through a culvert under Lambert Road that is controlled by a slide gate; and (2) Sacramento River via 
a pump station (i.e., no direct connection). The Lambert Road slide gate is open during the irrigation 
season to allow water to pass from Snodgrass Slough into the Beach/Stone Lakes basin.  
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Under typical flow conditions, flows in Morrison Creek and Laguna Creek are pumped into the 
Sacramento River resulting in no direct hydrologic connection between the Bufferlands and 
Snodgrass Slough and Mokelumne River. However, winter high-flow events may create sufficient water 
elevations (3.5 feet mean sea level) such that flows spill over the Beach Lake dike resulting in a 
connection to Snodgrass Slough, thereby creating a direct hydrologic connection between Upper Beach 
Lake and the Mokelumne River. The dike retains water for eventual pumping into the Sacramento River, 
but, more importantly, it also prevents tidally influenced water from the Stone Lake basin from moving 
upstream to enter and flood Upper Beach Lake during all conditions except high storm event flows, thus 
normally preventing fishes, including anadromous salmonids, from entering into the area of the 
proposed pipeline crossing from downstream water bodies during the construction season. 

Specifically, the optional effluent conduit would cross an area of the Bufferlands that includes Upper 
Beach Lake and Morrison and Laguna Creeks, which both terminate in Upper Beach Lake. During 
periods of low flow these water bodies have distinct boundaries separate from each other; however, 
during periods of high flows they often converge to create a large, open-water floodplain. 

The Bufferlands Master Plan (Carollo Engineers 2000), citing surveys conducted between 1992 and 
1994, indicates that 22 fish species occur in the Bufferlands (Table 4.8-1). In addition, these water 
bodies also likely support green sunfish and redear sunfish. Of these 24 species, five are native, with the 
majority of the species found during the surveys consisting of warm-water fishes, including carp, catfish, 
and centrarchids (i.e., sunfishes). The five native fish species include Chinook salmon, hardhead, sculpin 
spp. (presumably prickly sculpin), California roach, and Sacramento blackfish, two of which, Chinook 
salmon (presumably fall-run) and hardhead are designated as California species of special concern.  

None of the resident fishes likely occurring in Laguna Creek and Morrison Creek in the area of the 
SRWTP site has a special-status designation under the ESA. There is the possibility that hardhead, a 
State species of special concern, may be present in Morrison Creek. No obligate coldwater species 
(e.g., salmonids) are expected to occur there during the construction season due to presence of 
Beach Lake dike, which prevents downstream fishes from entering into the area of the optional 
effluent conduit and the naturally warm thermal regime and unsuitable habitat condition of the 
tributary creeks (Carollo 2000, USACE et al. 2008). There are no documented observations of 
anadromous salmonids in Upper Beach Lake, Morrison Creek, Laguna Creek or any other upstream 
tributaries of the Bufferlands. Neither Upper Beach Lake, Morrison Creek, nor Laguna Creek is 
designated critical habitat for any fish species or Essential Fish Habitat for any Pacific salmonids. 

SPECIAL-STATUS FISH SPECIES 
Special-status species are defined as species that are legally protected or that are otherwise 
considered sensitive by federal, State, or local resource agencies. Special-status species include 
species or subspecies that are: 

 officially listed by California or the federal government as endangered, threatened, or rare; 

 a candidate for State or federal listing as endangered, threatened, or rare; 

 a taxon (i.e., taxonomic category or group) that meets the criteria for listing, even if not currently 
included on any list, as described CCR Section 15380 ( State CEQA Guidelines); 

 identified by CDFW as a Species of Special Concern; 

 afforded protection under local planning documents; or 

 considered by CDFW to be “rare, threatened, or endangered in California.” 

Of the 38 fish species and runs potentially occurring in the lower Sacramento River and Delta, near 
the project site, twelve species/runs have been designated as special-status species under ESA and 
CESA. The twelve special-status species/runs are green sturgeon (federally threatened, State 
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species of special concern), delta smelt (State endangered species and federal threatened species), 
longfin smelt (State threatened), Sacramento splittail (State species of special concern), hardhead 
(State species of special concern), Pacific lamprey (federal species of concern), river lamprey (State 
species of special concern), steelhead (federal threatened), and all four runs of Chinook salmon 
occurring in the Central Valley. These Chinook salmon runs include spring-run (State and federal 
threatened), fall-run (State and federal species of concern), late fall-run (State and federal species of 
concern), and winter-run (State and federal endangered). The status and life history of each of the 
special-status fish species is discussed in detail below. 

Chinook Salmon 
The aquatic habitat provided by the lower Sacramento River and Delta is a migration corridor for 
Chinook salmon adults moving to upstream spawning tributaries, and for downstream-emigrating 
juveniles. No spawning or early life stage development (i.e., egg incubation, early rearing) occurs in 
the waters affected by the project. 

Due to the wide temporal variation in immigration periods for each of the four Chinook salmon runs, 
adult Chinook salmon may be present in the lower Sacramento River and Delta during all months (Table 
4.8-2; Yoshiyama et al. 1998; Moyle 2002). Likewise, emigrating juveniles may be present in the lower 
Sacramento River throughout the year, but the peak emigration period through the lower Sacramento 
River occurs from December through May (Table 4.8-3; Reynolds et al. 1990; Moyle 2002). The life 
histories and status for each of the four Chinook salmon runs are provided below. 

Table 4.8-2 Principal Occurrences of Adult Chinook Salmon Runs in the Lower Sacramento River 

Adult Immigration 
Month 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
Chinook Salmon             
Fall-run Chinook salmon                         
Late Fall-run Chinook salmon                         
Spring-run Chinook salmon                         
Winter-run Chinook salmon                         
Notes: 

 Period of peak immigration  Non-peak migration period 
 
Source: Yoshiyama et al. 1998, Moyle 2002 

 

Table 4.8-3 Principal Occurrences of Juvenile Chinook Salmon Runs in the Lower Sacramento River 

Juvenile Emigration 
Month 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
Chinook Salmon             

Fall-run Chinook salmon                         
Late Fall-run Chinook salmon                         
Spring-run Chinook salmon                         
Winter-run Chinook salmon                         

Notes: 
 Period of peak emigration  Non-peak migration period 

 
Source: Reynolds et al. 1990, Moyle 2002 
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Sacramento River Environmentally Significant Unit Winter-run Chinook Salmon 
The Sacramento River Evolutionarily Significant Unit (ESU)1 winter-run Chinook salmon was originally 
listed as an endangered species under the ESA on January 4, 1994 (59 FR 440), and the 
endangered status designation was reaffirmed on June 28, 2005 (70 FR 37160). The ESU includes 
all naturally spawned populations of winter-run Chinook salmon in the Sacramento River and its 
tributaries, as well as fish from two artificial propagation programs: (1) winter-run Chinook salmon 
from the Livingston Stone National Fish Hatchery (NFH) and (2) winter-run Chinook salmon in a 
captive broodstock program maintained at Livingston Stone NFH and the University of California 
Bodega Marine Laboratory. 

Adult winter-run ESU Chinook salmon upstream spawning migrations through the lower Sacramento 
River occur from December through July, with peak immigration occurring in March (Table 4.8-2). The 
peak period of juvenile emigration through the lower Sacramento River and Delta generally occurs in 
January and February, although juvenile fish may occur between September and June (Table 4.8-3). 
Additional information on life history and habitat requirements is contained in the NMFS Biological 
Opinion for the Operations Criteria and Plan, which included an evaluation of impacts to winter-run 
associated with CVP and SWP operations (NMFS 2009). 

Central Valley Environmentally Significant Unit Spring-run Chinook Salmon 
Central Valley ESU spring-run Chinook salmon were listed as threatened under the CESA in February 
1999, and under the ESA on September 16, 1999 (50 CFR 50394). The Central Valley spring-run 
ESU includes all spawning populations in the Sacramento River and its tributaries, including the 
Feather River, and one artificial propagation program, the Feather River Hatchery spring-run Chinook 
program. 

Historically, spring-run Chinook salmon were abundant throughout the Sacramento and San Joaquin 
river systems, but have been extirpated from the San Joaquin River system. Naturally spawning 
populations of spring-run Chinook salmon are currently believed to be restricted to accessible 
reaches of the upper Sacramento River, Antelope Creek, Battle Creek, Beegum Creek, Big Chico 
Creek, Butte Creek, Clear Creek, Deer Creek, Mill Creek, the Feather River, and the Yuba River 
(California Department of Fish and Game [CDFG] 1998). 

Spring-run Chinook salmon begin their migrations into the Sacramento River from March through 
September (Reynolds et al. 1990), but peak abundance of immigrating adults in the Delta and lower 
Sacramento River occurs in May and June (Table 4.8-2). Adult spring-run Chinook salmon migrate 
into natal streams (i.e., the upper Sacramento River and tributaries), where they hold in deep water 
habitats downstream of spawning grounds during the summer months until their eggs fully develop 
and become ready for spawning, which is the primary characteristic distinguishing spring-run from 
the other runs of Chinook salmon. Spring-run Chinook salmon spawn primarily upstream of the Red 
Bluff Diversion Dam (RBDD), and in the aforementioned tributaries. Spawning occurs during mid-
August through early October (Reynolds et al. 1990). A small portion of an annual year-class may 
emigrate as post-emergent fry and reside in the Delta undergoing smoltification, a physiological 
process preparing them for saltwater entry. However, most are believed to rear in the upper river and 
tributaries during the winter and spring, emigrating as juveniles or smolts. The timing of juvenile 
emigration from the spawning and rearing reaches varies among the tributaries of origin, and can 
occur from December through May, with peak occurrences from January through April (Table 4.8-3). 

Central Valley Fall/Late Fall-run Chinook Salmon 
The fall-run of Chinook salmon is currently the largest run of Chinook salmon in the Sacramento 
River system. Because fall-run Chinook salmon represent the greatest proportion of all four runs, 
they continue to support commercial and recreational fisheries of significant economic importance. 

                                                      
1  An evolutionarily significant unit, or ESU, of Pacific salmon is considered to be a “distinct population segment” and thus a “species” 

under the Endangered Species Act. 
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In general, adult fall-run Chinook salmon migrate into the Sacramento River and its tributaries from 
June through December, with immigration peaking from September through November (Table 4.8-2). 
Fall-run Chinook salmon spawn in numerous tributaries of the Sacramento River, including the lower 
American River, lower Yuba River, Feather River, Cottonwood Creek, and Battle Creek. The majority of 
mainstem Sacramento River spawning occurs between Keswick Dam (RM 302) and the RBDD at RM 
258. A greater extent of fall-run spawning (relative to the other three runs) occurs downstream of the 
RBDD, with limited spawning potentially occurring as far downstream as Tehama (RM 220) 
(Yoshiyama et al. 1996). Spawning generally occurs from October through December, with fry 
emergence typically beginning in late December and January. Fall-run Chinook salmon emigrate as 
post-emergent fry, juveniles, and as smolts after rearing in their natal streams for up to six months. 
Consequently, fall-run emigrants may be present in the lower Sacramento River from January 
through June, with peak emigration occurring between March and May (Table 4.8-3). Emigrating 
juveniles remain in the Delta for variable lengths of time prior to entering the ocean. 

Central Valley Distinct Population Segment Steelhead 
The Central Valley Distinct Population Segment (DPS) of steelhead was listed as threatened under 
the ESA on March 19, 1998 (63 FR 13347). Steelhead, the anadromous form of rainbow trout, were 
once abundant in California coastal and Central Valley drainages from the Mexican to Oregon 
borders. Populations have declined substantially in recent years as a result of habitat loss stemming 
from dam construction. Existing wild steelhead stocks in the Central Valley are now mostly confined 
to the upper Sacramento River and its tributaries (McEwan and Jackson 1996). 

Adult steelhead, typically averaging 600 to 800 millimeters (mm) in length (Moyle et al. 1995), 
generally leave the ocean and begin upstream migration through the Sacramento River system to 
spawning reaches in the upper Sacramento River and its tributaries from August through April. 
Spawning generally occurs from January through April (McEwan and Jackson 1996). Juvenile 
steelhead rear in their natal streams for 1 to 3 years prior to emigrating. Emigration of 1- to 3-year 
old, sub-adult fish from the American River primarily occurs from January through June (Snider and 
Titus 2000; Sommer et al. 2001). Unlike Chinook salmon, steelhead are iteroparous (able to spawn 
repeatedly), and may spawn for up to four consecutive years before dying; however, it is rare for 
steelhead to spawn more than twice (Busby et al. 1996). Although one-time spawners comprise the 
majority, Shapolov and Taft (1954) reported that repeat spawners were relatively numerous (i.e., 17 
percent) in California streams. Thus, kelts (post-spawning adults) may be present in the lower 
Sacramento River shortly after spawning (i.e., January through mid-April). 

Like Chinook salmon, steelhead utilize the lower Sacramento River in the vicinity of the SRWTP 
diffuser only as a migration corridor for adults moving upstream to spawn and for juveniles moving 
downstream to rearing areas. No steelhead spawning occurs in the lower Sacramento River near the 
SRWTP diffuser. Based on their life histories discussed above, adult steelhead may be present in the 
vicinity of the SRWTP diffuser during their seasonal spawning migrations from August through 
December, with peak migration occurring in September and October. Emigrating juvenile steelhead 
may be present from December through August, with peak emigration in the vicinity of the SRWTP 
diffuser occurring from January through May. Unlike Chinook salmon, steelhead do not emigrate as 
post-emergent fry and, therefore, only adults or free-swimming juvenile emigrants occur in the lower 
Sacramento River near the SRWTP diffuser. 

Green Sturgeon 
On April 7, 2006, NMFS proposed the Southern DPS of green sturgeon, which includes all fish 
populations south of the Eel River, California, as threatened under the ESA (71 FR 17757). The 
agency determined that the Northern DPS, which includes all populations north of the Eel River 
(inclusive), do not warrant listing. The designation of the Southern DPS was based on information 
demonstrating: (1) the majority of spawning adults are concentrated into one spawning river (i.e., the 
Sacramento River), (2) existence of continued threats that had not been adequately addressed since 
the previous green sturgeon status review, (3) downward trends in juvenile abundance, and (4) 



Aquatic Biological Resources  Ascent Environmental 

 Sacramento Regional County Sanitation District 
4.8-12 EchoWater Project EIR 

habitat loss in the upper Sacramento and Feather rivers. The Final Rule establishing take 
prohibitions for the Southern DPS was promulgated on June 2, 2010 (75 FR 30714). 

Although little is known about the spawning habits of green sturgeon in the Sacramento-San Joaquin 
system, spawning times are thought to be similar to those documented for the Klamath River 
(Emmett et al. 1991). There are three general phases in green sturgeon life history: 1) freshwater 
stage (<3 years old), 2) coastal migrants (3–13 years old for females; 3–9 years old for males); and 
3) adults (>13 years old for females, >9 years old for males) (EPIC et al. 2001). Adults typically 
migrate into fresh water beginning in late February; spawning occurs from March to July, with peak 
activity from April to June (Moyle et al. 1995). Emigration typically occurs after a period of over-
summering followed by out-migration in the fall/winter period coinciding with increases in flow.  

Based on information from catches of green sturgeon eggs, larvae, and juveniles, and additional 
data derived from monitoring studies of white sturgeon, it appears that green sturgeon in the 
Sacramento River spawn from above Hamilton City to above Red Bluff Diversion Dam, maybe as far 
upstream as Keswick Dam (CDFG 2002). Juvenile green sturgeon are believed to reside in 
freshwater habitats from one to three years, before emigrating to the Delta under winter high-flow 
events. However, the timing of emigration is unknown (EPIC et al. 2001). Following emigration from 
the upper Sacramento River, juvenile green sturgeon are widely distributed throughout the Delta 
(Radtke 1966). 

Based on life history requirements (Radtke 1966; Moyle 2002), adult green sturgeon are expected to 
occur in the lower Sacramento River in the vicinity of the SRWTP diffuser during adult immigration, 
typically February through July. Adult emigration typically occurs from October through January and 
coincides with increased seasonal river flows. As such, adult green sturgeon may occur in the vicinity 
of the SRWTP diffuser while moving to or from upstream spawning habitats during the period 
October through July. Juvenile green sturgeon have the potential to occur year-round in the lower 
Sacramento River in the vicinity of the SRWTP diffuser. Spawning, egg incubation, and early rearing 
occur in reaches and tributaries of the Sacramento River upstream of the Feather River confluence 
and, therefore, these life stages do not occur in the vicinity of the SRWTP diffuser. 

Delta Smelt 
USFWS listed delta smelt as a threatened species under the federal ESA in March 1993 (58 FR 
12854), and designated critical habitat for delta smelt on December 19, 1994 (59 FR 65256). In 
early 2005, the USFWS reviewed the population status of this species and, based on 37 years of 
data, recommended that no change in its threatened status was warranted. The delta smelt also was 
listed as threatened under the CESA in 1993, and re-designated by the State as endangered in 
2008. 

On November 13, 2009, the Center for Biological Diversity filed separate lawsuits challenging the 
USFWS’ failure to respond to a petition to change the delta smelt’s federal status from threatened to 
endangered, and the USFWS’ denial of federal listing for the longfin smelt. On April 2, 2010, the 
USFWS issued a finding that re-listing delta smelt as endangered was warranted, but precluded by 
the need to devote resources to higher-priority matters. 

In the Delta and upstream Delta tributaries, most delta smelt spend the majority of their lives in the 
tidal zones within areas of mid-range salinity (i.e., areas where the electrical conductivity is typically 
less than 10,000 μmhos/cm (Sommer and Mejia 2013). It has been argued that changes to Delta 
outflow and the position of X2 are key factors affecting annual delta smelt production. Delta smelt 
also have a preference for turbid waters (>12 Nephelometric Turbidity Units) over low-turbidity 
conditions (Sommer and Mejia 2013). Other factors that affect delta smelt populations include toxic 
substances, food limitation, disease, competition from non-native fish, predation, and loss of genetic 
integrity (Sommer and Mejia 2013, Moyle 2002). The primary food source of larval and post-larval 
delta smelt, and to a lesser extent the older sub-adult and adult fish, consists of calanoid copepods 
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(Sommer and Mejia 2013, Moyle 2002). Older life stages have a more general diet that additionally 
includes mysids, cladocerans, and gammarid amphipods. There has been a long-term decline in 
copepods and mysids in the upper estuary which may account partially for reduction in the mean 
growth and size of delta smelt that has been frequently observed in trawl surveys conducted in the 
fall months.  

Delta smelt are endemic to the Delta and historically were one of the most abundant fish found in 
the estuary, with a range extending from Suisun Bay upstream to the City of Sacramento. The current 
range extends from Suisun Bay upstream through the Delta in Contra Costa, Sacramento, San 
Joaquin, and Yolo counties; however, delta smelt may be carried to San Pablo Bay under high 
outflows, but have not established permanent populations there (Moyle 2002). 

Adult spawning migrations begin in late winter and may last into early summer. The spawning period 
is highly variable from year to year, and may occur from January to early July, with peak spawning 
activity typically occurring in April and May (USFWS 2008, Moyle 2002). Sommer et al. (2011) 
reported that delta smelt average migration rates for nine years between 1993 and 2005 were 
approximately 3.6 km per day with a range of 1.8 to 6.3 km per day. Spawning occurs in sloughs and 
shallow edge waters of channels in the upper Delta and in the Sacramento River above Rio Vista 
(Moyle 2002). Eggs sink to the bottom and adhere to the substrate. Adult fish die after spawning. 
Eggs incubate for 10–14 days. In the first 6 days following hatching, delta smelt larvae swim 
continuously and are positively phototactic (i.e., move in response to light) (Bennett 2005). By 
approximately 25 to 40 days post-hatching, their swim bladders are developed and fin-folds begin to 
appear (Bennett 2005) and their ability to swim and maintain a preferred depth in the water column 
is improved. Delta smelt larvae are transported downstream by river currents to zones of 
freshwater/saltwater mixing from late March through July (Wang 1986, California Department of 
Water Resources [DWR] and U.S. Bureau of Reclamation 1994). While in freshwater, delta smelt 
post-larvae (i.e., 14–20 mm in length and 25–40 days post-hatching) may be distributed at different 
depths throughout the water column. Post-larval delta smelt make vertical migrations in the water 
column potentially in response to tidal cycles, time of day (i.e., day and night), and food availability; 
however, the mechanisms affecting these movements are not understood (Bennett 2005). 

Although most adult delta smelt in the Sacramento River spawn downstream of Freeport (Merz et al. 
2011), a small proportion of the adult population immigrates past the SRWTP diffuser in most years 
and, therefore, small numbers of adult delta smelt could occur seasonally in the lower Sacramento 
River in the vicinity of the SRWTP diffuser during their spawning migrations. A total of 216 delta 
smelt ranging in size from 20 to 85 mm (average: 68.7 mm) have been collected at the Sherwood 
Harbor monitoring location (Station ID SR055M), located at RM 56 approximately nine miles 
upstream of the SRWTP diffuser, under the Interagency Ecological Program’s (IEP) midwater trawl 
and Kodiak trawl surveys conducted from 1988 to 2012 (Table 4.8-4). Kodiak trawls are conducted 
several times each month during the period October through March and midwater trawl surveys are 
conducted several times each month during the period April through September. Small numbers of 
delta smelt were collected in all years sampled except 1990, 1998, 2007, 2009, 2011, and 2012. 
The majority of trawl hauls yielded zero delta smelt. However, when catches were made, they ranged 
from one to nine delta smelt collected per day at the Sherwood Harbor location. 

Occurrences of delta smelt at the Sherwood Harbor monitoring station occurred as early as January 
22 (1999) and as late as June 22 (1996), with peak catches occurring from early March through 
May in most years (Table 4.8-4). No delta smelt have been collected at this monitoring station in the 
month of June since 1999 and 65 percent (n=15) of the 23 delta smelt collected at this monitoring 
station in the month of June were collected in the first year of monitoring (i.e., 1988). Based on 
these data, it is assumed that small numbers of delta smelt may occur in the vicinity of the SRWTP 
diffuser during the months of March, April, and May during most years, and in the months of January, 
February, and June during some years. A total of 14 young-of-the-year delta smelt up to 50 mm in 
length were collected in 1988 (n=11), 1991 (n=1), and 1999 (n=2). All other delta smelt collected 
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were greater than 50 mm and thus considered to be adults (Bennett 2005). The low numbers and 
infrequent times that young-of-the-year delta smelt have been collected at Sherwood Harbor 
suggests that spawning success or survival of early life stages in the lower Sacramento River 
upstream of the SRWTP diffuser may be low during most years. 

Table 4.8-4 Total Catches of Delta Smelt by Month from Kodiak Trawl and Midwater Trawl Surveys Conducted 
at the IEP’s Sherwood Harbor Monitoring Station in the Lower Sacramento River from 1988 
through 2012 

Month Number of Delta Smelt Collected Percent of Total 
January 1 0.5 
February 8 3.7 

March 66 30.6 
April 56 25.9 
May 62 28.7 
June 23 10.6 
Total 216 100.0 

Source: Interagency Ecological Program; unpublished data  

 

Based on their preference for cold water, delta smelt would not be expected to spawn in or around 
the SRWTP thermal plume and, based on their preference for shallow waters of dead-end sloughs as 
spawning habitat, they would not be expected to spawn in the deep portions of the lower 
Sacramento River channel near Freeport. Furthermore, because delta smelt eggs adhere to the 
substrate, eggs spawned upstream of Freeport would not be expected to drift downstream past the 
SRWTP diffuser and, therefore, would not be exposed to elevated temperatures in the SRWTP 
thermal plume. For these reasons, delta smelt eggs would not be exposed to the SRWTP thermal 
plume. If successful spawning occurs upstream, delta smelt larvae and post-larvae have the 
potential to drift downstream past the SRWTP diffuser from late March through June, based on the 
monitoring data summarized above. 

Longfin Smelt 
The longfin smelt was first petitioned for listing under CESA in August 2007, and was listed as 
threatened under CESA on March 5, 2009 because of apparent long-term declines in abundance. On 
April 2, 2012, the USFWS released their 12 month Finding on a Petition to List the San Francisco 
Bay-Delta Population of the Longfin Smelt as Endangered or Threatened. USFWS determined that the 
listing of Bay-Delta DPS of longfin smelt is warranted, however, the listing is precluded by higher 
priority actions to amend the Lists of Endangered and Threatened Wildlife and Plants. This finding 
means that the longfin smelt DPS was added to the list of candidates for ESA listing, where its status 
will be reviewed annually. The primary cause of decline in San Francisco Bay is reduction in outflows 
associated with water exports from state and federal pumping operations, especially during periods 
of drought (Moyle 2002). Other factors contributing to decline of longfin smelt include entrainment 
losses to diversions, extreme climatic variation, toxic substances (especially pesticides), predation, 
and competition from introduced species (Moyle 2002).  

Longfin smelt are relatively short-lived, reaching maturity at age 2. The majority of individuals live 
only two years, but some may live as long as 3 years. Spawning occurs in fresh water, over 
substrates composed of sand and/or gravel, rocks, and aquatic plants, and may occur from 
November into June, with peak spawning activity occurring from February through April (Emmett et 
al. 1991, Wang 1986). Spawning occurs mainly below Rio Vista in the Sacramento River, and below 
Medford Island in the San Joaquin River, with a downstream boundary near Pittsburg and 
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Montezuma Slough (Moyle 2002). Peak spawning occurs between February and April in upper 
Suisun Bay and the west Delta. 

The Delta supports the largest population of longfin smelt in California, but their range also extends 
into San Pablo Bay, San Francisco Bay, South San Francisco Bay, and the Gulf of the Farallones. 
Longfin smelt are found in areas ranging in salinity from almost pure seawater (35 parts per 
thousand [ppt]) upstream to areas of pure fresh water. Distribution of longfin smelt is centered in the 
west Delta, Suisun Bay, and San Pablo Bay. In wet years they may be distributed more toward San 
Pablo Bay, and in dry years more toward the west Delta. Based on their distribution and range, as 
reported by CDFG (2009), longfin smelt do not occur in the vicinity of the SRWTP diffuser and, 
therefore, would not be affected by the project. 

Sacramento Splittail 
The Sacramento splittail, a California Species of Special Concern, is an endemic cyprinid (i.e., 
minnow) that was once widely distributed in lakes and rivers throughout the Central Valley, including 
the Sacramento River upstream to Redding and in the American River as far east as Folsom (Moyle 
2002). Its present range includes Suisun Bay, the Napa and Petaluma rivers (Sommer et al. 1997), 
the Sacramento River as far north as the Red Bluff Diversion Dam, portions of the Delta, and the San 
Joaquin River upstream of the confluence of the Tuolumne River (Moyle 2002). 

Adult splittail usually reach sexual maturity in their second year. Upon reaching maturity, they 
migrate upstream through the lower Sacramento River to spawn from January through July, with 
peak migration occurring from February through May (Moyle 2002). Spawning occurs from mid-
winter through July in water temperatures between 48–68°F (Wang 1986) at times of high winter or 
spring runoff (Moyle et al. 1995). Eggs acquire adhesive properties following exposure to water and 
adhere to vegetation or other benthic substrates (Wang 1986). Fertilized eggs generally hatch in 
three to five days and larvae begin feeding on plankton soon thereafter. Juvenile splittail inhabit 
shallow areas with abundant vegetation that are devoid of strong currents (Wang 1986) as they 
travel downstream from the spawning grounds to the Delta. Emigration through the lower 
Sacramento River may occur from February through August, with peak emigration occurring from 
March through June. 

Splittail is considered a warmwater fish (Wang 1986). Laboratory studies have shown that splittail 
are remarkably tolerant of elevated temperatures (Young and Cech 1996) and Moyle et al. (2004) in 
their review of splittail biology and population dynamics did not list temperature among numerous 
sources of lethality for splittail in the Delta. 

Based on CDFG creel surveys conducted between July 2009 and June 2010 (CDFG 2012), catches 
of adult splittail occurred in every month except August and November in the lower Sacramento River 
between the Rio Vista Bridge and the American River confluence. Juvenile splittail were captured in 
every month of the year at Garcia Bend (RM 52), located five miles upstream of the SRWTP diffuser, 
during USFWS beach seine monitoring between 1994 and 2010 (USFWS unpublished data). 
Therefore, adult and juvenile splittail may occur year-round in the lower Sacramento River, in the 
vicinity of the SRWTP diffuser. Although some splittail spawning could occur in the mainstem 
Sacramento River near the SRWTP diffuser, there is minimal available shallow and vegetated habitat 
in the mainstream Sacramento River near the SRWTP. Therefore, the potential exposure of fertilized 
splittail eggs to be present near, or drift through, the SRWTP thermal plume is minimal. 

Hardhead 
Hardhead, a California species of special concern, are large warmwater cyprinids (i.e., minnows) that 
occur primarily in large, undisturbed low to mid-elevation rivers and streams, including the mainstem 
of the lower Sacramento River, where they are widely distributed (Moyle 2002). Hardhead mature in 
their third year and spawn primarily in April and May, although some data suggests that spawning 
may extend into August (Moyle 2002). Hardhead in large rivers, such as the lower Sacramento River, 
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typically migrate into smaller tributary streams to spawn, where habitat conditions are more suitable 
for spawning (Moyle 2002). Although the early life history of juvenile hardhead is poorly understood, 
juvenile hardhead move into deeper habitats, such as the Sacramento River, as they grow (Moyle 
2002). Adult and juvenile hardhead have the potential to occur year-round in the lower Sacramento 
River in the vicinity of the SRWTP outfall. However, based on their preference for spawning in small 
tributaries, eggs and newly hatched larvae are not expected to occur in the mainstem of the lower 
Sacramento River near the SRWTP outfall and, therefore, are not expected to be exposed to elevated 
temperatures in the SRWTP plume. 

Pacific Lamprey 
The Pacific lamprey is a federal species of concern; however, no State designation has been made. 
Pacific lamprey are still present throughout much of their historical range. However, some 
populations have been reduced or extirpated from streams that have been highly degraded or 
modified by humans. The Pacific lamprey range includes Pacific coast drainages extending from 
Hokkaido Island, Japan to Alaska and south to Rio Santo Domingo, California (Moyle 2002) and 
includes rivers and creeks of the Central Valley, California. Pacific lamprey are anadromous and 
highly predaceous (Moyle 2002). The predatory adult stage is spent in the ocean, although some 
scattered landlocked populations occur in some freshwater reservoirs. The adults begin their 
upstream spawning migrations to freshwater rivers as early as January, with peak immigration 
occurring from early March through late June (Moyle 2002). Spawning occurs shortly after the adult 
lamprey reach suitable spawning areas, primarily during the spring and summer months. Following 
hatching, the ammocoetes reside in upstream waters for a period of five to seven years, where they 
burrow into the sediments and filter organic matter, before undergoing metamorphosis to the 
predatory and saltwater-tolerant adult phase and subsequent emigration from freshwater to the 
ocean. Emigration occurs under high flows during the winter and spring, possibly coincident with the 
upstream migration of the adults (Moyle 2002).  

As discussed above, adult Pacific lamprey may be in the vicinity of the SRWTP diffuser during their 
spawning migrations as early as January, but primarily between March and June. Juvenile Pacific 
lamprey occur in the lower Sacramento River between October and July (Hanni et al. 2006). 

River Lamprey 
The river lamprey is a California Species of Special Concern. The river lamprey is relatively small 
(averaging 17 centimeters) and highly predaceous (Moyle 2002). They are anadromous and will 
attack fish in both fresh and salt water (Moyle 2002). The river lamprey is distributed in streams and 
rivers along the eastern Pacific Ocean from Juneau, Alaska, to San Francisco Bay. It may have its 
greatest abundance in the Sacramento–San Joaquin River system, although it is not commonly 
observed in large numbers (Moyle et al. 1995). A great deal of what is known about the river lamprey 
is from information on populations in British Columbia. There, adults migrate from the Pacific Ocean 
into rivers and streams in the fall and spawn from February through May. Adults will excavate a 
saucer-shaped depression in sand or gravel riffles where the eggs are deposited. After spawning, the 
adults perish. Ammocoetes remain in backwaters for several years, where they feed on algae and 
microorganisms (Moyle et al. 1995). The metamorphosis from juvenile to adulthood begins in July 
and is complete by the following April. Following completion of metamorphosis, river lamprey 
congregate immediately upriver from salt water and emigrate into the ocean in late spring (Moyle 
2002). Based on this life history, adult river lamprey may occur in the vicinity of the SRWTP diffuser 
from February through May. Juvenile river lamprey occur in the lower Sacramento River between late 
November and January (Hanni et al. 2006). 
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AQUATIC INVERTEBRATES AND PLANKTON 

Benthic Macroinvertebrates 
Aquatic insects and other BMI taxa are important in aquatic ecosystems as a source of food for 
resident and anadromous fish species, and as a link between lower trophic levels (e.g., 
phytoplankton, detritus, and vascular aquatic plants) and higher trophic levels (e.g., fish).  

The benthic (riverbed) habitats of large rivers, such as the lower Sacramento River, are relatively 
homogeneous, have low dissolved oxygen (DO) concentrations, are typically dominated by fine 
substrates (e.g., silt), and receive little sunlight. These environmental conditions result in a 
pronounced deficiency of vascular aquatic plants, the major source of food and a source of cover for 
BMI communities, in the deep mid-channel habitats of large rivers. Aquatic plants may be found in 
the near-shore habitats of large rivers, which receive limited sunlight, as well as on some cover 
provided by snags. BMI communities of large, deep rivers can, therefore, be classified into two 
general categories based on habitat utilization: 1) those that inhabit the near-shore habitats and 2) 
those that inhabit the mid-channel sediments. BMI communities inhabiting the near-shore habitats 
have several advantages associated with inhabiting the photic (sunlight-receiving) zone, including a 
relatively abundant food source in the form of aquatic plants and instream cover in the form of 
snags. Conversely, BMI communities inhabiting the mid-channel sediments of large rivers are 
generally tolerant of harsh environmental conditions (e.g., low DO concentrations, extreme thermal 
regimes, low light), and are typically dominated by burrowing collectors (including collector-gatherers 
and collector-filterers), which rely on processed organic matter transported from upstream reaches 
as their primary food source (Vannote et al. 1980).  

In a compilation of studies conducted on BMI communities of the lower Sacramento River, lower San 
Joaquin River, and other large rivers, de Vlaming and Goding (2005) concluded that the BMI 
community expected in the vicinity of the SRWTP diffuser would be characterized as relatively low in 
abundance and taxonomic diversity, and dominated by taxa that are tolerant of degraded habitat 
conditions and a fine sediment substrate. In addition, BMI surveys in the Sacramento River, 
upstream of Sacramento, provide a good indication of the expected communities in the project area. 
The BMI community in the lower Sacramento River near Colusa was surveyed by CDFW and DWR in 
2000 (Sacramento River Watershed Program 2001) (Tables 4.8-5 and 4.8-6). Although these sites 
are upstream from the project site, the instream environmental conditions and habitats are fairly 
similar to the lower Sacramento River at the SRWTP diffuser and are representative of large, high-
ordered streams of the Central Valley. The tolerance values of BMI taxa collected here ranged from 
organisms that are classified as moderately tolerant to environmental perturbation to those that are 
classified as tolerant (Tables 4.8-5 and 4.8-6). Individuals of the tolerant taxa Orthocladiinae and 
Naididae comprised the first and second largest proportion of the BMI community. Furthermore, 
tolerant individuals comprised approximately 57 percent of the BMI community in the lower 
Sacramento River at Colusa. 

Other invertebrate organisms likely occurring in the lower Sacramento River include bivalve mollusks 
(i.e., clams), gastropods (i.e., aquatic snails), amphipods (i.e., scuds and sideswimmers), and 
crustaceans (e.g., crayfish). These invertebrates are widespread throughout the Delta and lower 
reaches of the Sacramento and San Joaquin rivers. The invasive Asiatic clam (Corbicula fluminea) 
has become established throughout the Delta and may represent the most prevalent invertebrate 
organism in terms of biomass. 
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Table 4.8-5 Benthic Macroinvertebrate Taxa, Numbers Captured, Relative Proportion, and Tolerance Values 
Collected in the Lower Sacramento River at Colusa in Three Surveys Conducted in Fall 1999 

Phylum Sub-phylum Class Order Family Genus Number % of Total Tolerance1 

Arthropoda 
-- Insecta 

Diptera 

Chironomidae 
Chironomini 41 7.4 M 
Tanytarsini 86 15.6 M 

Orthocladiinae -- 107 19.4 T 

Empididae 
Chelifera sp. 1 0.2 M 

Hemerodromia 
sp. 2 0.4 M 

Simuliidae -- 2 0.4 M 
Lepidoptera Pyralidae Petrophila sp. 2 0.4 M 

Ephemeroptera Baetidae 
Acentrella sp. 54 9.8 M 

Baetis sp. 27 4.9 M 

Trichoptera Hydropsychidae 
Hydropsyche sp. 95 17.2 M 
Undetermined 15 2.7 M 

Chelicerata Arachnoidea Acari Sperchontidae -- 10 1.8 M 
Annelida -- Oligochaeta -- -- -- 110 19.9 T 

     Total 552 100.0  
1 Tolerance values refer to (I) intolerant, (M) moderately tolerant, and (T) tolerant to environmental perturbation. 

Source: Sacramento River Watershed Program 2001 

 

Table 4.8-6 Dominant Macroinvertebrate Taxa, Percent Contribution to Total Abundance, and Tolerance 
Values from Samples Collected in the Lower Sacramento River at Colusa in Fall 2000 

Taxa % of Total Tolerance 1 
Orthocladiinae 30 Tolerant 

Naididae 17 Tolerant 
Tanytarsini 17 Moderate 

Enchytraeidae 10 Tolerant 
Acentrella 7 Moderate 

1 Tolerance values refer to (I) intolerant, (M) moderately tolerant, and (T) tolerant to environmental perturbation. 

Source: Sacramento River Watershed Program 2001 

 

Zooplankton 
Zooplankton plays an essential role in pelagic food chains and aquatic ecosystems as an important 
link between primary and tertiary trophic levels. Alterations in species composition and biomass of 
zooplankton populations in the Delta have raised questions as to whether these alterations are a 
primary cause of declines in the populations of several pelagic fish species. Zooplankton populations 
of the lower Sacramento River are dominated by three taxa: 1) rotifers, 2) cladocerans, and 3) 
copepods (Orsi and Mecum 1986). Abundance of zooplankton is most closely correlated with 
increased water temperature and chlorophyll a concentrations; thus zooplankton density is highest 
in the seaward areas of the Delta and in the San Joaquin River, and is lowest in the Sacramento 
River (Ambler et al. 1985, Orsi and Mecum 1986). Of the rotifers identified from lower Sacramento 
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River samples (Rio Vista and Hood), keratella cochlearis, Synchaeta sp., and Brachionus sp. were 
the most abundant. Planktonic cladocerans were dominated by Bosmina sp. and Daphnia sp; while 
the copepod population was comprised primarily of Acanthocyclops vernalis, a cyclopoid, and 
Diaptomus novamexicanus, a diaptomid (Orsi and Mecum 1986). 

Phytoplankton 
Phytoplankton production has a critical role in nutrient cycling and aquatic food webs and make up a 
significant proportion of the primary production in aquatic ecosystems (Dawes 1998). Phytoplankton 
occurring in the Sacramento River includes blue-green algae, green algae, flagellates, and diatoms 
(Greenberg 1964). Phytoplankton growth and productivity are affected by several factors, including 
light, temperature, circulation, grazing, and nutrients (Dawes 1998). In particular, reduced light 
availability, as a result of elevated levels of turbidity and suspended matter in the moving and tidally 
mixed water column in the lower Sacramento River and Delta, is considered to be a limitation to 
phytoplankton that might otherwise occur in quiet and clear water conditions. Water temperature 
affects phytoplankton cell division and carbon fixation rates (Berges et al 2002), and generally is a 
limiting factor to growth during seasonally colder temperatures of the winter. Phytoplankton cell 
division rates increase with increasing temperature (Goldman and Carpenter 1974). These 
increasing division rates are species-specific as some taxa are more influenced by temperatures 
than others. 

CRITICAL HABITAT AND ESSENTIAL FISH HABITAT 

Sacramento River Winter-run ESU Chinook Salmon 
Critical habitat for winter-run ESU Chinook salmon was designated on June 16, 1993 (58 FR 33212), 
and is defined as the Sacramento River from Keswick Dam to Chipps Island, at the westward margin 
of the Delta; all waters from Chipps Island westward to Carquinez Bridge, including Honker Bay, 
Grizzly Bay, Suisun Bay, and Carquinez Strait; all waters of San Pablo Bay westward of the Carquinez 
Bridge; and all waters of San Francisco Bay (north of the San Francisco/Oakland Bay Bridge) from 
San Pablo Bay to the Golden Gate Bridge. The critical habitat designation identifies those physical 
and biological features of the habitat that are essential to the conservation of the species and that 
may require special management consideration or protection. The SRWTP effluent outfall pipeline 
and diffuser located in the Sacramento River, and area affected downstream by the effluent 
discharge plume, are within the designated critical habitat for this ESU. 

Central Valley ESU Spring-run Chinook Salmon 
Critical habitat for Central Valley ESU spring-run Chinook salmon was designated September 2, 2005 
(50 CFR 52488), and includes 12 hydrologic units (HUs). The critical habitat designation includes 
water bodies in Tehama, Butte, Glenn, Shasta, Yolo, Sacramento, Solano, Colusa, Yuba, Sutter, 
Trinity, Alameda, San Joaquin, and Contra Costa counties. The Sacramento River at the project site 
lies within the Sacramento Delta HU and, therefore, the SRWTP effluent diffuser and discharge 
effects lie within the critical habitat designated for Central Valley ESU spring-run Chinook salmon. 

Central Valley DPS Steelhead 
Critical habitat for Central Valley DPS steelhead was designated September 2, 2005 (50 CFR 
52488), and includes 21 HUs. The critical habitat designation for Central Valley steelhead includes 
water bodies located in Tehama, Butte, Glenn, Shasta, Yolo, Sacramento, Solano, Yuba, Sutter, 
Placer, Calaveras, San Joaquin, Stanislaus, Tuolumne, Merced, Alameda, and Contra Costa counties. 
The Sacramento River at the project site lies within the Sacramento Delta HU and, therefore, the 
SRWTP effluent diffuser and discharge effects lie within critical habitat designated for Central Valley 
DPS steelhead. 
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Delta Smelt 
Critical habitat for delta smelt includes all water and all submerged lands below ordinary high water 
and the entire water column bounded by and contained in Suisun Bay, including the contiguous 
Grizzly and Honker bays; the length of Goodyear, Suisun, Cutoff, First Mallard (Spring Branch), and 
Montezuma sloughs; and the existing contiguous water contained within the legal boundaries of the 
Delta, as defined in Section 12220 of the California Water Code. In the Sacramento River, critical 
habitat for delta smelt extends upstream to the I Street Bridge (RM 59). As such, the SRWTP effluent 
diffuser and discharge effects lie within the designated critical habitat for delta smelt.  

Essential Fish Habitat 
The Sacramento River at the project site is located in the region identified as EFH for Pacific salmon, 
which includes all four runs of Chinook salmon occurring in the Sacramento River system (NMFS 
1998). As such, the SRWTP effluent diffuser and discharge effects lie within the area of designated 
EFH.  

4.8.3 Environmental Impacts and Recommended Mitigation Measures 
Aspects of the project with the potential to affect aquatic biological resources include the 
construction of facilities, and changes in effluent quality and temperature due to the project. The 
increased SRWTP discharge of effluent from the current 141 million gallons per day (mgd) average 
dry weather flow (ADWF) to the permitted capacity of 181 mgd ADWF that will occur over time also 
was assessed in the determination of impacts. NPDES permits have authorized discharges to 
increase up to the permitted capacity of 181 mgd ADWF since 1990 and such increases would result 
from regional population growth, regardless of the project. This section describes construction-
related and permanent discharge-related effects on aquatic biological resources within the project 
area that would result from project implementation, and relates these effects to significance criteria 
to make determinations regarding environmental impacts. 

METHODS AND ASSUMPTIONS 

Overview 
The project, as a result of the chemical changes in treated wastewater associated with new 
treatment process, and physical and hydraulic changes as wastewater flows through the SRWTP 
(e.g., residence time and exposure to sun or shade),could change water quality in the effluent 
discharged to the lower Sacramento River. Additionally, the SRWTP discharge rate would increase 
relative to existing conditions, from 141 to 181 mgd ADWF, as allowed NPDES permits issued since 
1990. Consequently, water quality could be affected in the lower Sacramento River within the 
SRWTP effluent plume immediately downstream of the outfall diffuser and at downstream Delta 
locations where effluent has mixed fully with river flows. Accordingly, this assessment addresses the 
potential effects on aquatic biological resources in the receiving water bodies of the affected 
environment from project-related construction, changes in effluent quality, and the increase in 
discharge rate to the full permitted capacity over time. 

It should be noted that this section is focused on assessing construction-related effects on physical 
habitats and thermal-related effects on aquatic biological resources. The reader is referred to 
Section 4.7, “Hydrology and Water Quality,” for assessments of water quality-related construction 
effects and all other water quality-related effects on aquatic biological resources. The primary reason 
for this impact assessment organization is that water quality related effects due to construction and 
project implementation could potentially affect multiple beneficial uses of the receiving waters. 
Hence, water quality related effects on all beneficial uses, including the aquatic life uses, are 
addressed in Section 4.7, Hydrology and Water Quality,” and need not be repeated in this aquatic 
biological resources section. Conversely, thermal-related effects of the project only have the 
potential to affect aquatic life beneficial uses, and thus a separate, detailed assessment for thermal-
related effects of the project is provided in this section.  
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The State of California has adopted numeric temperature objectives applicable to the Sacramento 
River at the SRWTP outfall and downstream in the Delta. These temperature objectives are 
prescribed in the Water Quality Control Plan for the Control of Temperature in the Coastal and 
Interstate Waters and Enclosed Bays and Estuaries of California (Thermal Plan) (SWRCB 1975). 
However, at the onset of preparing this chapter, it was known that:  

1. the current SRWTP discharge cannot consistently comply with the Thermal Plan temperature 
objectives; 

2. the District has been granted temporary exceptions to two Thermal Plan objectives by the 
CVRWQCB that have been incorporated into the current NPDES permit; and 

3. the Thermal Plan exceptions and associated alternative NPDES permit thermal limitations were 
granted because the CVRWQCB made findings that the temperature limitations derived from the 
exceptions are protective of the lower Sacramento River and Delta aquatic biological resources. 

It should be further noted that the Thermal Plan objectives are not based on the current science 
regarding thermal tolerances of aquatic life or temperature effects of the SRWTP discharge on 
anadromous salmonids and other aquatic biota using the lower Sacramento River/Delta. Therefore, 
compliance with the Thermal Plan objectives does not provide an adequate or appropriate scientific 
means by which to assess actual project-related thermal impacts to aquatic life in the Sacramento 
River and Delta. Consequently, a detailed scientific assessment of the actual thermal effects of the 
project on aquatic biological resources was performed, using available scientific literature and site-
specific studies. A key study relied upon for this science-based thermal assessment is a substantial 
field study that the District recently completed as a requirement of its NPDES permit. The study is 
titled: Temperature Study to Assess the Thermal Impacts of the Sacramento Regional Wastewater 
Treatment Plan Discharge on Aquatic Life of the Lower Sacramento River (henceforth referred to as 
“Temperature Study”) (RBI et al. 2013).  

The Temperature Study was developed in consultation with NMFS, USFWS, CDFW, and CVRWQCB. It 
consisted of eight individual study elements that were specifically developed to provide the data 
needed to answer the thermal effects questions identified by the resource agencies. In summary, the 
Temperature Study involved: (1) extensive in situ monitoring studies of fish abundance, distribution, 
and behavior near the SRWTP diffuser; (2) compilation of available scientific literature regarding the 
thermal tolerance thresholds for fish and other aquatic life using the Sacramento River and Delta; 
and (3) compilation of results from 22 fish tracking studies conducted by other researchers in the 
Sacramento River.  

Based on its own new field research findings, findings from other relevant Sacramento River fish 
movement studies, and thermal tolerance information obtained from the scientific literature, the 
Temperature Study concluded that operation of the current SRWTP to its permitted capacity of 181 
mgd ADWF, in compliance with its current NPDES temperature limitations, would be fully protective 
of the lower Sacramento River and Delta aquatic life beneficial uses. Accordingly, the Temperature 
Study findings are incorporated herein by reference to support assessing the thermal effects of the 
project on the aquatic biological resources of the lower Sacramento River and Delta.  

Details of the science-based thermal assessments presented in this section are provided below. 

Impact Assessment Approach 
The aquatic biological resources assessment evaluates whether the projected changes in SRWTP 
effluent temperature under project conditions would be expected to result in adverse impacts to 
Sacramento River and Delta aquatic biological resources. The following potential temperature-
related effects of the project to aquatic biological resources were assessed. 
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1. Thermal-related blockage or delays of fishes migrating past the SRWTP diffuser. 

2. Mortality or sublethal adverse effects to fish, macroinvertebrates, or plankton caused by acute 
(short-term) exposure to elevated water temperatures within the thermal plume immediately 
downstream of the SRWTP diffuser. 

3. Holding by predatory fishes within the thermal plume immediately downstream of the SRWTP 
diffuser, thereby increasing predation rates on special-status fishes migrating past the SRWTP 
diffuser. 

4. Population- or community-level effects to fish, macroinvertebrates, or plankton from an 
incremental increase in downstream water temperatures (fully mixed condition). 

The potential changes in SRWTP effluent plume and fully mixed river temperatures under the project 
were determined using a numerical modeling approach (Appendix D4). Modeled river temperature 
changes and findings from the Temperature Study were used to assess the potential thermal 
impacts of the project for the five types of potential thermal effects listed above. The approach for 
each of these four assessments is discussed further below.  

Thermal-related Blockage or Delays of Fishes Migrating Past the SRWTP Diffuser 
This assessment examined the potential for thermal conditions to: (1) block or delay the upstream 
migration of adult fishes in the Sacramento River near the SRWTP diffuser; (2) block or delay the 
downstream migration of larval and juvenile fishes in the Sacramento River near the SRWTP diffuser; 
or (3) create co-occurring river temperature and DO conditions upon full mixing of SRWTP effluent 
with river flow that would block upstream adult migration of Chinook salmon or other migratory fish 
species.  

The assessment of blockage and delay of fish migration in the Sacramento River near the SRWTP 
diffuser relied on modeled two-dimensional graphics of the current SRWTP effluent thermal plume 
prepared for the Temperature Study (Appendix D4). These graphics were used to generally 
characterize the nature of temperature gradients within the plume that fish could encounter when 
moving past the SRWTP diffuser and the “zones of passage” around and over the thermal plume, in 
which river temperatures are unaffected or less affected by the SRWTP discharge. Based on 
projected effluent temperature changes under the project, the relative degree to which plume size 
and internal thermal characteristics would change was estimated. Based on estimated changes in 
plume size and thermal characteristics, assessments of blockage or delay of upstream migration of 
adult fishes and downstream migration of larval and juvenile fishes under the altered thermal 
conditions due to the project were made.  

To assess the potential for blockage of fish migration in the Sacramento River downstream of the 
SRWTP diffuser where discharged effluent has become fully mixed with river flows, an evaluation of 
concurrent river DO and temperature conditions was made and compared to threshold DO and 
temperature levels reported in the scientific literature as causing blockage of upstream migrating 
adult Chinook Salmon—a species that is very sensitive to thermal blockage. Findings from this 
assessment were then extrapolated to other migratory fishes. In addition, the Temperature Study, 
(Chapter 3, Study Element 2) was relied on for this assessment. 

In addition, findings from the Temperature Study (Chapter 3, Element 5) were used to determine if 
any evidence of thermal-related blockage or delays would occur under the project. This study 
element consisted of implanting 300 Chinook salmon smolts with acoustic tags, releasing them 
upstream of the SRWTP diffuser, and tracking their movements in three dimensions as they passed 
through the SRWTP thermal plume. 
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The scientific basis for making the blockage/significant delay determination considered:  

1. the presence of a sufficient portion of the Sacramento River, in the area of the SRWTP effluent 
plume and downstream, that would remain thermally unaffected or negligibly affected, thereby 
providing a “zone of passage;” 

2. location in the water column and river cross-section that fish species evaluated typically move; 

3. behavioral responses of immigrating or emigrating fish when they encounter elevated 
temperatures within thermal plumes; 

4. the time of year that the keystone species assessed immigrate past the SRWTP diffuser; 

5. the threshold temperature and DO conditions for blockage of adult salmonid immigration; and 

6. the thermal tolerances of fishes that pass the SRWTP diffuser on their migrations through the 
lower Sacramento River to or from upstream spawning grounds. 

Mortality or Sublethal Adverse Effects to Fish, Macroinvertebrates, or Plankton Caused by 
Acute (Short-term) Exposure to Elevated Water Temperatures within the Thermal Plume 
Immediately Downstream of the SRWTP Diffuser 
The elevated effluent temperature discharged from the SRWTP diffuser is typically attenuated to 
within 1–2oF of river background temperatures within the initial 400 feet downstream of the diffuser 
based on modeled two-dimensional graphics of the current SRWTP effluent thermal plume (see 
Appendix D4). Aquatic life swimming or drifting past the SRWTP diffuser move through the 400 feet 
effluent thermal plume within minutes. Consequently, assessment of potential impacts to aquatic 
biological resources due to changes in effluent plume temperatures is based on how an organism’s 
acute (short-term) thermal exposure would change under the project relative to existing conditions. 
More specifically, this portion of the thermal assessment determines whether fish, 
macroinvertebrates, or plankton moving through the thermal plume would experience thermal 
exposures that exceed their species and life-stage-specific thermal tolerances, based on published 
scientific literature. The Temperature Study (Chapter 3, Study Element 1) presents a comprehensive 
summary of thermal tolerances relied upon for this assessment.  

The scientific basis for determining the potential for mortality or sublethal adverse effects 
considered:  

 the seasonal and condition-specific cross-sectional thermal characteristics of the Sacramento 
River downstream of the SRWTP diffuser; 

 location in the Sacramento River water column that various aquatic species typically move, when 
passing the SRWTP diffuser; 

 the time of year that various aquatic species move downstream past the SRWTP diffuser; 

 behavioral responses of the biota evaluated when encountering thermal plumes;  

 thermal tolerances of representative biota known to move past the SRWTP diffuser during one or 
more periods of their life cycle; and 

 drift rates of fish eggs, fish larvae, macroinvertebrates, and plankton when passing through 
elevated temperatures within the SRWTP thermal plume (i.e., the length of time aquatic 
organisms would be exposed to elevated temperatures within the initial 400 feet of the thermal 
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plume, downstream of which river temperatures are typically within 1–2°F of river background 
and thus no longer of thermal concern for acute thermal effects). 

Holding by Predatory Fishes within the Thermal Plume Immediately Downstream of the 
SRWTP Diffuser, Thereby Increasing Predation Rates on Special-status Fishes Migrating 
Past the SRWTP Diffuser 
This assessment evaluates the degree to which the project would change the thermal characteristics 
of the SRWTP effluent plume and the likelihood that such changes in plume thermal characteristics 
would be expected to increase the potential for predatory fishes to hold for extended periods within 
the thermal plume. Based on this determination, risk of increased predation rates on special-status 
fishes migrating past the SRWTP diffuser was assessed. Elements of the Temperature Study were 
relied on for this assessment, as identified below. 

The scientific basis for making this determination considered: 

 the expected changes in SRWTP effluent thermal plume characteristics under the project; 

 the spatial and temporal trends in abundance and distribution of predator-sized fish in the 
vicinity of the SRWTP diffuser in relation to effluent temperature and discharge rates, described 
in the Temperature Study (Chapter 3, Element 4); 

 the movements and fates of juvenile Chinook salmon passing the SRWTP diffuser, described in 
the Temperature Study (Chapter 3, Element 5); 

 the abundance and distribution of predatory fishes in the vicinity of the SRWTP diffuser in 
relation to effluent temperature and discharge rates, described in the Temperature Study 
(Chapter 3, Element 7); 

 a comparison of stomach contents for predatory fishes captured near the SRWTP diffuser to 
those captured at upstream reference locations, described in the Temperature Study (Chapter 3, 
Element 8). 

Population- or Community-level Effects to Fish, Macroinvertebrates, or Plankton from an 
Incremental Increase in Downstream Water Temperatures (Fully Mixed Condition) 
This assessment relied on projected Sacramento River temperatures downstream of the SRWTP 
diffuser upon full mixing of the SRWTP effluent with the river water. The incremental increase in the 
fully mixed Sacramento River temperature, downstream of the SRWTP diffuser, was modeled on an 
hourly time-step for an 82-year (1922–2003) hydrologic period of record (Appendix D4). Cumulative 
probability distribution plots were prepared, by month for all years and for dry and critical years only, 
using the simulated data for the existing condition, and project (Appendix D4). The simulated 
cumulative probability distributions for all assessment conditions were plotted on the same graph for 
each month of the year. The fully mixed temperature for the project condition was compared to fully 
mixed temperatures under the existing condition to determine the project-specific temperature 
increase where the effluent initially becomes fully mixed within the river (i.e., 2 to 3 miles 
downstream of the SRWTP diffuser). These graphics were used to determine whether the project-
specific effects on fully mixed downstream river/Delta water temperatures, by month, would be 
expected to cause population- or community-level effects on aquatic biota, or result in adverse 
effects to individual organisms that are designated as special-status species.  

The scientific basis for making this determination considered: 

 changes in the long-term probability with which specified fully mixed Sacramento River 
temperatures would be exceeded, by month, under existing conditions, and the project; 
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 the available scientific literature regarding thermal tolerances of key fish species;  

 the nature of the use of the lower Sacramento River by fish species of concern; and  

 factors dictating lower Sacramento River temperatures during the summer and fall months of the 
year. 

SIGNIFICANCE CRITERIA 
The aquatic biological resource effects of the project would be significant if its implementation would 
cause one of the following circumstances, which are based on the questions in the CEQA Initial Study 
Checklist, Appendix G of the CEQA Guidelines.  

 cause substantial adverse modifications to physical aquatic habitat resulting from construction 
activities  

 cause lower Sacramento River temperature changes in the vicinity or downstream of the SRWTP 
discharge such that it would block or substantially delay any native resident or migratory fish 
species, including any designated special-status species, from passing through the lower 
Sacramento River past the SRWTP diffuser; 

 cause lower Sacramento River temperature changes within the SRWTP effluent plume such that 
aquatic organisms passing through or holding in the effluent plume would be exposed to thermal 
conditions that would cause mortality to these aquatic organisms; and 

 cause lower Sacramento River temperature changes or modifications to physical habitat, 
including habitat designated as special-status species critical habitat, of sufficient magnitude, 
frequency, and geographic extent that would cause a reduction in species abundance or long-
term population levels.  

These same significance criteria, and the associated methodology provided in the discussion above, 
were employed to also evaluate each of the treatment alternatives considered in Chapter 7, 
“Evaluation of Project Alternatives.” The assessment will be based on the application of professional 
judgment and experience and consideration of relevant technical and practical factors, as set forth 
above. 

ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 
The SRWTP discharge rate would ultimately increase from 141 mgd ADWF under existing conditions 
to 181 mgd ADWF under long-term operations of the SRWTP. The additional 40 mgd (approximately 
62 cfs) SRWTP discharge would incrementally increase the SRWTP’s contribution to flows in the 
Sacramento River. In no case would the increased discharge decrease the quantity of aquatic 
habitat in the lower Sacramento River and, therefore, would not adversely affect aquatic life in the 
lower Sacramento River or Delta. For example, on an average basis, the additional 62 cfs would 
increase the mean river flow from 23,560 cfs to 23,622 cfs, a 0.3 percent increase, and the 1Q10 
flow (i.e., lowest one-day average flow that occurs, on average, once every ten years) would increase 
from 5,060 cfs to 5,122 cfs, a 1.2 percent increase. These increases would have negligible effects 
on wetted channel width and river depth and, as such, would not increase the quantity of available 
aquatic habitat in the lower Sacramento River by an amount that would be considered a beneficial 
effect to aquatic organisms. While not a factor in the analysis, it bears noting that flows of 181 mgd 
ADWF have been permitted (and evaluated in prior CEQA documents) since 1990. Additional 
discussion regarding the effects of the increased SRWTP discharge on Sacramento River hydrology is 
provided in Section 4.7, “Hydrology and Water Quality.” 
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IMPACT ANALYSIS AND MITIGATION MEASURES 
As stated above in the Impact Assessment Methodology section, the current Thermal Plan objectives 
are not well supported by the current science regarding thermal effects on aquatic life. Therefore, 
compliance with these temperature objectives is not predictive of (or well correlated to) thermal 
impacts to aquatic life downstream of the SRWTP discharge. Consequently, a detailed, scientifically 
based, quantitative assessment of effluent and river temperatures was performed for the purposes 
of assessing potential thermal impacts of the project to aquatic life and is provided below. 

The additional treatment processes under the project are expected to alter monthly average and 
maximum effluent temperatures. Elevated effluent temperatures would result in increased 
temperatures downstream of the SRWTP discharge thus altering the thermal characteristics of the 
plume and downstream river temperatures upon full mixing of the effluent and river flows. The 
potential thermal impacts of altering the thermal characteristics of the plume and downstream river 
temperatures upon full mixing of the effluent and river flows under the project on the aquatic 
biological resources of the Sacramento River and Delta are evaluated below. 

Impact 4.8-1: Construction-related impacts on fish and aquatic habitats (optional effluent 
conduit).  
The project includes an option to complete the construction of an additional effluent conduit from 
the SRWTP to the Sacramento River. The potential impacts associated with construction of the open 
trench and placement of the effluent pipeline include temporary disruption of creek flow, altered 
aquatic habitats, and direct lethality or injury to resident fish occurring in the affected creeks, should 
low-flow conditions exist in the creek during the construction period. Therefore, the temporary 
construction-related disturbances and potential for adverse effects to aquatic life and habitats in 
Laguna and Morrison creeks is considered to be a potentially significant impact.  

The project includes the optional element of construction of a 120-inch effluent conduit to convey 
disinfected effluent from the SRWTP contact basins to the point of discharge in the Sacramento 
River. Two existing 90-inch conduits currently serve this purpose. The optional pipeline would be 
constructed parallel to the two existing pipelines and has been partially constructed, as shown in 
Exhibit 3-5a and Exhibit 3-5b in Chapter 3, “Project Description.” Construction of the optional conduit 
would require trenching an area approximately 75 feet wide by 3,600 feet long from the western 
edge of the SRWTP property to west of Interstate 5 (I-5). Approximately one-third of the length of the 
pipeline would cross water bodies of the Bufferlands consisting of the Laguna Creek and Morrison 
Creek channels and their floodplains. Construction of the optional alignment would require trenching 
the entire 3,600 feet of the conduit to a depth of 20 feet, then refilling and restoring the trench to 
pre-project conditions. Following construction, habitat conditions in the Bufferlands would be 
restored. Construction is anticipated to last no more than six months and would be implemented in 
dry weather months when the creeks would be expected to be dry, or at a minimum, have low-flow 
conditions. 

During periods of low flow, flow in the Laguna and Morrison creeks is confined to their respective 
channels; however, during periods of high flows they often converge to create a large, open-water 
floodplain. The resident warmwater fish community in the water bodies that would be crossed by the 
proposed alignment is dominated by non-native fish species. Hardhead, a native cyprinid (minnow) 
species and California Species of Special Concern may occur in the affected bodies in the vicinity of 
the optional alignment. No ESA- or CESA-listed fishes occur in the affected water bodies, nor are 
these water bodies designated as critical habitat or EFH. Access to these water bodies by 
anadromous fishes from the Sacramento or Mokelumne rivers is precluded by a dike at Beach Lake. 
As such, construction-related activities associated with the optional effluent conduit pose no risk of 
potential adverse impacts to ESA- or CESA-listed fishes, anadromous fishes, or habitat for these 
fishes, including critical habitat or EFH. 
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The construction-related effects of the project on water quality, and associated impacts on aquatic 
biological resources of Laguna and Morrison creeks, are addressed in Impact 4.7-1 of Section 4.7, 
“Hydrology and Water Quality.” Construction-related activities associated with the optional effluent 
pipeline could also have short-term effects on aquatic life and habitats in Laguna and Morrison 
creeks. Based on the size and duration of construction activities, the potential exists for temporary 
disruption of flow, alteration of aquatic habitats such as removal or disturbance of riparian or in-
water vegetation or cover, and direct lethality or injury to fish occurring in the affected creeks, should 
low-flow conditions exist in the creek during the construction period. The heavy machinery used for 
construction of open trenches and placing the effluent pipeline have the potential to directly kill or 
injure fish and alter aquatic habitats within the construction zone. Substantial habitat or lethal 
effects could result in substantial adverse effects by reducing abundance of organisms using the 
habitat near or immediately downstream of the construction site. Therefore, the temporary 
construction-related disturbances and potential for adverse effects to aquatic life and habitats in 
Laguna and Morrison creeks would be a potentially significant impact.  

Mitigation Measure 4.8-1: Secure and comply with a CDFW Streambed Alteration 
Agreement. 
The District, or its designated general contractor, will secure and comply with all impact minimization 
measures in a CDFW Section 1602 Streambed Alteration Agreement (1602 Permit) for all construction 
work to be performed in the vicinity of Laguna and Morrison Creeks. The 1602 Permit prepared for the 
project will describe the best management practices (BMPs) that the District and its contractors will 
use to avoid and minimize potential adverse construction-related effects on aquatic life and habitats in 
the affected water bodies. Construction designs and drawings, and contracts for construction activities 
will refer to and accommodate the requirements of the 1602 Permit. The 1602 Permit shall be 
required in the contract specifications. All impact minimization and avoidance measures included in 
the 1602 Permit will be implemented in accordance with the 1602 Permit. The 1602 Permit also will 
identify responsibilities of construction contractors for implementation and inspection of BMPs, and 
training elements for the personnel responsible for installation and maintenance of the BMPs.  

The 1602 Permit, to the degree appropriate for the project, will include, but not be limited to, the 
following general categories of BMPs that have proven successful at reducing adverse water quality 
effects:  

 Any creek channels with flowing water within the construction site at the time of construction will 
be dewatered using appropriate techniques (e.g., coffer dams) prior to construction of open 
trenches. 

 Dewatering of creek channels will be performed in such a manner as to allow fish to leave the 
affected area on their accord and to exclude fish from entering the affected area during 
construction. 

 Following construction of the optional effluent pipeline, the stream banks within the construction 
site will be returned to a stable condition (i.e., non erosion-prone condition) with a similar gradient 
and composition (i.e., natural soil, artificial revetment) as the existing condition.  

 Removal of trees and shrubs will be minimized, and avoided if possible. 

 Replanting of trees and shrubs, if necessary, shall occur as soon after completion of construction 
as possible, while still assuring plant viability. 

 A qualified biologist will periodically be onsite throughout the construction period to assist in the 
implementation of the above procedures and measures. 
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The measures outlined herein are routinely implemented in the construction industry and have been 
developed for, and been proven successful for similar projects, at reducing the risk of direct or 
indirect adverse effects on aquatic life and habitats.  

Significance after Mitigation 
Implementation of this mitigation measure would minimize and avoid the potential for direct lethality 
or injury to aquatic life and alteration of aquatic habitats resulting from temporary construction-
related effects associated with the project. Consequently, the temporary construction-related 
activities for the project would not be expected to adversely affect the long-term population levels of 
any aquatic species occurring in the affected water bodies. Therefore, with implementation of this 
mitigation measure, the potential impact would be reduced to a less-than-significant level. 

Impact 4.8-2: Thermal-related blockage or delays of fish migrating past the SRWTP diffuser.  
Under the project, average monthly SRWTP effluent temperatures would be decreased during all 
months, and monthly maximum effluent temperatures would be decreased in all months except 
August, when maximum effluent temperatures would be within 0.1°F of the monthly maximum 
effluent temperature that occurs under existing conditions. Monitoring of fish movements past the 
SRWTP diffuser conducted by RBI et al. (2013) concluded that fish are not blocked or substantially 
delayed at the SRWTP diffuser or where SRWTP effluent is fully mixed with Sacramento River water 
downstream of the SRWTP diffuser under existing conditions. The zones of passage that currently 
occur at the SRWTP diffuser under existing conditions would be the same with the project and 
increased effluent discharge rate of 181 mgd ADWF, and the thermal characteristics of the plume 
within the initial 400 feet downstream of the diffuser would change negligibly relative to 
characteristics of the plume under existing conditions. Concentrations of oxygen-demanding 
substances in the SRWTP effluent would be decreased under the project and thus concurrent 
temperature and DO conditions in the lower Sacramento River where effluent is fully mixed with river 
flows are not expected to reach levels that would block the upstream movement of any resident or 
migratory fish species. Consequently, the conditions in the lower Sacramento River at and 
downstream of the SRWTP diffuser under the project would not block or substantially delay the 
movement of any native resident or migratory fish species past the diffuser. This would be a less-
than-significant impact. 

Adult Fish Moving Past the Diffuser 
This assessment examines the potential for adult fish migrating upstream or downstream past the 
SRWTP diffuser to be blocked or delayed in response to changes in far-field fully mixed temperature 
conditions or near-field thermal plume characteristics under the project relative to existing 
conditions. 

Far-field Thermal Barrier to Upstream Migration 
Low DO concentrations can exacerbate the potential effects of increased water temperatures on 
upstream migration of adult anadromous salmonids. Available scientific data for Chinook salmon, the 
most thermally sensitive fish species occurring in the lower Sacramento River for which thermal barrier 
threshold data is available, indicate that fully mixed temperature and DO conditions downstream of the 
SRWTP diffuser do not reach levels that would block or substantially delay migrations of these fishes 
under existing conditions. Hallock et al. (1970) reported that a temperature of 69.8°F concurrent with 
DO concentrations less than 5 milligrams per liter (mg/L) created a “thermal barrier” to immigration of 
adult fall-run Chinook salmon in the Delta at Stockton. These authors concluded that adult Chinook 
salmon avoided water temperatures exceeding about 66°F when DO concentrations were less than 5 
mg/l. This study and others show that low DO concentrations can substantially affect immigrating 
Chinook salmon behavioral responses to various water temperatures.  

Extensive datasets for continuous DO concentrations measured in the lower Sacramento River at 
Hood (RM 38) and Rio Vista (RM 13) exist for the 1984-2010 period (RBI et al. 2013). For the 
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renewal of the NPDES permit in 2010 for the SRWTP, DWR, and the District worked closely together 
to evaluate available DO datasets for the lower Sacramento River and resolve the apparent 
inconsistencies in data collected at different locations. The evaluation resulted in determining that 
some DO data have been subject to quality control issues, in particular there have been biased low 
DO measurements recorded for Hood and Rio Vista, and biased low values during flood tides, 
relative to the measurements taken by the District (Larry Walker Associates 2010). The District is 
currently working with DWR on a plan to correct or redact the datasets affected by these known 
biased measurements. Based on unbiased data, the observed DO concentrations at Hood and Rio 
Vista have never dropped below 5.0 mg/L during the 26-year period of record. Additionally, DO 
concentrations were typically above 6 mg/L at Hood, and above 7 mg/L at Rio Vista. Moreover, any 
low DO concentrations in the lower Sacramento River have never co-occurred with river temperature 
exceeding 66°F downstream of the SRWTP discharge (RBI et al. 2013). Based on these findings, 
past and present DO and temperature conditions in the lower Sacramento River downstream of the 
SRWTP diffuser never reach concurrent levels that would block immigration of Chinook salmon.  

As discussed in Impact 4.7-12 of Section 4.7, “Hydrology and Water Quality,” the project would result 
in decreased concentrations of oxygen-demanding substances in the SRWTP effluent, resulting in an 
increase in the estimated minimum DO concentration in the Sacramento River downstream of the 
SRWTP relative to existing conditions. Based on the Low Dissolved Oxygen Prevention Assessment 
model results for far-field locations (Larry Walker Associates 2010), it is estimated that the minimum 
DO concentration would increase, with high probability, under the project to about 7.4 mg/L 
compared to 6.6 mg/L under the existing condition as a result of the substantially reduced discharge 
of ammonia nitrogen. Consequently, DO concentrations downstream of the SRWTP discharge would 
not be reduced to levels that could contribute to migration blockages or delays under the project, 
based on concurrent fully mixed river temperatures under the project and increased effluent 
discharge to the permitted capacity of 181 mgd ADWF. 

Likewise, fully mixed river temperatures downstream of the SRWTP diffuser are not expected to reach 
levels that would cause thermal barriers to fish migrations. Where low DO was not a problem, water 
temperatures approaching 76°F in the lower Klamath River reportedly had no observable effect on the 
upstream migration of adult Chinook salmon (Boles 1988). McCullough (1999) reported that adult 
spring Chinook salmon were found to tolerate short term exposures of temperatures approaching 77°F 
when properly acclimated. Based on studies of the movement of salmon in Deer Creek (a tributary to 
the Sacramento River), Cramer and Hammack (1952) reported that adult Chinook salmon rested in 
deep pools when daily maximum temperatures approached 80°F and sustained water temperatures 
of 81-82°F were lethal to adult Chinook salmon. Hence, given the sufficient DO concentrations of the 
Sacramento River downstream of Freeport, which would be maintained or improved under the project, 
a thermal barrier to adult Chinook salmon spawning migrations would not be expected to occur until 
water temperatures approach or exceed approximately 80°F over the entire cross section of the 
channel for an extended period of time. Based on their similar or higher thermal tolerances (Moyle 
2002), the migrations of other anadromous fishes occurring in the lower Sacramento River (i.e., 
steelhead, green sturgeon, white sturgeon, river lamprey, and Pacific lamprey) are also not expected to 
be blocked until river temperatures would approach or exceed 80°F across the entire river cross-
section. The threshold temperature conditions for blocking the migrations of delta smelt have not been 
reported in scientific literature. However, monitoring studies indicate that adult delta smelt are found in 
water ranging from 42.8–82.4°F (Moyle 2002), thereby suggesting that migration blockages for this 
species would not occur at river temperatures of 76°F or less, which is the maximum fully mixed river 
temperature expected to occur in the lower Sacramento River downstream of Freeport during the 
December-June delta smelt migration period (Appendix D1). 

Figures F-1 through F-24 in Appendix D1 provide monthly cumulative probability distribution plots of 
the fully mixed Sacramento River water temperature at the point where effluent initially mixes 
completely with river water (i.e., 2-3 miles downstream of the diffuser). For all months, the estimated 
median downstream fully mixed temperature (i.e., 50 percent exceedance value) under the project 
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and increased effluent discharge rate to 181 mgd ADWF would be essentially equivalent to the 
median temperature under existing conditions. The median temperatures differed by 0.03°F or less 
between the project and existing conditions when examined across all water year types (Appendix 
D1, Figures F-1 through F-12), and median temperatures differed by 0.04°F or less between the 
project and existing conditions when examined across dry and critical water year types (Appendix D1, 
Figures F-13 through F-24). Similarly, the highest temperatures (i.e., 99.91 percent exceedance 
values) differed by 0.05°F or less between the project and existing conditions when examined 
across all water year types (Appendix D1, Figures F-1 through F-12), and median temperatures 
differed by 0.13°F or less between the project and existing conditions when examined across dry 
and critical water year types (Appendix D1, Figures F-13 through F-24). Moreover, the fully mixed 
conditions would never expected to reach temperatures identified in the scientific literature (i.e., 
80°F) that known to potentially cause blockage of spawning migrations of Chinook salmon. The 
worst-case scenario occurs in July of dry and critical years, where the estimated 99.91 percentile 
temperature under the project (76.22°F) would be virtually identical to the 99.91 percentile 
temperature under Existing conditions (76.18°F) (Appendix D1, Figure F-19). Therefore, the project 
is not expected to increase the frequency with which potentially adverse temperatures would occur 
for migratory or resident fishes in the Sacramento River downstream of the SRWTP diffuser. 

Based on the assessment findings above, the negligible thermal effects of the project and increased 
effluent discharge rate on the river’s fully mixed seasonal temperature regime, in combination with 
the concurrent increased DO levels, would not together cause blockage or delay of upstream 
migrating adult Chinook salmon or other anadromous fishes. Because anadromous salmonids are 
among the most sensitive of fish species to thermal barriers to upstream migration and the project 
would not adversely affect the upstream migration of Chinook salmon or steelhead, and because the 
project’s thermal effect on the Sacramento River’s seasonal temperature regime upon full effluent 
mixing with river flow is negligible and typically at less than measurable levels, the thermal effect on 
the fully mixed river condition would not block or substantially delay the migration of any other adult 
native resident or migratory fish species that migrates upstream from the Delta for spawning.  

Blockage or Delay of Adult Fish Migration Past the Diffuser due to the Thermal Plume 
Studies of fish migration have shown that adult Chinook salmon migrate through river reaches having 
temperatures of 77°F, and even slightly higher, with no observable effect on immigration (Cramer and 
Hammack 1952; Boles 1988; McCullough 1999) when DO levels are adequate. Numerous studies 
have shown that, when presented with a range of temperatures, fish will seek a temperature that is 
preferred, and will not submit themselves to temperatures sufficiently high to cause adverse 
physiological effects (Cherry et al. 1975, Gray et al. 1977, Biro 1998). Therefore, if immigrating adult 
fish encounter a thermal plume within the river, such as that occurring downstream of the SRWTP 
diffuser, they will seek a zone of passage where river temperatures are more favorable for passage. 
Plan, profile, and cross-section views of the SRWTP thermal plume are provided in Appendix D4 and 
show a representative range of temperatures that fish moving through the plume could encounter 
under a range of river and effluent temperature conditions, including the zones of passage along the 
east and west banks of the Sacramento River at the SRWTP diffuser. At and immediately downstream 
of the diffuser, a suitable zone of passage, where the ambient background water temperatures are 
unaffected by the effluent discharge, occurs on both sides of the diffuser along the entire length of the 
plume for all months and conditions. A 75- to 100-foot-wide zone of passage occurs between the last 
diffuser port and the west bank. Closing 25 of the 99 ports in 2007 increased the zone of passage 
along the east bank from 75 to 100 feet to 175 to 200 feet, for a combined total (east and west bank) 
zone of passage of 250 to 300 feet. Together, these two passage zones comprise between 
approximately one-third and one-half of the river’s 600-foot-width at the diffuser location. 

As the plume moves downstream, temperatures in the plume are rapidly attenuated as the effluent 
mixes with river water. Consequently, fish moving upstream from the Delta would encounter a 
gradient of elevated temperatures as they approach the SRWTP diffuser. These temperatures 
become measurably elevated above ambient river temperatures across a 300-foot-wide footprint of 
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the plume extending approximately 400 to 700 feet downstream of the SRWTP diffuser. 
Temperatures within the plume become increasingly attenuated as the plume rises from the SRWTP 
diffuser at the river bottom and mixes rapidly with the river water. Consequently, a fish moving 
upstream toward the diffuser would encounter a gradient of increasing temperatures as they enter 
the thermal plume. Upon detection of gradually increasing temperatures in the thermal plume, adult 
fish moving upstream have the ability to avoid unfavorable conditions within the thermal plume by 
seeking zones of passage above or alongside the thermal plume, where temperatures are 
unaffected or less affected by the SRWTP discharge. 

Adult fish moving downstream through the lower Sacramento River near the river bottom may swim 
over the 300-foot-wide portion of the SRWTP diffuser from which effluent is discharged, thereby being 
exposed to an instantaneous increase in temperatures immediately downstream of the diffuser. The 
magnitude of the temperature increase would depend on the depth at which the fish was swimming 
and the effluent-river temperature differential at the time of passage. Fish moving downstream near 
the bottom would be exposed to the greatest temperature increase as they swim over the diffuser, 
whereas fish moving in the upper portion of the water column would not be exposed to elevated 
temperatures until they reached the portion of the buoyant thermal plume downstream of the SRWTP 
diffuser where it rose to the same depth in the water column that the fish was moving (Appendix D4). 

Because the plume rises from the SRWTP diffuser at the river bottom, the higher in the water column 
a fish travels as it passes the SRWTP diffuser: 1) the greater the distance downstream before it 
would encounter the plume, 2) the shorter the duration of exposure to substantially elevated 
temperatures within the plume, and 3) the smaller the difference between plume temperature and 
background temperature as river water mixes with the effluent and attenuates temperatures within 
the plume. Due to the relatively short distance between the SRWTP diffuser and the distance 
downstream at which the plume typically returns to within 1–2°F of background temperatures (e.g., 
typically about 400 feet), exposure to the plume would be brief (i.e., on the order of minutes). Actively 
swimming fishes that detect unfavorable temperatures within the plume would be expected to simply 
avoid further exposure to unfavorable temperatures by moving laterally or vertically in the water 
column to zones of passage that are unaffected, or less affected, by the SRWTP discharge. Even if 
the fish continues on its same migration route through the plume, it would be exposed to rapidly 
decreasing river temperatures with increasing distance downstream of the diffuser over a short 
exposure duration. In no case would actively swimming fishes be blocked or substantially delayed by 
the thermal plume that would occur under the project because they can actively migrate above or 
around the warmest part of the plume, if they behaviorally seek to do so. 

Key findings from several study elements reported by RBI et al. (2013) indicated that fish migration 
past the SRWTP diffuser was not adversely affected by the SRWTP discharge under the study 
conditions. Findings from the hydroacoustic monitoring at the SRWTP diffuser (see RBI et al. 2013, 
Section 3.4.2) indicate that fish migrated past the diffuser and did not hold near the diffuser for 
extended periods of time. Density distribution plots and assessments of fish trajectory and swimming 
velocity from the hydroacoustic monitoring showed that fish moved upstream and downstream of the 
diffuser and yielded no evidence of fish migration blockage or delays. Similarly, information obtained 
from the predator tracking study element (RBI et al. 2013, Section 3.7.2) in which 99 predatory 
fishes were implanted with acoustic tags to track their movements within the SRWTP plume showed 
that about half the tagged fish migrated out of the area immediately and the other fish that were 
tracked for longer period of time showed no evidence that their movements were blocked or 
inhibited in any way by the SRWTP thermal plume (i.e., many fish moved freely upstream and then 
back downstream of the diffuser multiple times while detected in the acoustic array, which extended 
200 feet upstream and 400 feet downstream of the diffuser). As discussed above, these study 
elements occurred over effluent discharge rates ranging from 0 to 330 mgd (wet weather conditions) 
and, therefore, encompass nearly the entire operational range of effluent discharge rates (i.e., 0 to 
337 mgd) that are expected to occur at the increased 181 mgd ADWF rate. 
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In addition to the study elements conducted in the field, available information from past and ongoing 
fish tracking studies conducted by other parties (e.g., fisheries agencies, university researchers) was 
obtained and reviewed by RBI et al. (2013; Section 3.3) to determine if information contained therein 
could contribute to the understanding of whether lower Sacramento River temperature increases 
downstream of the SRWTP diffuser cause fish immigration or emigration blockage or delay. These 
studies examined fish migration through the lower Sacramento River conducted over the historical 
range of SRWTP discharge rates. None of the 22 fish tracking study reports that were reviewed, or any 
of the outreach with researchers that conducted these studies, revealed any concerns related to 
migration delay or blockage of adult fishes at the SRWTP discharge location, further indicating that the 
SRWTP discharge is not adversely affect fish migration under the range of historical SRWTP effluent 
discharge conditions (RBI et al. 2013, Figure 75, pg. 216, and Section 3.9.2.2). 

With the increased effluent discharge rate to 181 mgd ADWF compared to the current 141 mgd ADWF 
flow, the range of SRWTP effluent discharge rates would be essentially the same as those observed by 
RBI et al. (2013). As discussed above, the increased discharge rate would contribute no more than 
approximately a 0.3 percent increase in downstream flows on average and a 1.2 percent increase in 
downstream flows under low-flow (i.e., 1Q10) conditions. Consequently, the size of the plume would be 
effectively the same as existing conditions, and the incremental increase in discharge would not 
noticeably change the size of the zones of passage that occur at the SRWTP diffuser. 

Average monthly SRWTP effluent temperatures would be decreased under the project, relative to 
existing conditions, in all months and maximum monthly temperatures would be decreased in all 
months except August, in which the simulated maximum effluent temperature would increase from 
82.3°F to 82.4°F, an increase of 0.1°F (Table 4.8-7). On average, monthly temperatures would 
decrease by 0.6°F (July) to 1.8°F (December). Consequently, adult fish moving past the SRWTP 
diffuser would encounter decreased average plume temperatures in all months and lower maximum 
monthly temperatures in all months except August, in which temperatures within the plume would be 
effectively the same as thermal conditions occurring under existing conditions.  

Table 4.8-7 Monthly Average and Maximum SRWTP Effluent Temperatures Under Existing Conditions and 
Modeled Average and Maximum Monthly Temperatures Under the Project 

Month 
Existing Conditions  Project 1 Difference 2 

Average 
Temperature (°F) 

Maximum 
Temperature (°F) 

Average 
Temperature (°F) 

Maximum 
Temperature (°F) 

Average 
Temperature (°F) 

Maximum 
Temperature (°F) 

January 67.0 70.8 65.3 69.0 -1.7 -1.8 
February 67.1 70.6 65.5 69.1 -1.6 -1.5 
March 67.9 71.8 67.0 70.9 -0.9 -0.9 
April 70.0 74.4 68.7 73.9 -1.3 -0.5 
May 73.3 77.1 72.3 76.1 -1.0 -1.0 
June 75.6 81.3 74.9 80.7 -0.7 -0.6 
July 77.8 81.7 77.2 81.0 -0.6 -0.7 
August 78.8 82.3 78.1 82.4 -0.7 0.1 
September 79.1 82.3 78.0 82.2 -1.1 -0.1 
October 76.8 80.8 75.5 79.9 -1.3 -0.9 
November 73.4 78.1 72.0 76.8 -1.4 -1.3 
December 69.0 73.9 67.2 73.0 -1.8 -0.9 
Notes: 

1 Values also apply to Alternative 3 (Chlorine Gas Disinfection) and Alternative 4 (Enhanced Secondary Treatment). 
2 Value in bold represents an increase in temperature relative to Existing Condition. 

Source: Appendix D1 



Ascent Environmental  Aquatic Biological Resources 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 4.8-33 

Based on the above, it is concluded that with the project and increased effluent discharge rate of 
181 mgd ADWF, the thermal conditions that would occur in the lower Sacramento River immediately 
downstream of the SRWTP diffuser would not block or substantially delay the movement of any adult 
native resident or migratory fish species past the SRWTP diffuser.  

Downstream Migration of Actively Swimming Larval and Juvenile Fishes 
Like the adult fish, actively swimming juvenile fish moving past the SRWTP diffuser have the ability to 
avoid unfavorable temperatures and seek zones of passage around or over the SRWTP thermal 
plume in which temperatures are unaffected, or less affected, by the SRWTP discharge. As with 
downstream migrating adult fish, actively swimming juveniles moving downstream in the middle of 
the river may swim over the 300-foot-wide portion of the SRWTP diffuser from which effluent is 
discharged, thereby being exposed to an instantaneous increase in temperatures. For the same 
reasons discussed above for adult fish, the duration of the exposure and the magnitude of the 
temperature difference to which a juvenile fish would be exposed when passing through the thermal 
plume at any given time would depend on the depth at which a fish was moving when passing the 
SRWTP diffuser. 

The potential for movements of juvenile anadromous salmonids to be blocked as a result of elevated 
plume temperatures at the diffuser was examined by monitoring the movements of 246 juvenile 
Chinook salmon, a thermally sensitive species and life stage, implanted with acoustic tags and 
tracked as they moved past the SRWTP diffuser (RBI et al. 2013). Key findings from this 
Temperature Study element indicate that these fish did not react adversely, if at all, to encountering 
the thermal plume downstream of the SRWTP diffuser as they emigrated past the diffuser. Their 
migration through the plume area where temperatures were elevated, relative to river background 
temperatures, was both rapid (average of approximately 5 minutes and maximum time of 21 
minutes to migrate through the initial 400 feet downstream of the diffuser) and linear in most cases. 
Based on these findings, RBI et al. (2013) concluded that the thermal plume near the SRWTP 
diffuser does not block or delay the downstream migration of juvenile Chinook salmon under effluent 
discharge rates ranging from 0 to 293 mgd observed during this study (RBI et al. 2013, Table 32). It 
is expected that Chinook salmon fry, and emigrants of other species (whether passively drifting or 
actively swimming), also would pass through the initial 400 feet of the thermal plume rapidly (i.e., 
within 3–33 minutes if drifting, depending upon river flow rates and associated velocities). Based on 
the thermal sensitivity of emigrating Chinook salmon smolts and the negligible reaction of the tagged 
juvenile Chinook salmon as they passed through the SRWTP plume, it is further concluded that the 
thermal plume near the SRWTP diffuser would not block or substantially delay the downstream 
migration of juvenile life stages of other fishes. 

As discussed above and shown in Table 4.8-7, the estimated average SRWTP effluent temperatures 
would be decreased during all months with the project and increased discharge rate to 181 mgd 
ADWF, and monthly maximum effluent temperatures would be decreased in all months except 
August, when the maximum effluent temperature would be within 0.1°F of the monthly maximum 
temperature under existing conditions. Consequently, larval and juvenile fishes moving downstream 
past the SRWTP diffuser would encounter lower average effluent and plume temperatures in all 
months and monthly maximum temperatures that are less than, or approximately equal to those 
occurring under existing conditions.  

The negligible increase in effluent temperature and increase in effluent discharge rate would not 
change plume characteristics substantially relative to existing conditions, nor would the zones of 
passage be decreased under these conditions. Consequently, the conditions in the SRWTP thermal 
plume would not block or substantially delay the movement of any juvenile native resident or 
migratory fish species past the SRWTP diffuser.  

Based on the assessment provided above, this impact would be less than significant. 
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Mitigation Measures 
No mitigation is required. 

Impact 4.8-3: Mortality or sublethal adverse effects to fish, macroinvertebrates, or plankton 
caused by acute (short-term) exposure to elevated water temperatures within the thermal 
plume immediately downstream of the SRWTP diffuser. 
Based on the maximum temperatures within the SRWTP thermal plume, the maximum estimated 
exposure duration for organisms drifting through the plume, and the acute thermal tolerances of 
these organisms and lifestages in the scientific literature, it is concluded that under no 
circumstances would short-term exposure to elevated temperatures in the SRWTP thermal plume 
have adverse effects on fish eggs, fish larvae, BMIs, phytoplankton, or zooplankton drifting through 
the plume. In addition, the increase in effluent discharge rate would have negligible effects on the 
size of the SRWTP thermal plume and thus the zones of passage at the SRWTP diffuser would not be 
decreased. Consequently, conditions in the SRWTP thermal plume with the project and increased 
effluent discharge rate to 181 mgd ADWF would not cause mortality to aquatic organisms passing 
through or holding within the SRWTP effluent plume, nor would it cause temperature changes of 
sufficient magnitude, frequency, and geographic extent that would adversely affect any aquatic 
species’ long-term population levels. This would be a less-than-significant impact. 

As discussed under the previous impact, actively swimming adult and juvenile fish moving upstream 
or downstream past the SRWTP diffuser have the ability to avoid unfavorable temperatures within 
the thermal plume. However, organisms such as fish eggs, newly hatched fish larvae, benthic 
macroinvertebrates, and plankton have limited or no ability to avoid the plume because they simply 
drift with river currents. As such, these organisms have the greatest potential to drift through the 
warmest parts of the plume and, in the case of fish eggs and larvae, are among the most thermally 
sensitive life stages of fishes. 

Fish larvae and eggs, BMIs, and plankton drifting downstream through the lower Sacramento River 
may be briefly exposed to instantaneous increases in temperature if they drift over the 300-foot-wide 
portion of the SRWTP diffuser while it is discharging. As with adult and juvenile fish, the duration of 
the exposure and the magnitude of the temperature difference to which these organisms would be 
exposed when passing through the thermal plume would depend on the depth at which they are 
drifting when passing the SRWTP diffuser. The instantaneous increase and gradient of decreasing 
temperatures that these organisms would be exposed to when passing through the plume are a 
function of four primary variables: 1) river background temperature, 2) SRWTP effluent temperature, 
3) river flow rate, and 4) SRWTP effluent flow rate. Because these organisms are drifting with the 
river current, the duration of exposure to elevated temperatures within the plume before returning to 
within 1–2°F of background temperatures is a function of the river flow rate and the distance 
between the SRWTP diffuser and the downstream boundary of the plume in which temperatures are 
substantially different than river background temperatures, which is approximately 400 feet 
downstream of the SRWTP diffuser under most flow and temperature conditions (Appendix D4). 

Fish eggs, phytoplankton, and zooplankton were assessed as passively drifting organisms with no 
ability to avoid the plume. BMI communities were assessed as resident organisms that may populate 
the benthos in the boundary of the thermal plume, or as individual organisms that may drift through 
the thermal plume with little or no ability to avoid unfavorable temperatures within the plume. Under 
the worst-case scenario, an aquatic organism drifting at the river bottom would drift over an open 
port of the diffuser, being instantly exposed to temperatures that are essentially the same as the 
undiluted effluent, followed by exposure to rapidly decreasing temperatures as the organism drifts 
through the near-field portion of the plume, where temperatures are attenuated as the effluent 
mixes with river water. 
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The thermal tolerance of fish and other aquatic organisms exposed to elevated water temperature is 
typically assessed in laboratory studies using two types of experimental approaches: (1) critical 
thermal maximum (CTM), and (2) incipient lethal temperature (ILT) (McCullough 1999). CTM studies 
are conducted by acclimating fish to one temperature and exposing them to uniform rates of 
increasing temperature until loss of equilibrium (LOE) occurs. Thermal tolerance thresholds derived 
from such studies are most relevant to adult fish moving upstream toward the SRWTP outfall, where 
they may gradually be exposed to a gradient of increasing temperatures as they approach the 
SRWTP diffuser. In contrast to CTM studies, ILT studies are conducted by acclimating fish to one 
temperature and subjecting them instantaneously to a substantially different temperature to 
determine the point at which a predetermined rate of mortality (e.g., 20 percent or 50 percent) 
occurs after a pre-determined duration (typically seven days, or 1000 min [McCullough 1999]). 
These studies may subject the test organisms to higher temperatures to determine the upper 
incipient lethal temperature (UILT). Because ILT studies examine the effects of instantaneous 
changes in temperature, they are more useful for assessing the potential for adverse temperature-
related effects of fish moving downstream through the lower Sacramento River with little or no ability 
to avoid the thermal plume than CTM values are. However, as illustrated in Exhibit 4.8-1, 
temperature tolerance thresholds derived from UILT studies are not directly comparable to exposure 
scenarios that could occur when a fish moves through the SRWTP thermal plume (Exhibit 4.8-1) for 
two primary reasons: (1) the duration for which a fish would drift through the SRWTP plume occurs 
over a period of minutes (i.e., between 3 and 33 minutes), whereas fish used in UILT experiments 
are often exposed to elevated temperatures for periods of hours or days before the test specimens 
are returned to acclimation temperatures; and (2) fish drifting through the SRWTP thermal plume are 
exposed to an abrupt temperature increase, followed by a steady gradient of decreasing 
temperatures within the thermal plume, until the fish moves an initial 400 feet downstream of the 
SRWTP diffuser where river temperatures within the plume typically return to within 1-2°F of 
background temperatures (Exhibit 4.8-1). In contrast, the elevated temperature that fish are exposed 
to in UILT experiments is maintained at a constant over the duration of the study (i.e., hours or days) 
(Exhibit 4.8-1). For these reasons, upper temperature thresholds derived from UILT and CTM studies 
are very conservative when used for the purposes of this assessment because fish exposed to 
threshold temperatures for a very short duration (e.g., seconds or minutes), such as would occur 
when a fish moves through the warmest portion of the SRWTP thermal plume at the diffuser, may not 
exhibit any measurable adverse effects. 

 
Source: Created by RBI in 2013 

Exhibit 4.8-1 Conceptual representations of elevated temperature exposure scenarios in 
critical thermal maxima (CTM) studies (A), upper incipient lethal temperature 
(UILT) studies (B), and conditions that fish moving downstream through the 
SRWTP thermal plume would encounter (C). 
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A third type of study, commonly referred to as “thermal shock” studies, assesses the tolerance of 
organisms exposed to instantaneous and short-term changes in temperature and represents the type of 
exposure that fish eggs and larvae, macroinvertebrates, and plankton would encounter when drifting 
downstream past the SRWTP diffuser (Exhibit 4.8-1). Studies of this nature are rare in the published 
literature, primarily due to the widespread belief among fisheries biologists that, regardless of acclimation 
temperature, fish can tolerate brief (e.g., seconds or minutes) exposures to substantially elevated or 
depressed temperatures with no direct adverse effects, provided that the exposure temperature is within 
the upper and lower lethal temperature thresholds for the species (USFWS 1991; McCullough 1999; 
Meldrim and Peterson 2005). Unlike CTM and ILT studies, thermal shock studies are not clearly defined 
and are often based on observations and field studies of fish kills in the wild. Due to the paucity of 
relevant thermal shock threshold values in the scientific literature, upper thermal thresholds derived from 
CTM and UILT studies for the most thermally sensitive species occurring in the lower Sacramento River 
are used to assess the potential for lethal or sublethal effects on aquatic organisms drifting through the 
SRWTP thermal plume and thereby being exposed briefly to elevated temperatures within the plume. 
Based on the discussion above and illustrated conceptually in Exhibit 4.8-1, CTM and UILT values are 
considered very conservative effect thresholds for short-term “thermal shock” exposures that aquatic 
organisms drifting past the SRWTP diffuser could encounter. Consequently, if the reported CTM and UILT 
values and exposure periods used to derive these thresholds are substantially greater than the 
temperatures and exposure duration that an organism would encounter when drifting past the SRWTP 
diffuser, the conditions would not be expected to cause adverse thermal effects. 

RBI et al. (2013, Section 3.1.2) examined the potential for larval fish, BMIs, and plankton to be 
adversely affected when drifting through the SRWTP thermal plume under existing conditions. The 
most thermally sensitive fish species with drifting egg or larval life stages that may occur in the lower 
Sacramento River and thus be exposed to elevated temperatures within the thermal plume include 
Chinook salmon and delta smelt. In addition, an assessment of zooplankton, phytoplankton, and BMI 
communities was conducted. A thorough assessment of the potential for early life stages of each of 
these fish species or plankton and BMI communities to be adversely affected when drifting through 
the thermal plume is provided in RBI et al. (2013) and summarized below. 

Chinook Salmon 
Due to the wide temporal variation in immigration periods for each of the four runs occurring in the 
Sacramento River system, emigrating juvenile Chinook salmon may be present year-round, with peak 
emigration in the vicinity of the diffuser occurring from January through May. Studies have shown that 
post-emergent fry emigrate from Central Valley rivers from December through May; however, emigrating 
salmon would be free swimming by May and thus able to avoid the plume if thermal conditions were not 
favorable. Therefore, for the purposes of this analysis it is assumed that passively drifting post emergent 
fry could be in the vicinity of the SRWTP diffuser from December through April only. 

Post-emergent Chinook salmon fry, which are not strong swimmers, largely drift with the river current to 
emigrate downstream to rearing habitats in the Delta. Chinook salmon that emigrate as post-emergent 
fry typically remain in near-shore habitats (Healey 1991, Moyle 2002), and thus would typically 
emigrate in the zones of passage unaffected by the SRWTP discharge. In the event that drifting fry were 
to pass through the plume, they would be exposed to a gradient of elevated temperatures, until 
reaching downstream areas of the plume where river temperatures return to within 1-2°F of 
background levels. Based on lower Sacramento River velocities of 0.2 to 2.0 feet/second; 0.2, which 
are the approximate lowest velocities at Freeport just prior to the District ceasing discharge due to 
14:1 ratio NPDES permit requirement, the duration with which drifting salmon fry would be exposed to 
such a gradient of elevated temperatures within the plume would be approximately 3 to 33 minutes. 

A summary of relevant CTM and UILT values for juvenile Chinook salmon from available scientific 
literature is provided in Table 4.8-8. Orsi (1971 as reported in DWR 1988) found that juvenile fall-run 
Chinook salmon from the Sacramento River could withstand short durations of elevated 
temperatures above 83°F, if acclimated to warmer ambient temperatures (i.e., 65–73°F). Orsi also 
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concluded that juvenile fall-run Chinook salmon from the Sacramento River acclimated to 60 and 
70°F incurred mortality (LT50) at temperatures of 70 and 76.8°F, respectively, after 48 hours of 
exposure to these higher temperatures. A CTM was determined for juvenile American River fall-run 
Chinook salmon of 83.9°F for fish acclimated to 66.2°F, from an unpublished investigation (Cech 
and Myrick 1999 as cited in Myrick and Cech, 2004). Chinook salmon from the Mokelumne River 
reached an LT50 after 7,799 and 21 minutes of exposure to 69.8°F and 80.6°F, respectively, when 
acclimated to 53.6°F (Hanson 1997). Hanson also reported that fall-run Chinook salmon did not 
show loss of equilibrium after 10,000 minutes when exposed to 64.4°F after being acclimated at 
53.6°F. Fall-run Chinook salmon from the Columbia River acclimated to 50°F experienced mortality 
(LT50) within 4 minutes and 6 seconds when exposed to temperatures of 80.1°F and 90°F, 
respectively (Snyder and Blahm 1971). Snyder and Blahm also reported that fall-run Chinook salmon 
acclimated to 50°F and exposed to 65°F and 70°F for one hour experienced no mortality. Fall-run 
Chinook salmon collected from the Columbia River near Hanford, WA and acclimated to 53.6°F had 
mortality 2 to 2.5 hours after reaching temperatures of 78.8°F (LT25) and 80.6°F (LT32.5) and 
showed no vulnerability to predation after being acclimated to 53.6°F and then exposed to 78.8°F 
(LT25) for between 10 and 120 minutes (Mesa et al. 2002). 

Table 4.8-8 Thermal Tolerances of Juvenile Chinook Salmon 

Species Locality Author Type of 
Study 

Acclimation 
Temperature (ºF) 

Endpoint 
Temperature (ºF) 

Time to 
endpoint 

Endpoint 
Reported 

Fall-run 
Chinook 

Sacramento 
River, CA 

Orsi 1971 as 
cited in DWR 

1988 
UILT 

73 
73 
70 
70 
65 
60 
70 

87 
87 
88 
84 
83 
70 

76.8 

6 min 
2 min 

4-6 min 
4-6 min 
4-6 min 

48 H 
48 H 

LT100 
LT30 

LT100 
LT10 
LT50 
LT50 
LT50 

Fall-run 
Chinook 

Snake River, 
ID 

Geist et al. 
2010 

Modified 
CTM 

50 
53.6 
57.2 

80.2 
80.6 
81.1 

11.2 Hr 1 

10 Hr 
8.9 Hr 

LOE 3 

50 
53.6 
57.2 

81.5 
81.3 
82.2 

11.7 Hr 
10.3 Hr 
9.3 Hr 

LT50 

Fall-run 
Chinook 

Columbia 
River, WA 

Snyder and 
Blahm 1971 UILT 

50 
50 

65 
70 

1 Hr 
1 Hr 

No Mortality 
No Mortality 

50 
50 

80 
90 

4 min 
6 sec 

LT50 
LT50 

Fall-run 
Chinook 

Columbia 
River, WA 

Mesa et al. 
2002 CTM 

53.6 
53.6 

78.8 
80.6 

2-2.5 Hr 2 

2-2.5 Hr 
LT25 
LT35 

53.6 78.8 10-120 min 
Vulnerability to 
Predation – No 

effect 

Fall-run 
Chinook 

Mokelumne 
River, CA Hanson 1997 UILT 

53.6 64.4 10,000 min No LOE 
53.6 69.8 7,799 min 50% Mortality 
53.6 80.6 21 min 50% Mortality 

Fall-run 
Chinook 

American 
River, CA 

Cech and 
Myrick 1999 as 

reported in 
Myrick and 
Cech 2004 

CTM 66.2 83.8 Not 
Reported LOE 
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Table 4.8-8 Thermal Tolerances of Juvenile Chinook Salmon 

Species Locality Author Type of 
Study 

Acclimation 
Temperature (ºF) 

Endpoint 
Temperature (ºF) 

Time to 
endpoint 

Endpoint 
Reported 

Fall-run 
Chinook 

Columbia 
River, WA 

Coutant and 
Dean 1972 as 

reported in 
Coutant 1972 

UILT 59 82.4 22.5 min LT50 

1 Total time to physiological endpoint, including time from acclimation temperature to endpoint temperature. 
2 Time to physiological endpoint after reaching the temperature endpoint. 

3 Loss of equilibrium. 

Source: See “Author” column 

 

Exhibit 4.8-2 provides a graphical depiction of all possible post-emergent Chinook salmon fry 
exposures to the SRWTP thermal plume during the months December through March, as they drift 
with the river current past the SRWTP diffuser, under the project and increased effluent discharge 
rate to 181 mgd ADWF, and under Existing conditions. These exposure scenarios include migration 
pathways that would transport them through the warmest portion of the plume, along the river 
bottom (see shaded area of Exhibit 4.8-2). Exhibit 4.8-3 provides the same graphical depiction for 
post-emergent Chinook salmon fry exposures to the SRWTP thermal plume in April. 

 
Source: Created by RBI in 2013 

Exhibit 4.8-2 All possible thermal exposure scenarios for post-emergent Chinook salmon 
fry drifting through the SRWTP plume during the winter period when lower 
Sacramento River temperatures at Freeport range between 43.2°F and 
63.4°F. River temperatures are the 1st percentile and maximum (100th 
percentile) temperatures during the December through March period when 
post-emergent fry are expected to emigrate past Freeport. The peak 
temperature of 74.8°F represents the maximum effluent temperature for the 
same December through March period under existing conditions and the 
peak temperature of 73.0°F represents the maximum effluent temperatures 
during this period with the project. 
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Source: Created by RBI in 2013 

Exhibit 4.8-3 All possible thermal exposure scenarios for post-emergent Chinook salmon 
fry drifting through the SRWTP plume during the spring period when lower 
Sacramento River temperatures at Freeport range between 50.7°F and 
71.0°F. River temperatures are the 1st percentile and maximum (100th 
percentile) temperatures during April, the latest and warmest month when 
post-emergent fry are expected to emigrate past Freeport. The peak 
temperature of 76.1°F represents the maximum effluent temperature for the 
same April period under existing conditions and the peak temperature of 
73.9°F represents the maximum effluent temperatures during this period 
with the project. 

Exhibits 4.8-2 and 4.8-3 depict river temperature (immediately downstream of the diffuser, near the 
river bottom) on the y-axis and time in minutes on the x-axis. Published thermal tolerance values 
from CTM and UILT studies from Table 4.8-8 are plotted relative to their temperature value (on the y-
axis) and their corresponding exposure duration in minutes (on the x-axis). For CTM studies, the total 
exposure time is the time from acclimation temperature to final CTM value (where loss of equilibrium 
occurred). The shaded area of the graphics end at 33 minutes, which is the estimated maximum 
time any post-emergent Chinook salmon fry would take to drift or swim through the approximately 
400-foot-length of the thermal plume, where most of the attenuation of the elevated temperature 
has occurred. 

The top curving solid and dashed lines of the shaded portion of Exhibits 4.8-2 and 4.8-3 are an 
approximation of the worst-case thermal exposure scenarios under existing conditions and the 
project, respectively. In March (the month of highest river and effluent temperatures for the period 
December through March), the 100th percentile effluent and river temperatures are 74.8°F and 
63.4°F, respectively, under existing conditions (Exhibit 4.8-2). In April, the 100th percentile effluent 
and river temperatures are 76.1°F and 71.0°F, respectively, under existing conditions (Exhibit 4.8-
3) (see Sections 3.9.2.3 and 3.9.2.4 in RBI et al. 2013). With the project and increased effluent 
discharge rate, the background river temperatures would be the same as those under existing 
conditions, but the maximum effluent temperatures would be slightly lower at 73.0°F for the 
December-March period (Exhibit 4.8-2) and 73.9°F in April (Exhibit 4.8-3). 



Aquatic Biological Resources  Ascent Environmental 

 Sacramento Regional County Sanitation District 
4.8-40 EchoWater Project EIR 

Under existing conditions, the 74.8°F (March) and 76.1°F (April) effluent is instantly mixed with river 
water, resulting in in-river temperatures that start at approximately 73°F and 75°F, respectively, 
within inches of the diffuser ports and decline rapidly with increasing mixing with increasing distance 
downstream until temperatures approach river background about 400 feet downstream. The bottom 
lines on the shaded areas, which range from approximately 43°F and 50°F from the SRWTP diffuser 
to a distance of approximately 400 feet downstream (33 minutes on the x-axis), depict a cold 
condition in December and April when no discharge to the river is occurring and thus post-emergent 
Chinook salmon fry moving past the diffuser would be exposed to river background temperatures 
only, as no thermal plume would exist. As such, the shaded portion of the graphics below the solid 
line represents the entire range of potential thermal exposure conditions for emigrating post-
emergent Chinook salmon fry moving downstream past the SRWTP diffuser during the period 
December through April under existing conditions, and the shaded portion under the dashed line 
represents the entire range of potential exposure conditions with the project and increased effluent 
discharge rate. 

As illustrated in Exhibits 4.8-2 and 4.8-3, the range of potential exposure durations and 
temperatures for Chinook salmon fry drifting through the SRWTP plume is lower under existing 
conditions than the threshold values reported in UILT and CTM studies, which, as discussed above, 
are considered conservative because they exposed fish to longer durations than they would be 
exposed to when passing through the SRWTP plume. Consequently, post-emergent Chinook salmon 
moving through the SRWTP thermal plume under existing conditions would not be exposed to 
conditions that have been reported for loss of equilibrium or lethality under any range of effluent and 
river flows and temperatures observed during their migration periods. With the project and increased 
effluent discharge rate, the range of potential temperatures that Chinook salmon fry drifting through 
the SRWTP plume would be decreased during the months of December through April (Exhibits 4.8-2 
and 4.8-3). Based on these thermal conditions that would occur within the SRWTP thermal plume 
during their emigration period, the short duration with which post-emergent Chinook salmon fry could 
be exposed to elevated temperatures within the plume, and the published thermal tolerance 
information for Chinook salmon, no lethality or adverse sublethal effects on post-emergent Chinook 
salmon fry would occur due exposure to the SRWTP plume. 

Delta Smelt 
Although most adult delta smelt in the Sacramento River spawn downstream of Freeport (Merz et al. 
2011), a small proportion of the adult population immigrates past the SRWTP diffuser in most years 
and, therefore, small numbers of adult delta smelt may occur seasonally in the lower Sacramento 
River in the vicinity of the SRWTP diffuser during their spawning migrations. A total of 216 delta 
smelt ranging in size from 20 to 85 mm (average: 68.7 mm) have been collected at the Sherwood 
Harbor monitoring location (Station ID SR055M), located at river mile (RM) 56 approximately nine 
miles upstream of the SRWTP diffuser, under the IEP’s midwater trawl and Kodiak trawl surveys 
conducted from 1988 to 2012. Kodiak trawls are conducted several times each month during the 
period October through March and midwater trawl surveys are conducted several times each month 
during the period April through September. Small numbers of delta smelt were collected in all years 
sampled except 1990, 1998, 2007, 2009, 2011, and 2012. The majority of trawl hauls yielded zero 
delta smelt. However, when catches were made, they ranged from one to nine delta smelt collected 
per day at the Sherwood Harbor location. 

Monitoring data indicates that small numbers (i.e., total of 14) of young-of-the-year delta smelt have 
been captured at Sherwood Harbor, all of which occurred in 1988, 1991, and 1999. Furthermore, 
delta smelt are not expected to spawn in the immediate vicinity of the SRWTP diffuser and, because 
their eggs adhere to the substrate, delta smelt eggs are not expected to drift past the SRWTP 
diffuser. However, if successful spawning occurs upstream, delta smelt larvae and post-larvae have 
the potential to drift downstream past the SRWTP diffuser from late March through June, based on 
the monitoring data summarized above. 
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Little information regarding the emigration behavior of larval, post-larval, and juvenile delta smelt 
moving through the lower Sacramento River is available to determine their potential for exposure to 
the SRWTP thermal plume. However, based on the life history, growth and development, and thermal 
tolerances and preferences of these fish, exposure to lethal or sublethal temperature conditions in 
the SRWTP thermal plume would not occur for several reasons. 

The primary spawning areas for delta smelt are located in reaches of the lower Sacramento River 
and Delta downstream of Freeport where temperatures are thermally unaffected, or negligibly 
affected, by the SRWTP discharge. As discussed above, small numbers of delta smelt may move 
upstream of the SRWTP diffuser and spawn in upstream reaches of the lower Sacramento River. 

Second, as discussed above, the duration of the spawning season for delta smelt appears to be a 
function of annual climatic conditions (Bennett 2005). As such, the spawning season for delta smelt 
has been shown to be shortened during warmer years, during which SRWTP effluent temperatures 
would be most likely to approach their maxima. As discussed above, delta smelt occur in the lower 
Sacramento River in the vicinity of the SRWTP discharge primarily from March through May, and 
occasionally as late as June. In warmer years when the season is shortened (Bennett 2005), delta 
smelt would be less likely to spawn upstream of Freeport as late as June.  

Finally, larval delta smelt are planktonic and thus can be distributed throughout the water column 
when moving downstream toward the Delta. Nevertheless, larval delta smelt show positive 
phototaxis, meaning they are attracted to light. Consequently, larval delta smelt would be expected 
to move toward the river’s surface after hatching and primarily occupy the upper half of the water 
column as they move downstream at this life stage. As such, the likelihood that an individual freely 
drifting delta smelt larvae would drift through the small portion of the channel cross-section near the 
river bottom where the greatest temperature differences occur (i.e., at or near the point of discharge 
from the open ports) at the SRWTP diffuser is low. This further decreases the likelihood that any 
delta smelt larvae would encounter the warmest portion of the SRWTP thermal plume. 

When these factors are considered as a whole, the likelihood that any larval delta smelt would occur 
in the lower Sacramento River near the SRWTP diffuser and encounter the warmest portion of the 
plume, particularly in the months of May or June when effluent temperatures are approaching the 
maximum, is very low. However, in the event that any larval delta smelt did encounter the warmest 
portion of the SRWTP thermal plume, the temperatures that they would be exposed to would not 
exceed published upper temperature tolerances for this species. 

Swanson and Cech (1995) exposed adult, subadult, and juvenile delta smelt acclimated to 
temperatures of 53.6, 62.6, and 69.8°F to temperature increases of 10.8°F/hour. These 
researchers determined the upper temperature tolerances by calculating CTM, a sublethal response 
at which loss of equilibrium occurred. For delta smelt, a loss of equilibrium could result in lethality 
(e.g., due to increased risk of predation) in the wild. The CTM at each acclimation temperature was 
69.8, 77.0, and 82.4°F, respectively, in freshwater (i.e., 0 ppt salinity) over exposure durations 
ranging from 70 to 90 minutes. In a comparative study of the environmental tolerances of delta 
smelt and introduced wakasagi (H. nipponensis) acclimated at 62.6°F, Swanson et al. (2000) also 
increased temperatures 10.8°F/hour, and reported the same CTM (i.e., 77.0°F) after 80 minutes of 
exposure. More recently, Fangue (unpublished data) presented research results indicating higher 
CTMs for juvenile and adult delta smelt than previously known to exist, showing CTMs of 
approximately 86.0°F for juveniles, and 80.6°F for adults for fish acclimated at 60.8°F. However, 
the Fangue study also reported as adult delta smelt age, they have less ability to acclimate to higher 
temperatures, and thus the adult CTM likely decreases as an adult fish ages. 

The highest acclimation temperature (69.8°F) used by Swanson and Cech (1995) is approximately 
the same as the 25th percentile lower Sacramento River daily average background temperature of 
69.7°F in May and 1st percentile value of 70.8°F for June (RBI et al. 2013). Consequently, delta 
smelt occurring in the lower Sacramento River during these months would be acclimated to 
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approximately the same as, or higher than, temperatures used in by Swanson and Cech (1995) 75 
percent of the time in May and 100 percent of the time in June and thus would have a CTM of 
approximately 82.4°F, based on these researchers’ findings. This value is greater than the maximum 
effluent temperatures of 76.1°F and 80.7°F that would occur under the project in May and June, 
respectively (Table 4.8-7). As discussed above, research conducted by Fangue indicate that Swanson 
and Cech’s (1995) findings are likely conservative, particularly for juvenile delta smelt, which had 
even higher CTMs of 86.0°F despite being acclimated at lower temperatures. Based on the short 
duration of exposure and the maximum temperatures projected to occur in the effluent plume under 
the project and increased effluent discharge rate conditions during May or June, in no case would 
larval delta smelt be exposed to temperature conditions that would have observable adverse effects, 
in the unlikely event that any were to drift through the warmest portion of the SRWTP thermal plume. 

Likewise, larval delta smelt that may drift through the SRWTP plume in March or April would not be 
exposed to conditions that would exceed published CTM thresholds. In March, the median (i.e., 50th 
percentile) Sacramento River background temperature (53.9°F; RBI et al. 2013) is approximately 
the same as the lowest acclimation temperature (53.6°F) used by Swanson and Cech (1995) and 
the 100th percentile river temperature (63.4°F) is approximately the same as the median 
acclimation temperature (i.e., 62.6°F) used by these researchers. With the project and increased 
effluent discharge rate, delta smelt could be exposed briefly to the estimated worst-case effluent 
temperatures of 73.9°F in March (Table 4.8-7), which is lower than the 77.0°F CTM for fish 
acclimated at 62.6°F (Swanson and Cech 1995) and the 86.0°F for fish acclimated at 60.8°F 
under the Fangue (unpublished data) study. This situation would most likely occur during the 
warmest years, in which both river and effluent temperatures are near their maximum. Should a 
larval delta smelt acclimated to median river background temperatures in March (i.e., 53.9°F) drift 
through the plume when effluent temperatures are at or near their maximum under the project (i.e., 
70.9°F), they would be briefly exposed to temperatures that exceed the CTM value of 69.8°F. 
However, due to the rapid mixing of the effluent and river water, exposure to the maximum effluent 
temperatures in such a situation would last only a few seconds as the larval fish drift over the 
diffuser and temperatures become rapidly attenuated within a few feet downstream of the diffuser. 
In April, the estimated maximum effluent temperature under the project (73.9°F;Table 4.8-7) is 
lower than the CTM for delta smelt acclimated to 62.6°F or higher (Swanson and Cech 1995). The 
5th percentile river background temperature (53.3°F) in April is equal to the lowest acclimation used 
by Swanson and Cech (1995). Therefore, in the unlikely event that delta smelt were to encounter a 
combination of river temperatures near historic lows for April and maximum April effluent 
temperatures while drifting over the SRWTP diffuser under the project, they could be briefly exposed 
to maximum effluent temperatures (i.e., 73.9°F) that exceed the CTM value of 69.8°F. However, as 
discussed above, the exposure to maximum effluent temperatures would be brief (i.e., seconds) as 
plume temperatures are rapidly attenuated within a few feet downstream of the diffuser. In no case 
would larval delta smelt drifting through the SRWTP plume be exposed to maximum effluent 
temperatures for the 70-90 minutes reported by Swanson and Cech (1995) that resulted in loss of 
equilibrium in delta smelt. Based on the range of river and effluent temperatures that would occur 
with the project and increased effluent discharge rate, and the short duration (i.e., 3 to 33 minutes) 
with which larval delta smelt would be exposed to declining temperatures in the SRWTP plume, they 
would not encounter conditions that would result in loss of equilibrium or other observable adverse 
effects in March or April.  

As discussed above, the CTM value is a conservative estimate of the potential threshold for thermal 
shock based on the longer exposure time used in CTM studies and the fact that temperatures are 
slowly increased in CTM studies. In the event that larval delta smelt would drift through the SRWTP 
thermal plume under worst-case June conditions, they would be exposed to absolute temperatures 
that are below the CTM, the duration of the exposure to the highest plume temperatures would be 
seconds, and the gradient of temperatures that the fish would be exposed to in the thermal plume 
would decrease rapidly with increasing distance downstream until reaching temperatures within 1–
2°F of background temperatures approximately 400 feet downstream of the SRWTP diffuser, as 
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opposed to the increasing exposure temperatures used during the CTM study. For these reasons, no 
lethality or adverse sublethal effects on juvenile delta smelt would occur due to exposure to the 
SRWTP plume when present from December through June. 

Phytoplankton 
Phytoplankton occurring in the Sacramento River includes blue-green algae, green algae, flagellates, 
and diatoms (Greenberg 1964). Langford (1990) concluded that, irrespective of experimental data, 
short-term exposures to maximum temperatures that are below 95°F do not cause significant 
damage to entrained freshwater algae. However, long-term exposure to such temperatures is 
potentially harmful. At temperatures of 104°F and above, even short-term exposures may be lethal 
(Langford 1990). Rajadurai et al. (2005) concluded that the growth rate of a diatom, Amphora 
coffeaeformis, was not significantly affected by temperature shock to 107.6°F for up to 45 minutes 
and a second diatom, Chaetoceros wighami, had a minimal reduction in growth when subjected to 
107.6°F for 15 (97 percent of control growth), 30 (94 percent of control growth), and 45 minutes 
(89 percent of control growth). Finally, in a review of growth rates of algae, Eppley (1972) concluded 
that there is a gradual and exponential increase in growth up to approximately 104°F. 

Based on the literature cited above, phytoplankton can incur mortality and altered growth rates when 
subjected to temperatures of 104°F and above. This threshold is substantially higher than the 
maximum effluent temperatures that would occur under the project, which range from 69.0°F 
(January) to 82.4°F (August) (Table 4.8-7). Therefore, with the project and increased effluent 
discharge rate, the thermal conditions would not adversely affect phytoplankton communities drifting 
through the SRWTP plume. 

Zooplankton 
Zooplankton populations of the lower Sacramento River are dominated by three taxa: 1) rotifers, 2) 
cladocerans, and 3) copepods (Orsi and Mecum 1986). Abundance of zooplankton is most closely 
correlated with increased water temperature and chlorophyll a concentrations; thus zooplankton 
density is highest in the seaward areas of the Delta and in the San Joaquin River, and is lowest in the 
Sacramento River (Ambler et al. 1985, Orsi and Mecum 1986). Of the rotifers identified from lower 
Sacramento River samples (Rio Vista and Hood), Keratella cochlearis, Synchaeta sp., and 
Brachionus sp. were the most abundant. Planktonic cladocerans were dominated by Bosmina sp. 
and Daphnia sp; while the copepod population was comprised primarily of Acanthocyclops vernalis, 
a cyclopoid, and Diaptomus novamexicanus, a diaptomid (Orsi and Mecum 1986). 

Pennak (1978) concluded that most freshwater invertebrates, including zooplankton, are tolerant of 
high temperatures, with the thermal death point of most freshwater invertebrates ranging from 86–
104°F. Kivivuori and Lahdes (1996) concluded that a water flea (Daphnia magna), cultured at 68°F, 
had a LD50 value (i.e., the dosage value that resulted in lethality to 50 percent of experimental 
organisms) of 94.6°F when subjected to an acute 24-hour heat exposure and 100.0°F following a 
thermal shock for 15 minutes. Goss and Bunting (1976) determined that Daphnia pulex acclimated 
to temperatures ranging from 41 to 86°F and Daphnia magna acclimated from 50 to 86°F can 
withstand immersion for 48 hours or more in temperatures that differed from acclimation 
temperatures by 18°F or more without experiencing any appreciable mortality directly attributable to 
the temperature change.  

Based on the literature cited above, zooplankton can incur lethality at sustained temperatures of 
86°F and above. This value is greater than the maximum effluent temperatures that would occur 
under the project, which range from 69.0°F (January) to 82.4°F (August) (Table 4.8-7). Moreover, 
any planktonic organisms that would drift through the warmest portion of the SRWTP diffuser would 
do so rapidly (i.e., seconds) and, therefore, would not be exposed to maximum plume temperatures 
for a sustained period. Consequently, with the project and increased effluent discharge rate, the 
thermal conditions would not cause lethality to zooplankton as a result of brief exposure to elevated 
temperatures as they drift past the SRWTP diffuser and through the thermal plume. 
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Benthic Macroinvertebrates 
In a compilation of studies conducted on BMI communities of the lower Sacramento River, lower San 
Joaquin River, and other large rivers, de Vlaming and Goding (2005) concluded that the BMI 
community expected in the vicinity of the SRWTP diffuser would be characterized as relatively low in 
abundance and taxonomic diversity, and dominated by taxa that are tolerant of degraded habitat 
conditions and a fine sediment substrate. In addition, BMI surveys upstream of Sacramento provide 
a good indication of the expected communities in the project area. The BMI community in the lower 
Sacramento River near Colusa was surveyed by CDFG and DWR in 2000 (Sacramento River 
Watershed Program 2001). Although these sites are upstream from the project area, the instream 
environmental conditions and habitats are fairly similar to the lower Sacramento River at the SRWTP 
diffuser and are representative of large, high-ordered streams of the Central Valley. The tolerance 
values of BMI taxa collected here ranged from organisms that are classified as moderately tolerant 
to those that are classified as highly tolerant to environmental perturbation. Individuals of the 
tolerant taxa Orthocladiinae and Naididae comprised the first and second largest proportion of the 
BMI community. Furthermore, tolerant individuals comprised approximately 57 percent of the BMI 
community in the lower Sacramento River at Colusa. Based on these studies, the most tolerant taxa 
occurring in the lower Sacramento include the moderately tolerant mayfly Baetis sp. and the 
moderately tolerant caddisfly Hydropsyche sp. 

Like the juvenile and adult fishes migrating downstream through the lower Sacramento River 
discussed above, the BMIs that detach from upstream substrates and “drift” downstream and past 
the diffuser may be exposed to thermal gradients when drifting through the SRWTP thermal plume. 
BMIs can acclimate to changes in temperature and BMI taxa, including those that are considered 
intolerant to mildly tolerant of environmental perturbation, are generally resistant to short-term, rapid 
changes in temperature. For example, Wood et al. (1996) tested caddis and mayfly larvae for their 
response to rapid changes in temperature and found that with acclimation at 82.4°F Helicopsyche 
borealis, a caddisfly, could withstand one-hour thermal shocks of up to 101.3°F (LC50). This 
represents a temperature change of 19°F for a one-hour exposure. Another caddisfly in the same 
study, Gumaga nigricula, had a one-hour thermal shock tolerance of 100°F (LC50), and a mayfly, 
Centroptilum convexum, had an one-hour thermal shock tolerance of 97.3°F (LC50). Wood et al. 
(1996) suggested that the magnitude of the change in temperature is not as important as the 
acclimation of the insects, the duration of the exposure to the higher temperature, and the absolute 
maximum temperature to which the BMIs are exposed. In general, the mayflies and caddisflies used 
in the above-cited studies are less tolerant of differential and absolute temperatures than the BMI 
taxa, including Baetis sp. and Hydropsyche sp., occurring in the lower Sacramento River. 

Based on the literature cited above, BMI taxa occurring in the lower Sacramento River would not 
incur lethality from short-term exposure to the monthly maximum effluent temperatures that would 
occur under the project, which range from 69.0°F (January) to 82.4°F (August) (Table 4.8-7). 
Moreover, any BMIs that drift through the warmest portion of the SRWTP diffuser would do so rapidly 
(i.e., seconds) and, therefore, would not be exposed to the maximum effluent temperatures for a 
sustained period.  

Based on the maximum (worst-case) temperatures that would occur within the SRWTP thermal 
plume under the project and increased effluent discharge rate conditions, the maximum exposure 
duration (i.e., the time to drift through the thermal plume under the lowest river velocities), the 
seasonal migration periods, and the acute thermal tolerances of these organisms and life stages as 
defined in the scientific literature, it is concluded that under no circumstances would short-term 
exposure to elevated temperatures in the SRWTP thermal plume have adverse effects on fish eggs, 
fish larvae, BMIs, phytoplankton, or zooplankton drifting through the plume. Because the species 
examined included the most thermally sensitive taxa occurring in the lower Sacramento River (e.g., 
Chinook salmon, delta smelt, mayflies [Ephemeroptera], and caddisflies [Trichoptera]), it is also 
concluded that drifting eggs and larvae of other aquatic species would likewise not experience 
adverse effects when drifting through the SRWTP thermal plume.  
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Furthermore, as discussed above and shown in Table 4.8-7, average monthly SRWTP effluent 
temperatures would decrease in all months under the project and increased effluent discharge rate 
of 181 mdg ADWF, relative to existing conditions, and the maximum SRWTP effluent temperatures 
would decrease in all months except August. Consequently, aquatic organisms drifting downstream 
past the SRWTP diffuser would encounter similar or decreased average and maximum plume 
temperatures in all months when passing the SRWTP diffuser, relative to existing conditions. Based 
on the above assessments, it is concluded that the project and increased effluent discharge rate 
conditions would not have lethal or sublethal effects on aquatic organisms drifting past the SRWTP 
diffuser and through the thermal plume.  

Based on the assessment provided above, this impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 

Impact 4.8-4: Holding by predatory fishes within the thermal plume immediately 
downstream of the SRWTP diffuser, thereby increasing predation rates on special-status 
fishes migrating past the SRWTP diffuser.  
Monitoring studies conducted at the SRWTP diffuser indicate that predatory fishes do not currently 
hold in great abundance in the thermal plume under existing conditions. Under the project, SRWTP 
effluent temperatures would be decreased during all months, and monthly maximum effluent 
temperatures would be decreased or negligibly increased (≤0.1°F) in all months, relative to existing 
conditions. As such, thermal characteristics of the SRWTP plume would remain similar with the 
project and increased effluent discharge rate of 181 mgd ADWF, relative to existing conditions, and 
fish behavior associated with the thermal plume also would be expected to remain similar, including 
the relative degree to which predation on ESA-listed fishes migrating past the diffuser occurs. The 
minor changes in effluent temperatures would not be anticipated to increase attraction or the 
abundance of predatory fish holding at the SRWTP diffuser, and thus would not increase predation 
rates on fishes, including special-status fishes, at this location, relative to existing conditions. 
Consequently, thermal plume conditions would not cause increased mortality (via predation) to 
emigrating juvenile fishes, including special-status fishes, passing through the SRWTP plume and, as 
such, would not cause a reduction in species abundance or adversely affect any fish species’ long-
term population levels. This would be a less-than-significant impact. 

This assessment examines the potential for increased attraction of predatory fish to the zone of 
initial mixing under the project and increased effluent discharge rate to 181 mgd ADWF, thereby 
increasing the rate of predation on special-status fishes residing near or passing the SRWTP diffuser. 
As discussed in the previous impact assessment, information collected under the hydroacoustic and 
acoustic tag monitoring study elements conducted by RBI et al. (2013) determined that predatory 
fishes are not holding within the thermal plume downstream of the diffuser in numbers that would 
result in this site being characterized as a predation “hot spot” within the river under existing 
conditions. Rather, acoustic tracking of predatory fish movements at the site indicate that tagged 
predators typically moved through the thermal plume rapidly or held at sites outside the thermal 
plume, likely orienting to river bottom and flow velocity contours. Sufficient temperature gradients 
existed within the plume providing ample opportunity for predatory fish to hold at selected 
temperatures within the plume and prey upon passing special-status fishes, yet such temperature 
orientation and predation behavior was not observed by RBI et al. (2013) under existing conditions.  

Tracking the movements of juvenile Chinook salmon implanted with acoustic tags and analyses of 
the stomach contents of predators captured at the SRWTP diffuser provided no evidence of elevated 
levels of predation at the SRWTP diffuser relative to other locations in the lower Sacramento River 
(RBI et al. 2013). None of the 246 tagged fall-run Chinook salmon smolts that emigrated past the 
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SRWTP diffuser were preyed upon at or near the diffuser location, despite extensive losses due to 
predation both upstream and downstream of the diffuser site. Tagged fall-run Chinook salmon 
smolts migrated through the array near the diffuser at SRWTP hourly discharge rates ranging from a 
low of zero to a high of 293 mgd (wet weather conditions). Numerous smolts migrated pass the 
diffuser during hours when SRWTP effluent discharge rates averaged greater than 200 mgd. Overall, 
the findings reported by RBI et al. (2013) provided no evidence that predatory fishes are consuming 
ESA-listed fishes at the SRWTP diffuser site. Study findings thus indicate that any predation that 
does occur near the diffuser is occurring at rates no higher than elsewhere in the lower Sacramento 
River, upstream and downstream of the diffuser site under existing conditions. Furthermore, no ESA-
listed fishes were found in any of the 40 stomachs of predatory fishes captured near the SRWTP 
diffuser. Based on these findings, RBI et al. (2013) determined that any predation that may be 
occurring on ESA-listed fishes near the SRWTP diffuser is occurring at rates no higher than elsewhere 
in the lower Sacramento River, upstream and downstream of the diffuser site, under existing 
conditions. Moreover, the results of this study provided no evidence that the abundance of predators 
or the rates of predation at the SRWTP diffuser related to SRWTP effluent temperatures or discharge 
rates under existing conditions. 

As discussed above and shown in Table 4.8-7, average monthly SRWTP effluent temperatures would 
decrease in all months under the project, relative to existing conditions, and maximum SRWTP 
effluent temperatures would be decreased in all months except August, which would be 
0.1°Fcompared to existing conditions. As such, effluent temperatures under the project would not 
affect predator holding near the SRWTP diffuser. 

Based on the findings reported by RBI et al. (2013) and the expected changes in the SRWTP effluent 
temperatures, predator abundance and rates of predation are anticipated to remain the same under 
the project with increased effluent discharge rate, relative to existing conditions. With the generally 
decreased or equal effluent temperatures under the project, the thermal conditions in the plume 
would consist of a similar gradient or slightly decreased range of temperatures over the initial 
several hundred feet from the diffuser as was observed by RBI et al. (2013). Because thermal 
characteristics of the plume would remain cooler on average compared to existing conditions, fish 
behavior associated with the thermal plume also would be expected to remain similar, including the 
relative degree to which predation on ESA-listed fishes migrating past the diffuser occurs. Likewise, 
because a wide range of river effluent flow ratios occurred during the RBI et al. (2013) study, which 
included discharge rates from zero to 330 mgd (i.e., nearly the full operational range of flow for the 
SRWTP based on current permitted facilities and peak wet weather conditions), findings pertaining to 
predation are not expected to change in response to the increased effluent discharge rate. 
Consequently, the incremental increase in ADWF effluent discharge rate and slightly altered 
temperatures would not be anticipated to result in increased predator abundance within the SRWTP 
thermal plume or increased predation on special-status fishes migrating past the SRWTP diffuser, 
and thus would not cause a reduction in species abundance or adversely affect any fish species’ 
long-term population levels.  

Based on the above assessment, this impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 

Impact 4.8-5: Population- or community-level effects to fish, macroinvertebrates, or 
plankton from an incremental increase in downstream water temperatures (fully mixed 
condition).  
The generally decreased effluent temperatures under the project, and increased effluent discharge 
rate to 181 mgd ADWF, would result in minor (i.e., 0.2°F or less) increases in the fully mixed 
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Sacramento River and Delta water temperatures downstream of the SRWTP diffuser and, in many 
cases, fully mixed temperatures would be decreased relative to existing conditions. For all months, 
where effluent initially mixes fully with river flows, the frequency with which any given river 
temperature would be exceeded would be virtually the same relative to that which occurs under 
existing conditions. The thermal effects of the discharge on the fully mixed lower Sacramento 
River/Delta seasonal temperature regimes is not of sufficient magnitude and frequency to block or 
substantially delay the movement of any native resident or migratory fish species or adversely affect 
any aquatic species’ long-term population level in these water bodies. Consequently, the fully mixed 
thermal conditions in the lower Sacramento River and Delta would not result in adverse population- 
or community-level effects on fish, macroinvertebrates, or plankton downstream of the SRWTP 
diffuser. This would be a less-than-significant impact. 

This assessment evaluates the incremental increase in the fully mixed lower Sacramento River 
temperatures that could occur with the project and increased effluent discharge rate of 181 mgd 
ADWF, relative to the existing condition. 

As illustrated in Figures F-1 through F-24 in Appendix D1 and discussed above under the 
assessment of thermal blockage to upstream migrating fishes, the probability with which a given 
temperature would be exceeded with the project and increased effluent discharge rated to 181 mgd 
ADWF would differ negligibly to that which occurs under existing conditions. The simulated median 
temperatures under the project conditions would differ by 0.03°F or less from the existing conditions 
when examined across all water year types (Appendix D1, Figures F-1 through F-12), and simulated 
median temperatures would differ by 0.04°F or less when examined across dry and critical water 
year types (Appendix D1, Figures F-13 through F-24). Similarly, the simulated highest temperatures 
(i.e., 99.91 percent exceedance values) would differ by 0.05°F or from the existing conditions when 
examined across all water year types (Appendix D1, Figures F-1 through F-12), and simulated median 
temperatures would differ by 0.13°F or less when examined across dry and critical water year types 
(Appendix D1, Figures F-13 through F-24).  

The project with increased effluent discharge rate would have negligible effects on the seasonal 
temperature regime of the lower Sacramento River upon SRWTP effluent fully mixing with river flows. 
The minor effect on river temperatures that would occur would typically be a decrease, rather than 
an increase, in river temperatures. Consequently, the fully mixed river temperatures would not have 
any adverse effects on the aquatic life of the lower Sacramento River and Delta. Therefore, the 
project and increased effluent discharge rate would not result in population- or community-level 
effects on fish, macroinvertebrates, or plankton downstream of the SRWTP diffuser.  

Based on the above assessment, this would be a less-than-significant impact. 

Mitigation Measures 
No mitigation is required. 
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4.9 TERRESTRIAL BIOLOGICAL RESOURCES 
This section addresses terrestrial biological resources known or with potential to occur in the project 
area, and describes potential effects of project implementation on those resources. Terrestrial 
biological resources include common vegetation and habitat types, sensitive plant communities, and 
special-status plant and animal species. The analysis includes a description of the existing 
environmental conditions, the methods used for assessment, the potential direct and indirect 
impacts of project implementation, and mitigation measures recommended to address impacts 
determined to be significant or potentially significant. Federal, state, and local regulations that 
pertain to biological resources are summarized.  

Fisheries and other aquatic biological resources are analyzed separately in Section 4.8, “Aquatic 
Biological Resources.” 

4.9.1 Regulatory Background 

FEDERAL 

Federal Endangered Species Act 
Pursuant to the federal Endangered Species Act (ESA) (16 U.S.C. Section 1531 et seq.), the U.S. Fish 
and Wildlife Service (USFWS) and the National Oceanic and Atmospheric Administration’s National 
Marine Fisheries Service (NMFS) regulate the taking of species listed in the ESA as threatened or 
endangered. In general, persons subject to ESA (including private parties) are prohibited from 
“taking” endangered or threatened fish and wildlife species on private property, and from “taking” 
endangered or threatened plants in areas under federal jurisdiction or in violation of state law. Under 
Section 9 of the ESA, the definition of “take” is to “harass, harm, pursue, hunt, shoot, wound, kill, 
trap, capture, or collect, or to attempt to engage in any such conduct.” USFWS has also interpreted 
the definition of “harm” to include significant habitat modification that could result in take.  

Two sections of the ESA address take. Section 10 regulates take if a non-federal agency is the lead 
agency for an action that results in take and no other federal agencies are involved in permitting the 
action. However, if a project would result in take of a federally-listed species and federal 
discretionary action (even if a non-federal agency is the overall lead agency) is involved (i.e., a 
federal agency must issue a permit), the involved federal agency consults with USFWS under Section 
7 of the ESA. Because this project may involve federal permits, interagency cooperation under 
Section 7 of the ESA is required. Section 7 of the ESA outlines procedures for federal interagency 
cooperation to protect and conserve federally listed species and designated critical habitat. Section 
7(a)(2) requires federal agencies to consult with USFWS and NMFS to ensure that they are not 
undertaking, funding, permitting, or authorizing actions likely to jeopardize the continued existence 
of listed species or destroy or adversely modify designated critical habitat. 

Clean Water Act 
Section 404 of the Clean Water Act (CWA) requires project proponents to obtain a permit from the 
U.S. Army Corps of Engineers (USACE) before performing any activity that involves any discharge of 
dredged or fill material into waters of the United States, including wetlands. Waters of the United 
States include navigable waters of the United States, interstate waters, tidally influenced waters, and 
all other waters where the use, degradation, or destruction of the waters could affect interstate or 
foreign commerce, tributaries to any of these waters, and wetlands that meet any of these criteria or 
that are adjacent to any of these waters or their tributaries. Many surface waters and wetlands in 
California meet the criteria for waters of the United States. 
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In accordance with Section 401 of the CWA, projects that apply for a USACE permit for discharge of 
dredged or fill material must obtain water quality certification from the appropriate regional water 
quality control board (RWQCB) indicating that the action would uphold state water quality standards.  

Migratory Bird Treaty Act 
The Migratory Bird Treaty Act (MBTA), first enacted in 1918, provides for protection of international 
migratory birds and authorizes the Secretary of the Interior to regulate the taking of migratory birds. 
The MBTA provides that it shall be unlawful, except as permitted by regulations, to pursue, take, or 
kill any migratory bird, or any part, nest, or egg of any such bird. Under the MBTA, “take” is defined 
as “to pursue, hunt, shoot, wound, kill, trap, capture, or collect, or any attempt to carry out these 
activities.” A take does not include habitat destruction or alteration, as long as there is not a direct 
taking of birds, nests, eggs, or parts thereof. The current list of species protected by the MBTA can 
be found in Title 50 of the Code of Federal Regulations (CFR), Section 10.13 (50 CFR 10.13). The list 
includes nearly all birds native to the United States. 

STATE 

California Endangered Species Act 
Pursuant to the California Endangered Species Act (CESA), a permit from California Department of 
Fish and Wildlife (CDFW) is required for projects that could result in the “take” of a plant or animal 
species that is listed by the state as threatened or endangered. Under CESA, “take” is defined as an 
activity that would directly or indirectly kill an individual of a species, but the CESA definition of take 
does not include “harm” or “harass,” like the ESA definition does. As a result, the threshold for take 
is higher under CESA than under ESA. Authorization for take of state-listed species can be obtained 
through a California Fish and Game Code Section 2081 incidental take permit.  

California Fish and Game Code Sections 3503 and 3503.5 
Section 3503 of the Fish and Game Code states that it is unlawful to take, possess, or needlessly 
destroy the nest or eggs of any bird. Section 3503.5 of the California Fish and Game Code states 
that it is unlawful to take, possess, or destroy any raptors (i.e., species in the orders Falconiformes 
and Strigiformes), including their nests or eggs. Typical violations include destruction of active nests 
as a result of tree removal or disturbance caused by project construction or other activities that 
cause the adults to abandon the nest, resulting in loss of eggs and/or young. 

California Fish and Game Code Section 1602—Streambed Alteration 
All diversions, obstructions, or changes to the natural flow or bed, channel, or bank of any river, 
stream, or lake in California that supports wildlife resources are subject to regulation by CDFW under 
Section 1602 of the California Fish and Game Code. Under Section 1602, it is unlawful for any 
person, governmental agency, or public utility to do the following without first notifying CDFW: 

 substantially divert or obstruct the natural flow of, or substantially change or use any material 
from, the bed, channel, or bank of any river, stream, or lake; or 

 deposit or dispose of debris, waste, or other material containing crumbled, flaked, or ground 
pavement where it may pass into any river, stream, or lake. 

The regulatory definition of a stream is a body of water that flows at least periodically or 
intermittently through a bed or channel that has banks and supports fish or other aquatic life. This 
definition includes watercourses with a surface or subsurface flow that supports or has supported 
riparian vegetation. CDFW’s jurisdiction within altered or artificial waterways is based on the value of 
those waterways to fish and wildlife. A CDFW streambed alteration agreement must be obtained for 
any action that would result in an impact on a river, stream, or lake.  
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Porter-Cologne Water Quality Control Act 
Under the Porter-Cologne Act, waters of the state fall under the jurisdiction of the appropriate 
RWQCB. The RWQCB must prepare and periodically update water quality control plans (basin plans). 
Each basin plan sets forth water quality standards for surface water and groundwater, as well as 
actions to control point and nonpoint sources of pollution to achieve and maintain these standards. 
The RWQCB’s jurisdiction includes federally protected waters as well as areas that meet the 
definition of “waters of the state.” Waters of the state is defined as any surface water or 
groundwater, including saline waters, within the boundaries of the state. The RWQCB has the 
discretion to take jurisdiction over areas not federally protected under Section 401 provided they 
meet the definition of waters of the state. Actions that affect waters of the state, including wetlands, 
must meet the RWQCB’s waste discharge requirements. This issue is addressed comprehensively in 
Section 4.7, “Hydrology and Water Quality,” as well as herein with respect to biological resources. 

LOCAL 
The project site is located in unincorporated Sacramento County; therefore, the County’s policies 
pertaining to terrestrial biological resources are germane. 

Sacramento County General Plan 
The following goals and policies of the Conservation Element of the Sacramento County 2030 
General Plan (Sacramento County 2011) are applicable to the terrestrial biological resources that 
may be affected by the project: 

 Policy CO-58. Ensure no net loss of wetlands, riparian woodlands, and oak woodlands. 

 Policy CO-59. Ensure mitigation occurs for any loss of or modification to the following types of 
acreage and habitat function: 
 vernal pools, 
 wetlands, 
 riparian, 
 native vegetative habitat, and 
 special-status species habitat. 

 Policy CO-60. Mitigation should be directed to lands identified on the Open Space Vision Diagram 
and associated component maps (please refer to the Open Space Element of the 2030 General 
Plan). 

 Policy CO-62. Permanently protect land required as mitigation. 

 Policy CO-66. Mitigation sites shall have a monitoring and management program, including an 
adaptive management component, and an established funding mechanism. The programs shall 
be consistent with Habitat Conservation Plans that have been adopted or are in draft format. 

 Policy CO-70. Community Plans, Specific Plans, Master Plans, and development projects shall: 

 Include the location and extent, proximity, and diversity of existing natural resources and 
special-status species in order to determine potential impacts, necessary mitigation, and 
opportunities for preservation and restoration. 

 Be reviewed for the potential to identify nondevelopment areas and establish preserves, 
mitigation banks and restore natural habitats, including those for special status species, 
considering effects on vernal pools, groundwater, flooding, and proposed fill or removal of 
wetland habitat. 
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 Be reviewed for applicability of protection zones identified in this Element, including the 
Floodplain Protection Zone, Stream Corridor Ordinance, Cosumnes River Protection 
Combining Zone and the Laguna Creek Combining Zone. 

 Policy CO-88. Where removal of riparian habitat is necessary for channel maintenance, it will be 
planned and mitigated so as to minimize unavoidable impacts upon biological resources. 

 Policy CO-107. Maintain and protect natural function of channels in developed, newly developing, 
and rural areas. 

 Policy CO-109. Channel modifications should not prevent minimum water flows necessary to 
protect and enhance fish habitats, native riparian vegetation, water quality, or ground water 
recharge. 

 Policy CO-111. Channel modifications shall retain wetland and riparian vegetation whenever 
possible or otherwise recreate the natural channel consistent with the historical ecological 
integrity of the stream or river. 

 Policy CO-112. Encourage revegetation of native plant species appropriate to natural substrate 
conditions and avoid the introduction of nonindigenous species. 

 Policy CO-115. Provide setbacks along stream corridors and stream channels to protect riparian 
habitat functions. 

 A functional setback of at least 100 feet and measured from the outside edge of the stream 
bank should be maintained on each side of a stream corridor that prohibits development or 
agricultural activity. This buffer is necessary to protect riparian functions by allowing for the 
filtering of sediment, pesticides, phosphorus and nitrogen, organic matter, and other 
contaminants that are known to degrade water quality. This buffer also provides for the 
protection of vegetation along the stream bank, which provides stability, erosion control, and 
flood attenuation. 

 A transitional setback of at least 50 feet in width beyond the functional buffer should be 
retained along all stream corridors. This buffer is necessary to protect hydrogeomorphic 
functions that regulate water temperature, regulate micro-climate, maintain channel 
complexity and retain hydrologic flow regimes. This buffer also provides corridors to facilitate 
the movement of wildlife. 

 An extended setback of at least 50 feet in width beyond the transitional setback should be 
retained along all stream corridors. This setback will allow for recreational uses such as bike, 
pedestrian and/or equestrian trails and will allow for the placement of infrastructure such as 
water and sewer lines. 

 Stormwater discharge ponds or other features used for improving stormwater quality may be 
located within the extended or transitional setback area. However, in order to protect stream 
habitat and floodplain value, the width of the setback shall not be based upon the width of 
the pollutant discharge pond. The ponds shall be landscaped and maintained with vegetation 
native to the surrounding area. Detention ponds or other features implementing pollutant 
discharge requirements, other than approved regional stormwater quality practices that are 
designed and operated to complement the corridor functionally and aesthetically, are 
prohibited. 

 Policy CO-118. Development adjacent to waterways should protect the water conveyance of the 
system, while preserving and enhancing the riparian habitat and its function. 
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 Policy CO-138. Protect and preserve non-oak native trees along riparian areas if used by 
Swainson’s hawk, as well as landmark and native oak trees measuring a minimum of 6 inches in 
diameter or 10 inches aggregate for multi-trunk trees at 4.5 feet above ground. 

 Policy CO-139. Native trees other than oaks, which cannot be protected through development, 
shall be replaced with in-kind species in accordance with established tree planting 
specifications, the combined diameter of which shall equal the combined diameter of the trees 
removed. 

 Policy CO-140. For projects involving native oak woodlands, oak savannah or mixed riparian 
areas, ensure mitigation through either of the following methods: 

 An adopted habitat conservation plan. 

 Ensure no net loss of canopy area through a combination of the following: (1) preserving the 
main, central portions of consolidated and isolated groves constituting the existing canopy 
and (2) provide an area onsite to mitigate any canopy lost. Native oak mitigation area must 
be a contiguous area onsite which is equal to the size of canopy area lost and shall be 
adjacent to existing oak canopy to ensure opportunities for regeneration. 

 Removal of native oaks shall be compensated with native oak species with a minimum of a 
one to one dbh replacement. 

 A provision for a comparable onsite area for the propagation of oak trees may substitute for 
replacement tree planting requirements at the discretion of the County Tree Coordinator 
when removal of a mature oak tree is necessary. 

 Policy CO-141. In 15 years the native oak canopy within onsite mitigation areas shall be 50 
percent canopy coverage for valley oak and 30 percent canopy coverage for blue oak and other 
native oaks. 

 Policy CO-145. Removal of non-native tree canopy for development shall be mitigated by creation 
of new tree canopy equivalent to the acreage of non-native tree canopy removed. New tree 
canopy acreage shall be calculated using the 15-year shade cover values for tree species. 

Sacramento County Swainson’s Hawk Ordinance 
Chapter 16.130 of Title 16 of the Sacramento County Code addresses the reduction in Swainson’s 
hawk foraging habitat within unincorporated Sacramento County. Participating in the County’s 
Swainson’s Hawk Mitigation Program, which is voluntary, is one option for mitigating the loss of 
foraging habitat within unincorporated areas of the County. Under this program, mitigation for impacts 
less than 40 acres can be achieved by paying a mitigation fee or providing replacement habitat (title or 
easement to suitable Swainson’s hawk mitigation lands on a per-acre basis); mitigation for impacts of 
40 acres or greater can be achieved only by providing replacement habitat under this program. Other 
mitigation options usually involve working on an individual basis with CDFW (Sacramento County 
2013). For example, participation in a CDFW-approved conservation bank with available credits for 
Swainson’s hawk foraging habitat could meet mitigation requirements.  

Sacramento County Tree Preservation Ordinance 
The Sacramento County Tree Preservation Ordinance provides protection for trees within the 
designated urban area of the unincorporated area of Sacramento County. The Tree Preservation 
Ordinance applies only to the designated urban area, except for projects that require a discretionary 
land use entitlement, such as a parcel map. The main facilities portion of the project area is within a 
designated urban area (“public and quasi-public”) and subject to the Tree Preservation Ordinance. 
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However, the Bufferlands and the optional effluent conduit area are designated as “natural 
preserve” and not urban (Sacramento County 2011), and thus are exempt from this ordinance. 

The tree preservation ordinance applies to trees meeting the following specifications: 

 native oak trees with a diameter at breast height (DBH) of 6 inches or greater; 

 heritage oak trees, which are defined as California oak trees with a DBH of 19 (or circumference of 
60) inches or greater; and 

 street or public trees, which are defined as any tree that is rooted on public property or with one-
half of its crown diameter (drip line) overlapping public property; and landmark trees, which are 
defined as especially prominent or stately trees. 

No person shall trench, grade or fill within the dripline of any tree or destroy, kill or remove any tree 
as defined, in the designated urban area of the unincorporated area of Sacramento County, on any 
property, public or private, without a tree permit, or unless authorized as a condition of a 
discretionary project approval by the Board of Supervisors, County Planning Commission, Zoning 
Board of Appeals, the Zoning Administrator or the Subdivision Review Committee. 

The Tree Coordinator is responsible for administration of the Tree Preservation Ordinance and all 
tree mitigation measures incorporated as conditions to discretionary projects. The ordinance 
protects all oak trees unless they are specifically designated for removal as part of an approved 
project. When oaks are removed they must be replaced with the same tree species equaling in sum 
the diameter of the tree lost. Any person may pay a fee of $60.00 per inch diameter to remove oaks 
when their replacement is not possible due to site constraints (Sacramento County 2011).  

Bufferlands Master Plan 
The Bufferlands Master Plan is an element of the approved 2020 Sacramento Regional Wastewater 
Treatment Plant (SRWTP) Master Plan. The Plan establishes guidelines and management practices 
to establish a long-term, cost effective management direction for the Bufferlands that would 
maintain the existing buffer zone, provide for future expansion at the SRWTP, and protect and 
enhance the area’s environmental resources. The master plan provides guidelines and policies for 
alternative land uses, for visitor use and access, and for vegetation and wildlife management. The 
master plan is also intended to provide a consistent management framework through the year 2020 
that would remain applicable as land use in the surrounding SRWTP area continues to changes, and 
as uses of the Bufferlands evolve over time. The master plan would be periodically reviewed to 
respond to necessary changes in the Sacramento Regional County Sanitation District (District or 
Regional San) and Sacramento County polices. 

The Bufferlands Master Plan describes management objectives and policies adopted by the District 
to govern land use on the Bufferlands. Guidance for managing the Bufferlands consists of four 
elements: principal management objectives, management policies, management alternatives, and 
management plan implementation. The principal management objectives provide overall direction 
and purpose of the Bufferlands and provide guidance to District staff who would evaluate whether an 
existing or proposed land use is compatible with the overall management direction for the 
Bufferlands. The management polices present criteria for evaluating alternative land use allocations 
and for developing alternative management regimes for the Bufferlands. The management 
alternatives outline a range of possible management regimes for the Bufferlands, and the 
management plan implementation describes the steps necessary to implement recommended 
management regimes. 

The Bufferlands Master Plan presents management polices to guide land use and management on 
the Bufferlands. These policies generally fall into two broad categories: general policies and land 
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use-specific policies. A description of these policies as they relate to terrestrial biological resources is 
provided below. In general, the overall purpose of policies recommended in the Bufferlands Master 
Plan is to protect, maintain, and enhance biological resources within the Bufferlands. 

4.9.2 Existing Environmental Setting 

METHODS FOR DEVELOPING EXISTING BIOLOGICAL CONDITIONS 
To evaluate and describe the presence or absence and quality of common and sensitive terrestrial 
biological resources in the project area, map land cover and habitat types, and identify potential effects 
of project implementation on those resources, project biologists consulted with Bufferlands biologists, 
reviewed several existing biological data sources for the project area and vicinity, and conducted field 
surveys of the project area. The data review included:  

 biological resource records and GIS data provided by Bufferlands biologists;  

 a records search and GIS query of the California Natural Diversity Database (CNDDB); 

 the California Native Plant Society (CNPS) online Inventory of Rare and Endangered Plants; 

 Final Environmental Impact Report Sacramento Regional Wastewater Treatment Plant Master 
Plan (Sacramento County 1996); 

 Delineation of Jurisdictional Waters of the United States, Biosolids Dewatering Facility Project 
Site (Jones & Stokes 1997); 

 Special-Status Species Report for the Proposed Biosolids Dewatering Facility (Jones & Stokes 
1999);  

 Initial Study and Mitigated Negative Declaration for the Dwight Access Road and New 
Warehouse Project (HDR 2013); 

 Wetland Delineation Report for the Sacramento Regional County Sanitation District EchoWater 
Project (Ascent Environmental 2013); and 

 Biological Assessment for the Sacramento Regional County Sanitation District EchoWater 
Project (Ascent Environmental 2014) 

Project biologists conducted reconnaissance-level surveys on November 14 and 20, 2012, and 
August 8 and October 25, 2013; and a wetland delineation on March 20 and April 19, 2013 (Ascent 
Environmental 2013). The wetland delineation focused on the south portion of the project area, 
north of Sims Road and South of Landfill Way. Additionally, an informal wetland assessment of the 
optional effluent conduit area was conducted on August 8, 2013, to describe and quantify the extent 
of potentially jurisdictional wetlands and other water features.  

The following sections describe the biological resources in the project area that are most relevant to 
the significance criteria and impact analysis for the project, which are provided in Section 4.9.3, 
“Environmental Impacts and Recommended Mitigation Measures.”  

OVERVIEW OF PHYSICAL CONDITIONS AND LAND USE  
Most of the project area and site is located along Laguna Creek south and east of its confluence with 
Morrison Creek and approximately one mile east of the Sacramento River in Sacramento County. This 
area historically supported extensive mixed riparian forest, freshwater marsh, and northern hardpan 
vernal pool grassland habitats; however, lands in the project area have been extensively leveled for 
agricultural use resulting in substantial disturbance and alteration of these natural habitats. Much of 
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the project area has been used for cattle grazing and hay production in the past, and has either been 
developed into wastewater facilities or subjected to some level of agricultural disturbance.  

The majority of the project area is underlain by a claypan substratum, but the natural basin and 
swale micro topography that existed on portions of the area historically has been virtually eliminated. 
However, seasonal wetland depressions remain and some biological resources typically associated 
with vernal pool grasslands are still present on the parcel south of the landfill cap west of 
Bufferlands Road and the proposed Dwight Road extension. 

The topography within the project area is mostly flat with the only slopes being those created by 
levees and dirt mounds in the spoils areas. Elevations range from approximately 15 feet to 25 feet 
above mean sea level, with lower elevations for the optional effluent conduit alignment.  

VEGETATION COMMUNITIES AND HABITATS 
Vegetation in the project area and site is characterized predominantly by annual grassland and 
ruderal vegetation in the fallow fields, unlined emergency storage basins, vacant lots, and spoils 
laydown areas, but wetland and riparian plant communities are present within seasonal wetland 
depressions or along ditches and channels. The project area also includes two closed land disposal 
sites that were in the process of being seeded with perennial grasses at the time of the field 
reconnaissance; for purposes of land cover and habitat mapping for the project, these areas are 
classified as “vegetative cap.” Trees are present along fencerows, roadsides, and the old Backer 
Ranch site, as well as some other scattered locations. Trees include blue gum (Eucalyptus globulus), 
valley oak (Quercus lobata), and willow and cottonwood trees. The optional effluent conduit area 
additionally includes riparian woodland and valley oak woodland habitats. Exhibits 4.9-1a and 4.9-1b 
(Maps 1 and 2) show the plant communities and other land cover types, including developed areas, 
in the project area, and each vegetation type mapped is described below. Table 4.9-1 summarizes 
the acreage of each land cover type mapped within the maximum boundary of each main proposed 
facility (i.e., those proposed facilities located in the core project site, in the existing SRWTP facilities 
and operations area; see Exhibit 4.9-1a, Map 1). Table 4.9-2 summarizes the amount of each land 
cover type mapped within the general project area for the optional proposed facilities (i.e., the 
effluent conduit and Area 9 project elements) (see Exhibit 4.9-1b, Map 2).  

Annual Grassland 
Annual grasslands in the project area contain herbaceous vegetation dominated by highly adaptive 
and invasive species. These areas are dominated primarily by invasive nonnative forbs and to a 
lesser extent by nonnative annual grass species, with some native forbs present. Annual grassland 
vegetation in the existing SRWTP facilities and operations portion of the project area is shown in 
Exhibit 4.9-1a, Map 1. The parcel of annual grassland located on the northern part of the project site 
is typically disked once per year and is inundated as needed for the emergency storage basins 
(ESBs). The other parcels have been farmed in the past, but are currently fallow. Each of these 
parcels supports dense cover of nonnative annual grasses interspersed with a number of nonnative 
annual forbs. Characteristic species include ripgut brome (Bromus diandrus), soft chess (Bromus 
hordeaceus), foxtail barley (Hordeum murinum spp. leporinum), wild oats (Avena sp.), Italian 
ryegrass (Festuca perennis), dovefoot geranium (Geranium molle), whitestem filaree (Erodium 
moschatum), wild radish (Raphanus sativus), and field bindweed (Convolvulus arvensis). Dominant 
nonnative forb species include yellow star-thistle (Centaurea solstitialis), common mallow (Malva 
neglecta), cheeseweed (Malva parviflora), white sweetclover (Melilotus albus), field mustard 
(Brassica rapa), field bindweed, perennial pepperweed (Lepidium latifolium), chicory (Cichorium 
intybus), and curly dock (Rumex crispus). 
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Source: Provided by Ascent Environmental and ESA in 2013 

Exhibit 4.9-1a Land Cover and Habitat Types - Map 1 of 2 
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Source: Provided by Ascent Environmental and ESA in 2013 

Exhibit 4.9-1b Land Cover and Habitat Types - Map 2 of 2 
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Table 4.9-1 Land Cover/Habitat Types within the Project Site--Main Facilities Area 

Location 

Land Cover/Habitat Type (acres) 

Total 
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Within Facility Boundaries 
BNR Facility/PEPS - 22.0 - - - - - - - - 14.3 - - - 36.3 
CO Tank Conversion - 5.2 - - - - - - - - - - - - 5.2 
Concrete Batch Plant - 3.0 - - - - - - - - - - - - 3.0 
Contractor Laydown Area - - - - - - - - - - 2.6 - - - 2.6 
Disinfection Facility - 9.5 - - - - - - - - - - - - 9.5 
DLD-1 - 7.2 - - - - - - - - - - - 41.0 48.2 
DLD-5 - 11.5 - - - - - - - - - - - 40.8 52.3 
ESBs 54.9 9.0 - - - - - - - - 7.3 - - - 71.2 
ESBs Pumping Station and Piping - 7.2 - - - - - - - - - - - - 7.2 
Filtration Facility/FIPS 9.2 21.3 - - - - - - 0.04 - - - - - 30.5 
Main Substation Expansion - 0.5 - - - - - - - - - - - - 0.5 
North Contractor/CM Additional 
Parking Area - 0.1 - - - - - - - - 2.6 - - - 2.7 

North Contractor/CM Trailers and 
Contractor Laydown Area - 0.4 - - - - - - - - 21.4 - - - 21.8 

Potential Stockpiling of Excavated 
Material (South) 40.0 - - - - - - - - - - - - - 40.0 

Potential Stockpiling of Excavated 
Material/Contractor Laydown Area - 1.9 - - - - - - - - 16.9 - - - 18.8 

RAS Pumping - 14.0 - - - - - - - - - - - - 14.0 
Relocated Heavy Equipment and 
Fueling - - - - - - - - - - 2.5 - - - 2.5 

Relocated Paint Shed and Material 
Testing Lab - 0.1 - - - - - - - - - - - - 0.1 

New and Improved Roadways 0.3 13.1 - - - - - - - - 6.0 - - - 19.4 
Scraper Route* 1.3 1.0    -     0.1    2.5 
Security Area 6.9 0.2 0.01 - - - - - - - - - - - 7.1 
Sidestream Facility - 5.4 - - - - - - - - - - - - 5.4 
Solids storage basins (SSBs) 45.0 1.7 1.2 - - - - - - - - 0.4 - - 48.3 
Stormwater Pumping Station 
Improvements - 0.2 - - - - - - - - - - - - 0.2 

Total Within Facility Boundaries 157.6 134.4 1.2 - - - - - 0.04 - 73.8 0.4 - 81.8 449.3 
Outside Facility Boundary 27.6 102.4 0.1 0.9 - - - - - - 6.9 0.1 - - 137.9 
Total in Project Site 185.2 236.8 1.3 0.9 - - - - 0.04 - 80.7 0.5 - 81.8 587.2 
*Only acreage for areas not overlapped by permanent proposed facilities 

Source: Compiled by Ascent Environmental in 2013 
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Table 4.9-2 Land Cover/Habitat Types within the General Project Site for Optional Proposed Facilities 

Optional Facility 

Land Cover/Habitat Type (acres) 

Total 
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Area 9 - 2.9 - - - - - - - - - - - - 2.9 
Optional Effluent Conduit 
Alignment 1.2 3.5 0.05 0.17 7.1 10.1 0.6 0.3 - 3.5 0.9 1.0 0.3 - 28.7 

Total 1.2 6.4 0.05 0.17 7.1 10.1 0.6 0.3 - 3.5 0.9 1.0 0.3 - 31.6 
1 Based on estimation of 444 linear feet of ditch with approximate width of 5 feet. 

2 Based on estimation of 300 feet of intermittent channel with width of approximately 25 feet. 

Source: Compiled by Ascent Environmental in 2013 

 

Native Perennial Grassland 
A portion of the optional effluent conduit area (Exhibit 4.9-1b, Map 2),located west of Morrison Creek 
and east of the North Beach Lake Levee, was restored to perennial native grassland as part of a 
restoration project in 2004. This project was completed under a cost-share agreement with USACE 
as part of the South Sacramento County Streams Project. The areas of this site that are above five 
feet elevation above mean sea level were seeded with a mix consisting of blue wildrye (Elymus 
glaucus), slender wheatgrass (Elymus trachycaulus), meadow barley (Hordeum brachyantherum), 
creeping wildrye (Leymus triticoides), purple needlegrass (Nasella pulchra), slender hairgrass 
(Deschampsia elongata), and bentgrass (Agrostis exarata). The areas below five feet elevation above 
mean sea level were seeded with slender hairgrass (Deschampsia elongata), meadow barley, and 
creeping wildrye. Additionally, the lower areas were planted with propagules of creeping wildrye, 
Santa Barbara sedge (Carex barbarae), field sedge (Carex praegracilis), Baltic rush (Juncus balticus), 
and swordleaf rush (Juncus xiphioides). Although non-native weed species have encroached on this 
area, many stands of the restored native vegetation remain and any ground disturbed in this area 
would be required to be revegetated per the original specifications of the restoration project. 

The portion of the optional effluent conduit area west of the Beach Lake Levee and east of I-5 were 
also restored to native perennial grassland in 1994. This section is currently dominated by purple 
needlegrass. Blue wildrye and meadow barley are also present in small amounts. 

Ruderal 
All the ruderal parcels, with the exception of the parcel within the proposed ESBs, are characterized 
by a dense cover of ruderal vegetation. These parcels have been subjected to high levels of 
disturbance (e.g., earth moving) and are surrounded by existing facilities. These parcels include 
spoils areas consisting of tall mounds of dirt. A portion of the area proposed for ESBs also supports 
ruderal vegetation. Ruderal vegetation is strongly dominated by invasive plant species including 
yellow star thistle (Centaurea solstitialis), stinkwort (Dittrichia graveolens), black mustard (Brassica 
nigra), tumbleweed (Salsola tragus), and blessed milk thistle (Silybum marianum). In many cases, 
these invasive species form near monocultures excluding nearly all other plant species. In the 
optional effluent conduit area, ruderal vegetation occurs most frequently in areas disturbed by 
human activities such as along roadways, in former settling ponds, and areas frequently cleared of 
vegetation. 
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Vegetative Cap 
Vegetative cap consists of two dedicated land disposal sites (DLDs) that have been temporarily 
closed. The DLDs were closed through agreements with the Central Valley RWQCB. The areas have 
been planted with a mix of native and nonnative perennial grasses which are intended to transpire 
water held in the soil. The vegetative cap is cut, baled, and removed on an annual basis. 

Seasonal Wetland 
Seasonal wetlands are ephemeral features that pond or remain saturated for extended periods 
during a portion of the year, often throughout the wet season, then dry up in spring or early summer. 
Seasonal wetlands generally support hydrophytic vegetation during the winter and spring. On the 
project site, approximately 0.5 acre of seasonal wetlands occur in slight topographic depressions 
within a field south of Landfill Way and along Bufferlands Road. These seasonal wetlands are 
generally very small and shallow and likely represent degraded remnants of historic vernal pools. 
Vegetation within the seasonal wetlands is characterized primarily by weedy annual grasses and 
forbs such as Italian ryegrass, Mediterranean barley (Hordeum marinum ssp. gussoneanum), 
rabbitsfoot grass (Polypogon monspeliensis), alkali mallow (Malvella leprosa), and hyssop loosestrife 
(Lythrum hyssopifolia). However some hydrophytic plants typically associated with vernal pools, such 
as woolly marbles (Psilocarphus brevissimus) and stalked popcornflower (Plagiobothrys stipitatus 
var. micranthus) have also been observed in these wetlands. One of the seasonal wetlands on the 
project site, the largest and deepest one, generally contains a high proportion of vernal pool endemic 
plants, including Pacific foxtail (Alopecurus saccatus), rayless goldfields (Lasthenia glaberimma), 
and vernal pool buttercup (Ranunculus bonariensis var. trisepalus). 

In the optional effluent conduit area, approximately one acre of seasonal wetlands is associated with 
Morrison Creek and occurs along its banks. This community is dominated by herbaceous species that 
grow in seasonally flooded or intermittently saturated soil conditions. Common species associated 
with the seasonal wetland in this portion of the project area include lady’s thumb, pennyroyal (Mentha 
pulegium), nutsedge (Cyperus eragrostis), spikerush (Eleocharis macrostachya), fiddle dock (Rumex 
pulcher), and Mediterranean barley (Hordeum marinum ssp. gussoneanum). 

Managed Seasonal Wetland 
The District manages a large area of seasonal wetlands within the optional effluent conduit area. The 
hydrology of this area is managed by the District to promote plant species that provide habitat for a 
variety of targeted wildlife species. This area is flooded during the winter and spring. This community 
is dominated by water smartweed (Persicaria amphibian), annual smartweed, (Polygonum 
maculosa), water Grass (Echinochloa crus-galli), cocklebur (Xanthium strumarium), and swamp 
timothy (Crypsis shoenoides). Scattered sandbar willows (Salix exigua) occur throughout the 
managed seasonal wetland. Additionally, openings of open water habitat were constructed in the 
managed seasonal wetlands as part of a wetland restoration project. These openings provide brood 
water habitat and mosquitofish (Gambusia spp.) refugia during the dry season. 

Ephemeral Ditches 
Ephemeral ditches convey flowing water only during, and for a short duration after, precipitation 
events in a typical year. Ephemeral stream beds are located above the water table year-round; 
groundwater is not a source of water for the stream. Runoff from rainfall is the sole source of water 
for stream flow. Five ephemeral ditches totaling 1.26 acres occur in the southern portion of the 
project site, south of Landfill Way and along Bufferlands Road. These ditches were constructed to 
drain water from surrounding areas and until about 10 years ago, conveyed irrigation runoff from 
adjacent agricultural fields used primarily for hay production in the past. Currently, the water source 
for the ditches is rainwater runoff, which is conveyed sporadically and for short periods during the 
wet season. Dense cover of annual grassland vegetation occurs within the channel of the ditches. 
Dominant plant species include Italian ryegrass, Mediterranean barley, soft chess, and hood 
canarygrass (Phalaris paradoxa). 
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In the optional effluent conduit area, ephemeral ditches occur in the form of a series of roadside 
drainage ditches located between Beach Lake Road and the levee. The ditches convey surface flows 
from Beach Lake Road and adjacent areas after precipitation events, and the channel hydrology is not 
influenced by groundwater. The ditches are earthen with annual grass species occurring along the 
banks. These ditches occasionally receive discharge water from the golf course west of I-5, from 
culverts under the freeway, and periodic inundation during summer is not uncommon.  

Intermittent Channel 
Intermittent channels have flowing water during certain times of the year, when groundwater provides 
water for stream flow. During dry periods, intermittent streams may not have flowing water. Runoff 
from rainfall is a supplemental source of water for stream flow. An intermittent channel, known as 
Sims Ditch, runs along the southern boundary of the project area along the north side of Sims Road. 
Sims Ditch is approximately 25 feet wide and comprises approximately 0.92 acre of the project site. 
Small stands of cattail (Typha angustifolia) and scattered narrowleaf willow (Salix exigua), Himalayan 
blackberry (Rubus armeniacus) and California rose (Rosa californica) occur within the channel and 
on the banks of Sims Ditch. Sims Ditch previously maintained saturated soils and surface water 
during the growing season; however, an aquaculture facility east of Sims Ditch and the project site 
that was the primary source of water to this ditch shut down two years ago and Sims Ditch has 
remained dry throughout summer since the aquaculture facility ceased operation. Although Sims 
Ditch occurs within and along the south boundary of the project area, it is not within the disturbance 
footprint of any proposed facility; the nearest proposed facility (potential stockpiling of excavated 
material) is located at least 200 feet north of the ditch.  

In the optional effluent conduit area, a single intermittent channel, Laguna Creek, was identified. 
Laguna Creek generally flows throughout the winter season and into the late spring or early summer. 
The gradient is low and water velocity is generally slow. The substrate consists mainly of sand, silt 
and mud. Laguna Creek supports riparian woodland along its banks. 

Perennial Channel 
Perennial channels have flowing water throughout the year. Perennial stream beds are generally 
located below the water table year-round, and groundwater is a source of water for the channel. A 
perennial channel, Morrison Creek, occurs in the optional effluent conduit area. Morrison Creek 
has flowing water throughout the year and the channel is approximately 40 feet wide, but this is likely 
the result of urban runoff and other water inputs. Morrison Creek would likely be an intermittent 
stream under natural conditions, as it is not fed by snow melt. The gradient is low and water velocity 
is generally slow. The substrate consists mainly of sand, silt, and organic matter. Morrison Creek 
supports seasonal wetland and riparian woodland along its banks. 

Open Water 
Open water habitats are inland depressions or former riverine channels containing standing water. In 
the optional effluent conduit area, open water habitat occurs and consists of settling ponds 
associated with the existing wastewater treatment plant facility as well as openings within the 
managed seasonal wetland. These channels within the managed seasonal wetlands were designed 
to allow flow from the creeks to maintain summer water in the brood ponds.  

Riparian Woodland 
Riparian woodland occurs in the optional effluent conduit area along Morrison and Laguna Creeks. 
This habitat is composed of upland riparian woodland as well as riparian wetlands, although these 
habitat types were not distinguished during the field survey and all riparian areas are mapped as 
riparian woodland. The riparian woodlands associated with Morrison and Laguna Creeks are 
generally composed of a tree and shrub-dominated overstory with shrub understory. Herbaceous 
species are sporadic within the understory. Characteristic tree species observed in this habitat within 
the project area include valley oak, Goodding’s black willow (Salix gooddingii), Fremont cottonwood 
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(Populus fremontii), and box elder (Acer negundo). Within the understory the dominant shrub 
species are sandbar willow, poison oak (Toxicodendron diversilobum) and California blackberry 
(Rubus ursinus). Wild grape (Vitis californica) was also common growing among the trunks and 
canopies of trees within this habitat.  

Valley Oak Woodland 
In the optional effluent conduit area, valley oak woodland occurs as a small patch adjacent to 
Interstate 5 (I-5). The canopy of this woodland is dominated by valley oak (Quercus lobata) with 
understory of annual grassland species. The valley oak woodland is associated with riparian 
woodland to the east, but is separated from this related community by a levee, which likely 
eliminates the wetland hydrology necessary to support more hydrophytic species. Trees span a 
variety of age classes and sizes and are scattered in their distribution. Valley oak trees also occur 
within higher elevation areas of riparian woodlands.  

SPECIAL-STATUS SPECIES 
Special-status species are defined as species that are legally protected or that are otherwise 
considered sensitive by federal, state, or local resource agencies. Special-status species are species, 
subspecies, or varieties that fall into one or more of the following categories, regardless of their legal 
or protection status: 

 officially listed by California or the federal government as endangered, threatened, or rare; 

 a candidate for state or federal listing as endangered, threatened, or rare; 

 taxa (i.e., taxonomic category or group) that meet the criteria for listing, even if not currently 
included on any list, as described in California Code of Regulations (CCR) Section 15380 of the 
State CEQA Guidelines; 

 species identified by CDFW as Species of Special Concern;  

 species listed as Fully Protected under the California Fish and Game Code; 

 species afforded protection under local planning documents; and 

 taxa considered by the CDFW to be “rare, threatened, or endangered in California” and assigned 
a California Rare Plant Rank (CRPR).The CDFW system includes five rarity and endangerment 
ranks for categorizing plant species of concern, which are summarized as follows:  

 CRPR 1A - Plants presumed to be extinct in California; 

 CRPR 1B - Plants that are rare, threatened, or endangered in California and elsewhere; 

 CRPR 2 - Plants that are rare, threatened, or endangered in California but more common 
elsewhere; 

 CRPR 3 - Plants about which more information is needed (a review list); and 

 CRPR 4 - Plants of limited distribution (a watch list). 

All plants with a CRPR are considered “special plants” by CDFW. The term “special plants” is a broad 
term used by CDFW to refer to all of the plant taxa inventoried in CDFW’s CNDDB, regardless of their 
legal or protection status. Plants ranked as CRPR 1A, 1B, and 2 may qualify as endangered, rare, or 
threatened species within the definition of State CEQA Guidelines CCR Section 15380. CDFW 
recommends, and local governments may require, that CRPR 1A, 1B, and 2 species be addressed in 
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CEQA projects. In general, CRPR 3 and 4 species do not meet the definition of endangered, rare, or 
threatened pursuant to CEQA Section 15380; however, these species may be evaluated by the lead 
agency on a case by case basis to determine significance criteria under CEQA.  

The term “California species of special concern” is applied by CDFW to animals not listed under the 
federal ESA or CESA, but that are considered to be declining at a rate that could result in listing, or 
historically occurred in low numbers and known threats to their persistence currently exist. CDFW’s 
fully protected status was California’s first attempt to identify and protect animals that were rare or 
facing extinction. Most species listed as fully protected were eventually listed as threatened or 
endangered under CESA; however, some species remain listed as fully protected but do not have 
simultaneous listing under CESA. Fully protected species may not be taken or possessed at any time 
and no take permits can be issued for these species except for scientific research purposes or for 
relocation to protect livestock. 

A list of special-status species that are known or could potentially occur in the project area or 
immediate vicinity was developed through a review of previously prepared environmental 
documents, data collected by District Bufferlands biologists, and the CNDDB (2012) and CNPS 
Inventory (CNPS 2012) records of previously documented occurrences of special-status species in 
the Bruceville, Carmichael, Clarksburg, Courtland, Elk Grove, Florin, Galt, Sacramento East, and 
Sacramento West U.S. Geological Survey 7.5-minute quadrangles (quads).  

Special-status Plants 
Table 4.9-3 provides a list of the special-status plant species that have been documented in the 
CNDDB and CNPS Inventory 9-quad search area or documented at the wastewater treatment facility 
and Bufferlands by Bufferlands biologists, and describes their regulatory status, habitat, and 
potential for occurrence in the project area and on the site. 

Much of the project site is characterized by existing treatment facilities, including storage basins and 
designated land disposal sites that do not provide suitable habitat conditions for special-status 
plants; however, fallow fields supporting annual grassland, seasonal wetland, or ditches with 
emergent marsh vegetation could potentially support special-status plants associated with these 
habitat types, as discussed in Table 4.9-3. 

Table 4.9-3 Special-Status Plant Species Known to Occur in the Project Region and their Potential for 
Occurrence in the Project Area 

Species 
Status 1 Habitat and Blooming 

Period Potential for Occurrence  
USFWS CDFW CRPR 

Watershield 
Brasenia schreberi 

_ _ 2.1 Freshwater marshes and 
swamps; 0 to 7,000 feet 
elevation. Blooms June-
September.  

Could occur. Sims Ditch may provide 
marginally suitable habitat. The only 
documented occurrence in Sacramento 
County is a 1976 record from the Stone 
Lakes National Wildlife Refuge west of I-5. 

Bristly sedge 
Carex comosa 

_ _ 2.1 Lake margin marshes; 15 to 
3,300 feet elevation. Blooms 
May-September. 

Not expected to occur. Suitable lake margin 
marsh habitat is not present in the project 
area. There are two known occurrences 
within five miles; both are located west of I-
5 in large slough marshes. 
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Table 4.9-3 Special-Status Plant Species Known to Occur in the Project Region and their Potential for 
Occurrence in the Project Area 

Species 
Status 1 Habitat and Blooming 

Period Potential for Occurrence  
USFWS CDFW CRPR 

Succulent owl’s-clover 
Castilleja campestris var. 
succulenta 

T E 1B.2 Vernal pools (often acidic), 
including small and large 
pools with both short and 
long inundation periods; 
below 2,465 feet elevation. 
Blooms April-May. 

Not expected to occur. Seasonal wetlands 
in the project area are highly degraded. 
Recorded in mid-1990s by Bufferlands 
biologists outside the project area in Sims 
field, east of the Union Pacific Railroad 
(UPRR) berm. No other records are known 
from Sacramento County. Nearest CNDDB 
record for this species is located 19 miles 
southeast of the project area, in San 
Joaquin County.  

Parry’s rough tarplant 
Centromadia parryi ssp. 
rudis 

_ _ 4.2 Alkaline, vernally mesic 
grassland, seeps, vernal 
pools; 0 to 350 feet 
elevation. Blooms May-
October. 

Could occur. Seasonal wetlands may 
provide marginally suitable habitat. Only 
record from Sacramento County is an 
unconfirmed 1990 record from North Stone 
Lakes. There are no known occurrences 
within five miles of the project area. 

Bolander’s water 
hemlock 
Cicuta maculata var. 
bolanderi 

_ _ 2.1 Freshwater and brackish 
marshes, mostly along banks 
of tidal creeks; 0 to 650 feet 
elevation. Blooms July-
September. 

Not expected to occur. Tidally influenced 
marsh habitat is not present and the 
species is known only from coastal and 
Delta waterways west of I-5. There are no 
known occurrences within five miles of the 
project area. 

Peruvian dodder 
Cuscuta obtusiflora var. 
glandulosa 

_ _ 2.2 Parasite on herbaceous 
plants of freshwater marshes 
and swamps; 50 to 1,000 
feet elevation. Blooms July-
October. 

Could occur. Sims Ditch may provide 
marginally suitable habitat. There is one 
reported occurrence from Sacramento 
County, an unconfirmed 1995 record from 
approximately three miles southeast of the 
project area in a residential lake. Nearest 
confirmed occurrence is from Merced 
County.  

Dwarf downingia 
Downingia pusilla 

– – 2.2 Vernal pools or other 
seasonal wetlands in annual 
grasslands; below 1,500 feet 
elevation. Blooms March–
May. 

Could occur. Seasonal wetlands in the 
project area provide marginally suitable 
habitat for this species. The nearest known 
occurrence is approximately five miles east 
of the project area. 

Bogg’s Lake hedge 
hyssop 
Gratiola heterosepala 

– E 1B.2 Lake margin marshes and 
swamps, vernal pools, and 
other seasonal wetlands, 
primarily in clay soils; 30 to 
8,000 feet elevation.  
Blooms April–August. 

Not expected to occur. Seasonal wetlands 
in the project area are highly degraded and 
not characteristic of habitats where this 
species has been previously documented. 
There are no documented occurrences 
within five miles of the project area. 

Hogwallow starfish 
Hesperevax caulescens 

_ _ 4.2 Shallow vernal pools, mesic 
clay soils; 0 to 1,500 feet 
elevation. Blooms March-
June. 

Could occur. Seasonal wetlands in the 
project area provide potentially suitable 
habitat and this species has been observed 
on the Bufferlands.  
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Table 4.9-3 Special-Status Plant Species Known to Occur in the Project Region and their Potential for 
Occurrence in the Project Area 

Species 
Status 1 Habitat and Blooming 

Period Potential for Occurrence  
USFWS CDFW CRPR 

Woolly rose-mallow 
Hibiscus lasiocarpus var. 
occidentalis 

_ _ 1B.2 Margins of freshwater 
marshes, wet riverbanks, 
and on low, peat islands in 
sloughs of the Delta; 0 to 
400 feet elevation. Blooms 
June – September. 

Could occur. Sims Ditch may provide 
marginally suitable habitat. There are four 
documented occurrences within five miles 
of the project area on the west side of I-5. 

Ahart’s dwarf rush 
Juncus leiospermus var. 
ahartii 

_ _ 1B.2 Vernal pools and swales in 
areas of low cover of 
competing vegetation; most 
often on gopher turnings 
along margins of pools or 
swales (Witham 2006:38); 0 
to 1,000 feet elevation. 
Blooms March-May. 

Not expected to occur. Seasonal wetland 
habitat in the project area is highly 
degraded and overgrown and does not 
exhibit characteristics typical of habitats 
where this species is known to occur. There 
are no records of this species within five 
miles of the project area. 

Ferris’ goldfields 
Lasthenia ferrisiae 

_ _ 4.2 Wet alkaline flats, alkaline 
vernal pools; below 2,100 
feet elevation. Blooms 
February-May. 

Could occur. Seasonal wetlands may 
provide marginally suitable habitat. There 
are no known occurrences within five miles 
of the project area.  

Delta tule pea 
Lathyrus jepsonii var. 
jepsonii 

_ _ 1B Freshwater and brackish 
marshes, usually along the 
edges. Found in the San 
Joaquin delta region at 0 
to15 feet elevation. Blooms 
May – September. 

Not expected to occur. Species is known 
only from lower elevations in Delta 
waterways. Nearest known occurrences are 
in the Delta Meadows River Park near 
Walnut Grove. 

Greene’s legenere 
Legenere limosa 

– – 1B.1 Relatively deep and wet 
vernal pools (Witham 
2006:39); below 3,000 feet 
elevation. 
Blooms April–June. 

Not expected to occur. Although this 
species is known to occur in the 
Bufferlands adjacent to the project area, 
there are no deep vernal pools or other 
seasonal wetlands in the project area that 
provide suitable habitat conditions for this 
species. 

Heckard’s pepper-grass 
Lepidium latipes var. 
heckardii 

_ _ 1B.2 Alkaline soils of vernal pool 
margins, alkaline flats, salt 
marsh edges; below 700 feet 
elevation. Blooms March-
May. 

Could occur. Seasonal wetlands may 
provide marginally suitable habitat. 
Recorded by Bufferlands biologists in Sims 
field, east of the Union Pacific Railroad 
(UPRR) berm, and there is a known 
occurrence approximately four miles 
southwest of the project area on the west 
side of I-5. 

Mason’s lilaeopsis 
Lilaeopsis masonii 

_ R 1B.1 Flooded tidal zones on mud-
banks and flats along 
erosional creek-banks, 
sloughs, and rivers with 
freshwater marsh, brackish 
marsh, or riparian scrub 
influenced by saline water; 0 
to 35 feet elevation. Blooms 
April-November. 

Not expected to occur. No suitable habitat 
is present for this species, which is known 
only from tidally influenced waterways. 
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Table 4.9-3 Special-Status Plant Species Known to Occur in the Project Region and their Potential for 
Occurrence in the Project Area 

Species 
Status 1 Habitat and Blooming 

Period Potential for Occurrence  
USFWS CDFW CRPR 

Slender Orcutt grass 
Orcuttia tenuis 

T E 1B.1 Vernal pools; 100 to 5,800 
feet elevation. 
Blooms May–October. 

Not expected to occur. Seasonal wetlands 
in the project area are highly degraded and 
not characteristic of vernal pool habitats 
where this species has been previously 
documented. Also, known occurrences are 
at higher elevations. Nearest known 
occurrences are east of Excelsior Road. 

Sacramento Orcutt grass 
Orcuttia viscida 

E E 1B.1 Vernal pools; 95 to 325 feet 
elevation.  
Blooms April–July. 

Not expected to occur. Seasonal wetlands 
in the project area are highly degraded and 
not characteristic of vernal pool habitats 
where this species has been previously 
documented. Also, known occurrences are 
at higher elevations. Nearest known 
occurrences are east of Excelsior Road and 
north of Florin Road. 

Bearded popcorn-flower 
Plagiobothrys hystriculus 

_ _ 1B.1 Vernal pool margins and 
vernal swales; 0 to 1,000 
feet elevation. Blooms April-
May.  

Not expected to occur. This species is not 
known to occur in Sacramento County and 
seasonal wetlands in the project area are 
highly degraded. The nearest documented 
occurrence is in the Tule Ranch Unit of the 
Yolo Bypass Wildlife Area (mapped as best 
estimate, not confirmed). 

Sanford’s arrowhead 
Sagittaria sanfordii 

– – 1B.2 Shallow freshwater marshes 
and swamps; below 2,200 
feet elevation.  
Blooms May–October. 

Known to occur. This species has been 
observed by Bufferlands biologists in Sims 
Ditch east of the Backer Ranch site. There 
are other known occurrences of this 
species within five miles of the project 
area. 

Marsh skullcap 
Scutellaria galericulata 

_ _ 2.2 Freshwater marshes and 
swamps, meadows and 
seeps; 0 to 7,000 feet 
elevation. Blooms June-
September. 

Not expected to occur. Although this 
species could occur in sloughs and lakes in 
the Bufferlands, ditch habitat within the 
project area is not characteristic of habitats 
where this species is typically found. The 
only records of this species in Sacramento 
County are from the Snodgrass Slough area 
northeast of Walnut Grove. There are no 
documented occurrences within five miles. 

Side-flowering skullcap 
Scutellaria lateriflora 

_ _ 2.2 Freshwater marshes and 
swamps, meadows and 
seeps, often on top of 
partially submerged logs; 0 
to 7,000 feet elevation. 
Blooms June-September. 

Not expected to occur. Although this 
species could occur in sloughs and lakes in 
the Bufferlands, marsh habitat within the 
project area is not characteristic of habitats 
where this species is typically found. 
Nearest known occurrences are from the 
Stone Lakes NWR near Courtland. There 
are no known occurrences east of I-5 or 
within five miles of the project area. 
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Table 4.9-3 Special-Status Plant Species Known to Occur in the Project Region and their Potential for 
Occurrence in the Project Area 

Species 
Status 1 Habitat and Blooming 

Period Potential for Occurrence  
USFWS CDFW CRPR 

Suisun Marsh aster 
Symphyotrichum lentum 

_ _ 1B.2 Brackish and freshwater 
marshes along the banks of 
sloughs and other 
waterways; 0-10 feet 
elevation. Blooms 
May–November. 

Not expected to occur. Marsh habitat within 
the project area is not characteristic of 
habitat where this species has been found 
and the species is generally known from 
lower elevations in Delta waterways. 
Nearest known occurrence is from the Yolo 
Wildlife Area. 

Saline clover 
Trifolium hydrophilum 

_ _ 1B.2 Salt marshes and in alkaline 
soils in moist valley and 
foothill grasslands and vernal 
pools; 0 to 1,000 feet 
elevation. Blooms April-June. 

Could occur. Seasonal wetlands may 
provide marginally suitable habitat. There 
are several documented occurrences within 
five miles of the project area east of I-5. 

Notes: USFWS = U.S. Fish and Wildlife Service; CDFW = California Department of Fish and Wildlife; CRPR = California Rare Plant Rank; CNDDB = California Natural 
Diversity Database; ESA = Federal Endangered Species Act; CESA = California Endangered Species Act 

1 Legal Status Definitions 

U.S. Fish and Wildlife Service: 

E Endangered (legally protected) 

T Threatened (legally protected) 

California Department of Fish and Game: 

E Endangered (legally protected) 

California Rare Plant Ranks: 

1B Plant species considered rare or endangered in California and elsewhere (protected under CEQA, but 
not legally protected under ESA or CESA) 

2 Plant species considered rare or endangered in California but more common elsewhere (protected 
under CEQA, but not legally protected under ESA or CESA) 

CRPR Extensions: 

.1 Seriously endangered in California (>80% of occurrences are threatened and/or high degree and 
immediacy of threat) 

.2  Fairly endangered in California (20 to 80% of occurrences are threatened) 

Sources: CNDDB 2012; CNPS 2012; Bufferlands 2012; data compiled by Ascent Environmental in 2012 

 

Special-status Wildlife 
Table 4.9-4 provides a list of the special-status wildlife species that have been documented in the 
project area and Bufferlands or in the CNDDB 9-quad search area, and describes their regulatory 
status, habitat, and potential for occurrence in the project area.  

Based on the results of the CNDDB search, environmental documents prepared for past SRWTP 
projects, information from Bufferlands biologists, and the reconnaissance-level surveys conducted by 
Ascent on November 14 and 20, 2012, and August 8, 2013, it was determined that eight special-
status wildlife species are known or presumed to occur in the project area, and an additional fifteen 
species could occur. For species not known to occur in the project area, their potential for 
occurrence was based on the types, extent, and quality of habitats in the project area; the proximity 
or connectivity of the project area to known occurrences of the species; and the regional distribution 
and abundance of the species.  

Four of the eight special-status wildlife species known or presumed to occur in the project area are 
vertebrates known to breed there (Swainson’s hawk [Buteo swainsoni], northern harrier [Circus 
cyaneus], white-tailed kite [Elanus leucurus], and loggerhead shrike [Lanius ludovidianus]).  
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Table 4.9-4 Special-Status Wildlife Known to Occur in the Project Region and their Potential to Occur on the 
Project Site 

Species Listing Status1 Habitat Potential for Occurrence2 
Federal State 

Invertebrates 
Valley elderberry 
longhorn beetle 
Desmocerus californicus 
dimorphus 

T – Elderberry shrubs below 3,000 
feet in elevation, typically in 
riparian habitats. Found in stems 
measuring 1 inch or greater at 
ground level. 

Presumed to occur based on presence of 
holes on elderberry shrubs that are 
consistent with characteristics of VELB larval 
exit holes. Eight elderberry shrubs are 
present within project facility disturbance 
footprints on the main facilities portion of the 
project site. Of these, all but 2 (ES7 and ES8) 
had stems >1” diameter, and 5 (ES1, ES3, 
ES4, ES5, ES6) had exit holes present during 
surveys conducted in August and October, 
2013. ES2 is infected with a pathogen and is 
dying. ES2 does not provide suitable habitat 
for the beetle. Two additional shrubs (ES 9 
and ES10) are located within the project site 
and over 300 feet from project site 
disturbance. Additionally, four elderberry 
shrubs occur along the optional effluent 
conduit alignment (ES11, ES12, ES14, and 
ES15).  

Vernal pool fairy shrimp 
Branchinecta lynchi 

T – Vernal pools and other seasonal 
wetlands in valley and foothill 
grasslands. Tends to occur in 
smaller wetland features (less 
than 0.05 acre in size) (USFWS 
1994). 

Known to occur. Vernal pool fairy shrimp 
cysts were found in man-made drainage 
ditches north of Sims Road during protocol 
surveys in 1997 (Jones & Stokes 1999). 
Although seasonal wetland habitat in the 
project area is low quality, it has been shown 
as suitable for vernal pool fairy shrimp. This 
species has also been found in ditches and 
depressions at the toe of the Union Pacific 
Railroad (UPRR) berm adjacent to the project 
site.  

Vernal pool tadpole 
shrimp 
Lepidurus packardi 

E – Vernal pools and other seasonal 
wetlands in valley and foothill 
grasslands that pond for sufficient 
duration to allow the species to 
complete its life cycle. Typically 
found in ponds ranging from 0.1 to 
80 acres in size (USFWS 1994) 

Not expected to occur. Seasonal wetlands 
and ditches are dominated by Italian 
ryegrass, Mediterranean barley, and other 
nonnative grasses. The grass cover and lack 
of grazing may lead to increased 
evapotranspiration rates, resulting in a 
decreased hydroperiod for the wetlands 
(USFWS 2007). This species requires nearly 
two months to reach maturity (USFWS 2007). 
Because vernal pool tadpole shrimp mature 
more slowly and are longer lived, they require 
longer inundation of pools than fairy shrimp. 
It is unlikely that wetlands on site provide 
suitable wetland habitat to support the 
species through its life cycle. However, this 
species has been found near the project area 
in ditches and depressions at the toe of the 
Union Pacific Railroad (UPRR) berm. 
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Amphibians and Reptiles 
Western pond turtle 
Emys marmorata 

– SC Forage in ponds, marshes, slow-
moving streams, sloughs, and 
irrigation/drainage ditches; nest in 
nearby uplands with low, sparse 
vegetation. 

Could occur in the optional effluent conduit 
project area, but not in the main facilities 
area. Pond turtles occur on the Bufferlands 
outside the project area, but no suitable 
aquatic and adjacent upland habitat present 
in the main facilities area.  

Western spadefoot 
Spea hammondii 

– SC Vernal pools and other seasonal 
ponds with a minimum 3-week 
inundation period in valley and 
foothill grasslands. 

Not expected to occur. No occurrence 
records for the project area or the 
Bufferlands, and no suitable habitat is 
present on the project site.  

Giant garter snake 
Thamnophis gigas 

T T Slow-moving streams, sloughs, 
ponds, marshes, inundated 
floodplains, rice fields, and 
irrigation/drainage ditches on the 
Central Valley floor with mud 
bottoms, earthen banks, emergent 
vegetation, abundant small 
aquatic prey and absence or low 
numbers of large predatory fish. 
Also require upland refugia not 
subject to flooding during the 
snake’s inactive season. 

Could occur. Wetlands and adjacent upland 
in the optional effluent conduit area provide 
potential habitat. In other portions of the 
project site, suitable habitat is not present 
due to lack of water during the snake’s active 
season. Sims Ditch was previously identified 
as potential habitat; however, the 
aquaculture facility that was the primary 
source of water to this ditch shut down two 
years ago and Sims Ditch has remained dry 
throughout summer since the aquaculture 
facility ceased operation. Suitable habitat 
occurs near the north boundary but outside 
of the project site, along Laguna Creek. A 
record of giant garter snake in that area is 
reported in the CNDDB; however, the record 
has not been verified.  

California tiger 
salamander 
Ambystoma californiense 

T T Vernal pools and seasonal 
wetlands with a minimum 10-week 
inundation period and surrounding 
uplands, primarily grasslands, with 
burrows and other belowground 
refugia (e.g., rock or soil crevices). 

Not expected to occur. No suitable habitat 
present on the project site; species has not 
been documented there or on the 
Bufferlands.  

Birds 
Tricolored blackbird 
Agelaius tricolor 
(nesting colony) 

– SC Forages in agricultural lands and 
grasslands; nests in marshes, 
riparian scrub, and other areas that 
support cattails or dense thickets of 
shrubs or herbs. Requires open 
water and protected nesting 
substrate, such as flooded, spiny, 
or thorny vegetation (Schuford and 
Gardali 2008: 439). 

Could occur (individuals), but nesting 
colonies are not expected to occur because 
habitat is lacking suitable structure. Species 
is regularly detected on the Bufferlands in 
spring and summer, but no nesting behavior 
has been observed. Breeds in eastern 
Sacramento County and possibly the delta.  

Western snowy plover 
Charadrius alexandrines 
nivosus (Nesting) 

T SC CA Interior populations breed on 
barren or sparsely vegetated flats 
along shores of saline/alkaline 
lakes, ponds, river channels, 
agricultural wastewater ponds, 
and evaporation ponds. 

Could occur (individuals), but not expected to 
nest. Rare migrant in area during spring and 
fall, and observed at solids storage basins 
(SSBs) and on the Bufferlands at Nicolaus 
Pond and Upper Beach Lake. No project 
effects are expected.  
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Project Site 

Species Listing Status1 Habitat Potential for Occurrence2 
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California least tern 
Sternula antillarum 
browni 

E E 
FP 

Typically found along seacoasts, 
beaches, bays, estuaries, lagoons, 
lakes and rivers, breeding on 
sandy or gravelly beaches and 
backs of rivers or lakes, rarely on 
flat rooftops of building. 

Not expected to occur. A pair has nested 
near the project site in the same location, 
approximately 0.2 mile north of DLD-5, in five 
of the last six years. The nest site is on a 
gravel road within an SSB area. Not expected 
to attempt nesting in the project area. The 
combination of the gravel roads for nest sites 
and the surrounding SSB walls that limit 
predator access appear to make the existing 
nest site attractive. These conditions are not 
present on the project site, and nesting 
attempts in the project area have not been 
observed. Bufferlands biologists monitor and 
implement nest protection measures once 
the pair initiates nesting, including road 
closures around the nesting area to prevent 
vehicle-related mortality, and silt fencing 
around the nesting area to prevent chicks 
from walking into active roads. (Conard, pers. 
comm., 2013). 

Golden eagle 
Aquila chrysaetos 

– FP Mountains, foothills, deserts, and 
other open habitats throughout 
California. Nest on cliffs and 
escarpments or in tall trees. 

Could occur (individuals). Rare visitor to the 
Bufferlands from fall to late winter.  

Burrowing owl 
Athene cunicularia  
(burrow sites) 

– SC Nests and forages in grasslands, 
agricultural lands, open 
shrublands, and open woodlands 
with existing ground squirrel 
burrows or friable soils. Suitable 
burrow sites consist of short, 
herbaceous vegetation with only 
sparse cover of shrubs or taller 
herbs (Schuford and Gardali 2008: 
221) 

Could occur. Regular winter resident, and 
one or two nesting pairs each year, on 
Bufferlands. Occupied burrows nearest to the 
project site are located in annual grassland 
approximately 0.2 mile east of the project 
site boundary, on the east (opposite) side of 
Laguna Station Road and the UPRR berm. 
Bufferlands biologists have monitored and 
managed for the burrowing owl population 
for more than 20 years. Nesting has not 
been documented and is not expected in the 
project area, although individuals could 
forage in annual grassland and ruderal 
habitats there.  

Swainson’s hawk 
Buteo swainsoni 
(nesting) 

– T Forages in grasslands and 
agricultural lands; nests in riparian 
and isolated trees. 

Known to occur. Five to six active nests are 
typically present each year on the 
Bufferlands and in the SRWTP facilities area. 
The project site includes one Swainson’s 
hawk nest site and suitable foraging habitat. 
Swainson’s hawks also nest adjacent to the 
project site. The nest site within the project 
site is located in a large cottonwood tree, in a 
proposed contractor laydown area. 
Swainson’s hawk nested at this site during 
the 2013 breeding season. However, this 
nest site is not occupied by Swainson’s hawk 
every year; in some years (including 2012), 
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Table 4.9-4 Special-Status Wildlife Known to Occur in the Project Region and their Potential to Occur on the 
Project Site 

Species Listing Status1 Habitat Potential for Occurrence2 
Federal State 

red-tailed hawk has nested there. Up to 185 
acres of annual grassland within the existing 
SRWTP portion of project area is considered 
moderate- to high-quality foraging habitat for 
Swainson’s hawk. In the optional effluent 
conduit area, Swainson’s hawk could nest in 
riparian woodland. Annual grassland along 
the optional effluent conduit area also 
provides foraging habitat. 

Northern harrier  
Circus cyaneus 

– SC Uses a variety of open grassland, 
wetland, and agricultural habitats. 
Breeding habitats include marshy 
meadows, wet and lightly grazed 
pastures, and freshwater and 
brackish marshes; and dry upland 
habitats, such as grassland, 
cropland, drained marshland, and 
shrub-steppe in cold deserts. 
Wintering habitat includes 
grassland, pastures, cropland, 
coastal sand dunes, brackish and 
freshwater marshes, and estuaries. 

Known to occur. Year-round resident and 
nests in suitable habitat in the northern 
portion of the project site. 

Yellow warbler 
Dendroica petechia 
brewsteri 
(nesting) 

_ SC Nests and forages in riparian 
communities, preferably with 
willow, cottonwood, aspen, 
sycamore, or alder. 

Could occur (individuals). Some potential 
nesting habitat is located in the optional 
effluent conduit area, but species is not 
expected to nest. Species is a common 
spring and fall migrant on the Bufferlands, 
with rare detections into June. Has nested at 
Cosumnes River Preserve at least twice, but 
no nests detected on the Bufferlands 
(Conard, pers. comm., 2012). 

White-tailed kite 
Elanus leucurus 
(nesting) 

– FP Forages in grasslands and 
agricultural fields; nests in riparian 
zones, oak woodlands, and 
isolated trees. 

Known to occur. Year-round resident and 
nests on the Bufferlands (one or two nests 
each year) (Conard, pers. comm., 2012); 
nesting has also been documented in the 
project area. Kites were observed foraging on 
the project site in grasslands at the proposed 
ESB area, and in other locations during 
project surveys.  

American peregrine 
falcon 
Falco peregrinus 

D D, FP Forages near wetlands, lakes, 
rivers, or other water, especially 
where there are large 
concentrations of birds; nests on 
cliffs, banks, dunes, mounds or 
human-made structures. 

Could occur. Site could be used for foraging, 
but no suitable nesting habitat is present and 
not expected to nest on site. 

Lesser sandhill crane 
Grus canadensis 
canadensis 
(wintering) 

_ SC Annual and perennial grassland 
habitats, moist croplands with rice 
or corn stubble, and open, 
emergent wetlands.  

Known to occur. Winters in the area and is a 
regular winter visitor to the Bufferlands. Does 
not breed in California.  
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Greater sandhill crane 
Grus canadensis tabida 
(nesting and wintering) 

_ T 
FP 

Annual and perennial grassland 
habitats, moist croplands with rice 
or corn stubble, and open, 
emergent wetlands. Typically nests 
in mounds of wetland plants or 
hummocks in remote portions of 
extensive wetlands. Sometimes 
nests in grass-lined depressions 
on dry sites.  

Known to occur. Regular, often daily, visitor 
from September through March. Known to 
breed only in Siskiyou, Modoc and Lassen 
counties and in Sierra Valley, Plumas and 
Sierra counties. Does not breed in the project 
area.  

Bald eagle 
Haliaeetus leucocephalus 

D E 
FP 

Use ocean shorelines, lake 
margins, and river courses for both 
nesting and wintering. Most nests 
are within 1 mile of water, in large 
trees with open branches. Roost 
communally in winter. 

Could occur (winter). Bald eagles sporadically 
occur on the Bufferlands during winter.  

Yellow-breasted chat 
Icteria virens 

_ SC Dense riparian thickets of willow 
and other shrub vegetation along 
watercourses. 

Could occur (individuals). Species is a rare 
spring and summer visitor to the Bufferlands. 
Some potential nesting habitat is located on 
the Bufferlands, but nesting has not been 
documented.  

Least Bittern 
Ixobrychus exilis 
(breeding) 

-- SC Freshwater and brackish marshes 
with tall, dense emergent 
vegetation and lumps of woody 
plants over deep water. 

Could occur (and may have nested 
previously) in Bufferlands area in wetlands 
associated with Morrison and Laguna 
Creeks. Not expected to occur in Main 
Facilities area. 

Loggerhead shrike 
Lanius ludovidianus 

– SC Forages in grasslands and 
agricultural fields, and nests in 
scattered shrubs and trees. 

Known to occur. Nesting was last 
documented in 2012 along Bufferlands Road 
in the south portion of the project site. 
Suitable foraging and nesting habitat occurs 
throughout the project area.  

Song sparrow (Modesto 
population) 
Melospiza melodia 

– SC Emergent freshwater marsh 
dominated by tules, and cattails; 
willow riparian scrub; valley oak 
riparian woodland with dense 
understory; and along vegetated 
irrigation canals and levees.  

Could occur. Song sparrow is a regular 
breeder/resident in area of optional effluent 
conduit. 

California brown pelican 
Pelecanus occidentalis 
californicus 

D FP Estuarine, marine subtidal, and 
marine pelagic waters along the 
California coast. Particularly in 
recent years, brown pelicans 
occasionally occur in aquatic 
habitats in the Sacramento-San 
Joaquin River Delta and inland 
California.  

Could occur. Two summer records (2009) are 
known from the Bufferlands. However, 
species is not expected to use habitats in the 
project area.  

Oregon vesper sparrow 
(wintering) 
Pooecetes gramineus 
affinis 

– SC Requires grasslands; in California 
during winter, typically associated 
with open areas with sparse 
vegetation, or short grass and low-
growing annuals such as stubble 
fields, road edges, and meadows.  

Could occur. Two winter records are known 
from the Bufferlands.  
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Bank swallow 
Riparia riparia 
(nesting) 

– T Nests in colonies in unvegetated 
vertical banks with fine-textured, 
sandy soils, typically next to 
streams, rivers, or lakes, 
occasionally in gravel quarries or 
other eroding bluffs. Forages in a 
variety of habitats near nests. 

Not expected to occur. Species has been 
recorded occasionally in the area during 
spring and summer, but no nesting records 
for the Bufferlands or project area. No 
suitable habitat is present within the project 
site.  

Least Bell’s vireo 
Vireo bellii pusillus 
(nesting) 

E E Low, dense riparian vegetation 
thickets along waterways, or along 
dry parts of intermittent streams. 
Typically associated with willow, 
cottonwood, Baccharis, or 
blackberry. 

Could occur (individuals) very rarely along 
effluent conduit area, but not expected to 
nest. One occurrence record for the 
Bufferlands (April 29-30, 2013). No project 
effects are expected. Species has attempted 
nesting at the Yolo Bypass Wildlife Area since 
2010, approximately five miles from the 
project area. 

Yellow-headed blackbird 
Xanthocephalus 
xanthocephalus 
(nesting) 

_ SC Nests in freshwater emergent 
wetlands with dense vegetation, 
deep water, and an abundance of 
large insects, typically on the 
edges of lakes, reservoirs, or large 
ponds. 

Not expected to occur. Yellow-headed 
blackbirds are rare in blackbird flocks on the 
Bufferlands any time of year. Single males 
have shown territoriality on the Bufferlands, 
but have not spent more than a few days 
there. No suitable nesting habitat is present 
in the project area.  

Mammals 
American badger 
Taxidea taxus 

– SC Drier open shrub, forest, and 
herbaceous habitats with friable 
soils. Needs open, uncultivated 
land. 

Not expected to occur. CNDDB reports one 
historic record for badger in the vicinity; two 
other records are known from the Cosumnes 
River Preserve (Conard, pers. comm., 2012). 
However, badger has not been documented 
and is not expected to occur on the 
Bufferlands or on the project site.  

Note: CNDDB = California Natural Diversity Database; USFWS = U.S. Fish and Wildlife Service 

1 Legal Status Definitions 

Federal: 

E  Endangered (legally protected) 
T  Threatened (legally protected) 
D Delisted 

State: 

D Delisted 
FP Fully protected (legally protected) 
SC Species of special concern (no formal protection other than CEQA consideration) 
E Endangered (legally protected) 
T Threatened (legally protected) 

2 Potential for Occurrence Definitions 

Not expected to occur: Species is unlikely to be present in the project area due to poor habitat quality, lack of suitable habitat features, or restricted current 
distribution of the species. 

Could occur: Suitable habitat is available in the project area; however, there are little to no other indicators that the species might be present. 

Known to occur: The species, or evidence of its presence, was observed in the project area during reconnaissance surveys, or was reported by others. 

Source: CNDDB 2012; data compiled by Ascent in 2012; Bufferlands 2012, 2013; Conard, pers. comm., 2012, 2013; Albright, pers. comm., 2012, 2013 
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SENSITIVE HABITATS 
Sensitive habitat types include those that are of special concern to CDFW, or that are afforded 
specific consideration through CEQA, Section 1602 of the California Fish and Game Code, the Porter-
Cologne Act, and/or Section 404 of the CWA, as discussed in Section 4.9.1, “Regulatory 
Background,” above. Sensitive habitats may be of special concern to regulatory agencies and 
conservation organizations for a variety of reasons, including their locally or regionally declining 
status, or because they provide important habitat to common and special-status species.  

Riparian Woodland, Oak Woodland, and Other Special-Status Plant Communities 
CDFW maintains a list of plant communities that are native to California. Within that list, CDFW 
identifies special-status plant communities (a.k.a. sensitive natural communities), which they define 
as communities that are of limited distribution statewide or within a county or region and often 
vulnerable to environmental effects of projects (CDFW 2009:2). These communities may or may not 
contain special-status species or their habitat. Special-status plant communities are tracked in the 
CNDDB, a statewide inventory of the locations and conditions of the state’s rarest plant and animal 
taxa and vegetation types. Many wetland and riparian plant communities are included on CDFW’s list 
of special-status plant communities, and the importance of protecting and preserving riparian and 
oak woodland habitats is recognized in the County’s general plan policies.  

The optional effluent conduit alignment includes 3.5 acres of riparian woodland, 0.3 acre of valley 
oak woodland, and nine acres of native perennial grassland (Table 4.9-2). The scattered willow 
shrubs and stands of cattails found in Sims Ditch within the project area are not identified as 
special-status plant communities on CDFW’s latest list of natural communities (CDFW 2010) and 
Sims Ditch and its associated vegetation are outside of the project’s disturbance footprint; the 
nearest proposed facility (potential stockpiling of excavated material) is located at least 200 feet 
north of Sims Ditch.  

Waters of the United States and Waters of the State 
A formal wetland delineation of the existing SRWTP facilities and operations portion of the project 
area was conducted by Ascent on March 20 and April 19, 2013 (Ascent Environmental 2014). A field 
verification meeting was conducted with USACE on November 8, 2013 and USACE is in process of 
issuing a verification letter. The acreages described below reflect the field verification. The wetland 
delineation focused on the south portion of the project area, north of Sims Road and South of 
Landfill Way. Additionally, an informal wetland assessment of the optional effluent conduit area was 
conducted on August 8, 2013, to describe and quantify the extent of potentially jurisdictional 
wetlands and other water features. However, because the effluent conduit is an optional project 
component, and its specific location and design have not been fully developed for project-level 
analysis or impact quantification, a formal wetland delineation has not been conducted for this portion 
of the project area. 

Drainage features in the project area would be considered waters of the United States subject to 
regulation under Section 404 of the CWA because they are hydrologically connected to the 
Sacramento-San Joaquin Delta. The seasonal wetlands south of the landfill site, and seasonal 
wetlands, riparian woodland, and open water habitats along the optional effluent conduit alignment, 
would also likely be subject to USACE jurisdiction because of their adjacency to other waters of the 
United States.  

All of the wetland and drainage features in the project area would also be considered waters of the 
state subject to regulation under the Porter-Cologne Act. However, treatment facilities, such as 
storage basins and sedimentation basins, are not considered waters of the United States and are 
not subject to dredge and fill regulation under the state’s Porter-Cologne Act. 

A total of 2.68 acres of potentially jurisdictional waters of the United States occur within the formal 
delineation area, which included the entirety of the project site except for the optional effluent 
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conduit area (Ascent Environmental 2013) (see Exhibit 4.9-1a). Table 4.9-5 summarizes the type 
and acreage of each potentially jurisdictional feature formally delineated in the project area. 
Additionally, a total of 12.54 acres of seasonal wetland, managed seasonal wetland, open water, 
perennial channel, and riparian woodland, and 742.95 linear feet of ephemeral ditch and 
intermittent ditch (acreages of these features have not been calculated), were mapped along the 
optional effluent conduit alignment during the informal wetland assessment (see Table 4.9-2); all of 
these habitats are jurisdictional features and are shown on Exhibit 4.9-1.  

Table 4.9-5 Potentially Jurisdictional Features in the Existing SRWTP Main Facilities Area* 
Waters of the United States Cowardin Wetland Classification Acres 

Relatively Permanent Waters (RPW) – Other Waters of the U.S. 0.92 

RPW1 –Intermittent Channel (Sims Ditch) riverine intermittent 0.92 
Non-Relatively Permanent Waters (non-RPW) – Other Waters of the U.S. 1.72 

Ephemeral Ditch (ED)  1.26 
ED1 riverine intermittent 0.32 
ED2 riverine intermittent 0.24 
ED3 riverine intermittent 0.22 
ED4 riverine intermittent 0.37 
ED5 riverine intermittent 0.11 

Wetlands Adjacent to/Abutting non-RPWs  0.50 
Seasonal Wetland (SW) 1  palustrine emergent wetlands (seasonally flooded) 0.04 

SW2 palustrine emergent wetlands (seasonally flooded) 0.01 
SW3 palustrine emergent wetlands (seasonally flooded) 0.06 
SW4 palustrine emergent wetlands (seasonally flooded) 0.02 
SW5 palustrine emergent wetlands (seasonally flooded) 0.09 
SW6 palustrine emergent wetlands (seasonally flooded) 0.17 
SW7 palustrine emergent wetlands (seasonally flooded) 0.07 
SW8 palustrine emergent wetlands (seasonally flooded) 0.04 

Total Jurisdictional Features  2.68 
Notes: *The SRWTP main processing area was the study area for the wetland delineation and includes all the project site, except for the optional effluent 
conduit area, which is an optional project element.  

Source: Ascent Environmental 2013 

4.9.3 Environmental Impacts and Recommended Mitigation Measures 

SIGNIFICANCE CRITERIA 
Based on Appendix G of the State CEQA Guidelines, the project could have a significant adverse 
effect related to terrestrial biological resources if it would: 

 have a substantial adverse effect, either directly or through habitat modification, on any species 
identified as a candidate, sensitive, or special-status species in local or regional plans, policies, 
or regulations, or by CDFW or USFWS; 

 have a substantial adverse effect on any riparian habitat or other sensitive natural community 
identified in local or regional plans, policies, regulations, or by CDFW or USFWS; 
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 have a substantial adverse effect on federally protected waters of the United States, including 
wetlands, as defined by Section 404 of the CWA through direct removal, filling, hydrological 
interruption, or other means; 

 interfere substantially with the movement of any native resident or migratory wildlife species or 
with established native resident or migratory wildlife corridors, or impede the use of native 
wildlife nursery sites; 

 conflict with any local policies or ordinances protecting biological resources, such as a tree 
preservation policy or ordinance; 

 conflict with the provisions of an adopted habitat conservation plan, natural community 
conservation plan, or other approved local, regional, or state habitat conservation plan; or 

 substantially reduce the habitat of a fish or wildlife species; cause a fish or wildlife population to 
drop below self-sustaining levels; threaten to eliminate a plant or animal community; or 
substantially reduce the number or restrict the range of an endangered, rare, or threatened 
species.  

METHODS AND ASSUMPTIONS 
The analysis of potential impacts to terrestrial biological resources resulting from implementation of 
the EchoWater Project is based on the data review, consultation with Bufferlands biologists, and 
project-specific reconnaissance surveys described previously in Section 4.9.2, “Existing 
Environmental Setting,” under “Methods for Developing Existing Biological Conditions.” The following 
summarizes the impact mechanisms and assumptions considered for this analysis, and how 
potential impacts were evaluated for different facilities and locations of the project area.  

Primary Impact Types and Mechanisms 
Potential impacts associated with the Project can be classified as either construction-related or 
permanent. Depending on the location and facility under construction, construction-related effects 
could last months or be ongoing for several years (up to seven years). Construction-related impacts 
would include disturbances related to temporary construction staging, storage of construction 
materials and equipment, the use of vehicles, noise and physical disturbances that would occur 
during active construction, or vegetation removal in areas that would be restored once construction 
is complete.  

Permanent or long-term impacts generally include effects associated with permanent vegetation 
removal or land use conversion for the establishment of new facilities, uses, or operation and 
maintenance activities. For the Project, permanent impacts could result from construction and 
operation of new utilities, relocated utilities, new construction parking, trailers, new roadways, new 
security features, relocated heavy equipment maintenance facility, upgrades to the electrical 
substations, and new DLDs and solids storage basins (SSBs).  

Impacts to common and sensitive habitats could occur through changes in the amount, distribution 
and pattern, quality, and function of those communities as a result of project construction and 
operation. Impacts to sensitive species could occur either through temporary or permanent habitat 
loss or degradation; disturbance of normal activity, reproductive, and dispersal patterns during 
construction; or through direct mortality.  

Impacts Associated with the Main Proposed Facilities  
Potential impacts to terrestrial biological resources associated with the main proposed facilities were 
initially identified by overlaying GIS layers of proposed facility boundaries on the land cover maps of 
the project area and maps of sensitive biological resources. Any land cover type and wildlife habitat 
that overlapped with an area of proposed modification was considered to be directly affected during 
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project construction. An estimate of the amount of vegetation removal or disturbance planned for the 
clearing and construction, work areas, storage and staging, and vehicle access was determined. 
Long-term impacts to biological resources would occur in or adjacent to habitats that would 
experience a permanent conversion in land use and cover (i.e., conversion of existing vegetation to 
permanent facilities). Potential impacts to sensitive species associated with the project were 
determined by analyzing species life history requirements and known occurrences or potential to 
occur in and adjacent to the project area. Once the species and habitats were identified, impacts 
from project activities were analyzed. 

Impacts Associated with the Off-Haul and Stockpile Scenarios 
The District is considering one of two construction scenarios: off-haul of soil or stockpiling of soil on 
the site. Under these scenarios, excess soil material from the construction footprint would either be 
hauled off the site to an appropriate disposal facility or it would be stockpiled within the project site. 
The off-hauling of soil would not result in any additional terrestrial biological impacts because no 
additional land areas would be disturbed. The stockpiling scenario is considered as part of the 
project analysis provided below because the area where the soil would be stockpiled would be 
disturbed through the construction process regardless of whether soil stockpiling was selected. The 
end use for this area would be to store soil for the long term. Therefore, the analysis provided below 
considers the terrestrial biological impacts associated with soil stockpile areas.  

Impacts Associated with Area 9 
As described in Table 4.9-2 above, the Area 9 improvements would be located within a developed 
site; therefore, no terrestrial biological impacts would result. Therefore, the biological impacts 
associated with Area 9 are not discussed further in this section. 

Impacts Associated with the Optional Effluent Conduit  
As described in Chapter 3, “Project Description,” construction of the optional effluent conduit would 
involve open trenching of the entire length of the conduit to a depth of 20 feet, then refilling and 
restoring the trench to pre-construction conditions. Construction would last no more than six months, 
and would be planned when creeks that intersect the conduit alignment are not flowing, or at their 
low-flow conditions (if a wet year). A tunnel would be bored beneath I-5 so that traffic on the 
interstate highway is not disrupted. Because the project disturbance area would be restored to 
existing Bufferlands vegetation and habitat conditions following construction of the underground 
conduit, impacts to vegetation communities and wildlife habitats are assumed to be temporary. 

The total disturbance area of the optional effluent conduit alignment is estimated at approximately 
300 feet wide (150 feet on each side of the alignment) by 4,100 feet long, resulting in approximately 
28.2 acres of land disturbance. However, although biological resources have been assessed and 
mapped within a general project area around the likely alignment (Exhibits 4.9-1b), its location and 
design have not been fully developed to facilitate project-level analysis or precise quantification of 
impacts. Therefore, this optional project element is analyzed here at a more general level than other 
project elements.  

ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 
Section 4.9.2, “Existing Environmental Setting,” discusses the special-status plant and animal 
species evaluated in this analysis, and Tables 4.9-1 and 4.9-2 summarize the potential for each of 
these species to occur in the project area. Those plant and animal species not expected to occur, or 
with a low probability to occur (because of a lack of suitable habitat, or lack of other occurrence 
records) are not addressed further in this analysis. Additionally, some wildlife species that could 
occur on the Bufferlands or in the project area occasionally are not expected to be affected by 
construction and operation of the project. Although a comprehensive list of special-status species 
was considered and evaluated for potential effects, the following impact analysis focuses on 
resources expected to be affected by project implementation.  
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While the Sacramento County 2030 General Plan does contain policies requiring no net loss of 
wetlands, the project would satisfy these requirements through compliance with the no-net-loss 
policy as part of compliance with Section 404 of the CWA. Impacts on wetlands are addressed under 
Impact 4.9-2, and Mitigation Measure 4.9-2 requires mitigation for loss of wetlands resulting in no 
net loss of acreage, function, or value of wetland habitat, consistent with County Policy CO-58. In 
addition, the project would comply with the County’s Swainson’s Hawk Ordinance as discussed in 
Impact 4.9-5, including mitigating for loss of Swainson’s hawk foraging habitat through either 
participation in the County’s Swainson’s Hawk Mitigation Program or other means in consultation 
with CDFW. Therefore, the project would not conflict with any local policies or ordinances protecting 
biological resources and this issue is not discussed further in this EIR. 

The project site is located within the Pacific flyway, which is a major north-south route for migratory 
birds along western North America. Large numbers of waterfowl, shorebirds, and cranes may move 
through the area seasonally and may congregate in wetlands, grasslands, and agricultural fields for 
winter or use them as resting grounds during longer migrations from the Arctic to Central or South 
America. However, the project would not create a barrier to movement of migratory species or alter 
the character of existing habitat available to migrating birds. Nearly all of the proposed facilities 
would be built within the existing disturbed SRWTP facility area, which is surrounded by higher quality 
habitat on the adjacent Bufferlands. If the optional effluent conduit is selected and constructed, the 
project disturbance area on the Bufferlands would be restored to existing vegetation and habitat 
conditions following construction of the underground conduit. Therefore, any effects on habitat used 
by wildlife during migration or other movements on the Bufferlands as a result of the optional 
conduit would be temporary. Because suitable foraging habitat would be available nearby on the 
Bufferlands and surrounding areas, the relatively small amount of temporary disturbance associated 
with the optional effluent conduit would not result in substantial effects on wildlife movement 
patterns. Additionally, areas that would be affected by construction in the project area are not known 
to contain native wildlife nursery sites, such as colonial bird rookeries or bat roosts. Therefore, this 
issue is not discussed further in this EIR. 

The study area is within the proposed South Sacramento Habitat Conservation Plan (SSHCP) area 
and the District is participating in the development of the SSHCP. The SSHCP is currently being 
drafted by Sacramento County and is in the initial stages of environmental review; however, the plan 
has not been adopted. Since the SSHCP is still being drafted, it would be premature to attempt to 
analyze the project’s consistency with the SSHCP. Also, because it is not an adopted plan, the 
project’s consistency is not required to be analyzed under CEQA. Therefore, an analysis of the 
project’s consistency with the SSHCP is not included in this EIR. 

Implementation of the project could adversely affect common migratory birds through disturbance 
during the breeding season and removal of active nests. Loss of active nests of common species 
would be inconsistent with the MBTA. However, the list of migratory birds includes many common 
species not otherwise protected under federal, state, or local laws. Loss of active nests of common 
species during project construction would not substantially reduce the abundance of any species, 
nor cause any species to drop below self-sustaining levels. As such, potential adverse effects on 
common migratory birds would not alone constitute a significant impact as defined by the 
significance criteria established for this EIR. Therefore, while the District intends to address MBTA 
concerns through preconstruction surveys, environmental awareness training, and appropriate 
avoidance measures, impacts to common migratory birds are not further addressed as a CEQA issue 
in this EIR.  
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IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.9-1: Disturbance or loss of special-status plants.  
Implementing the project would result in construction of new facilities in seasonal wetland and 
ephemeral ditch habitats that may provide marginally suitable habitat for special-status plants. 
Removal of seasonal wetland habitat could, therefore, result in loss of special-status plants if they 
are present. Loss of special-status plants would be a potentially significant impact. 

In the main proposed facilities area, the proposed construction of SSBs and new security features 
would result in fill of approximately 0.5 acre of seasonal wetlands and up to 1.26 acres of ephemeral 
ditch habitat. Although the wetland features in the main facilities area are highly degraded and low-
quality overall, they have some potential to support Parry’s rough tarplant, dwarf Downingia, 
hogwallow starfish, Ferris’ goldfields, Heckard’s peppergrass, and saline clover; these species are 
considered special plants by CDFW and assigned a rare plant rank of 1, 2, 3, or 4. Additionally, 
construction of the optional effluent conduit on the Bufferlands could affect the same wetland-
associated special-status plant species, if they are present in wetland habitats within the alignment 
of the effluent conduit; however, impacts associated with this optional facility have not been 
quantified. Disturbing and filling these wetland habitats in the project area could result in loss of 
special-status plants if they are present. In addition to direct removal of individuals and habitat 
during disking or stripping of vegetation, grading for drainage, or other construction-related 
disturbances, plants could suffer other direct physical damage, including breaking, crushing, and 
burying. Damaged plants may experience altered growth and development, or reduced or eliminated 
seed-set and reproduction, and mortality of individuals or populations can eventually result. 

Sims Ditch, an intermittent waterway, also crosses the project area and provides potentially suitable 
habitat for watershield, Peruvian dodder, woolly rose-mallow, and Sanford’s arrowhead. Sanford’s 
arrowhead has been observed in Sims Ditch in the past by Bufferlands biologists; however, the ditch 
does not currently remain inundated or saturated during the growing season, due to a change in 
hydrology resulting from closure of the upstream aquaculture facility, and may no longer be suitable 
for Sanford’s arrowhead or other special-status plants associated with marsh habitats. Additionally, 
implementing the project would not result in removal of Sims Ditch, and no project facilities would 
constructed in or adjacent to the ditch; the nearest proposed development activity (potential 
stockpiling of excavated material) is located at least 200 feet north of the ditch. Therefore, no 
impacts to marsh associated special-status plants are expected, but loss of special-status plants 
associated with seasonal wetland habitats could result. Loss of special-status plants would be a 
potentially significant impact. 

Mitigation Measure 4.9-1: Special-status plants. 
The District will implement the following measures to reduce potential impacts on special-status plants: 

 Prior to project initiation and during the blooming period for the special-status plant species with 
potential to occur in the project site, a qualified botanist will conduct protocol-level surveys for 
special-status plants in areas where potentially suitable habitat would be removed or disturbed by 
project activities. Table 4.9-6 summarizes the normal blooming periods for special-status plant 
species with potential to occur on the project site, which generally indicates the optimal survey 
periods when the species are most identifiable. 

 If no special-status plants are found, the botanist will document the findings in a letter report to 
USFWS, CDFW, and the District and no further mitigation will be required. 

 If special-status plant species are found that cannot be avoided during construction, the District 
will consult with CDFW and/or USFWS, as appropriate depending on species status, to determine 
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the appropriate mitigation measures for direct and indirect impacts that could occur as a result of 
project construction and will implement the agreed-upon mitigation measures to achieve no net 
loss of occupied habitat or individuals. Mitigation measures may include preserving and enhancing 
existing populations, creation of offsite populations on project mitigation sites through seed 
collection or transplantation, and/or restoring or creating suitable habitat in sufficient quantities to 
achieve no net loss of occupied habitat and/or individuals. Potential mitigation sites could include 
suitable locations on the Bufferlands outside of the project area. A mitigation and monitoring plan 
will be developed describing how unavoidable losses of special-status plants will be compensated. 

Table 4.9-6 Normal Blooming Period for Special-Status Plants with Potential to Occur on the Project Site 
Species Feb Mar Apr May Jun Jul Aug Sep Oct 

Watershield 
Brasenia schreberi 

         

Parry’s rough tarplant 
Centromadia parryi ssp. rudis 

         

Peruvian dodder 
Cuscuta obtusiflora var. glandulosa 

         

Dwarf downingia 
Downingia pusilla 

         

Hogwallow starfish 
Hesperevax caulescens 

         

Woolly rose-mallow 
Hibiscus lasiocarpus var. occidentalis 

         

Ferris’ goldfields 
Lasthenia ferrisiae 

         

Heckard’s pepper-grass 
Lepidium latipes var. heckardii 

         

Sanford’s arrowhead 
Sagittaria sanfordii 

         

Saline clover 
Trifolium hydrophilum 

         

Source: Data compiled by Ascent Environmental in 2013 

 If relocation efforts are part of the mitigation plan, the plan will include details on the methods to 
be used, including collection, storage, propagation, receptor site preparation, installation, long-term 
protection and management, monitoring and reporting requirements, success criteria, and 
remedial action responsibilities should the initial effort fail to meet long-term monitoring 
requirements. 

 Success criteria for preserved and compensatory populations will include: 

 The extent of occupied area and plant density (number of plants per unit area) in 
compensatory populations will be equal to or greater than the affected occupied habitat. 

 Compensatory and preserved populations will be self-producing. Populations will be 
considered self-producing when: 

 plants reestablish annually for a minimum of five years with no human intervention such 
as supplemental seeding; and 

 reestablished and preserved habitats contain an occupied area and flower density 
comparable to existing occupied habitat areas in similar habitat types in the project 
vicinity. 
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 If offsite mitigation includes dedication of conservation easements, purchase of mitigation 
credits, or other offsite conservation measures, the details of these measures will be 
included in the mitigation plan, including information on responsible parties for long-term 
management, conservation easement holders, long-term management requirements, 
success criteria such as those listed above and other details, as appropriate to target the 
preservation of long term viable populations. 

Significance after Mitigation 
Implementing Mitigation Measure 4.9-1 would reduce significant impacts on special-status plants to 
a less-than-significant level because it would require the District to identify and avoid special-status 
plants or provide compensation for loss of special-status plants through enhancement of existing 
populations, creation and management of offsite populations, conservation easements, or other 
appropriate measures. 

Impact 4.9-2: Disturbance and loss of waters of the United States.  
Construction of new facilities in the main proposed facilities area would result in permanent fill of 
approximately 1.59 acres of waters of the United States, including wetlands (Table 4.9-7). If the 
optional effluent conduit is constructed, additional fill of seasonal wetlands and other waters of the 
United States could occur; however, this amount has not been quantified. Therefore, implementing 
the SRWTP upgrades would result in a substantial adverse effect on federally protected waters. Loss 
of wetlands and other waters of the United States would be a significant impact. 

Construction of project facilities and upgrades would result in direct fill of approximately 1.59 acres 
of wetlands and other waters consisting of 0.43 acre of seasonal wetlands and 1.16 acres of 
ephemeral ditches. These acreages are based on a field verification meeting with USACE and the 
District. USACE is in process of issuing a verification letter for the wetland delineation of the project 
area. Each of these features is adjacent or connected to Sims Ditch, which is ultimately connected to 
the Sacramento-San Joaquin Delta through Snodgrass Slough. In addition to direct fill, creation of 
impervious surfaces associated with the new facilities could result in indirect impacts to Sims Ditch 
and other downstream waters as a consequence of runoff. In order to avoid indirect water quality 
and hydrology impacts to Sims Ditch and other downstream waters, the District has designed the 
new facilities so that runoff would be captured and routed to the plant storm drain system using 
pipelines and pumping systems. Runoff from the SRWTP facilities would not be allowed to flow off 
site. Please refer to Section 4.7, “Hydrology and Water Quality,” for a more detailed discussion of 
how runoff and drainage would be managed under the project. If the optional effluent conduit is 
constructed, additional fill of potentially jurisdictional wetlands and other waters, including seasonal 
wetland, ephemeral ditch, intermittent channel, perennial channel, and riparian woodland could 
occur; however, this amount has not been quantified. Project implementation would result in 
permanent loss of wetlands and other waters of the United States. This would be a significant 
impact. 

Table 4.9-7 Potential Impacts to Jurisdictional Features in the Main Facilities Area 
Waters of the United States Acres Filled Acres Avoided 

Relatively Permanent Waters (RPW) - 0.92 
RPW1 –Intermittent Channel (Sims Ditch) - 0.92 

Ephemeral Ditch (ED) 1.16 0.10 
ED1 0.32 - 
ED2 0.24 - 
ED3 0.22 - 
ED4 0.29 0.08 
ED5 0.09 0.02 
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Table 4.9-7 Potential Impacts to Jurisdictional Features in the Main Facilities Area 
Waters of the United States Acres Filled Acres Avoided 

Seasonal Wetlands (SW) 0.43 0.07 
SW1  0.04 - 
SW2 0.01 - 
SW3 0.06 - 
SW4 0.02 - 
SW5 0.09 - 
SW6 0.17 - 
SW7 - 0.07 
SW8 0.04 - 

Total Jurisdictional Features 1.59 1.09 
Source: Ascent Environmental 2013 

 

Mitigation Measure 4.9-2: Waters of the United States. 
The District will implement the following measures to compensate for the loss of wetlands and other 
waters of the United States: 

 The District has submitted a wetland delineation report to USACE and requested a preliminary 
jurisdictional determination. Based on the jurisdictional determination, the District will determine 
the exact acreage of waters of the United States and waters of the state that would be filled as a 
result of project implementation. 

 The District will replace on a “no net loss” basis (minimum 1:1 ratio) (in accordance with USACE 
and/or RWQCB) the acreage and function of all wetlands and other waters that would be removed, 
lost, or degraded as a result of project implementation. Wetland habitat will be replaced at an 
acreage and location agreeable to USACE and the Central Valley RWQCB and as determined during 
the Section 401 and Section 404 permitting processes. The ratio of habitat replacement will 
consider value for vernal pool fairy shrimp (as discussed under Mitigation Measure 4.9-3). Habitat 
will either be replaced on the SRWTP property, or at an approved mitigation bank. In either 
instance, compensatory mitigation will be approved by USACE and RWQCB. 

 The District will obtain a USACE Section 404 Individual Permit and RWQCB Section 401 
certification before any groundbreaking activity within 50 feet of any wetland or water of the United 
States. The District will implement all permit conditions. 

 If the optional effluent conduit project element is selected, the District will follow the mitigation 
measures outlined above, including submitting a wetland delineation report to USACE of the area 
to be disturbed. The area contains approximately 10 acres of wetlands and other waters that may 
qualify as jurisdictional features, but a wetland delineation has not been conducted. Preliminary 
mapping indicates that the estimated disturbance area would include approximately 7.1 acres of 
managed seasonal wetland, 1.0 acre of seasonal wetland, 0.6 acre of open water, 0.3 acre of 
perennial channel, 0.17 acre of intermittent channel, and 0.05 acre of ephemeral ditch. The exact 
acreage of waters to be affected would be calculated and the District will replace on a “no net loss” 
basis the acreage and function of all wetlands and other waters that would be removed, lost, or 
degraded. A dewatering and diversion plan for Morrison Creek will be developed as necessary, as 
described under Mitigation Measure 4.9-7. No groundbreaking activity will occur until the District 
obtains the appropriate permits and approvals from USACE and RWQCB. 
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Significance after Mitigation 
Implementation of Mitigation Measure 4.9-2 would reduce significant impacts on waters of the 
United States and waters of the state to a less-than-significant level because it would ensure no net 
loss of functions and acreage of wetlands, other waters of the United States, and waters of the state. 

Impact 4.9-3: Effects on vernal pool fairy shrimp.  
Suitable habitat for federally listed vernal pool fairy shrimp exists in the seasonal wetland and 
ephemeral ditch habitat in the project area. Constructing new wastewater treatment facilities would 
result in fill of these habitats thereby resulting in direct mortality, or take, of vernal pool fairy shrimp 
if they are present. Loss of federally listed vernal pool crustaceans would be a significant impact. 

Vernal pool tadpole shrimp are not expected to occur on the project site because they were not 
found during previous protocol-level surveys (Jones & Stokes 1999) and because the seasonal 
wetland habitat is unlikely to hold water for sufficient duration for the species to complete its life 
cycle. Pool volume is important in determining potential tadpole shrimp habitat because deeper 
pools with a large surface area can more easily maintain their dissolved oxygen levels. Similarly, 
deeper pools will pond long enough to allow the shrimp to complete their life cycle. Vernal pool 
tadpole shrimp have been found in pools ranging from 0.1 to 80+ acres (USFWS 1994). Pools that 
are dominated by plant species that require short inundation periods, such as Mediterranean barley, 
toad rush (Juncus bufonius), false dandelion (Hypochoeris radicata), and Italian rye grass, may have 
hydrology that cannot support tadpole shrimp (USFWS 2007). The vegetation in all of the seasonal 
wetland and drainages on the project site are dominated by Italian rye grass and Mediterranean 
barley. The largest (0.17 acre) seasonal wetland on the site (SW6) has a total of 70 percent 
vegetative cover, comprised of 20 percent Mediterranean barley, 20 percent rayless goldfields, 15 
percent Italian rye grass, 10 percent stalked popcornflower (Plagiobothrys stipitatus), five percent 
rumex (Rumex crispus), and five percent other species (Ascent Environmental 2013). This pool and 
the other seasonal wetlands and ditches on the project site are unlikely to provide the required 
inundation period and habitat conditions to support vernal pool tadpole shrimp. 

The proposed main facilities disturbance footprints contain 0.43 acre of seasonal wetlands and 1.07 
acres of ephemeral ditches that provide suitable habitat for vernal pool fairy shrimp (Ascent 
Environmental 2014). Protocol level surveys for vernal pool crustaceans were conducted in 1997 by 
Jones & Stokes biologists. Vernal pool fairy shrimp cysts were found in the Ephemeral Ditches 1 and 2. 
Because these ephemeral ditches are hydrologically connected to Ephemeral Ditches 3 and 4 and at 
the confluence at Seasonal Wetland 1, vernal pool fairy shrimp are likely to occur in these other 
locations. No vernal pool fairy shrimp were found during the wet-season survey period. This species is 
also known to occur adjacent to the project site in wetlands along the UPRR track berm (Jones & 
Stokes 1999). Vernal pool fairy shrimp could occur in the other seasonal wetlands within the project 
site. Ephemeral Ditch 5 is an irrigation ditch that is no longer in use and is filled with thick, upland 
vegetation. Based on the dense vegetation and inadequate surface and subsurface water for 
reproduction, this ditch is not considered suitable habitat for vernal pool fairy shrimp. 

Disking or stripping of vegetation, grading for drainage, and placement of an aggregate base within 
the disturbance area for contractor/CM trailer and parking/future SSBs within the project site would 
directly affect 1.5 acres of vernal pool fairy shrimp habitat.  

For the purposes of this analysis, any vernal pool crustacean habitat falling within 250 feet from the 
edge of the facility footprints was evaluated for indirect effects under the guidance for the calculation 
of indirect effects to vernal pool crustaceans is provided in the Programmatic Formal Endangered 
Species Act Consultation on Issuance of 404 Permits for Projects with Relatively Small Effects on 
Listed Vernal Pool Crustaceans Within the Jurisdiction of the Sacramento Field Office, California 
(USFWS 1996). Seasonal wetland 7 and an additional portion of ephemeral ditch 4 are within 250 feet 
of the disturbance area and have the potential to be indirectly affected by the proposed action. Both 
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features are adjacent to roads and developed land. The ephemeral ditches within the project area were 
constructed to drain water from surrounding areas and, until about 10 years ago, conveyed irrigation 
runoff from adjacent agricultural fields used primarily for hay production. Currently, the water source 
for the ditches and wetlands is rainwater runoff, which is conveyed sporadically and for short periods 
during the wet season. Drainage of the construction laydown area will be designed to collect all runoff 
from the site and direct it into the plant storm drain system, likely making use of the pumping station 
and or to a separate pumping system. Future drainage for the SSBs would be designed to collect all 
runoff from the site and direct it into the plant storm drain system, likely making use of a pumping 
station and pipeline. The project would not indirectly affect seasonal wetland 7 or an additional portion 
of ephemeral ditch 4. Because rainwater runoff is the water source for these features, no changes to 
the hydrology of the features would result. 

The fill and direct loss of 1.5 acres of seasonal wetland and ephemeral ditch habitat would result in the 
take of federally listed vernal pool fairy shrimp if they are present, and would be a significant impact. 

Mitigation Measure 4.9-3: Vernal pool fairy shrimp. 
The mitigation below incorporates the conservation measures from the USFWS Programmatic 
Biological Opinion (USFWS 1996) that provides for both habitat preservation and habitat creation for 
vernal pool fairy shrimp. The District will implement the following measures to minimize and 
compensate for loss of vernal pool fairy shrimp. 

 Habitat Preservation: The District will compensate for direct effects of the project on an estimated 
1.5 acres of potential habitat for vernal pool fairy at a ratio of 2:1, by purchasing three vernal pool 
preservation credits from Browns Creek Vernal Pool Preserve, a USFWS-approved conservation 
bank, or from another USFWS-approved conservation bank (Table 4.9-8). Compensation credits will 
be purchased prior to any ground-disturbing activities. 

 Habitat Creation: The District will compensate for the direct effects of the project on an estimated 
1.5 acres of potential habitat for vernal pool fairy shrimp at a ratio of 1:1, by purchasing 1.5 vernal 
pool creation credits from Toad Hill Ranch Mitigation Bank, a USFWS-approved conservation bank, 
or from another USFWS-approved conservation bank (Table 4.9-8). 

Table 4.9-8 Proposed Vernal Pool Crustacean Compensation for the EchoWater Project 

Acres of Habitat Affected Mitigation Ratios for Credits in 
USFWS-approved Mitigation Banks1 Mitigation Credits Required 

Directly Indirectly Preservation Creation Preservation Creation 
1.5 0 2:1  3 - 
1.5 0  1:1 - 1.5 

1 Mitigation ratios are based on the Programmatic Formal Endangered Species Act Consultation on Issuance of 404 Permits for Projects with Relatively Small 
Effects on Listed Vernal Pool Crustaceans Within the Jurisdiction of the Sacramento Field Office, California (Service file number 1-1-96-F-1) (USFWS 1996). 

Source: Compiled by Ascent Environmental in 2013 

 

 Mitigation will occur before the approval of any grading or improvement plans for any project phase 
that would allow work within 250 feet of such habitat, and before any ground-disturbing activity 
within 250 feet of the habitat. 

 For seasonal wetlands and drainages that will be retained in the project area (i.e., those not 
proposed to be filled), a minimum setback of at least 50 feet from these features will be avoided in 
the project area. The buffer area will be fenced with high visibility construction fencing prior to 
commencement of ground-disturbing activities, and will be maintained for the duration of 
construction activities.  
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 A worker environmental awareness training will be conducted to inform onsite construction 
personnel regarding the potential presence of listed species and the importance of avoiding 
impacts to these species and their habitat. 

 The District will secure any necessary take authorization prior to project construction through 
formal consultation between USACE and USFWS pursuant to Section 7 of the ESA, and will 
implement all measures included in the Biological Opinion issued by USFWS. 

Significance after Mitigation 
Implementation of Mitigation Measure 4.9-3 would reduce significant impacts on vernal pool fairy 
and suitable habitat to a less-than-significant level because it would offset the impact through 
preserving vernal pool habitat at a ratio of 2:1 and the creation of vernal pool habitat at a ratio of 1:1 
within a USFWS-approved mitigation bank or onsite habitat enhancement and protection subject to 
USFWS approval.  

Impact 4.9-4: Effects on valley elderberry longhorn beetle.  
The ground-disturbing activity within the main facilities area of the project site contains five 
elderberry shrubs (ES1 and ES3 through ES6) that could potentially support the federally listed valley 
elderberry longhorn beetle (VELB). Holes observed on these shrubs are consistent with the 
characteristics of the exit holes made by VELB as the larvae enter the pupae stage and emerge from 
the stems prior to transformation to adults. However, the presence of VELB has not been confirmed. 
Nonetheless, the loss or disturbance of elderberry shrubs that may support VELB is a significant 
impact. 

VELB has been proposed for delisting by USFWS (2013); however, until a final rule is issued and 
goes into effect, it remains listed as threatened and is protected by the ESA. Surveys of the main 
facilities portion of the project area were conducted in August and October, 2013, for elderberry 
shrubs and included counts and size classification of stems and presence of exit holes (Ascent 
Environmental 2014). Eleven elderberry shrubs are present in the project site (shown on Exhibit 4.9-
1a and 1b as shrubs ES1, ES2, ES3, ES4, ES5, ES6, ES7, ES8, ES9, ES10, ES11, ES12, ES14, ES15, 
ES16, and ES17). (Note: ES9 and ES10 are over 300 feet from ground-disturbing activity and not 
included in the stem count survey; ES11, ES12, ES14, and ES15 are located in the optional effluent 
conduit portion of the project area, which was not included in the stem count survey.) Of the shrubs 
surveyed for stem size and exit holes, all but two (ES7 and ES8) had stems greater than one inch in 
diameter at ground level, which provide potential habitat for VELB (USFWS 1999), and five (ES1, 
ES3, ES4, ES5, ES6) had exit holes present during the surveys. ES2 is infected with a pathogen and 
is dying, and does not provide suitable habitat for VELB. Three additional elderberry shrubs (ES13, 
ES16, and ES17) are within 100 feet of the project area. Table 4.9-9 provides details of stem counts 
and presence of exit holes for shrubs that were surveyed. 

Table 4.9-9 Elderberry Stem Count and Exit Hole Survey Results for the EchoWater Project 
Elderberry  
Shrub (ES) 

Number 
Within Project Site? 

Number of Stems 
>1 inches and < 3 

inches 

Number of Stems 
>3 inches and <5 

inches 

Number of Stems 
>5 inches 

Exit Holes  
Present? 

ES1 Yes; main facilities area 23 3 2 Yes 
ES2* Yes; main facilities area 10 1 1 No 
ES3 Yes; main facilities area 10 2 0 Yes 
ES4 Yes; main facilities area 9 1 0 Yes 
ES5 Yes; main facilities area 8 3 0 Yes 
ES6 Yes; main facilities area 8 0 0 Yes 
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Table 4.9-9 Elderberry Stem Count and Exit Hole Survey Results for the EchoWater Project 
Elderberry  
Shrub (ES) 

Number 
Within Project Site? 

Number of Stems 
>1 inches and < 3 

inches 

Number of Stems 
>3 inches and <5 

inches 

Number of Stems 
>5 inches 

Exit Holes  
Present? 

ES7 Yes; main facilities area 0 0 0 No 
ES8 Yes; main facilities area 0 0 0 No 

ES9 
Yes; main facilities area, not within 

100 feet of ground-disturbing 
activity 

Not counted Not counted Not counted Unknown 

ES10 
Yes; main facilities area, not within 

100 feet of ground-disturbing 
activity  

Not counted Not counted Not counted Unknown 

ES11 Yes; optional effluent conduit area Not counted Not counted Not counted Unknown 
ES12 Yes; optional effluent conduit area Not counted Not counted Not counted Unknown 
ES13 No; within 100 feet Not counted Not counted Not counted Unknown 
ES14 Yes; optional effluent conduit area Not counted Not counted Not counted Unknown 
ES15 Yes; optional effluent conduit area Not counted Not counted Not counted Unknown 
ES16 No; within 100 feet  Not counted Not counted Not counted Unknown 
ES17 No; within 100 feet Not counted Not counted Not counted Unknown 

Note: None of the elderberry shrubs to be removed are in riparian habitat. 

*Although ES2 has stems greater than 1 inch, the shrub is infected with a pathogen and is not likely to provide suitable habitat for VELB. 

Source: Compiled by Ascent Environmental in 2013 

 

The following summarizes the location and condition of each elderberry shrub identified within and 
adjacent to the project site, and describes potential effects of project implementation on the shrub 
and VELB. None of the shrubs to be removed are within riparian habitat. 

Elderberry Shrub 1 
ES1 is located on the project site adjacent to Bufferlands Road. This shrub has 28 stems greater than 
1 inch in diameter, and exit holes indicating presence of valley elderberry longhorn beetle. Construction 
of SSBs would directly affect and cause the removal of this shrub. Prior to construction of the SSBs, the 
area would be used for contractor/CM trailer and parking for the EchoWater Project. Activities within 
the disturbance footprint would include disking or stripping of vegetation, grading for drainage and 
placement of aggregate base or other material to create a pad(s).  

Elderberry Shrub 2 
ES2 is located within an existing equipment storage yard and is currently subject to high levels of 
disturbance. The shrub is infected with a pathogen and appears to be dying. Symptoms include 
whitish powder on the leaves, and thickening and curling of the leaves. ES2 does not contain exit 
holes. Because ES2 is infected with a pathogen and shows no evidence of recent or past VELB 
activity (no exit holes), this shrub does not provide suitable habitat for VELB. Removal of the shrub 
for the project would not diminish the quantity of suitable habitat for VELB and would not result in 
harm to VELB.  

Elderberry Shrubs 3 through 8 
Six elderberry shrubs (ES3 through ES8) are located on an unused ruderal field at the base of a 
cottonwood tree. Four of these shrubs (ES3 through ES6) contain exit holes indicating presence of 
VELB. ES7 does not have any stems that are of sufficient size to provide habitat for VELB and ES8 is 
dead and does not provide suitable habitat. Construction of the primary effluent pumping station 
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(PEPS) and Primary Effluent Channel would directly affect four elderberry shrubs that provide 
suitable habitat for VELB (ES3 through ES6). Prior to construction of the PEPS and Primary Effluent 
Channel, the area would be used as part of a haul/scraper route. Four shrubs (ES3 through ES6) 
contain exit holes indicating presence of VELB. ES7 does not have any stems that are of sufficient 
size to provide habitat for VELB and ES8 is dead and does not provide suitable habitat. 

Elderberry Shrubs 9 and 10 
ES9 and ES10 are located on the southern end of the project site, south of Sims Road. The nearest 
proposed ground-disturbing activity (scraper route) is approximately 300 feet north of the shrubs; 
therefore, the shrubs would not be directly or indirectly affected by the project.  

Elderberry Shrubs 11, 12, 14, and 15 
ES11, ES12, ES14, and ES15 are located within the general project site identified for the optional 
effluent conduit area; ES11 is located within 30 feet of existing solid storage basins. Stem counts and 
an assessment of presence of exit holes have not yet been conducted for these elderberry shrubs. 
Because the effluent conduit is an optional project component, and its specific location and design 
have not been fully developed for impact quantification, whether these shrubs would be affected 
directly or indirectly or instead could be fully avoided through project design has not been determined. 
Presently, the conceptual alignment of the optional conduit is close to ES11, ES12, ES14, and ES15. 
Until a more detailed project-specific analysis and field assessment can be completed, this analysis of 
the optional conduit assumes that its construction, which would involve open trenching, refilling, and 
restoring the construction corridor, could occur within 100 feet of these shrubs and directly or indirectly 
affect the shrubs and possibly VELB, if this project option is selected. 

Elderberry Shrub 13 
ES13 is located just outside and along the project area boundary for the optional effluent conduit 
area, immediately south of ES11 (described above). ES13 is adjacent to existing solid storage 
basins. Because of its close proximity to the optional conduit area, this shrub could be directly or 
indirectly affected by project construction, if the optional effluent conduit is selected.  

Elderberry Shrub 16 
ES16 is located 30 feet outside of the project site along the northwest side. The shrub is located 
within 50 feet of an existing emergency storage basin. The nearest proposed ground-disturbing 
activity (ESBs) is approximately 1,000 feet northeast of the shrub; therefore, the shrub would not be 
directly or indirectly affected by the project.  

Elderberry Shrub 17 
ES9 is outside and within 100 feet of the project site. The shrub is located along Laguna Creek near 
the northeast side of the project area. The shrub is separated from the project area by a paved road, 
a chain link fence, and a cement wall. The nearest proposed ground-disturbing activity is 
approximately 1,200 feet from the shrub, and, therefore, the shrub would not be directly or indirectly 
affected by the project.  

Impact Summary 

Elderberry Shrubs 1, 3, 4, 5, and 6 
Construction of SSBs in the main facilities area would directly affect and require the removal of one 
elderberry shrub located along Bufferlands Road (ES1). This shrub has 28 stems greater than 1 inch 
in diameter, and exit holes indicating presence of VELB. Construction of the PEPS and Primary 
Effluent Channel would directly affect four other shrubs (ES3 through ES6). These shrubs have 41 
stems greater than 1 inch in diameter, and exit holes indicating the presence of VELB.  
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Elderberry Shrubs 11, 12, 13, 14, and 15  
If the optional effluent conduit is selected, construction could result in the damage or loss of elderberry 
shrubs ES11, ES12, ES13, ES14, and ES15, and possibly VELB. As described previously, until a more 
detailed project-specific analysis and field assessment can be completed, this analysis of the conceptual 
design assumes that construction of the optional conduit, which would involve open trenching, refilling, 
and restoring the construction corridor, could occur within 100 feet of these shrubs and directly or 
indirectly affect the shrub and possibly VELB.  

The loss or disturbance of elderberry shrubs that support VELB would be a significant impact. 

Mitigation Measure 4.9-4a: Valley elderberry longhorn beetle (main facilities area). 

Elderberry Shrubs 1 and 3 through 6 
The following measure would compensate for effects on ES1 and ES3 through ES6. 

 The District will compensate for the adverse effects of the project on the beetle by transplanting 
five elderberry shrubs following Conservation Guidelines for Valley Elderberry Longhorn Beetle 
(USFWS 1999), which require that transplanting occur during the shrubs’ dormant period, 
approximately November through mid-February. The shrubs will be transplanted to a USFWS-
approved conservation bank and 50 credits will be purchased at a USFWS-approved 
conservation bank at the guideline ratios outlined in Table 4.9-10 or transplants and restoration 
plantings would be established in a location on the Bufferlands in a manner deemed suitable by 
the USFWS. 

Table 4.9-10 Proposed VELB Compensation for the EchoWater Project 

Shrub  
number 

Exit  
Holes Stem Size Number  

of Stems 

Ratio for  
Elderberry  
Seedlings 

Number of 
Elderberry Cuttings 
or Seedlings to be 

Planted 

Ratio of 
Native 
Plants 

Number of Native 
Plants to be 
Planted per 

Elderberry Planted 

Conservation 
Credits 

Required1 

ES1 Yes >1” and <3” 
>3” and <5” 

>5” 

23 
3 
2 

2:1 
4:1 
6:1 

46 
12 
12 

2:1 
2:1 
2:1 

92 
24 
24 

 
 

21 
ES3 Yes >1” and <3” 

>3” and <5” 
10 
2 

2:1 
4:1 

20 
8 

2:1 
2:1 

40 
16 

 
8.4 

ES4 Yes >1” and <3” 
>3” and <5” 

9 
1 

2:1 
4:1 

18 
4 

2:1 
2:1 

36 
8 

 
6.6 

ES5 Yes >1” and <3” 
>3” and <5” 

8 
3 

2:1 
4:1 

16 
12 

2:1 
2:1 

32 
24 

 
8.4 

ES6 Yes >1” and <3” 8 2:1 16 2:1 32 4.8 
Total Conservation 

Plantings 
   164  328 50 

1 Conservation credits=number of elderberry plantings + other native plantings/10.  

Source: Compiled by Ascent Environmental in 2013 

 
 The District will secure take exemption prior to project construction through formal consultation 

between USACE and USFWS pursuant to Section 7 of the ESA, and will implement all measures 
included in the BO issued by the USFWS. 

Transplanting the elderberry shrubs may cause them to die, become stressed, or become unhealthy 
due to changes in soil, hydrology, microclimate, or associated vegetation. This may reduce the 
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shrubs’ quality as habitat for the beetle, or impair production of habitat-quality stems in the future. 
Branches containing larvae may be cut, broken, or crushed during the transplantation process. 
These impacts to the shrubs may cause the beetle to be harmed, harassed, injured, or killed. 
Therefore, the conservation measure requires the purchase of conservation credits to compensate 
for this potential adverse effect of shrub transplantation.  

Mitigation Measure 4.9-4b: Valley elderberry longhorn beetle (optional effluent conduit). 
If the optional effluent conduit is selected, the District will implement the following measures to avoid, 
minimize, and mitigate impacts on valley elderberry longhorn beetle: 

 Prior to project initiation, a qualified biologist (e.g., a District Bufferlands Biologist) will conduct 
surveys for valley elderberry longhorn beetle according to the protocol outlined in USFWS’ 
Conservation Guidelines for the Valley Elderberry Longhorn Beetle (1999). The biologist will identify 
and map all elderberry shrubs with stems measuring one inch or greater in diameter at ground 
level on and within 100 feet of the disturbance footprint, take stem counts, and document any exit 
holes. 

 Impacts to valley elderberry longhorn beetle will be avoided and minimized by following the 
Conservation Guidelines for cases where elderberry shrubs can be retained and protected within 
100-feet of the project footprint. 

 If elderberry shrubs are 100 feet or more from project activities, no direct or indirect impacts are 
expected. Shrubs will be protected during construction by establishing and maintaining a high 
visibility fence at least 100-feet from the drip line of each elderberry shrub with stems 1 inch or 
greater. 

 If elderberry shrubs can be retained within the project footprint, project activities may occur up to 
20 feet from the dripline of elderberry shrubs if precautions are implemented to minimize the 
potential for indirect impacts. Specifically, these minimization measures include: 

 A minimum setback of at least 20 feet from the dripline of each elderberry plant with stems 
greater than one-inch diameter at ground level will be maintained to avoid direct impacts. 
The buffer area will be fenced with high visibility construction fencing prior to 
commencement of ground-disturbing activities and will be maintained for the duration of 
construction activities. The District will ensure that ground-disturbing activities on the project 
site do not alter the hydrology of the site or otherwise affect the likelihood of vigor or survival 
of elderberry shrubs. 

 The District will ensure that project activities, such as truck traffic or other use of machinery, 
do not create excessive dust on the project site, such that the growth or vigor of elderberry 
shrubs is adversely affected. Enforcement of a speed-limit and watering dirt roadways are 
potential methods to ensure that excessive dust is not created. 

 Areas that are disturbed temporarily will be restored to pre-disturbance conditions. Erosion 
control measures will be implemented to restore areas disturbed within 100 feet of 
elderberry shrubs. 

 No insecticides, herbicides, fertilizers, or other chemicals will be used within 100 feet of 
elderberry shrubs. Herbaceous vegetation may be mowed or removed using hand tools within 
100 feet, but not within 20 feet of the elderberry shrubs. 

 If new permanent development is to occur within the 100-foot buffer (but outside the 20-foot 
buffer), the potential for indirect effects will be evaluated by a qualified biologist. If indirect 
effects are likely to occur, the District will consult with USFWS to determine the appropriate 
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conservation measures. If indirect effects are not likely to occur, then no additional 
minimization measures would be required. 

 For elderberry shrubs that cannot be avoided by at least 20 feet or impacts to the beetle minimized 
through the measures listed above (e.g., the shrub along Bufferlands Road), consultation with 
USFWS under Section 7 of the ESA will be carried out as part of the CWA Section 404 permitting 
process to seek an incidental take permit to transplant the shrub and provide compensation 
following the Conservation Guidelines (USFWS 1999). 

 No elderberry shrub will be removed or transplanted until authorization has been issued by USFWS 
and the District has abided by all pertinent conditions of the incidental take permit or biological 
opinion. Conservation and minimization measures are likely to include preparation of supporting 
documentation that describes methods for relocation of existing shrubs and maintaining existing 
shrubs and other vegetation in a conservation area. 

 Relocation of existing elderberry shrubs and planting of new elderberry seedlings and associated 
riparian species will be implemented according to the Conservation Guidelines (USFWS 1999). The 
Conservation Guidelines use stem count data, presence or absence of exit holes, and whether the 
affected elderberry shrubs are located in riparian habitat to determine the number of elderberry 
seedlings or cuttings and associated riparian vegetation that would need to be planted as 
compensatory mitigation for affected valley elderberry longhorn beetle habitat. Compensatory 
mitigation may include planting replacement elderberry seedlings or cuttings and associated native 
plants within suitable areas of the Bufferlands, planting replacement elderberry seedlings or 
cuttings and associated native plants at a suitable offsite location, purchasing credits at an 
approved mitigation bank, or a combination thereof. Relocated and replacement shrubs and 
associated native plantings will be placed in conservation areas providing a minimum of 1,800 
square feet per transplanted shrub. These conservation areas will be preserved in perpetuity as 
habitat for valley elderberry longhorn beetle. One elderberry shrub is expected to require removal 
and transplanting, but the feasibility of avoiding and minimizing impacts to other elderberry shrubs 
will be evaluated in the final site plans for the project. The final valley elderberry longhorn beetle 
mitigation plan, including transplanting procedures, long-term protection, management of the 
mitigation areas, and monitoring procedures will be consistent with the Conservation Guidelines for 
the Valley Elderberry Longhorn Beetle (USFWS 1999). 

Significance after Mitigation 
Through implementation of Mitigation Measure 4.9-4a, and in consultation with and under approval 
of USFWS, the loss of ES1 and ES3 through ES6 and potential take of VELB would be offset by 
transplanting the elderberry shrubs from the SRWTP to a USFWS-approved conservation bank and 
purchasing 50 conservation credits or transplanting the shrubs and additional conservation 
plantings in a location on the Bufferlands in a manner deemed suitable by the USFWS in accordance 
with the Conservation Guidelines (USFWS 1999). 

Through implementation of Mitigation Measure 4.9-4b, if the optional effluent conduit is selected and 
constructed, the District would conduct pre-project surveys and attempt to avoid or minimize direct or 
indirect impacts to shrubs to the maximum extent practicable. If any elderberry shrubs cannot be 
avoided by at least 20 feet, or potential impacts to VELB could not be minimized or avoided through 
the protection measures listed in Mitigation Measure 4.9-4b, consultation with USFWS under Section 7 
of the ESA will be carried out as part of the CWA Section 404 permitting process to seek an incidental 
take exemption to transplant the shrub and provide compensation following the Conservation 
Guidelines (USFWS 1999). Therefore, because the loss of ES1 and ES3 through ES6, potential loss of 
ES 11 through ES15, and potential take of VELB would be compensated for in consultation with 
USFWS and/or avoided, potential effects on VELB as a result of the optional effluent conduit would 
either be avoided or compensated for in accordance with the Conservation Guidelines, the disturbance 
or loss of elderberry shrubs or VELB would be reduced to a less-than-significant level.  
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Impact 4.9-5: Swainson’s hawk and other nesting raptors.  
Project construction activities could disturb nesting Swainson’s hawks, northern harriers, white-tailed 
kites, and other nesting raptors, potentially resulting in their abandonment, failure, and/or mortality 
of chicks and eggs; and would result in the permanent loss of suitable foraging habitat for 
Swainson’s hawk adjacent to active nests. This impact would be significant. 

Five to six active Swainson’s hawk nests are typically present each year on the Bufferlands and in 
the main facilities area (Conard, pers. comm., 2012; Albright, pers. comm., 2012, 2013). The project 
site includes one previously documented Swainson’s hawk nest site and suitable foraging habitat. 
Swainson’s hawks also nest on the Bufferlands adjacent to and along the boundary of the project 
site. The nest site within the project site is located in a large cottonwood tree, in a ruderal field being 
proposed as the PEPS facility. (Note: this is the same cottonwood tree growing next to elderberry 
shrubs ES3 through ES8, described in Impact 4.9-4, Effects on Valley Elderberry Longhorn Beetle.) 
Swainson’s hawk nested at this site during the 2013 breeding season. However, this nest site is not 
occupied by Swainson’s hawk every year; in some years (including 2012), red-tailed hawk has 
nested there. The cottonwood tree that supported a Swainson’s hawk nest in 2013 would be 
removed to construct the PEPS facility. (Other tree removal impacts are described in Impact 4.9-8, 
below). Construction activities associated with the ESBs, PEPS and primary effluent channel, and 
other facilities, or contractor laydown, staging, and site preparation, during the breeding season 
(defined as March 1—September 15 for Swainson’s hawk) near active nest trees could disturb 
Swainson’s hawks or other raptors if they are nesting nearby. Construction disturbance could result 
in nest abandonment, failure, and/or mortality of chicks or eggs. Other Swainson’s hawk and other 
raptor nests located near proposed facilities could also be disturbed or fail as a result of project 
construction during the breeding season.  

Although Swainson’s hawk is the only California-listed raptor species expected in the project vicinity, 
white-tailed kite, a Fully Protected species under the California Fish and Game Code, could also nest 
on or near the project area; and northern harrier, designated by CDFW as a species of special 
concern, has nested in the project area. Additionally, all raptor species and their nests are protected 
under California Fish and Game Code. Other raptors known to nest in the project area or in the 
vicinity include American kestrel, red-tailed hawk, great horned owl, barn owl, and western burrowing 
owl (Table 4.9-11). Western burrowing owl is designated by CDFW as a species of special concern. 
The nearest burrowing owl burrows are located in annual grassland approximately 0.2 mile east of 
the project area boundary, on the east (opposite) side of Laguna Station Road and the UPRR berm. 
Bufferlands biologists have monitored and managed for the burrowing owl population for more than 
20 years. Nesting has not been documented and is not expected in the project area, although 
individuals could forage there. 

Table 4.9-11 Number of Previously Documented Raptor Nests Within 500 feet of the Project Area (2009—2013) 
Species 2009 2010 2011 2012 2013 

Great horned owl 1 2 2 3 1 
Northern harrier 1 2 2 3 1 
Swainson’s hawk 2 2 1 2 2 
Red-tailed hawk 2 3 3 4 2 
White-tailed kite 1 1 0 0 0 

Total 7 10 8 12 6 
Source: Bufferlands 2013 
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Approximately 250 acres of annual grassland and ruderal habitat within the existing project site is 
considered suitable foraging habitat for Swainson’s hawk. Annual grassland along the optional 
effluent conduit area also provides additional foraging habitat. Although the habitat quality and 
function of annual grassland for Swainson’s hawk foraging varies across the project area as a 
function of vegetation density, species composition, patch size, and other factors, this analysis 
conservatively assumes that all of the grassland and ruderal areas provide some value as foraging 
habitat, based on their close proximity to multiple previously recorded Swainson’s hawk nests (see 
Exhibit 4.9-1). Approximately 220 acres of this habitat would be affected by the project, through 
construction of the ESBs, PEPS facility, SSBs, BNR facility, stockpiling, contractor laydown, and other 
project components. This amount of foraging habitat loss adjacent to multiple previously recorded 
Swainson’s hawk nests is considered substantial; and, without adequate mitigation, this conversion 
would conflict with Chapter 16.130 of Title 16 of the Sacramento County Code, which addresses the 
reduction in Swainson’s hawk foraging habitat within unincorporated Sacramento County. 

If the optional effluent conduit is selected and constructed, the project disturbance area would be 
restored to existing Bufferlands vegetation and habitat conditions following construction of the 
underground conduit. Therefore, impacts to potential Swainson’s hawk foraging habitat as a result of 
the optional conduit are assumed to be temporary. Because suitable foraging habitat would be 
available nearby on the Bufferlands and surrounding areas, the relatively small amount of temporary 
disturbance associated with the optional effluent conduit would not be substantial.  

The potential loss of Swainson’s hawk and other raptor nests, removal of a previously recorded 
Swainson’s hawk nest tree, and the loss of approximately 220 acres of Swainson’s hawk foraging 
habitat in the main facilities area adjacent to several active nests, would be a significant impact. 

Mitigation Measure 4.9-5: Swainson’s hawk and other nesting raptors. 
The District will consult with CDFW with respect to the following measures proposed to mitigate for 
habitat removal and potential nest disturbance. As part of the consultation, the District may seek take 
authorization under Section 2081 of the Fish and Game Code. The following measures will be 
implemented and are intended to avoid, minimize, and fully mitigate impacts on Swainson’s hawk, as 
well as to other raptors: 

 For construction activities that would occur within 0.25 mile of a known or likely Swainson’s hawk 
nest site (identified based on previous years’ use by Swainson’s hawk), the District will attempt to 
initiate construction activities there before the nest initiation phase (i.e., before March 1). 
Depending on the timing, regularity, and intensity of construction activity, construction in the area 
prior to nest initiation may discourage a Swainson’s hawk pair from using that site and eliminate 
the need to implement further nest-protection measures, such as buffers and limited construction 
operating periods around active nests. Other measures to deter establishment of nests (e.g., 
reflective striping or decoys) may be used prior to the breeding season in areas planned for active 
construction. However, if breeding raptors establish an active nest site, as evidenced by nest 
building, egg laying, incubation, or other nesting behavior, near the construction area, they will not 
be harassed or deterred from continuing with their normal breeding activities. 

 For project activities, including tree removal, that begin between March 1 and September 15, 
qualified biologists will conduct preconstruction surveys for Swainson’s hawk and other nesting 
raptors and to identify active nests on and within 0.5 mile of the project site. The surveys will be 
conducted before the beginning of any construction activities between March 1 and September 15, 
following the Recommended Timing and Methodology for Swainson’s Hawk Nesting Surveys in 
California’s Central Valley (Swainson’s Hawk Technical Advisory Committee 2000). 

 Impacts to nesting Swainson’s hawks and other raptors will be avoided by establishing appropriate 
buffers around active nest sites identified during preconstruction raptor surveys. No project activity 
will commence within the buffer areas until a qualified biologist has determined, in coordination 
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with CDFW, the young have fledged, the nest is no longer active, or reducing the buffer would not 
likely result in nest abandonment. CDFW guidelines recommend implementation of 0.25- mile-wide 
buffer for Swainson’s hawk and 500-feet for other raptors, but the size of the buffer may be 
adjusted if a qualified biologist and the District, in consultation with CDFW, determine that such an 
adjustment would not be likely to adversely affect the nest. Monitoring of the nest by a qualified 
biologist during and after construction activities will be required if the activity has potential to 
adversely affect the nest. 

 Trees will not be removed during the breeding season for nesting raptors unless a survey by a 
qualified biologist verifies that there is not an active nest in the tree. Loss of nest trees will be 
compensated by planting replacement trees according to Mitigation Measure 4.9-8. 

 To mitigate for the permanent loss of 220 acres of Swainson’s hawk foraging habitat, the District 
will provide 170 acres of foraging habitat compensation at a mitigation ratio between 0.5:1 to 1:1 
(mitigation to impact ratio) based on factors described in Table 4.9-12. 

Table 4.9-12 Swainson’s Hawk Foraging Habitat Impact and Mitigation Acreage 

Project Facility Land Cover Impact 
Acres 

Mitigation to 
Impact Ratio 

Mitigation 
Acres Comments 

ESBs, Solid Storage 
Basins, Security Area, 

Filtration Facility 

Annual 
Grassland 116 1:1 116  

Stockpile Annual 
Grassland 40 0.5:1 20 

Stockpile will provide foraging 
habitat value as it will be comprised 
of excavated natural materials and 

will be vegetated; however, the 
stockpile will be subject to regular 
disturbance into the foreseeable 

future 
Portion of BNR 

Facility/PEPS, contractor 
laydown area 

Ruderal 8 1:1 8 Swainson’s hawk nest in 2013 in 
this habitat patch 

Portions of BNR 
Facility/PEPS, contractor 

laydown, stockpiling, 
heavy equipment 

refueling 

Ruderal 58 0.5:1 29 

This area of ruderal habitat is 
located within the SRWTP and is 
subject to continual disturbance 

including vegetation control activities 
that diminishes its value as foraging 

habitat  
Total  220  170  

Source: Data compiled by Ascent Environmental in 2014 

 

 The appropriate compensatory mitigation could include implementation of the following options to 
achieve the 170 acres of compensation for loss of foraging habitat:  

 Participate in the County’s Swainson’s Hawk Mitigation Program. Participating in the County’s 
Swainson’s Hawk Mitigation Program is one option for mitigating the loss of foraging habitat 
within unincorporated areas of the County. Under this program, mitigation for impacts less 
than 40 acres can be achieved by paying a mitigation fee or providing replacement habitat 
(title or easement to suitable Swainson’s hawk mitigation lands on a per-acre basis); 
mitigation for impacts of 40 acres or greater can be achieved only by providing replacement 
habitat under this program. 
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 Identify and dedicate an appropriate location and amount of Bufferlands land to permanent 
conservation for Swainson’s hawk habitat, and implement a management and monitoring 
plan for the conservation area.  

 Purchase credits in a CDFW-approved Swainson’s hawk conservation bank. 

Significance after Mitigation 
Implementing Mitigation Measure 4.9-5 would fully mitigate project-related impacts on Swainson’s 
hawk, and would reduce impacts to northern harrier, white-tailed kite, and other nesting raptors to a 
less-than-significant level because it would avoid the potential disturbance or loss of active nests or 
compensate for loss of nests during project construction, accordingly, ensure that trees would be 
replanted to compensate for the loss of a nest tree, and require compensation for the permanent 
loss of Swainson’s hawk foraging habitat.  

Impact 4.9-6: Disturbances to loggerhead shrike and other special-status birds.  
Vegetation clearing and other construction activities for the proposed facilities could result in the 
loss of individuals or nests, or disruptions to nesting attempts, of loggerhead shrike, and possibly 
other special-status bird species if they nest in the project area in the future. The potential 
disturbance or loss of loggerhead shrike and other special-status bird nests would be significant.  

Loggerhead shrike, which is designated by CDFW as a species of special concern, is known to nest in 
the south portion of the main facilities area along Bufferlands Road, and could nest in other 
locations. Construction of the SSBs and new security features, and potential stockpiling of excavated 
material, in the south portion of the main facilities area could disturb nesting loggerhead shrikes, if 
shrikes nest there again and during construction. Project construction would involve disking or 
stripping of vegetation, grading for drainage, and placement of an aggregate base within the 
disturbance area for contractor/CM trailer and parking/future SSBs. In addition to potential damage or 
direct removal of an active nest, these construction activities could result in noise, dust, and other 
disturbances to nesting birds, resulting in potential nest abandonment and mortality to eggs and 
chicks. Additionally, project construction would result in the permanent loss of grassland foraging 
habitat for loggerhead shrike; however, suitable and more contiguous habitat is available and 
relatively abundant adjacent to the project area on the Bufferlands.  

Song sparrow (Modesto population), which is designated by CDFW as a species of special concern, is 
a regular resident and breeder on the Bufferlands near the optional effluent conduit area. 
Construction of the optional effluent conduit during the breeding season could disturb nesting song 
sparrows, including causing nest abandonment and mortality to eggs and chicks. Other special-
status species, such as yellow warbler, could or are known to occur in riparian habitat in the optional 
effluent conduit area during spring and fall migrations, but are not expected to nest there (see Table 
4.9-4).  

Lesser sandhill crane is a CDFW species of special concern that winters in the area and is a regular 
visitor to the Bufferlands. Greater sandhill crane, which is listed as threatened under CESA and a 
fully protected species by CDFW, is also a regular (often daily) visitor during the winter. Sandhill 
cranes do not breed near the project area but are commonly observed foraging and resting in annual 
grassland habitat within the proposed ESBs area during the winter. ESBs modifications are proposed 
to occur during the dry season, when Sandhill cranes are not expected to occur in the region or 
regularly use habitats in the project area. If project activities were initiated in areas being used by 
Sandhill cranes for foraging or resting, the cranes would likely move offsite unharmed. Although a 
loss of foraging and resting habitat for Sandhill crane would occur, suitable and more contiguous 
habitat is available and relatively abundant adjacent to the project area on the Bufferlands. 
Therefore, the loss of winter habitat within the main SRWTP facilities area is not expected to affect 
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the local wintering population abundance or viability of Sandhill crane, and would not be considered 
substantial.  

The potential disturbance or loss of loggerhead shrike or other special-status bird nests, if they are 
found to occur in the project area in the future prior to construction, as a result of project 
construction would be a significant impact.  

Mitigation Measure 4.9-6: Loggerhead shrike and other special-status birds. 
Before any ground-disturbing project activities begin for a given proposed facility, a qualified biologist 
will identify potential habitat for nesting loggerhead shrike and other special-status bird species in 
areas that could be affected during the breeding season by construction of the given proposed 
facility. To the extent feasible, construction-related vegetation removal will occur before the nesting 
season. If vegetation removal or other disturbance related to construction of the facility is required 
during the nesting season, focused surveys for active nests of special-status birds will be conducted 
before and within 14 days of initiating construction. A qualified biologist will conduct preconstruction 
surveys to identify active nests that could be affected. The appropriate area to be surveyed and 
timing of the survey may vary depending on the activity and species that could be affected. If no 
active nests are found during focused surveys, no further action under this measure will be required. 
If an active loggerhead shrike or other special-status bird nest is located during the preconstruction 
surveys, the biologist will notify CDFW. If necessary, modifications to the project design to avoid 
removal of occupied habitat while still achieving project objectives will be evaluated, and 
implemented to the extent feasible. If avoidance is not feasible or conflicts with project objectives, 
construction will be prohibited within a minimum of 100 feet of the nest to avoid disturbance until 
the nest is no longer active. These recommended buffer areas may be reduced through consultation 
with CDFW.  

Significance after Mitigation 
With implementation of Mitigation Measure 4.9-6, the potential loss of individuals or nests of 
loggerhead shrike and other special-status bird species as a result of project construction would be 
avoided. Therefore, this impact would be reduced to a less-than-significant level. 

Impact 4.9-7: Potential effects on giant garter snake and western pond turtle as a result of 
the optional effluent conduit.  
Habitat in the main facilities portion of the project area is poor quality for giant garter snake (GGS) 
and western pond turtle due to the lack of suitable aquatic habitat in ditches and other wetland 
features, and project implementation is not expected to affect GGS or western pond turtle in the 
main facilities area. In the optional effluent conduit alignment area, Morrison Creek and seasonal 
wetlands associated with the creek, and adjacent upland habitats within 200 feet of the aquatic 
habitat, are considered potential habitat for GGS and western pond turtle. This general analysis of 
the conceptual design for optional facilities assumes that construction of the optional conduit, which 
would involve open trenching, refilling, and restoring the construction corridor, could result in 
mortality of GGS or western pond turtle individuals if they are present. The potential for construction 
of the optional effluent conduit to cause take of GGS or western pond turtle is a potentially 
significant impact for this portion of the project.  

Habitat in the main facilities portion of the project area is poor quality for giant garter snake (GGS) 
and western pond turtle due to a lack of suitable aquatic habitat, the fragmented nature of the 
ephemeral ditches, lack of permanent water in Sims Ditch during the GGS active season, and 
relative isolation from known populations. Sims Ditch was previously identified as suitable habitat for 
GGS: however, the aquaculture facility that was the primary source of water to this ditch closed two 
years ago and Sims Ditch has remained dry throughout summer since the aquaculture facility ceased 
operation. Due to lack of water during the active season, Sims Ditch is not considered to currently 
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provide suitable habitat for GGS. Furthermore, the project does not include fill of Sims Ditch or any 
ground-breaking activities within 200 feet of Sims Ditch. 

Suitable and potentially occupied habitat for GGS occurs north of the proposed ESBs area (outside 
the project site), along Laguna Creek. A levee, levee road, and chain-link fence separate the suitable 
GGS habitat along Laguna Creek from the project site and the ESBs area. GGS could use seasonal 
wetland and aquatic habitat immediately north of the levee, as well as riprap along the north side of 
the levee for refugia. However, if GGS occurs along Laguna Creek in this area, GGS individuals are 
not expected to move south across the levee into the project site or be affected during construction 
of the ESBs area. The levee and ESBs area do not provide suitable upland or aquatic habitat for 
GGS. Additionally, as part of mitigation for potential construction-related water quality impacts to 
Laguna Creek (Mitigation Measure 4.7-1), a silt fence (with snake exclusion fabric) would be 
constructed and maintained along the levee during construction. The presence of a silt fence would 
create an additional barrier to any potential GGS movement from Laguna Creek into the ESBs area 
and further prevent potential impacts to GGS during construction.  

In the optional effluent conduit alignment area, suitable habitat for GGS and western pond turtle is 
present in Morrison Creek, seasonal wetlands associated with the creek, and adjacent upland 
habitats within 200 feet of the aquatic habitat. Morrison Creek has flowing water throughout the 
year, likely the result of urban runoff and other water inputs. The gradient is low and water velocity is 
generally slow. The substrate consists mainly of sand, silt and mud. Morrison Creek supports 
seasonal wetland and riparian woodland along its banks. Although not expected to occur in the 
conduit alignment area due to overall rarity and lack of recent verified records in the area, GGS could 
occur in suitable habitats along Morrison Creek. Western pond turtle could occur in the aquatic 
habitat in the effluent conduit area. This analysis of the conceptual design assumes that construction of 
the optional conduit, which would involve open trenching, refilling, and restoring the construction 
corridor, could occur within 200 feet of aquatic habitat suitable for and potentially occupied by GGS 
and western pond turtle. The potential for construction of the optional conduit to cause take of GGS 
and western pond turtle is a potentially significant impact for this portion of the project.  

Mitigation Measure 4.9-7: Giant garter snake and western pond turtle (optional effluent 
conduit). 
If the optional effluent conduit is selected and constructed, the following measures will be 
implemented to avoid potentially significant impacts on giant garter snake and western pond turtle: 

 All ground-disturbing construction activities within 200 feet of aquatic habitat (e.g., Morrison Creek 
and associated seasonal wetlands) suitable for giant garter snakes will be conducted during the 
snake’s active season of May 1 to October 1 so that snakes can move and avoid danger. For any 
construction outside of this period, USFWS will be consulted to determine whether additional 
measures are necessary to avoid or minimize potential impacts during the inactive season and 
avoid take. 

 Heavy equipment and vehicular movement within 200 feet of the banks of aquatic habitat will be 
restricted to existing access roads and the predetermined staging and construction sites to 
minimize habitat disturbance. 

 In areas where wetlands, irrigation ditches, or other potential giant garter snake habitats are being 
retained on the site: 

 A qualified biologist will direct the installation of temporary exclusion fencing around suitable 
upland habitat within 200 feet of aquatic habitat to prevent giant garter snakes from 
entering the work area during construction. The fencing will be maintained for the duration of 
the construction activities; 



Ascent Environmental  Terrestrial Biological Resources 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 4.9-51 

 Ground disturbance, spoils, and equipment storage and other project activities will not be 
allowed within the fenced area; and 

 The water quality will be maintained and construction runoff into wetland areas will be 
limited through the use of hay bales, filter fences, vegetative buffer strips, or other accepted 
equivalents. However, no plastic, monofilament, jute, or similar matting to control erosion 
that could entangle snakes will be placed in the project area. 

 If wetlands, irrigation ditches, or other potential giant garter snake and western pond turtle habitat 
would be filled, the aquatic habitats will be dewatered at least 15 days before fill. Dewatering of 
aquatic habitat for construction purposes will not occur between October 1 and April 15, with the 
exception of any areas within a cofferdam, unless authorized by USFWS. Any dewatered habitat 
must remain dry for at least 15 consecutive days after April 15 and before excavation or filling of 
the dewatered habitat. A qualified biologist will be present during dewatering to survey for western 
pond turtles. If pond turtles are found, they will be relocated by a qualified biologist to the nearest 
area with suitable aquatic habitat outside of the area of disturbance and CDFW will be notified. If 
GGS are observed, the species will be allowed to move out of the area on its own and will not be 
captured or relocated unless authorized by USFWS. 

 Before ground disturbance, all onsite construction personnel will be instructed by a qualified 
biologist regarding the potential presence of giant garter snakes and western pond turtle, the 
importance of avoiding impacts on this species and its habitat, and recognition of giant garter 
snakes and their habitat(s). 

 Within 24 hours before beginning construction activities within 200 feet of suitable aquatic habitat 
for giant garter snakes and western pond turtle, a qualified biologist will inspect areas of 
anticipated disturbance for the presence of giant garter snakes. The construction area will be 
reinspected whenever a lapse in construction activity of 2 weeks or more has occurred. The 
monitoring biologist will be available thereafter; if a snake is encountered during construction 
activities, the monitoring biologist will have the authority to stop construction activities until 
appropriate corrective measures have been completed or it is determined that the snake will not 
be harmed. Giant garter snakes encountered during construction activities should be allowed to 
move away from construction activities on their own. Any sightings or incidental take must be 
reported within 24 hours to the USFWS by telephone at (916) 414-6600. 

 After completion of project-related construction activities, any temporary fill and construction debris 
will be removed, and wherever feasible, disturbed areas will be restored to pre-project conditions. 
For any fill or debris that could be used as snake refugia, removal will occur prior to giant garter 
snake inactive season (October 2 to April 30), or potential refugia removed after that date must be 
surveyed for the presence of snakes by a qualified biologist prior to removal. 

 Prior to project construction, USFWS will be consulted pursuant to Section 7 of the ESA. The 
activities may qualify to use the “Programmatic Formal Consultation for U.S. Army Corps of 
Engineers 404 Permitted Projects with Relatively Small Effects on the Giant Garter Snake within 
Butte, Colusa, Glenn, Fresno, Merced, Sacramento, San Joaquin, Solano, Stanislaus, Sutter and 
Yolo Counties, California” (USFWS 1999). The Habitat Replacement & Restoration Guidelines 
(Appendix A), Items Necessary for Formal Consultation (Appendix B), Avoidance & Minimization 
Measures During Construction (Appendix C), and Monitoring Requirements (Appendix D) will be 
followed. 

Significance after Mitigation 
If the optional effluent conduct is selected and constructed, implementing Mitigation Measure 4.9-7 
would reduce potentially significant impacts on giant garter snake and western pond turtle to a less-
than-significant level because it would ensure that project construction would avoid harming or 
killing giant garter snake and western pond turtle, and that habitat would be restored and replaced. 
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Impact 4.9-8: Tree removal for construction of treatment facilities.  
Construction of the project would result in the loss of approximately ten cottonwood trees and four 
eucalyptus trees from the main facilities area. The Sacramento County General Plan provides for the 
protection of trees from urban areas. Removal of ten native cottonwood and four non-native 
eucalyptus trees from the main facilities area would be a significant impact. 

Project development would require the removal of ten cottonwood and four eucalyptus trees. Two 
cottonwoods are south of the ESBs area, and would be removed for the scraper and truck routes. 
Three cottonwoods would be removed from a ruderal field where the PEPS and primary effluent 
channel would be constructed. Five cottonwoods would be removed as part of the construction of the 
BNR facility. Four eucalyptus trees would be removed from the edge of the grasslands where the 
SSBs would be constructed. None of the trees to be removed would be protected by the Sacramento 
County Tree Protection Ordinance, which applies to native oaks, heritage oak trees over 60 inches in 
circumference, or public or landmark trees. The cottonwoods, which are native to California, are 
protected by the Sacramento County General Plan. Policy CO-139 requires that native trees that 
cannot be protected to be replaced in-kind. The eucalyptus trees, which are non-native, are 
protected by Policy CO-145 that requires non-native tree canopy be replaced. The removal of 14 
trees from the project site without replacement would be a significant impact. 

Mitigation Measure 4.9-8: Tree removal for construction of treatment facilities. 
To reduce the loss of native and non-native trees in the treatment facilities area, the District will 
provide replacement trees in suitable areas outside of the project footprint, either in the main 
treatment area or in the Bufferlands.  

 The District will survey the cottonwood trees to be removed and measure the diameter of each tree 
at breast height.  

 The District will replant cottonwoods, the combined diameter of which will equal the combined 
diameter of the trees removed.  

 For the removal of four eucalyptus trees, the District will plant trees to create new tree canopy 
equivalent to the acreage of non-native tree canopy removed. New tree canopy acreage will be 
calculated using the 15-year shade cover values for tree species. 

 All plantings will be maintained and monitored by the District for a period of five years. 

Significance after Mitigation 
Implementing Mitigation Measure 4.9-8 would reduce significant impacts of tree removal to a less-
than-significant level because it would ensure that total diameter of native trees are replaced and 
shade cover values for non-native trees are replaced. 

Impact 4.9-9: Potential loss or degradation of oak woodland, native perennial grassland, 
and riparian woodland as a result of the optional effluent conduit.  
If the optional effluent conduit is selected, construction could result in the loss or degradation of 
native perennial grassland, oak woodland and riparian woodland vegetation. The native perennial 
grassland is considered a sensitive natural community by CDFW and is protected in the project area by a 
Project Cooperative Agreement (PCA). The loss of oak woodland or riparian woodland habitats could 
conflict with resource protection policies in the Sacramento County 2030 General Plan; project 
construction could also result in loss or degradation of stream or riparian habitat protected under 
Section 1602 of the Fish and Game Code. The potential for construction of the optional effluent 
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conduit to adversely affect these sensitive habitats and conflict with local policies protecting 
biological resources is a potentially significant impact for this portion of the project.  

The optional effluent conduit area includes 9 acres of native perennial grassland, 0.3 acre of valley 
oak woodland, and 3.5 acres of riparian woodland (Table 4.9-2). Valley oak woodland occurs as a 
small patch adjacent to I-5. The canopy of this woodland is dominated by valley oak with understory 
of annual grassland species. The valley oak woodland is associated with riparian woodland to the 
east, but is separated from this related community by a levee, which likely eliminates the wetland 
hydrology necessary to support more hydrophytic species. Trees span a variety of age classes and 
sizes and are scattered in their distribution. Valley oak trees also occur within higher elevation areas 
of riparian woodlands. Riparian woodland occurs in the optional effluent conduit area along Morrison 
and Laguna Creeks. This habitat is composed of upland riparian woodland as well as riparian 
wetlands, although these habitat types were not distinguished during the field survey and all riparian 
areas are mapped as riparian woodland. As discussed previously, these habitats are considered 
sensitive because they are declining in quantity and condition throughout the region and because 
they provide important habitat functions. Additionally, the Sacramento County 2030 General Plan 
includes goals and policies for the protection, and mitigation of impacts to, riparian woodland and 
oak woodland habitats; and California Fish and Game Code Section 1602 regulates activities that 
would affect streams and their associated riparian habitat.  

If the optional effluent conduit is selected, construction could result in the degradation or loss of 
native perennial grassland, oak woodland, and riparian vegetation. This general analysis of the 
conceptual design for optional facilities assumes that construction of the optional conduit, which 
would involve open trenching, refilling, and restoring the construction corridor, could occur within or 
adjacent to the canopies of these communities. However, because the effluent conduit is an optional 
project component, and final design would be completed if it is selected for implementation, the 
amount of native perennial grassland, oak woodland or riparian tree and other vegetation removal that 
would occur under this option has not been quantified; and potential alignment locations that could 
feasibly minimize or avoid vegetation removal within these communities have not been evaluated. Native 
perennial grassland is considered a sensitive natural community by CDFW. The loss or degradation of oak 
woodland or riparian woodland could conflict with resource protection policies in the Sacramento County 
2030 General Plan; project construction could also result in loss or degradation of stream or riparian 
habitat protected under Section 1602 of the Fish and Game Code. The potential for construction of 
the optional effluent conduit to adversely affect these sensitive habitats and conflict with local 
policies protecting biological resources is a potentially significant impact for this portion of the 
project.  

Mitigation Measure 4.9-9: Oak woodland, native perennial grassland, and riparian 
woodland habitats (optional effluent conduit). 
If the optional effluent conduit is selected and constructed, the following measures will be 
implemented to minimize, avoid, and compensate for impacts to these sensitive habitats and avoid 
potential conflicts with local policies that protect them. 

 To the extent practicable, and in consideration of other design requirements and constraints 
(such as meeting primary project objectives and needs, avoidance of other sensitive resources, 
etc.), the District will attempt to design the effluent conduit alignment to minimize the removal of 
native perennial grassland and riparian and oak woodland vegetation, particularly trees that 
contribute to the overstory canopy of these communities.  

 The District will prepare and implement an oak and riparian woodland restoration or 
enhancement plan for this element of the project. The primary goals of the plan will be to 
compensate for the project-related loss or degradation of oak and riparian woodland habitats, 
and achieve a no-net-loss of habitat acreage and functions over the long term through vegetation 
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planting or other habitat enhancement actions. The plan will consider and incorporate the 
applicable policies and implementation measures related to oak woodland and riparian 
conservation and mitigation in the Sacramento County 2030 General Plan (Sacramento County 
2011), including Policies CO-58, CO-59, CO-60, CO-61, CO-62, CO-138, CO-139, CO-140, and CO-
141 and their associated implementation measures. Implementation of this plan may be 
achieved in suitable locations on the Bufferlands, including as part of post-construction 
restoration of the effluent conduit construction corridor. 

 The District will implement a revegetation plan for the native perennial grassland that is consistent 
with the original restoration project’s planting and establishment specifications. Any restrictions 
associated with the Project Cooperative Agreement (PCA) for the restoration area will be enforced. 

 Fully implement Mitigation Measure 4.8-1, which requires the District to secure and comply with 
a CDFW Streambed Alteration Agreement (see Section 4.8, “Aquatic Biological Resources”).  

Significance after Mitigation 
If the optional effluent conduct is selected and constructed, implementing Mitigation Measure 4.9-9 
would reduce potentially significant impacts to oak woodland, native perennial grassland, and 
riparian woodland habitats to a less-than-significant level because it would require compensation for 
impacts to these sensitive habitats and consistency with local policies that protect them. 
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4.10 PUBLIC HEALTH AND SAFETY 
This section evaluates the potential for the project to expose construction workers and future 
receptors to existing and potential hazards and hazardous materials. The analysis contained herein 
was derived, in part, from a search of government databases, including those under the jurisdiction 
of the U.S. Environmental Project Agency (U.S. EPA) and the California Department of Toxic 
Substances Control (DTSC). The effects of water quality of human health are discussed in Section 
4.7, “Hydrology and Water Quality.” 

4.10.1 Regulatory Background 

FEDERAL 

Resource Conservation and Recovery Act 
The primary Federal agency regulating the generation, transport, and disposal of hazardous 
substances is EPA, under the authority of the Resource Conservation and Recovery Act (RCRA). RCRA 
established an all-encompassing Federal regulatory program for hazardous waste that is 
administered in California by DTSC. Under RCRA, DTSC regulates the generation, transportation, 
treatment, storage, and disposal of hazardous waste. RCRA was amended in 1984 by the Hazardous 
and Solid Waste Amendments of 1984, which specifically prohibits the use of certain techniques for 
the disposal of various hazardous waste. The Federal Emergency Planning and Community Right-to-
Know Act of 1986 imposes planning requirements to help protect local communities in the event of 
accidental release of an extremely hazardous substance.  

Clean Air Act  
Regulations under the Clean Air Act (42 U.S. Code [USC] 7401 et seq. as amended) are designed to 
prevent accidental releases of hazardous materials. The regulations require facilities that store a 
threshold quantity or greater of listed regulated substances to develop a risk management plan, 
including hazard assessments and response programs to prevent accidental releases of listed 
chemicals. 

Toxic Substances Control Act/Resource Conservation and Recovery Act/Hazardous and 
Solid Waste Act  
The Federal Toxic Substances Control Act of 1976 (15 USC 2605) and the Resource Conservation 
and Recovery Act of 1976 (42 USC 6901 et seq.) established a program administered by the U.S. 
EPA for the regulation of the generation, transportation, treatment, storage, and disposal of 
hazardous waste. The Resource Conservation and Recovery Act was amended in 1984 by the 
Hazardous and Solid Waste Act, which affirmed and extended the “cradle to grave” system of 
regulating hazardous wastes. 

U.S. Department of Transportation Hazardous Materials Transport Act  
The U.S. Department of Transportation, in conjunction with the U.S. EPA, is responsible for 
enforcement and implementation of federal laws and regulations pertaining to transportation of 
hazardous materials. The Hazardous Materials Transportation Act of 1974 (49 USC 5101) directs 
the U.S. Department of Transportation to establish criteria and regulations regarding the safe 
storage and transportation of hazardous materials. Code of Federal Regulations (CFR) 49, 171–180, 
regulates the transportation of hazardous materials, types of material defined as hazardous, and the 
marking of vehicles transporting hazardous materials. 
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Occupational Safety and Health Administration  
The Occupational Safety and Health Administration’s (OSHA’s) (Title 29 CFR 1910) mission is to 
ensure the safety and health of America’s workers by setting and enforcing standards; providing 
training, outreach, and education; establishing partnerships; and encouraging continual 
improvement in workplace safety and health. OSHA staff establishes and enforces protective 
standards and reaches out to employers and employees through technical assistance and 
consultation programs.  

STATE 

Safe Drinking Water and Toxics Enforcement Act 
The Safe Drinking Water and Toxics Enforcement Act of 1986 (Proposition 65) identifies chemicals 
that cause cancer and reproductive toxicity, provides information for the public, and prevents 
discharge of the chemicals into sources of drinking water. Lists of the chemicals of concern are 
published and updated periodically. Businesses are required to notify Californians about the 
chemicals in products they purchase, in the workplace, or that are released to the environment. By 
providing this information, individuals are able to make informed decisions about protecting 
themselves from exposure to these chemicals. 

Hazardous Waste Control Act  
The Hazardous Waste Control Act created the State hazardous waste management program. It is 
similar to, but more stringent than, the federal Resource Conservation and Recovery Act program. 
The act is implemented by regulations contained in Title 26 of the CCR, which describes the following 
required aspects for the proper management of hazardous waste: identification and classification; 
generation and transportation; design and permitting of recycling treatment, storage and disposal 
facilities; operation of facilities and staff training; and closure of facilities and liability requirements. 
These regulations list more than 800 materials that may be hazardous and establish criteria for 
identifying, packaging, and disposing of such waste. Under the Hazardous Waste Control Act and 
Title 26, the generator of hazardous waste must complete a manifest that accompanies the waste 
from generator to transporter to the ultimate disposal location. Copies of the manifest must be filed 
with the DTSC. 

Unified Hazardous Waste and Hazardous Materials Management Regulatory Program  
The Unified Hazardous Waste and Hazardous Materials Management Regulatory Program (Unified 
Program) requires the administrative consolidation of six hazardous materials and waste programs 
(Program Elements) under one agency, a Certified Unified Program Agency (CUPA). The following 
Program Elements are consolidated under the Unified Program: 

 Hazardous Waste Generator and Onsite Hazardous Waste Treatment Programs (a.k.a., Tiered 
Permitting); 

 Aboveground Petroleum Storage Tanks (Spill Prevention Control and Countermeasures Plan 
[SPCC]); 

 Hazardous Materials Release Response Plans and Inventory Program (a.k.a. Hazardous 
Materials Disclosure or “Community-Right-To-Know”), Hazardous Material Plans (HMP); 

 California Accidental Release Prevention program requires a Risk Management Plan (RMP); 

 Underground Storage Tank (UST) Program; and 

 Uniform Fire Code Plans, Hazardous Materials Management, and Inventory Requirements. 
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The Unified Program is intended to provide relief to businesses complying with the overlapping and 
sometimes conflicting requirements of formerly independently managed programs. The Unified 
Program is implemented at the local government level by CUPAs. Most CUPAs have been established 
as a function of a local environmental health or fire department. Some CUPAs have contractual 
agreements with another local agency, a participating agency, which implements one or more 
Program Elements in coordination with the CUPA. 

California Air Toxics Program 
The California Air Resources Board implements the California Air Toxics Program. The program 
establishes the process for the identification and control of toxic air contaminants (TACs). It also 
includes provisions to enhance public awareness of significant toxic exposures, and seeks to reduce 
hazardous materials related to risks from TAC emissions. Within the program, California Air 
Resources Board maintains the TAC identification list, which provides information on substances 
identified as California TACs. The program also includes the Toxic Air Contaminant Control Program, 
which implements emission control measures on certain industrial and other activities that are 
known to be potential sources of TACs. For a discussion of project-generated TAC emissions, see 
Section 4.3, “Air Quality.” 

Screening Levels for Hazardous Materials in Soil or Groundwater 
The regional water quality control board (RWQCB) environmental screening limits are guidelines used 
to evaluate the potential risk associated with chemicals found in soil or groundwater where a release 
of hazardous materials has occurred. Residential screening levels are the most restrictive; soil with 
chemical concentrations below these levels generally would not require remediation and would be 
suitable for unrestricted uses if disposed of offsite. Commercial/industrial screening levels are 
generally higher than residential screening levels because they are based on potential worker 
exposure to hazardous materials in the soil (and these are generally less than residential exposures). 
Screening levels for construction workers are also higher than for commercial/industrial workers 
because construction workers are only exposed to the chemical of concern during the duration of 
construction, while industrial workers are assumed to be exposed over a working lifetime. 

The California Environmental Protection Agency (Cal/EPA) California Human Health Screening Levels 
(CHHSLs (Cal/EPA 2005) are concentrations of 54 hazardous chemicals in soil or soil gas that 
Cal/EPA considers to be below thresholds of concern for risks to human health. The CHHSLs can be 
used to screen sites for potential human health concerns where releases of hazardous chemicals 
have occurred. The presence of a chemical at concentrations in excess of a CHHSL does not indicate 
that adverse impacts are occurring or will occur, but suggests that further evaluation is warranted. 
The CHHSLs are guidance, and not regulatory cleanup standards. 

Waste Classification Criteria 
In accordance with Title 22 of the CCR Section 66261.20 et seq., excavated soil is classified as a 
hazardous waste if it exhibits the characteristics of ignitability, corrosivity, reactivity, and/or toxicity. A 
waste is considered toxic in accordance with 22 CCR 66261.24 if it contains:  

 total concentrations of certain substances at concentrations greater than the total threshold limit 
concentration;  

 soluble concentrations greater than the soluble threshold limit concentration (STLC);  

 soluble concentrations of certain substances greater than federal toxicity regulatory levels using 
the toxicity characteristic leaching procedure (TCLP); or 

 specified carcinogenic substances at a single or combined concentration of 0.001 percent. 
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State and federal regulations consider waste to be hazardous if the soluble concentration exceeds 
the federal regulatory level as determined by the TCLP. Because the TCLP involves a 20-to-1 dilution 
of the sample, the total concentration of a substance in the soil would need to exceed 20 times the 
regulatory level for the soluble concentration to exceed the regulatory level in the extract. A waste is 
also considered hazardous under state regulations if the soluble contaminant concentration exceeds 
the STLC as determined by the waste extraction test method. Because the waste extraction test 
analysis is performed using a 10-to-1 dilution of the sample, the total concentration of a substance 
would need to exceed 10 times the STLC for the soluble concentration to possibly exceed the STLC in 
the extract. A waste may also be classified as toxic if testing indicates toxicity greater than the 
specified criteria. Soil that is not classified as a hazardous waste can be accepted at a Class II or 
Class III designated landfill, depending on the waste acceptance criteria for the specific landfill.  

California Department of Toxic Substances Control 
DTSC implements and oversees the Hazardous Waste and Substances Sites (Cortese) List. The 
Cortese List is used by state agencies, local agencies, and project developers in order to ensure 
compliance with CEQA requirements for providing information about the location of hazardous 
materials release sites. The list is updated at least annually, as required under CEQA, with input from 
DTSC as well as other state and local government agencies that are required to update and submit 
hazardous materials release information and updates. Cortese list information is available through 
DTSC’s EnviroStor website, and via the State Water Resources Control Board’s Geotracker website. 

California Office of Emergency Services  
In order to protect the public health and safety and the environment, the California Office of Emergency 
Services is responsible for establishing and managing statewide standards for business and area 
plans relating to the handling and release or threatened release of hazardous materials. Basic 
information on hazardous materials handled, used, stored, or disposed of (including location, type, 
quantity, and the health risks) needs to be available to firefighters, public safety officers, and regulatory 
agencies needs to be included in business plans in order to prevent or mitigate the damage to the 
health and safety of persons and the environment from the release or threatened release of these 
materials into the workplace and environment. These regulations are covered under Chapter 6.95 of 
the California Health and Safety Code Article 1–Hazardous Materials Release Response and 
Inventory Program (Sections 25500 to 25520) and Article 2–Hazardous Materials Management 
(Sections 25531 to 25543.3). 

California Public Resources Code Fire Safety Regulations 
The California Public Resources Code (PRC) includes fire safety regulations that restrict the use of 
equipment that may produce a spark, flame, or fire; require the use of spark arrestors on construction 
equipment that use an internal combustion engine; specify requirements for the safe use of gasoline-
powered tools in fire hazard areas; and specify fire suppression equipment that must be provided 
onsite for various types of work in fire-prone areas. These regulations include the following: 

 Earthmoving and portable equipment with internal combustion engines would be equipped with 
a spark arrestor to reduce the potential for igniting a wildland fire (PRC Section 4442). 

 Appropriate fire suppression equipment would be maintained during the highest fire danger 
period—from April 1 to December 1 (PRC Section 4428). 

 On days when a burning permit is required, flammable materials would be removed to a distance 
of 10 feet from any equipment that could produce a spark, fire, or flame, and the construction 
contractor would maintain the appropriate fire suppression equipment (PRC Section 4427). 

 On days when a burning permit is required, portable tools powered by gasoline-fueled internal 
combustion engines would not be used within 25 feet of any flammable materials (PRC Section 
4431). 
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Uniform Fire Code 
The Uniform Fire Code, Article 80, includes specific requirements for the safe storage and handling of 
hazardous materials. These requirements reduce the potential for a release of hazardous materials 
and for mixing of incompatible chemicals, and specify the following specific design features to reduce 
the potential for a release of hazardous materials that could affect public health or the environment: 

 separation of incompatible materials with a noncombustible partition; 

 spill control in all storage, handling, and dispensing areas; and 

 separate secondary containment for each chemical storage system. The secondary containment 
must hold the entire contents of the tank, plus the volume of water needed to supply the fire 
suppression system for a period of 20 minutes in the event of a catastrophic spill. 

California Occupational Safety and Health Administration  
The California Occupational Safety and Health Administration (Cal/OSHA) is the primary agency 
responsible for worker safety in the handling and use of chemicals in the workplace. Cal/OSHA 
standards are generally more stringent than federal regulations. The employer is required to monitor 
worker exposure to listed hazardous substances and notify workers of exposure (8 CCR Sections 
337-340). The regulations specify requirements for employee training, availability of safety 
equipment, accident-prevention programs, and hazardous substance exposure warnings. 

Asbestos 
Asbestos exposure and the asbestos abatement process are regulated under state law, and asbestos 
management and removal must be completed in accordance with 7 CCR 5208, 8 CCR 1529, and 8 
CCR 341.6 through 341.14. 7 CCR 5208 implements worker exposure limits for asbestos, and also 
requires exposure monitoring, provides for the establishment and demarcation of regulated areas, 
implements compliance programs, implements employee protection and hazards communication 
requirements, and provides for employee medical surveillance and reporting as warranted. 8 CCR 
1529 regulates asbestos exposure for all construction work including asbestos abatement and 
management work by implementing permissible exposure limits, requiring exposure assessments 
and monitoring, requiring notification and training of employees, and provides specific requirements 
for handling and removal of asbestos and asbestos containing materials including removal procedures 
and worker safety/protection measures. 8 CCR 341.6 through 341.14 provide requirements for asbestos 
related work implemented through CAL/OSHA, including notification requirements for work with asbestos 
containing materials, and transport and disposal requirements for asbestos containing materials. 
Section 19827.5 of the California Health and Safety Code, adopted January 1, 1991, requires that 
local agencies not issue demolition or alteration permits until an applicant has demonstrated 
compliance with notification requirements under applicable federal regulations regarding hazardous 
air pollutants, including asbestos. 

Prior to renovation or demolition of buildings containing asbestos, contractors licensed to conduct 
asbestos abatement work must be retained. Asbestos abatement contractors must follow state 
regulations contained in 8 CCR 1529, and 8 CCR 341.6 through 341.14 where there is asbestos-
related work involving 100 square feet or more of asbestos containing material. Cal/OSHA must be 
notified 10 days prior to initiating construction and demolition activities. Asbestos encountered 
during demolition of an existing building must be transported and disposed of at an appropriate 
facility. The contractor and hauler of the material are required to file a Hazardous Waste Manifest 
which details the hauling of the material from the site and the disposal of it.  

Lead and Lead Based Paint Abatement 
Regulations to manage and control exposure to lead and lead-based paint are described in CFR 
Title 29, Section 1926.62 and CCR Title 8 Section 1532.1. These regulations cover the demolition, 
removal, cleanup, transportation, storage and disposal of lead-containing material. The regulations 
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outline the permissible exposure limit, protective measures, monitoring and compliance to ensure the 
safety of construction workers exposed to lead-based materials. Cal/OSHA’s Lead in Construction 
Standard requires project proponents to develop and implement a lead compliance plan when lead-
based paint would be disturbed during construction. The plan must describe activities that could emit 
lead, methods for complying with the standard, safe work practices, and a plan to protect workers from 
exposure to lead during construction activities. These regulations also require notification to Cal/OSHA 
in the event that more than 100 square feet of lead-based paint would be disturbed.  

Hazardous Materials Handling and Transport 
The California Hazardous Materials Release Response Plans and Inventory Law of 1985 requires 
preparation of hazardous materials business plans and disclosure of hazardous materials 
inventories. A business plan includes an inventory of hazardous materials handled, facility floor plans 
showing where hazardous materials are stored, an emergency response plan, and provisions for 
employee training in safety and emergency response procedures (California Health and Safety Code, 
Division 20, Chapter 6.95, Article 1). Statewide, DTSC has primary regulatory responsibility for 
management of hazardous materials, with delegation of authority to local jurisdictions that enter into 
agreements with the state. Local agencies are responsible for administering these regulations. 

Several state agencies regulate the transportation and use of hazardous materials to minimize 
potential risks to public health and safety, including Cal/EPA and the California Emergency 
Management Agency. The California Highway Patrol and California Department of Transportation 
enforce regulations specifically related to the transport of hazardous materials. Together, these 
agencies determine container types used and license hazardous waste haulers for hazardous waste 
transportation on public roadways. 

LOCAL 
The project site is situated within Sacramento County’s jurisdictional boundaries and as such the 
County’s policies would be germane. 

Sacramento County General Plan 
The Hazardous Materials Element of the Sacramento County General Plan (Sacramento County 2011) 
contains the following policies related to public health and safety that may be applicable to the project: 

 Policy HM-4.The handling, storage, and transport of hazardous materials shall be conducted in a 
manner so as not to compromise public health and safety standards. 

 Policy HM-7. Encourage the implementation of workplace safety programs and to the best extent 
possible ensure that residents who live adjacent to industrial or commercials facilities are 
protected from accidents and the mishandling of hazardous materials. 

 Policy HM-8. Continue the effort to prevent ground water and soil contamination. 

 Policy HM-9. Continue the effort to prevent surface water contamination. 

 Policy HM-10. Reduce the occurrences of hazardous material accidents and the subsequent 
need for incident response by developing and implementing effective prevention strategies 

 Policy HM-11. Protect residents and sensitive facilities from incidents which may occur during 
the transport of hazardous materials in the County. 

SRWTP Hazards and Hazardous Materials Management Plans, Programs, and Requirements  
Existing hazards and hazardous materials are managed onsite through several risk management 
plans, programs, and requirements, described below. 
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Risk Management Plan/Process Safety Management Program 
SRWTP’s RMP/Process Safety Management (PSM) Program identifies the equipment, maintenance, 
inspection, and training associated with the procedures used in handling hazardous/regulated 
substances at the facility, in excess of federal and State threshold quantities. The program describes 
the analyses of hazards conducted to assess possible effects to employees, offsite public and 
environmental receptors, and equipment. Results of an offsite consequences analysis to define 
sensitive receptors, defining of a prevention program, emergency response program, and mitigation 
measures to reduce the probability and magnitude of accidental releases of RS’s are detailed within 
the program. The RMP/PSM establishes a schedule and responsibilities for implementation of 
mitigation measures and auditing of Program Elements. 

The program focuses on potential for release of chlorine gas, sulfur dioxide gas, and digester gas, 
which represent substantial potential hazards onsite under existing conditions. It provides a 
discussion of stationary source and regulated substances handled onsite, identifies accidental 
release prevention programs, identifies chemical specific release prevention steps, reviews the 
facility’s five-year accident history, identifies an emergency response program, and reviews planned 
changes to improve safety. The program also includes an offsite consequence analysis, prevention 
programs, an emergency response program, and a leak investigation, near miss, and corrective 
actions procedure, and implements contractor auditing procedures. The existing program is certified 
at the State and federal levels, and RMP/PSM documentation is on file at the SRWTP site. 

Emergency Response and SRWTP’s Emergency Response Program 
General emergency response for the SRWTP is provided by the Cosumnes Fire Department as the 
first responder for fire and other emergency services. Hazardous materials/waste spills are managed 
via a contract with a licensed hazardous waste hauler. 

Additional emergency response services are also provided for within the framework of the SRWTP’s 
RMP/PSM Program, under SRWTP’s Chlorine/Sulfur Dioxide Leak Response Procedures and Gas 
Management System Response Plan. The SRWTP maintains onsite First Responder capability with 
respect to the chlorine and sulfur dioxide systems. Various SRWTP staff, (including from the following 
divisions: management, the Plant Control Center, Shift Operations, and Area Operations) have been 
trained in emergency response procedures (without firefighting) with respect to chlorine, sulfur 
dioxide, and digester gas. Emergency Response Procedures applicable to chlorine, sulfur dioxide, 
and digester gas have been developed in cooperation with Cosumnes Fire Department, Sacramento 
City Fire Hazmat, and Sacramento Metro Fire Hazmat. The plans have also been coordinated with 
Sacramento County Environmental Management Department, and plan documentation is on file at 
the SRWTP site. 

Hazardous Materials Plan 
SRWTP maintains an existing HMP pursuant to the requirements of the Sacramento County 
Environmental Management Department, so as to satisfy requirements for emergency response 
provisions of California Health and Safety Code Section 6.95. The HMP was most recently revised in 
2013, and is certified annually by the Sacramento County Environmental Management Department 
pursuant to the requirements of California Health and Safety Code Section 25503.3(c). The purpose 
of the HMP is to minimize the potential for employee exposure or public exposure to an actual or 
threatened hazardous material release at the existing facility. The HMP is intended to satisfy the 
requirements for emergency response provisions of Section 6.95 of the California Health and Safety 
Code. 

Principal elements of the HMP are descriptions of hazardous materials used at SRWTP, their 
properties and functions, training programs that facilitate their proper use, and maps showing 
locations of their use and storage. The plan also provides detailed instructions for reporting 
emergency events and notifying key response personnel and authorities in the event of a release; 
site evacuation procedures; and methods to use to mitigate a release, including locations and 
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capabilities of emergency response equipment, spill containment, cleanup, and sources of technical 
advice. The Cosumnes Fire Department is the fire agency that serves the SRWTP and is notified in 
the event assistance is needed to handle a release or threatened release. Appendices to the HMP 
include emergency notification procedures, Material Safety Data Sheets, Safety Data Sheets for 
hazardous chemicals used at the SRWTP, and an inventory of chemicals stored/used onsite in 
reportable quantities. The HMP (with associated documentation) is on file at the SRWTP site.  

Spill Prevention, Control, and Countermeasure Plan  
The SPCC, last updated in 2013, documents, defines, and describes the practices, procedures, 
structures, and equipment used to prevent, control, and/or mitigate releases of petroleum, oil, and 
lubricant products to the environment. The plan provides general information about existing 
petroleum usage and storage onsite, and provides standard procedures and other requirements for 
the loading, unloading, containment, and use of petroleum onsite. The SPCC also provides for 
emergency spill response, notification, and reporting; and implements requirements for training, 
inspections, and record keeping in accordance with federal requirements. The SPCC is on file at the 
SRWTP site. 

Lead and Asbestos Policies 
Lead and asbestos policies provide for the identification of potential building materials or facility 
components that contain lead or asbestos. Prior to the initiation of construction, demolition, removal, 
or modification of buildings or facilities that are known to contain or that are expected to contain 
lead or asbestos, potentially contaminated materials are tested. If lead or asbestos is detected, 
management and removal policies are implemented onsite to remediate or otherwise minimize 
human exposure to lead and asbestos in accordance with State and federal lead or asbestos 
management requirements. Lead or asbestos containing materials are removed/remediated by a 
certified lead or asbestos abatement contractor, in accordance with OSHA requirements.  

Other Procedures and Requirements 
An array of other hazardous materials procedures and requirements are also implemented at the 
existing SRWTP. These implement various state and local level requirements with respect to worker 
safety and hazards/hazardous materials management onsite. Examples include the following, which 
are on file at the SRWTP site: 

 Standard Operating and Maintenance Procedures; 
 Administrative Operating Procedures; and 
 Homeland Security Procedures and Policies. 

4.10.2 Existing Environmental Setting 

DEFINITION OF HAZARDOUS MATERIALS 
The term “hazardous materials” refers to both hazardous substances and hazardous wastes. Under 
federal and state laws, any material, including wastes, may be considered hazardous if it is 
specifically listed by statute as such or if it is toxic (causes adverse human health effects), ignitable 
(has the ability to burn), corrosive (causes severe burns or damage to materials), or reactive (causes 
explosions or generates toxic gases). The term “hazardous material” is defined as any material that, 
because of quantity, concentration, or physical or chemical characteristics, poses a significant 
present or potential hazard to human health and safety or to the environment if released into the 
workplace or the environment (California Health and Safety Code Chapter 6.95, Section 25501[o]).  

If improperly handled, hazardous materials and wastes can cause public health hazards when 
released to the soil, groundwater, or air. The four basic exposure pathways through which an 
individual can be exposed to a chemical agent include: inhalation, ingestion, bodily contact, and 
injection. Exposure can come as a result of an accidental release during transportation, storage, or 
handling of hazardous materials. Disturbance of subsurface soil during construction can also lead to 
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exposure of workers or the public from stockpiling, handling, or transportation of soils contaminated 
by hazardous materials from previous spills or leaks. Hazardous materials may also be present in 
building materials and released during building demolition activities. 

EXISTING USE AND OCCURRENCE OF HAZARDOUS MATERIALS ONSITE 
Under existing conditions, routine operation of the SRWTP requires the onsite storage and use of a 
variety of chemicals in support of the wastewater treatment process and daily operations and 
maintenance. Chemicals utilized or otherwise located onsite in reportable quantities are inventoried 
and reported in accordance with applicable regulations. All chemicals are either consumed during 
use or disposed of as hazardous waste, in accordance with applicable regulations and requirements. 

KNOWN HAZARDOUS MATERIALS SITES 
Data on historic and documented releases of hazardous materials at the SRWTP site were obtained 
by communications with District staff, as well as internet searches including review of the State 
Water Resources Control Board’s (SWRCB) GeoTracker database, the U.S. EPA’s 
Envirofacts/Environmapper website, the state’s Cortese list via DTSC’s EnviroStor database, and 
other internet based searches relevant to hazardous materials and underground storage tanks.  

Prior to 1998, several historic USTs were located onsite. These were used for storage of fuels at the 
facility. SWRCB’s, GeoTracker database indicates that a leaking UST (LUST) was reported within the 
project area in February 1986 (ID T0606700040). The LUST is reported to have released gasoline 
from an underground gasoline storage tank, which was formerly located onsite. Information 
documented in the GeoTracker database indicates that cleanup of the LUST was completed during 
1986, and that the case has since been closed. Other non-leaking USTs remained onsite until they 
were eventually removed in 1998, and replaced by aboveground storage tanks (ASTs) (SWRCB 
2013a). Today, ASTs are used onsite for the storage of gasoline and diesel.  

Historic construction documentation indicates that hydrocarbon-impacted soil was transported from 
a County of Sacramento Public Works Agency facility to the SRWTP for use as sub-base for asphalt-
concrete paving with the approval of the Sacramento County Environmental Management 
Department. These hydrocarbon-impacted soils may be located within the proposed construction 
footprint; however, the depth and extent of hydrocarbon-contaminated soils has not yet been 
identified. As such, the current hydrocarbon concentrations in soil have not been characterized to 
understand if the material will need special handling during construction. 

The GeoTracker database also indicates that a land disposal site is located onsite (ID 
L10007002783), and that cleanup efforts for that site are open/ongoing. Until 2003, SRWTP 
operations included management of biosolids generated by the SRWTP at a series of 20 onsite 
solids storage basins (SSBs), along with dedicated land disposal (DLD) facilities. The facilities were 
operated under Waste Discharge Requirements (WDRs) issued by the Central Valley Regional Water 
Quality Control Board (CVRWQCB) for digested sewage sludge, including WDR Order Nos. 98-087, 5-
01-263, and R5-2003-0076. After detecting increasing concentrations of salts, nitrate, chloride, and 
dissolved solids in groundwater downgradient of the facility, the CVRWQCB issued orders requiring 
closure or lining of the DLD facilities by 2005. Five DLDs were involved; the District opted to close 
two and line the other three. Closure and subsequent monitoring of the closed DLD facilities was 
initiated in 2005, which included remediation of the site and monitoring. Monitoring efforts included 
sampling of soil chemistry properties, plant tissues, and soil core measurements of moisture and 
salinity. Monitoring of the site is anticipated to continue until 2015, in accordance with CVRWQCB 
requirements (SWRCB 2013b).  

HAZARDOUS BUILDING MATERIALS 
Hazardous materials may be contained in certain existing buildings and building materials. Prior to 
regulated phase-outs beginning in the 1970s, building construction commonly deployed potentially 
hazardous building materials including asbestos, lead-based paint, and polychlorinated biphenyls 
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(PCBs). Regulated phase-outs applied only to new buildings and building modifications. Therefore, for 
buildings constructed prior to phase-outs, these hazardous materials could still be present and could 
be encountered during demolition activities. An assessment of existing buildings was completed for 
the site during the early 1990s, which indicated that asbestos is present or potentially present onsite 
in roof mastic, APC piping supporting wastewater treatment and other processes onsite, high 
pressure reclaimed water piping, and various other uses. Various building and facility materials 
onsite are also known to include lead, including lead pipe, underground pipes, and subsurface and 
aboveground building materials.  

EXISTING GRIT AND SCREENING LANDFILL 
A 23-acre grit and screenings landfill area, of which about eight acres were historically used for 
waste disposal, is located within the portion of the site where tertiary filtration is proposed. The 
landfill was operated as an unlined Class III solid waste disposal site that accepted waste from 
December 1982 to January 1993. The landfill is permitted under the RWQCB waste discharge 
requirements (WDR) number R5-2003-0076. CalRecycle references the landfill by its solid waste 
information system (SWIS) number: 34-AA-0029. During operation, trenches were excavated into 
native soils, filled with waste, and then covered with soil. The landfill was officially closed in 1994 by 
the installation of a final soil cover. The landfill is currently in the post-closure maintenance and 
monitoring phase. 

The waste stream consisted primarily of inert inorganic solids (grit) and ground organic and inorganic 
solids (screenings), and ash from the SRWTP incinerator. In addition to these process wastes, 
construction debris was also disposed. 

EMERGENCY RESPONSE AND EMERGENCY EVACUATION PLANS 
The Sacramento County Flood Emergency Evacuation Plan and the HMP identify evacuation areas 
and evacuation routes in the vicinity of the project area (in the event of accidental release of 
potentially hazardous materials such as chlorine gas, sulfur dioxide, and digester gas). Evacuation 
areas and routes are located to the north of Morrison Creek, and along and to the west of I-5, and 
including I-5 (City of Sacramento and Sacramento County 2005). Access roads to the existing facility 
are not included as county level evacuation routes or evacuation areas, nor are any areas or 
roadways located to the east of the project area. 

As noted above, the District has developed an Emergency Response Plan for the SRWTP that 
addresses various potential emergencies such as earthquakes, floods, fire, power disruptions, etc. 

WILDLAND FIRE HAZARDS 
The California Department of Forestry and Fire Protection (CAL FIRE) maintains fire hazard severity 
zone maps for local and state responsibility areas. Fire hazard is a way to measure the physical fire 
behavior so that people can predict the damage a fire is likely to cause. Fire hazard measurement 
includes the speed at which a wildfire moves, the amount of heat the fire produces, and most 
importantly, the burning fire brands that the fire sends ahead of the flaming front. The fire hazard 
model considers the wildland fuels. Fuel is that part of the natural vegetation that burns during the 
wildfire. The model also considers topography, especially the steepness of the slopes. Fires burn 
faster as they burn up-slope. Weather (temperature, humidity, and wind) has a significant influence 
on fire behavior. The model recognizes that some areas of California have more frequent and severe 
wildfires than other areas. Finally, the model considers the production of burning fire brands 
(embers) how far they move, and how receptive the landing site is to new fires. 

The project site is located in a local responsibility area (Sacramento County) and is designated as 
being in a moderate fire hazard severity zone (CAL FIRE 2008). Thus, the general background risk for 
the project site and its vicinity is expected to be low, with the exception of the potential for localized 
spread of wildfires along open buffer areas surrounding the facility, especially during late-season dry 
periods. 
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4.10.3 Environmental Impacts and Recommended Mitigation Measures 

SIGNIFICANCE CRITERIA 
Based on Appendix G of the State CEQA Guidelines, the project could have a significant adverse 
effect related to public health and safety if it would: 

 create a significant hazard to the public or the environment through the routine transport use, or 
disposal of hazardous materials; 

 create a significant hazard to the public or the environment through reasonably foreseeable 
upset and accident conditions involving the likely release of hazardous materials into the 
environment; 

 emit hazardous emissions or handle hazardous or acutely hazardous materials, substances, or 
waste within 0.25 mile of an existing or proposed school; 

 create a significant hazard to the public or the environment as a result of being included on a list 
of hazardous materials sites compiled pursuant to Government Code Section 65962.5; 

 result in a safety hazard for people residing or working in the project area for those projects 
located within an airport land use plan or, where such a plan has not been adopted, within two 
miles of a public airport or public use airport; 

 result in a safety hazard for people residing or working in the project area for those projects 
within the vicinity of a private airstrip;  

 impair implementation of or physically interfere with an adopted emergency response plan or 
emergency evacuation plan; or 

 expose people or structure to the risk of loss, injury or death involving wildland fires, including 
where wildlands are adjacent to urbanized areas or where residences are intermixed with 
wildlands.  

METHODS AND ASSUMPTIONS 
Methods for the impact analysis provided below included a review of applicable laws, permits, and 
legal requirements pertaining to public health and safety and hazardous materials, as discussed 
above, and as applicable to the project and the project area. Within this framework, existing onsite 
chemicals and chemicals usage, hazardous materials, fire potential, and potential for other safety or 
hazardous conditions were reviewed based on information available from staff of the existing facility, 
publicly available hazard and hazardous materials information, site/location and cleanup status 
information, and other available information. The impact analysis considered potential for changes in 
the nature, extent, or potential for hazardous conditions to occur onsite, as a result of project 
construction and operation, including increased potential for exposure to hazardous materials and 
hazardous conditions. Potential for hazards and hazardous conditions were reviewed in light of 
existing hazardous materials management plans and policies, emergency response plans, fire 
management plans, and applicable regulatory requirements.  

ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 
Construction activities would involve the use of hazardous materials such as fuels, lubricants, paints, 
solvents, gasoline, asphalt, and oil. The use and storage of these materials could potentially expose 
and adversely affect workers, the public, or the environment as a result of improper handling or use; 
accident; environmentally unsound disposal methods; or fire, explosion, or other emergencies, 
resulting in adverse health effects. All allowable uses would be subject to compliance with federal, 
state, and local hazardous materials regulations, and would be monitored by the state (e.g., 



Public Health and Safety  Ascent Environmental 

 Sacramento Regional County Sanitation District 
4.10-12 EchoWater Project EIR 

Cal/OSHA and DTSC), County, and the District. Therefore, it is not anticipated that the routine use of 
these materials handled in accordance with these laws and regulations would create a significant 
hazard to the public or the environment. This issue is not discussed further in this EIR. 

The project site is not located within one quarter mile of a school. The nearest schools to the project 
site are located between 1.4 and 1.7 miles away, with an additional school currently under 
construction at the intersection of Laguna Park Drive and Franklin Blvd (at least 0.9 mile away). 
Therefore, no impact related to schools would occur. This issue is not discussed further in this EIR. 

The Borges-Clarksburg Airport, a small, unpaved (i.e., turf runway) private airstrip for primarily 
agricultural and limited recreational use, is located approximately 1.2 miles west of the project site, 
immediately west of the Sacramento River. The next closest airport is the Sacramento Executive 
Airport, which is located approximately 3.5 miles northwest of the project site. The project site is not 
located within any airport approach or departure safety zones, and no structures would be 
constructed that could result in a safety hazard. Therefore, no impact related to private airstrips or 
public airports would occur. This issue is not discussed further in this EIR. 

The project site does not contain any existing hazardous materials sites, including sites on the 
“Cortese List”; therefore, project construction and operation would not result in any disturbance to 
such sites, and no impact would occur. This issue is not discussed further in this EIR. 

The Sacramento County Flood Emergency Evacuation Plan identifies evacuation areas and 
evacuation routes in the vicinity of the project area. These are located to the north of Morrison Creek, 
and along and to the west of I-5, and including I-5 (City and County of Sacramento 2005). Access 
roads to the existing facility are not included as county level evacuation routes or evacuation areas, 
nor are any areas or roadways located to the east of the project area. Additionally, the project is not 
expected to generate large amounts of traffic (except during construction; see Section 4.12, “Traffic 
and Transportation”), such that nearby evacuation routes would be affected. Therefore, project 
implementation is not expected to interfere with evacuation plans, and no impact would occur. This 
issue is not discussed further in this EIR. 

IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.10-1: Exposure of people and the environment to hazardous materials.  
Based on an environmental records search, nitrate and salt releases associated with the former 
biosolids disposal facility were identified onsite; however, no construction is proposed for this area. 
Lead and/or asbestos are known to be found in various onsite facilities, demolition or modification of 
which could expose workers to these materials; however, adherence to the SRWTP’s lead and 
asbestos policies would minimize risk of exposure to lead and asbestos during project construction. 
Construction activities could, however, potentially result in the disturbance of previously unknown 
subsurface contaminants. Construction activities could also result in the disturbance of recently-
identified hydrocarbon contamination on site. These actions could result in the exposure of 
construction workers to hazardous materials. This would be a potentially significant impact. 

Prior to 1998, several historic USTs were located onsite and used for storage of fuels. SWRCB’s 
GeoTracker database indicates that a LUST was reported within the project area in February 1986; 
cleanup of the LUST was completed in1986, and the case has since been closed. Other non-leaking 
USTs remained onsite until they were eventually removed in 1998, and replaced by ASTs (SWRCB 
2013a). Today, ASTs are used onsite for the storage of gasoline and diesel.  

As noted previously, soils contaminated with hydrocarbons were recently identified. Identified soils 
are planned for removal and disposal at an appropriate landfill. Other potentially contaminated soils 
may be encountered in soils during construction, which is considered a potentially significant impact.  
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Biosolids generated by the existing plant are managed onsite at existing SSBs and lined DLDs 
facilities located onsite. (See the discussion of DLDs and RWQCB closure orders in Section 4.10.2; in 
summary, the District operated five DLDs; upon RWQCB orders, two DLDs were closed and three 
were lined.) 

Project construction activities could utilize a portion of (closed) DLD 1 as a temporary haul route for 
construction equipment, and the surface of other closed DLDs could also be disturbed during other 
construction activities. The District is considering the option to line and re-open the two closed DLDs. 
Disturbance to remediated former DLDs is not expected to release hazardous materials into the 
environment, or expose people to hazardous materials because these facilities have been properly 
remediated in accordance with regulatory requirements. Further, any action to line and reinstate 
DLDs that are currently closed would be required to comply with RWQCB requirements, including 
acquisition of revised WDRs from RWQCB. Adherence to these requirements would ensure that 
release of hazardous materials to the environment would be avoided. 

Various existing facilities located onsite are known to contain lead and/or asbestos. Demolition or 
modification of facilities containing lead or asbestos could expose workers to these materials. All 
demolition and construction activities would be required to adhere to the SRWTP’s lead and 
asbestos policies, which include testing requirements prior to the initiation of demolition or 
construction, implementation of OSHA requirements, and the deployment of certified abatement 
contractors if lead or asbestos is found. Adherence to these policies would minimize risk of exposure 
to lead and asbestos during project construction. 

Construction of proposed tertiary filtration facilities would require closure and clean-up of the 
existing onsite grit and screening landfill. Clean-up would include removing the existing soil cap and 
then selectively excavating the waste and contaminated soil. As a part of the current monitoring 
effort at the closed landfill site, waste and contaminated soil at the site is not considered hazardous 
and would be suitable for disposal in a Class III landfill, such as Sacramento County’s Keifer Landfill. 
Therefore, excavation and clean-up at the existing grit landfill would not result in exposure to workers 
or other individuals from hazardous materials. 

Under existing conditions, SRWTP operations include the routine use of hazardous chemicals. Project 
implementation would not increase wastewater treatment capacity and most of the existing 
chemicals and categories of chemicals would be stored and used onsite in amounts similar to those 
under existing conditions. However, chemical usage would change for some specific chemicals. As 
shown in Table 4.10-1, project implementation would result in the discontinued use of chlorine gas, 
sulfur dioxide, and liquid oxygen, which are currently used onsite; an increase in the use of sodium 
bisulfite, sodium hypochlorite, ferric chloride, and polymer; and use of the following chemicals that 
are not currently used onsite: acetic acid, alum, and lime. 

Table 4.10-1 Existing and Proposed Chemical Usage Rates at the Project Site 
Chemical Project Component Existing Conditions Project 

Caustic Soda (NaOH), 
25% solution Area 9  12,000 gallons maximum, stored in 

outdoor bulk tanks 
12,000 gallons maximum, stored in 
outdoor bulk tanks 

Acetic Acid, 56% 
solution BNR N/A 60,000 gallons maximum, stored in 

outdoor bulk tanks 

Chlorine Gas Disinfection 3,780,000 pounds maximum; stored 
in rail cars in containment area N/A 

Sulfur Dioxide Disinfection 2,340,000 pounds maximum; stored 
in rail cars  N/A 
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Table 4.10-1 Existing and Proposed Chemical Usage Rates at the Project Site 
Chemical Project Component Existing Conditions Project 

Sodium Bisulfite, 
25% solution 

Disinfection 
(Existing at Area 9 
and WRF)  

Area 9 – 72,000 gallons maximum, 
stored in outdoor bulk tanks 
WRF – 8,700 gallons maximum, 
stored in outdoor tanks 

Area 9 – 216,000 gallons; stored in 
outdoor bulk storage tanks  
WRF – 8,700 gallons maximum, stored 
in outdoor tanks 

Sodium Hypochlorite, 
12.5% solution 

Disinfection 
(Existing at WRF) 

WRF – 500 gallons maximum, stored 
in outdoor bulk tanks 

SRWTP – 212,000 gallons; stored in 
outdoor bulk tanks with canopy 
WRF – 14,500 gallons maximum, 
stored in outdoor bulk tanks 

Alum, 48% solution Filtration N/A 85,000 gallons; stored in outdoor bulk 
tanks 

Flocculent Polymer, 
30% solution  Filtration 12,000 gallons, stored in storage tank 36,000 gallons; stored in outdoor bulk 

tanks  
Backwash Polymer, 
35% solution  Filtration N/A 640 gallons; stored in indoor tote bins 

Liquid Oxygen Filtration 1,700,000 gallons; stored in outdoor 
bulk tanks N/A 

Sodium hypochlorite, 
12.5% solution Filtration N/A 11,000 gallons; stored in outdoor bulk 

tanks 

Ferric Chloride PEPS  50,000 gallons maximum; stored in 
outdoor tanks 

125,000 gallons; stored in outside 
tanks with canopy 

Polymer RAS N/A 40,000 gallons; stored in outdoor 
facilities 

Lime Sidestream N/A 240,000 pounds, stored in storage 
silos 

Ferric Chloride, 30% 
solution Sidestream N/A 40,000 gallons maximum  

Notes: N/A = not applicable; PEPS = Primary Effluent Pumping Station; RAS = return activated sludge; WRF = water reclamation facility 

Source: Provided by Regional San in 2013 

 

Long-term changes in chemical use onsite would result primarily from installation and operation of 
the following facilities/processes: 

 Disinfection: Installation of the proposed liquid-based chlorine disinfection process using sodium 
hypochlorite would replace the chlorine gas based treatment that is currently used. This would 
result in the discontinued use of chlorine gas (used for disinfection) and sulfur dioxide gas (used 
for removal of chlorine), and also increase the use of sodium bisulfite onsite. Reductions in the 
use of chlorine gas and sulfur dioxide would also result in reductions of transport, delivery, and 
storage requirements for these chemicals.  

 Filtration: Updates to the filtration process would result in the addition of the following chemicals 
onsite for filtration: alum, polymer for filter backwash, and sodium hypochlorite. Filtration 
process updates would increase usage rates for flocculent polymer, but would result in the 
discontinuation of use of liquid oxygen.  

Discontinuing use of chlorine gas and sulfur dioxide onsite would alleviate existing potential for 
accidental release of these chemicals into the environment. Under existing conditions, these 
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chemicals are carefully managed under the facility’s RMP/PSM and other plans and regulations 
identified above. However, some small potential for accidental release remains under existing 
conditions. Both chemicals are gaseous at ambient conditions, and accidental release could rapidly 
expose nearby sensitive receptors to these acutely hazardous substances. Discontinuation of use of 
these chemicals would alleviate this existing risk, and result in a net reduction in potential for 
accidental release and exposure to sulfur dioxide and chlorine gas. Under existing conditions, sulfur 
dioxide and chlorine gas are also transported in large volumes through residential and commercial 
neighborhoods in a compressed gaseous form that is more reactive, more mobile, and therefore 
more harmful than the proposed liquid disinfection and dechlorination chemicals. 

In contrast, the proposed sodium hypochlorite/sodium bisulfite disinfection system would not rely on 
gaseous disinfectants. Accidental release of sodium hypochlorite or sodium bisulfite would have 
considerably less potential to expose offsite sensitive receptors and plant workers to hazardous 
substances.  

The proposed sodium hypochlorite and sodium bisulfite (aqueous liquids) needed for the liquid 
chlorine based disinfection process would be delivered to the site via truck, and stored in outside 
tanks. Sodium hypochlorite is currently used onsite, but the project would increase onsite storage 
from 500 gallons to an estimated 212,000 gallons. Sodium bisulfite is currently used onsite in small 
quantities at Area 9 as a supplement for sulfur dioxide gas and for operational reasons. Less than 
500,000 gallons of the chemical are used annually at present. Seventy-two thousand gallons of 
storage is currently available. The project would require storage of approximately 24,000 gallons 
onsite. Therefore, additional storage would not be required. The use of sodium hypochlorite for 
disinfection would not produce additional waste streams, but instead would be consumed during the 
wastewater treatment process. The storage of sodium bisulfite for dechlorination would produce 
sulfur dioxide off gassing, which would be treated. 

With respect to potential risks to offsite sensitive receptors, the closest sensitive receptors to the 
facility includes urban development that is located at least 3,500 feet from the core plant area 
where acutely hazardous materials would be stored and used. With respect to Area 9, the closest 
sensitive receptor is a residence located about 100 feet away. Under existing conditions, potential 
risks to sensitive receptors associated with accidental release of sulfur dioxide are currently 
minimized by implementation and use of leak detection systems, facility security procedures, QA 
procedures, and various other procedures.  

Byproducts of sodium bisulfite use would be either scrubbed then discharged back into the 
wastewater treatment process, or scrubbed then vented. Chemicals not currently used onsite, or 
minimally used onsite would be stored as liquids in accordance with federal, state, and local 
regulations. Acetic acid at the proposed solution concentration (56 percent) is classified as 
flammable. Its storage and use onsite would constitute the storage of a new flammable chemical on 
site. However, all chemicals would be managed onsite in accordance with applicable fire safety, 
facility safety, hazardous chemicals management, and spill control and prevention plans in support 
of ongoing operation and maintenance. Adherence to these conditions and requirements would 
minimize potential for release and/or associated hazards. 

Under existing conditions, up to approximately 9,500 gallons of diesel fuel, 4,000 gallons of 
gasoline, and 3,850 gallons of lubricating oil are stored onsite. These liquids are flammable and 
could contribute to risk of fire or explosion onsite. The project could increase onsite storage of 
hydrocarbon fuels and oils, in comparison to existing conditions. However, petroleum fuels and 
lubricants would continue to be managed in accordance with the SPCC Plan and other applicable 
onsite hazardous management plans and programs, and in accordance with applicable federal, 
state, and local regulations and requirements. Adherence to these measures would ensure that 
potential increases in potential for fire or explosion would be minimized.  
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Under existing conditions, most hazardous wastes that occur onsite are generated during 
maintenance activities, producing waste lubricant oil and paint solids. Under the project, hazardous 
waste volumes would not noticeably change, with the possible exception of a slight increase in waste 
lubrication oil due to maintenance requirements for new facilities. New hazardous waste streams 
onsite are not anticipated. The District currently retains a licensed hazardous waste contractor that 
collects hazardous wastes from the SRWTP site, and transports them from the facility to designated 
hazardous waste transfer, treatment, storage, and/or disposal facilities.  

Project operation would not otherwise alter hazardous waste generation onsite. All chemicals shown 
in Table 4.10-1 would be consumed during the treatment process, and would not result in the 
generation of additional hazardous waste. 

Hazardous waste handling and temporary onsite storage is managed in accordance with the 
SRWTP’s Hazardous Waste Management Procedure. This procedure provides detailed guidance and 
methods for the proper handling and management of hazardous wastes generated onsite, including 
instructions for proper handling and disposal of wastes, waste containers, and waste spills. 
Procedures for waste profiling, manifesting, auditing, and record keeping are also provided. 
Hazardous waste storage areas are equipped with secondary containment or spill containment 
features, impervious surfaces, and spill control equipment, and are routinely inspected. Under the 
project, SRWTP staff would continue to manage hazardous wastes in accordance with the Hazardous 
Waste Management Procedure and other onsite procedures, in accordance with federal, state, and 
local laws. Hazardous waste transport and disposal would continue to be provided by licensed 
contractors using licensed disposal facilities. Therefore, no increase in potential risks related to 
hazardous waste generation or management would occur. 

Off-Haul or Stockpile Scenario 
As described above, the results of the environmental records search indicate that except for the 
nitrate and salt releases associated with the biosolids disposal facility, no other documented 
hazardous materials sites or other areas of existing hazardous materials contamination were 
identified onsite. Therefore, ground-disturbing construction activities would not result in potential 
exposure to or release of hazardous materials associated with contaminated soil or groundwater. 
Because project site soil is not considered to be contaminated, neither the off-haul nor the stockpile 
scenario would be expected to result in impacts related to public health and safety.  

Area 9 
Area 9 is currently being used to store sodium bisulfite for the dechlorination process and caustic 
soda for backup pH control at the treatment plant. With project implementation, additional storage of 
sodium bisulfite would be required at Area 9. The closest sensitive receptor is a residence located 
about 100 feet away. As described above, the safe handling of this and other onsite chemicals are 
and would continue to be managed under the SRWTP’s existing chemicals and hazardous materials 
management procedures and plans, which implement federal, state, and local hazardous materials 
regulations. Therefore, no increase in potential risks related to hazardous waste generation or 
management would occur. 

Optional Effluent Conduit 
To increase chlorine disinfection contact time and reduce the size of the contact basins required, the 
District may complete the optional effluent conduit. Construction and operation of the conduit would 
not be expected to result in any public health and safety impacts beyond those described above. 
Therefore, no increase in potential risks related to hazardous waste generation or management 
would occur. 

Conclusion 
As described in Section 4.10.1, “Regulatory Background,” the safe management and handling of 
chemicals used to operate the SRWTP—including transport, onsite storage, use, and disposal—are 
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managed under the SRWTP’s existing emergency response plans. These include the facility’s SPCC, 
Risk Management Plan, HMP, and other plans and safety measures. These plans and procedures 
implement applicable hazardous materials management practices and procedures, as required 
under federal and state law. All safety, training, and emergency response provisions would remain in 
effect under the project, and would be updated to account for the proposed new facilities and 
associated hazardous materials use.  

With respect to disinfection chemicals, under existing conditions, the SRWTP uses large volumes of 
chemicals that are more hazardous, transported in large volumes through residential and 
commercial neighborhoods as compressed gas, stored onsite as compressed gas, and therefore that 
present a potentially higher risk in the event of an accidental release as compared to the proposed 
liquid disinfection system. The project-related changes from gas to liquid disinfection would reduce 
potential for exposure of people and the environment to hazardous chemicals. 

Overall, the project would not create a significant hazard to the public or the environment through 
the routine transport use, or disposal of hazardous materials, nor would it create a significant hazard 
to the public or the environment through reasonably foreseeable upset and accident conditions 
involving the likely release of hazardous materials into the environment because comprehensive 
procedures and plans are in place, are followed, and will continue to be adhered with to prevent the 
release of hazardous materials onsite. 

However, construction activities could, potentially, result in the disturbance of previously unknown 
subsurface contaminants. These actions could result in the exposure of construction workers to 
hazardous materials. This would be a potentially significant impact 

Mitigation Measure 4.10-1: Discovery of unknown contaminated soils during construction. 
If, during construction, currently unknown contaminated soils are discovered (discolored soils, odorous, 
other indications), construction within the area shall be halted, the extent and type of contamination 
shall be characterized, and a clean-up plan shall be prepared and executed. The plan shall require 
remediation of contaminated soils. The plan shall be subject to the review and approval of DTSC, 
RWQCB, or other agencies, as appropriate. Remediation can include in-situ treatment, disposal at an 
approved landfill, or other disposal methods, as approved. Construction can proceed within the subject 
area upon approval of and in accordance with the plan. 

Significance after Mitigation 
Implementation of Mitigation Measure 4.10-1 would ensure that potential hazards associated with 
existing subsurface hydrocarbon contamination, and potential for encounter of unknown 
contamination during construction, would be avoided. Thus, this impact would be reduced to a less- 
than-significant level. 

Impact 4.10-2: Wildland fires.  
The project site is not located in a designated wildland fire area or a high fire hazard severity zone. 
Therefore, the project would not expose people or structures to a significant risk involving wildland 
fires. This impact would be less than significant. 

The project would not be located in an area identified by CAL FIRE as an area with a high risk of 
wildfires. However, the open areas around the project site, including the Bufferlands, could be 
subject to wildfires, especially during dry summer and autumn months.  

The project would result in the storage and use of acetic acid solution onsite, which is classified as 
flammable, and could result in an increase in the volume of petroleum fuels and oils stored onsite. 
However, storage and use of these chemicals would be managed in accordance with the SPCC Plan 
and other applicable onsite hazardous management plans and programs, and in accordance with 
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applicable federal, state, and local regulations and requirements. Adherence to these measures 
would ensure that potential increases in potential for fire or explosion would be minimized.  

Off-Haul or Stockpile Scenario 
Project construction would result in approximately 1,700,000 cubic yards of excess soil material, 
which would either be (1) hauled offsite or (2) stored in onsite stockpiles and later either used at the 
plant or removed. The risk of wildfire hazards would not change under either scenario because the 
same activities and disturbance areas would occur. Therefore, no increase in potential wildfire 
impacts would occur. 

Area 9 
Area 9 is currently being used to store sodium bisulfite for the dechlorination process and caustic 
soda for backup pH control at the treatment plant. With project implementation, additional storage of 
sodium bisulfite would be required at Area 9. Sodium bisulfite is not flammable; therefore, an 
increase in use or storage of this chemical at Area 9 would not alter the risk of wildfire hazards at the 
project site. Further, minimal undeveloped/wildland areas are located near Area 9. Therefore, no 
increase in potential wildfire impacts would occur. 

Optional Effluent Conduit 
To increase chlorine disinfection contact time and reduce the size of the contact basins required, the 
District may complete the optional effluent conduit. Completion of the effluent conduit would extend the 
partially constructed conduit into the Bufferlands, which as noted above, could be subject to wildfires, 
especially during dry summer and autumn months. Nonetheless, during construction activities the District 
would continue to follow emergency response procedures including procedures for the prevention and 
response to wildland fires. Therefore, no increase in potential wildfire impacts would occur. 

Conclusion 
The District maintains and implements an emergency response plan that includes procedures and 
requirements for responding to potential fires, including facility fires and wildfires, at the project site. 
SRWTP staff also clear and/or otherwise restrict the growth of weedy vegetation in the immediate 
vicinity of the facility, in accordance with weed abatement standards promulgated by the Cosumnes 
Fire Department. Furthermore, with project implementation, the District would continue to operate 
the SRWTP in adherence with Uniform Fire Code regulations as well as industry-accepted standard 
practices including implementation of National Fire Protection Association standards. Therefore, 
potential for wildland fires would be minimized. This impact would be less than significant.  

Mitigation Measures 
No mitigation is required. 
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 NOISE 4.11
This section includes a description of acoustic fundamentals, existing ambient noise conditions, and 
an analysis of potential short- and long-term noise impacts associated with project implementation. 
Mitigation measures are recommended, as necessary, to reduce potentially significant adverse noise 
impacts. The information contained in this section is based, in part, on data from Section 4.12, 
“Traffic and Transportation.” 

4.11.1 Regulatory Background 
Key federal, state, and local regulatory and conservation planning issues applicable to the project for 
noise-related impacts are discussed below. Prior to discussing these issues, background information 
on acoustical fundamentals is needed to place the regulatory and planning issues into perspective. 

ACOUSTIC FUNDAMENTALS 
Acoustics is the scientific study that evaluates perception, propagation, absorption, and reflection of 
sound waves. Sound is a mechanical form of radiant energy, transmitted by a pressure wave through 
a solid, liquid, or gaseous medium. Sound that is loud, disagreeable, unexpected, or unwanted is 
generally defined as noise. Noise is typically expressed in “decibels” (dB), which is a common 
measurement of sound energy. Common sources of environmental noise and noise levels are 
presented in Table 4.11-1. 

Table 4.11-1 Typical Noise Levels 
Common Outdoor Activities Noise Level (dB) Common Indoor Activities 

 110 Rock band 
Jet flyover at 1,000 feet 100  
Gas lawnmower at 3 feet 90  

Diesel truck moving at 50 mph at 50 feet 80 Food blender at 3 feet, Garbage disposal at 3 feet 
Noisy urban area, Gas lawnmower at 100 feet 70 Vacuum cleaner at 10 feet, Normal speech at 3 feet 

Commercial area, Heavy traffic at 300 feet 60  
Quiet urban daytime 50 Large business office, Dishwasher in next room 

Quiet urban nighttime 40 Theater, Large conference room (background) 
Quiet suburban nighttime 30 Library, Bedroom at night, Concert hall (background) 

Quiet rural nighttime 20 Broadcast/Recording Studio 
 10  

Threshold of Human Hearing  0 Threshold of Human Hearing 
Notes: dB=A-weighted decibels; mph=miles per hour 

Source: California Department of Transportation 2009 

 

SOUND PROPERTIES 
A sound wave is initiated in a medium by a vibrating object (e.g., vocal chords, the string of a guitar, 
the diaphragm of a radio speaker). The wave consists of minute variations in pressure, oscillating 
above and below the ambient atmospheric pressure. The number of pressure variation cycles 
occurring per second is referred to as the frequency of the sound wave and is expressed in hertz. 
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Directly measuring sound pressure fluctuations would require the use of a very large and 
cumbersome range of numbers. To avoid this and have a more useable numbering system, the dB 
scale was introduced. A sound level expressed in decibels is the logarithmic ratio of two like pressure 
quantities, with one pressure quantity being a reference sound pressure. For sound pressure in air 
the standard reference quantity is generally considered to be 20 micropascals, which directly 
corresponds to the threshold of human hearing. The use of the decibel is a convenient way to handle 
the million-fold range of sound pressures to which the human ear is sensitive. A decibel is 
logarithmic; it does not follow normal algebraic methods and cannot be directly summed. For 
example, a 65 dB source of sound, such as a truck, when joined by another 65 dB source results in a 
sound amplitude of 68 dB, not 130 dB (i.e., doubling the source strength increases the sound 
pressure by 3 dB). A sound level increase of 10 dB corresponds to 10 times the acoustical energy, 
and an increase of 20 dB equates to a 100 fold increase in acoustical energy. 

The loudness of sound perceived by the human ear depends primarily on the overall sound pressure 
level and frequency content of the sound source. The human ear is not equally sensitive to loudness 
at all frequencies in the audible spectrum. To better relate overall sound levels and loudness to 
human perception, frequency-dependent weighting networks were developed. The standard 
weighting networks are identified as A through E. There is a strong correlation between the way 
humans perceive sound and A-weighted sound levels (dBA). For this reason the dBA can be used to 
predict community response to noise from the environment, including noise from transportation and 
stationary sources. Sound levels expressed as dB in this chapter are A-weighted sound levels, unless 
noted otherwise. 

Noise can be generated by a number of sources, including mobile sources (i.e., transportation) such 
as automobiles, trucks, and airplanes and stationary sources (i.e., nontransportation) such as 
construction sites, machinery, and commercial and industrial operations. As acoustic energy spreads 
through the atmosphere from the source to the receiver, noise levels attenuate (i.e., decrease) 
depending on ground absorption characteristics, atmospheric conditions, and the presence of 
physical barriers. Noise generated from mobile sources generally attenuate at a rate of 4.5 dB per 
doubling of distance. Stationary noise sources spread with more spherical dispersion patterns that 
generally attenuate at a rate of 6 to 7.5 dB per doubling of distance. 

Atmospheric conditions such as wind speed, turbulence, temperature gradients, and humidity may 
additionally alter the propagation of noise and affect levels at a receiver. Furthermore, the presence 
of a large object (e.g., barrier, topographic features, and intervening building façades) between the 
source and the receptor can provide significant attenuation of noise levels at the receiver. The 
amount of noise level reduction (i.e., shielding) provided by a barrier primarily depends on the size of 
the barrier, the location of the barrier in relation to the source and receivers, and the frequency 
spectra of the noise. Natural (e.g., berms, hills, and dense vegetation) and human-made features 
(e.g., buildings and walls) may be used as noise barriers. 

All buildings provide some exterior-to-interior noise reduction. A building constructed with a wood 
frame and a stucco or wood sheathing exterior typically provides a minimum exterior-to-interior noise 
reduction of 25 dB with its windows closed, whereas a building constructed of a steel or concrete 
frame, a curtain wall or masonry exterior wall, and fixed plate glass windows of one-quarter-inch 
thickness typically provides an exterior-to-interior noise reduction of 30 to 40 dB with its windows 
closed (California Department of Transportation [Caltrans] 2002). 

COMMON NOISE DESCRIPTORS 
The intensity of environmental noise fluctuates over time, and several different descriptors of time-
averaged noise levels are used. The selection of a proper noise descriptor for a specific source 
depends on the spatial and temporal distribution, duration, and fluctuation of both the noise source 
and the environment. The noise descriptors most often in relation to the environment are defined 
below (Caltrans 2009). 
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 Equivalent Noise Level (Leq): The equivalent steady-state noise level in a stated period of time 
that would contain the same acoustic energy as the time-varying noise level during the same 
period (i.e., average noise level). Because it represents average noise energy, the same Leq value 
could represent a relatively stable sound source, or a highly variable sound environment.  

 Maximum Noise Level (Lmax): The highest instantaneous noise level during a specified time 
period. 

 Minimum Noise Level (Lmin): The lowest instantaneous noise level during a specified time period. 

 Day-Night Noise Level (Ldn): The 24-hour Leq with a 10-dB penalty applied to sounds occurring 
during the noise-sensitive hours from 10 p.m. to 7 a.m., which are typically reserved for sleeping. 
The Ldn and CNEL (below) are the most common noise descriptors used for transportation noise 
considerations or other noise sources that may occur both during daytime and more noise-
sensitive nighttime (during typical relaxation and sleep) hours when background noise is typically 
less.  

 Community Noise Equivalent Level (CNEL): Similar to the Ldn described above with an additional 
5-dB penalty applied during the noise-sensitive hours from 7 p.m. to 10 p.m., which are typically 
reserved for relaxation, conversation, reading, and watching television.  

EFFECTS OF NOISE ON HUMANS 
Excessive and chronic exposure to elevated noise levels can result in auditory and non-auditory 
effects on humans. Auditory effects of noise on people are those related to temporary or permanent 
hearing loss caused by loud noises. Non-auditory effects of exposure to elevated noise levels are 
those related to behavioral and physiological effects. The non-auditory behavioral effects of noise on 
humans are associated primarily with the subjective effects of annoyance, nuisance, and 
dissatisfaction, which lead to interference with activities such as communications, sleep, and 
learning. The non-auditory physiological health effects of noise on humans have been the subject of 
considerable research attempting to discover correlations between exposure to elevated noise levels 
and health problems, such as hypertension and cardiovascular disease. The mass of research infers 
that noise-related health issues are predominantly the result of behavioral stressors and not a direct 
noise-induced response. The extent to which noise contributes to non-auditory health effects 
remains a subject of considerable research, with no definitive conclusions. 

The degree to which noise results in annoyance and interference is highly subjective and may be 
influenced by several non-acoustic factors. The number and effect of these non-acoustic 
environmental and physical factors vary depending on individual characteristics of the noise 
environment such as sensitivity, level of activity, location, time of day, and length of exposure. One 
key aspect in the prediction of human response to new noise environments is the individual level of 
adaptation to an existing noise environment. The greater the change in the noise levels that are 
attributed to a new noise source, relative to the environment an individual has become accustom to, 
the less tolerable the new noise source will be perceived. 

With respect to how humans perceive and react to changes in noise levels, a 1 dB increase is 
imperceptible, a 3 dB increase is barely perceptible, a 6 dB increase is clearly noticeable, and a 10 
dB increase is subjectively perceived as approximately twice as loud (Egan 2007). These subjective 
reactions to changes in noise levels were developed on the basis of test subjects’ reactions to 
changes in the levels of steady-state pure tones or broad-band noise and to changes in levels of a 
given noise source. It is probably most applicable to noise levels in the range of 50 to 70 dB, as this 
is the usual range of voice and interior noise levels. For these reasons, a noise level increase of 3 dB 
or more is typically considered substantial in terms of the degradation of the existing noise 
environment. 
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Negative effects of noise exposure include physical damage to the human auditory system, 
interference, and disease. Exposure to noise may result in physical damage to the auditory system, 
which may lead to gradual or traumatic hearing loss. Gradual hearing loss is caused by sustained 
exposure to moderately high noise levels over a period of time; traumatic hearing loss is caused by 
sudden exposure to extremely high noise levels over a short period. Gradual and traumatic hearing 
loss both may result in permanent hearing damage. In addition, noise may interfere with or interrupt 
sleep, relaxation, recreation, and communication. Although most interference may be classified as 
annoying, the inability to hear a warning signal may be considered dangerous. Noise may also be a 
contributor to diseases associated with stress, such as hypertension, anxiety, and heart disease. The 
degree to which noise contributes to such diseases depends on the frequency, bandwidth, and level 
of the noise, and the exposure time (Caltrans 2009). 

VIBRATION 
Vibration is the periodic oscillation of a medium or object with respect to a given reference point. 
Sources of vibration include natural phenomena (e.g., earthquakes, volcanic eruptions, sea waves, 
landslides) and those introduced by human activity (e.g., explosions, machinery, traffic, trains, 
construction equipment). Vibration sources may be continuous, (e.g., operating factory machinery or 
transient in nature, explosions). Vibration levels can be depicted in terms of amplitude and 
frequency, relative to displacement, velocity, or acceleration. 

Vibration amplitudes are commonly expressed in peak particle velocity (PPV) or root-mean-square 
(RMS) vibration velocity. PPV is defined as the maximum instantaneous positive or negative peak of 
a vibration signal. PPV is typically used in the monitoring of transient and impact vibration and has 
been found to correlate well to the stresses experienced by buildings (Federal Transit Administration 
[FTA] 2006, Caltrans 2004). PPV and RMS vibration velocity are normally described in inches per 
second (in/sec). 

Although PPV is appropriate for evaluating the potential for building damage, it is not always suitable 
for evaluating human response. It takes some time for the human body to respond to vibration 
signals. In a sense, the human body responds to average vibration amplitude. The RMS of a signal is 
the average of the squared amplitude of the signal, typically calculated over a 1-second period. As 
with airborne sound, the RMS velocity is often expressed in decibel notation as vibration decibels 
(VdB), which serves to compress the range of numbers required to describe vibration (FTA 2006). 
This is based on a reference value of 1 micro (μ) in/sec.  

The typical background vibration-velocity level in residential areas is approximately 50 VdB. 
Groundborne vibration is normally perceptible to humans at approximately 65 VdB. For most people, 
a vibration-velocity level of 75 VdB is the approximate dividing line between barely perceptible and 
distinctly perceptible levels (FTA 2006). 

Typical outdoor sources of perceptible ground vibration are construction equipment, steel-wheeled 
trains, and traffic on rough roads. If a roadway is smooth, the ground vibration is rarely perceptible. 
The range of interest is from approximately 50 VdB, which is the typical background vibration-velocity 
level, to 100 VdB, which is the general threshold where minor damage can occur in fragile buildings. 
Construction activities can generate ground vibrations, which can pose a risk to nearby structures. 
Constant or transient vibrations can weaken structures, crack facades, and disturb occupants (FTA 
2006). 

Construction vibrations can be transient, random, or continuous. Transient construction vibrations 
are generated by blasting, impact pile driving, and wrecking balls. Continuous vibrations result from 
vibratory pile drivers, large pumps, and compressors. Random vibration can result from 
jackhammers, pavement breakers, and heavy construction equipment. Table 4.11-2 describes the 
general human response to different levels of ground vibration-velocity levels. 
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Table 4.11--2 Human Response to Different Levels of Ground Noise and Vibration 
Vibration-Velocity Level Human Reaction 

65 VdB Approximate threshold of perception. 

75 VdB Approximate dividing line between barely perceptible and distinctly perceptible. Many people 
find that transportation-related vibration at this level is unacceptable. 

85 VdB Vibration acceptable only if there are an infrequent number of events per day. 
Notes: VdB = vibration decibels referenced to 1 μ inch/second and based on the root mean square (RMS) velocity amplitude. 

Source: FTA 2006 

 

FEDERAL 

The Federal Noise Control Act of 1972 
The basic motivating legislation for noise control in the United States was provided by the Federal 
Noise Control Act (1972), which addressed the issue of noise as a threat to human health and 
welfare, particularly in urban areas. In response to the Noise Control Act, the U.S. Environmental 
Protection Agency (U.S. EPA) published Information on Levels of Environmental Noise Requisite to 
Protect Public Health and Welfare with an Adequate Margin of Safety (U.S. EPA 1974). In summary, 
U.S. EPA findings were that sleep, speech, and other types of essential activity interference could be 
avoided in residential areas if the Ldn did not exceed 55 dBA outdoors and 45 dBA indoors. The U.S. 
EPA Levels report also identified 5 dBA as an adequate margin of safety before an increase in noise 
level would produce a significant increase in the severity of community reaction (i.e., increased 
complaint frequency, annoyance percentages, etc.) provided that the existing baseline noise 
exposure did not exceed 55 dBA Ldn. 

U.S. Department of Transportation 
To address the human response to ground vibration, FTA has set forth guidelines for maximum-
acceptable vibration criteria for different types of land uses. These guidelines are presented in Table 
4.11-3. 

Table 4.11-3 Ground-Borne Vibration (GBV) Impact Criteria for General Assessment 

Land Use Category 

GVB Impact Levels  
(VdB re 1 micro-inch/second) 

Frequent 
Events1 

Occasional 
Events2 

Infrequent 
Events3 

Category 1: Buildings where vibration would interfere with interior operations. 65 4 65 4 65 4 
Category 2: Residences and buildings where people normally sleep. 72 75 80 
Category 3: Institutional land uses with primarily daytime uses. 75 78 83 
 Notes: VdB = vibration decibels referenced to 1 μ inch/second and based on the root mean square (RMS) velocity amplitude. 

1. “Frequent Events” is defined as more than 70 vibration events of the same source per day. 

2. “Occasional Events” is defined as between 30 and 70 vibration events of the same source per day. 

3. “Infrequent Events” is defined as fewer than 30 vibration events of the same source per day. 

4. This criterion limit is based on levels that are acceptable for most moderately sensitive equipment such as optical microscopes. Vibration-sensitive 
manufacturing or research will require detailed evaluation to define the acceptable vibration levels. 

Source: FTA 2006 
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STATE 
The State of California General Plan Guidelines 2013 (Guidelines) promotes use of Ldn or CNEL for 
evaluating noise compatibility of various land uses with the expected degree of noise exposure. The 
designation of a level of noise exposure as “normally acceptable” for a given land use category 
implies that the expected interior noise would be acceptable to the occupants without the need for 
any special structural acoustic treatment. The Guidelines identify the suitability of various types of 
building construction relative to the range of customary outdoor noise exposures. The Guidelines 
provide each local community some leeway in setting local noise standards that allow for the 
variability in individual perceptions of noise in that community. Findings presented in Information on 
Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate 
Margin of Safety (U.S. EPA 1974) have had an obvious influence on the content of the Guidelines, 
most importantly in the latter’s choice of noise exposure metrics and in the upper limits for the 
“normally acceptable” exposure of noise-sensitive uses (i.e., no higher than 60 dBA Ldn or CNEL for 
low-density residential, which is just at the upper limit of the 5 dBA “margin of safety” defined by U.S. 
EPA for noise-sensitive land use categories).  

California Department of Transportation  
In 2004, Caltrans published the Transportation-and Construction-Induced Vibration Manual, which 
provides general guidance on vibration issues associated with construction and operation of projects 
in relation to human perception and structural damage.  

Table 4.11-4 presents recommended levels of vibration that could result in damage to structures 
exposed to continuous vibration. 

Table 4.11-4 Caltrans Recommended Vibration Levels 
PPV (in/sec) Effect on Buildings 

0.4-0.6 Architectural damage and possible minor structural damage 
0.2 Risk of architectural damage to normal dwelling houses 
0.1 Virtually no risk of architectural damage to normal buildings 

0.08 Recommended upper limit of vibration to which ruins and ancient monuments should be subjected 
0.006-0.019 Vibration unlikely to cause damage of any type 

Notes: PPV = peak particle velocity 

Source: Caltrans 2004 

LOCAL 
The project site is located in unincorporated Sacramento County; therefore, the County’s policies 
pertaining to noise are germane. Because project traffic and construction noise could affect land 
uses in Elk Grove (i.e., residences in the City immediately border the District property), the policies in 
the City of Elk Grove General Plan is also considered. 

Sacramento County General Plan 
The Noise Element of the Sacramento County General Plan (Sacramento County 2011) contains the 
following policies and standards related to noise that may be applicable to the project: 

 Policy NOI-6. Where a project would consist of or include non-transportation noise sources, the 
noise generation of those sources shall be mitigated so as not exceed the interior and exterior 
noise level standards of Table 2 at existing noise-sensitive areas in the project vicinity. 

 Policy NOI-7. The “last use there” shall be responsible for noise mitigation. However, if a noise-
generating use is proposed adjacent to lands zoned for uses which may have sensitivity to noise, 
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then the noise generating use shall be responsible for mitigating its noise generation to a state 
of compliance with the Table 3 standards at the property line of the generating use in 
anticipation of the future neighboring development. 

In addition to the policies listed above, Sacramento County has established noise standards for land 
uses affected by non-transportation noise (Table 4.11-5) and transportation noise (Table 4.11-6). 

Table 4.11-5 Non-Transportation Noise Standards Median (L50)/Maximum (Lmax)1 
Receiving Land Use Outdoor Area2 Interior3 

 Daytime Nighttime Day/Night 
All Residential 55/75 50/70 35/55 

Transient Lodging4 55/75 - 35/55 
Hospitals & Nursing Homes5,6 55/75 - 35/55 

Theaters & Auditoriums6 - - 30/50 
Churches, Meeting Halls, Schools, 

Libraries, etc.6 
55/75 - 35/60 

Office Buildings6 60/75 - 45/65 
Commercial Buildings6 - - 45/65 

Playgrounds, Parks, etc.6 65/75 - - 
Industry6 60/80 - 50/70 

Notes: L50= noise level that occurs 50% of the time during measurement duration; Lmax= the maximum instantaneous noise level 
1 Standards in this table shall be reduced by 5 dB for sounds consisting primarily of speech or music, and for recurring impulsive sounds. If the existing 

ambient noise level exceeds the standards of this table, then the noise level standards shall be increased at 5 dB increments to encompass the ambient. 

2 The primary outdoor activity area associated with any given land use at which noise-sensitivity exists and the location at which the County’s exterior noise 
level standards are applied. 

3 The primary outdoor activity area associated with any given land use at which noise-sensitivity exists and the location at which the County’s exterior noise 
level standards are applied. 

4 Outdoor activity areas of transient lodging facilities are not commonly used during nighttime hours. 

5 Hospitals are often noise-generating uses. The exterior noise level standards for hospitals are applicable only at clearly identified areas designated for 
outdoor relaxation by either hospital staff or patients. 

6 Hospitals are often noise-generating uses. The exterior noise level standards for hospitals are applicable only at clearly identified areas designated for 
outdoor relaxation by either hospital staff or patients. 

7 Where median (L50) noise level data is not available for a particular noise source, average (Leq) values may be substituted for the standards of this table 
provided the noise source in question operates for at least 30 minutes of an hour. If the source in question operates less than 30 minutes per hour, then the 
maximum noise level standards shown would apply. 

Source: Sacramento County 2011 

 

Table 4.11-6 Significance Increase in Transportation Noise 
Pre-Project Noise Environment (Ldn) Significant Increase 

Less than 60 dB 5+ dB 
60-65 dB 3+ dB 

Greater than 65 dB 1.5+ dB 
Notes: Ldn= day-night average noise level 

Source: Sacramento County 2011 
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Sacramento County Code 
Section 6.68.070 of the Sacramento County Code contains exterior noise standards for specific 
zoning districts (Table 4.11-7). 

Table 4.11-7 Exterior Noise Standards 
Noise Area County Zoning Districts Time Period Exterior Noise Standard 

1 RE-1, RD-1, RE-2, RD-2, RE-3, RD-3, RD-4, R-1-A, RD-5, 
R-2, RD-10, R-2A, RD-20, R-3, R-D-30, RD-40, RM-1, 

RM-2, A-1-B, AR-1, A-2, AR-2, A-5, AR-5 

7 a.m.-10 p.m. 55 dB 
10 p.m.-7 a.m. 50 dB 

Source: Sacramento County Code 

 

Section 6.68.090 of the Sacramento County Code provides the following exemption to the exterior 
noise standards: 

Noise sources associated with construction, repair, remodeling, demolition, paving or grading 
of any real property, provided said activities do not take place between the hours of eight 
p.m. and six a.m. on weekdays and Friday commencing at eight p.m. through and including 
seven a.m. on Saturday; Saturdays commencing at eight p.m. through and including seven 
a.m. on the next following Sunday and on each Sunday after the hour of eight p.m. Provided, 
however, when an unforeseen or unavoidable condition occurs during a construction project 
and the nature of the project necessitates that work in process be continued until a specific 
phase is completed, the contractor or owner shall be allowed to continue work after eight 
p.m. and to operate machinery and equipment necessary until completion of the specific 
work in progress can be brought to conclusion under conditions which will not jeopardize 
inspection acceptance or create undue financial hardships for the contractor or owner. 

City of Elk Grove General Plan 
The SRWTP property is situated immediately adjacent to residences that are located within the City 
of Elk Grove. The Elk Grove General Plan Noise Element (City of Elk Grove 2009) contains the 
following policies and standards related to noise. These policies are presented to determine whether 
the project would have any significant noise impacts based on application of the City’s noise policies. 

 Policy NO-3. Noise created by new proposed non-transportation noise sources shall be mitigated 
so as not to exceed the noise level standards of Table 4.11-6 as measured immediately within 
the property line of lands designated for noise-sensitive uses. 

 Policy NO-7. The City shall not require the installation of sound walls in front yard areas to reduce 
noise to acceptable levels in residential areas which were originally constructed without sound 
walls. The City shall emphasize other methods to reduce noise levels in these situations. 

 Policy NO-8. Where noise mitigation measures are required to achieve the standards indicated in 
Tables 4.11-5, 4.11-6, and 4.11-7, the emphasis of such measures shall be placed upon site 
planning and project design. The use of noise barriers shall be considered a means of achieving 
the noise standards only after all other practical design-related noise mitigation measures—
including the use of distance from noise sources—have been integrated into the project.  

In addition to the policies listed above, the City of Elk Grove has established noise standards for land 
uses affected by transportation noise (Table 4.11-8) and performance standards for non-
transportation noise sources (Tables 4.11-9 and 4.11-10). 
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Table 4.11-8 Maximum Allowable Noise Exposure from Transportation Noise Sources by Land Use Type 

Land Use Outdoor Activity Areas1 
Ldn/CNEL, dB 

Interior Spaces 
Ldn/CNEL, dB Leq, dB2 

Residential 60 3 45 - 
Residential subject to noise from railroad tracks, aircraft 
overflights, or similar noise sources which produce clearly 
identifiable, discrete noise events (the passing of a single train, 
as opposed to relatively steady noise sources such as roadways) 60 3 405 - 
Transient Lodging 60 4 45 - 
Hospitals, Nursing Homes 60 3 45 - 
Theaters, Auditoriums, Music Halls - - 35 
Churches, Meeting Halls 60 - 40 
Office Buildings - - 45 
Schools, Libraries, Museums - - 45 
Playgrounds, Neighborhood Parks 70 - - 
Notes: Ldn= day-night average noise level; CNEL= Community Noise Equivalent Level 
1 Where the location of outdoor activity areas is unknown, the exterior noise level standard shall be applied to the property line of the receiving land use. Where 

it is not practical to mitigate exterior noise levels at patio or balconies of apartment complexes, a common area such as a pool or recreation area may be 
designed as the outdoor activity area. 

2 As determined for a typical worst-case house during periods of use. 

3 Where it is not possible to reduce noise in outdoor activity areas to 60 dB Ldn/CNEL or less using a practical application of the best-available noise reduction 
measures, an exterior noise level of up to 65 dB Ldn/CNEL may be allowed provided that available exterior noise level reduction measures have been 
implemented and interior noise levels are in compliance with this table. 

4 In the case of hotel/motel facilities or other transient lodging, outdoor activity areas such as pool areas may not be included in the project design. In these 
cases, only the interior noise level criterion will apply. 

5 The intent of this noise standard is to provide increased protection against sleep disturbances located near railroad tracks. 

Source: City of Elk Grove 2009 

 

Table 4.11-9 Performance Standards for Typical Stationary Noise Sources 

Noise Level Descriptor Daytime 
(7 a.m. to 10 p.m.) 

Nighttime 
(10 p.m. to 7 a.m.) 

Hourly Leq, dB 55 45 
Notes: 
1. These standards will apply generally to noise sources that are not tonal, impulsive, or repetitive in nature.  
2. Typical noise sources in this category would include HVAC systems, cooling towers, fans, blowers, etc. 

Source: City of Elk Grove 2009 

 

Table 4.11-10 Performance Standards for Stationary Noise Sources Which are Tonal, Impulsive, Repetitive, or 
Consist Primarily of Speech or Music 

Noise Level Descriptor Daytime 
(7 a.m. to 10 p.m.) 

Nighttime 
(10 p.m. to 7 a.m.) 

Hourly Leq, dB 50 40 
Notes: 
1. These standards apply to noises which are tonal in nature, impulsive or repetitive, or which consist primarily of speech or music (e.g., humming sounds, 
outdoor speaker systems, etc.). 
2. Typical noise sources in this category include: pile drivers, drive-through speaker boxes, punchpresses, steam valves, and transformer stations. 

Source: City of Elk Grove 2009 
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City of Elk Grove Municipal Code 
Section 6.32.080 of the Elk Grove Municipal Code contains exterior noise standards for specific 
zoning districts (Table 4.11-11). 

Table 4.11-11 Exterior Noise Standards 
Noise Area City Zoning Districts Time Period Exterior Noise Standard 

I Agricultural; Residential 
7:00 a.m. - 10:00 p.m. 55 dBA 
10:00 p.m. – 7:00 a.m. 45 dBA 

Source: Elk Grove Municipal Code 

 

The City of Elk Grove uses the same construction noise exemptions as Sacramento County, as 
indicated above under “Sacramento County Code.” 

4.11.2 Existing Environmental Setting 

SENSITIVE LAND USES 
Noise-sensitive land uses are generally considered to include those uses where noise exposure could 
result in health-related risks to individuals, as well as places where quiet is an essential element of 
their intended purpose. Residential dwellings are of primary concern because of the potential for 
increased and prolonged exposure of individuals to both interior and exterior noise levels. Additional 
land uses such as parks, schools, historic sites, cemeteries, and recreation areas are also generally 
considered sensitive to increases in exterior noise levels. Places of worship and transit lodging, and 
other places where low interior noise levels are essential are also considered noise-sensitive. Those 
noted above are also considered vibration-sensitive land uses in addition to commercial and 
industrial buildings where vibration would interfere with operations within the building, including 
levels that may be well below those associated with human annoyance.  

Existing noise- and vibration- sensitive land uses in the vicinity of the project site primarily include 
single-family residences. The nearest sensitive receptors to the project site are single-family 
residences located around the north, east, and south perimeters of the site. The closest residences 
from the acoustical center of the project site, where most construction activity would occur, are 
approximately 5,000 feet to the northeast of the SRWTP. Residents are also located approximately 
1,700 feet to the east of the primary access road (the north-south segment of Dwight Road) to the 
project site. See Exhibit 4.11-1 for locations of nearby sensitive land uses. 

SOURCES AND AMBIENT LEVELS 
The existing noise environment in the project area is primarily influenced by transportation noise 
from vehicle traffic on the roadway systems (e.g., Laguna Boulevard, Franklin Boulevard, 
Interstate 5, State Route 99). Other noise sources that contribute to the existing noise environment 
include existing activities at the project site. These include mobile noise sources from heavy duty 
equipment such as tractors, maintenance vehicles, and employee vehicles, as well as stationary 
noise sources associated with pumps and motors that run the various processes at the facility. The 
noise sources noted are also considered sources of vibration in the project area.  

An ambient noise survey was conducted on March 7, 2013. The purpose of the survey was to 
establish existing noise conditions in the project vicinity and noise levels at existing noise sensitive 
receptors. Several short-term noise measurements were taken to capture the various noise sources 
on the project site and within the project vicinity. These locations are shown on Exhibit 4.11-1 and 
measured noise levels are shown in Table 4.11-12 with corresponding location numbers. Noise level 
measurements were taken in accordance with American National Standards Institute (ANSI) 
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Source: Data provided by Regional San in 2013; adapted by Ascent Environmental in 2013 

Exhibit 4.11-1 Noise Monitoring Locations





Ascent Environmental  Noise 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 4.11-13 

standards using a Larson Davis Laboratories (LDL) Model 820 precision integrating sound level 
meter (SLM). The SLM was calibrated before and after use with an LDL Model CAL200 acoustical 
calibrator. The equipment used meets all pertinent specifications of the ANSI for Type 1 SLMs (ANSI 
S1.4-1983[R2006]). Meteorological conditions during the measurement period were adequate for 
reliable noise measurements, with clear blue skies, temperatures ranging from 60 °F to 70 °F, and 
light winds averaging one mile per hour (mph). Refer to Exhibit 4.11-1 for the specific location in 
relation to the project site. Refer to Table 4.11-12 and Exhibit 4.11-1 for a summary of the 
measurement data.  

Table 4.11-12 Summary of Existing Ambient Noise Measurements 

Location1 Start  
(Date/Time) 

Stop  
(Date/Time) 

A-Weighted Sound Level (dBA) 
Leq Lmax Lmin 

1 March 7, 2013/10:45 a.m. March 7, 2013/11:00 a.m. 45 58 39 
2 March 7, 2013/10:10 a.m. March 7, 2013/10:25 a.m. 69 82 51 
3 March 7, 2013/9:00 a.m. March 7, 2013/9:15 a.m. 51 64 47 
4 March 7, 2013/9:25 a.m. March 7, 2013/9:40 a.m. 59 81 52 

1 Refer to Exhibit 4.11-1 for ambient noise level measurement locations. 

Source: Data collected by Ascent Environmental in 2013 

 

Existing traffic noise levels were modeled for roadway segments in the project vicinity based on 
Caltrans’ traffic noise analysis protocol and the technical noise supplement (Caltrans 2006, 2009) 
and project-specific traffic data (Appendix F). Truck usage and vehicle speeds on study area 
roadways were estimated from field observations, the project-specific traffic report, and information 
from existing studies of the project site. 

4.11.3 Environmental Impacts and Recommended Mitigation Measures 

SIGNIFICANCE CRITERIA 
Based on Appendix G of the State CEQA Guidelines, the project could have a significant adverse 
effect related to noise if it would: 

 expose persons to or generate noise levels in excess of applicable standards (e.g., long-term 
exposure of nearby sensitive receptors to increased stationary-source noise levels from project 
operations that exceed exterior noise levels of 55 dB Leq during daytime hours (7 a.m. to 10 p.m.) 
and 45 dBA Leq during nighttime hours (10 p.m. to 7 a.m.); 

 expose persons to or generate excessive ground vibration or ground noise levels (e.g., exceed 
Caltrans’s recommended level of 0.2 in/sec PPV with respect to the prevention of structural 
damage for normal buildings or FTA’s maximum acceptable level of 80 VdB with respect to 
human response for residential uses [i.e., annoyance] at nearby existing vibration-sensitive land 
uses); 

 result in a substantial permanent increase in ambient noise levels in the project vicinity above 
levels existing without the project (e.g., long-term exposure of nearby sensitive receptors to 
increased stationary- or traffic source noise levels that exceed noise levels of 55 dB Leq during 
daytime hours (7 a.m. to 10 p.m.) and 45 dBA Leq during nighttime hours (10 p.m. to 7 a.m.); 

 result in a substantial temporary (or periodic) increase in ambient noise levels in the project 
vicinity above levels existing without the project; 
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 for a project located within an airport land use plan, or where such a plan has not been adopted, 
within two miles of a public airport or public use airport, expose people residing or working in the 
project area to excessive noise levels; or 

 for a project within the vicinity of an active private airstrip, expose people residing or working in 
the project area to excessive noise levels. 

METHODS AND ASSUMPTIONS 
To assess potential short-term (construction-related) noise and vibration impacts, sensitive receptors 
and their relative exposure were identified. Project-generated construction source noise and 
vibration levels were determined based on methodologies, reference emission levels, and usage 
factors from FTA’s Transit Noise and Vibration Impact Assessment (FTA 2006) and Federal Highway 
Administration’s (FHWA’s) Roadway Construction Noise Model User’s Guide (FHWA 2006). Reference 
levels are noise and vibration emissions for specific equipment or activity types that are well 
documented and the usage thereof common practice in the field of acoustics. 

Please note that estimated construction noise levels do not account for sound absorption from soft 
or vegetated ground or attenuation as a result of temporary or permanent objects between the line 
of sight of sensitive receptors and noise sources (e.g., construction trailers, piles of materials). In 
addition, estimated noise levels were based on peak construction-traffic estimates that would occur 
for a brief period of time (i.e., approximately 1 month in 2016). Specifically, it was assumed that all 
construction equipment could potentially be operating simultaneously within the staging/laydown 
areas, which are much closer to offsite sensitive receptors, than at the center of the construction 
site, and traffic noise was based on the maximum daily trips possible during construction rather than 
average traffic numbers for the entire construction period. For these reasons, the estimated 
construction noise levels are considered conservative. 

Construction-related noise varies depending on the type of heavy-duty equipment being used and the 
types of construction activities taking place. Under both potential construction scenarios (Off-Haul or 
Stockpile), construction activities and heavy-duty construction equipment would be similar and 
therefore construction noise would be similar under each, and it not evaluated separately. 

With respect to non-transportation noise sources (e.g., stationary) associated with project 
implementation, the assessment of long-term (operational-related) impacts was based on 
reconnaissance data, existing documentation, reference noise emission levels, and standard 
attenuation rates and modeling techniques. As stated above, reference levels are noise emissions 
for specific equipment or activity types that are well documented and the usage thereof common 
practice in the field of acoustics.  

To evaluate relative significance, noise and vibration impacts were determined based on 
comparisons to applicable regulations and guidance provided by federal, state, and local agencies.  

ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 
Project operation would result in approximately 22 additional full-time employees. With regards to 
traffic-related noise, a doubling of traffic is required to result in a 3 dBA increase in noise (i.e., the 
level of increase perceptible to the human ear). An increase of approximately 22 full-time employees 
would result in 44 new daily trips on local roads, a small fraction of existing and future traffic. This 
level of increase would not result in a doubling of traffic on any nearby roads and therefore would not 
result in an audible increase in traffic-related noise. Therefore, this issue is not discussed further in 
this EIR.  

The project site is not located within two miles of an active private airstrip. The Borges-Clarksburg 
Airport, a small, unpaved (i.e., turf runway) private airstrip for primarily agricultural and limited 
recreational use, is located approximately 1.2 miles west of the project site, immediately west of the 
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Sacramento River. The Sacramento Executive Airport is the closest public airport and is located 
approximately four miles to the north of the project site. Because of the small-scale operations at 
Borges-Clarksburg Airport (i.e., agriculture and limited recreation), the project would not result in 
noise impacts related to the exposure of people residing or working in the project area to excessive 
aircraft-related noise levels. Therefore, this issue is not discussed further in this EIR.  

IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.11-1: Short-term construction noise impacts. 
Existing noise-sensitive receptors are located approximately 1,700 feet from the primary 
construction access road (the north-south segment of Dwight Road) and approximately 5,000 feet 
from the center of the project site, where most construction activity would occur. Construction 
activities would take place primarily during the daytime hours with occasional work during the 
nighttime (e.g., concrete pours, limited excavation/dirt moving, and material delivery) and would 
comply with nighttime noise standards of 45 dBA Leq. However, construction-related traffic could 
occur outside of the exempt daytime hours and, therefore, could potentially exceed nighttime 
standards of 45 dBA Leq. This would be a significant impact. 

Construction activities would include site preparation (e.g., earth moving, grading), trenching for new 
pipes and pumps, paving of new tanks, storage basins, filtration systems, and parking areas, as well 
as construction of new maintenance buildings, new access roads for onsite circulation, and 
demolition of existing structures.  

When construction-related noise levels are being evaluated, activities that occur during the more 
noise-sensitive evening and nighttime hours are of increased concern. Because exterior ambient 
noise levels typically decrease during the late evening and nighttime hours as traffic volumes and 
commercial activities decrease, construction activities performed during these more noise-sensitive 
periods of the day can result in increased annoyance and potential sleep disruption for occupants of 
nearby residential uses. 

Proposed construction activities would result in two distinct noise sources at different locations 
throughout the project site; noise associated with heavy-duty construction equipment (measured 
from the acoustical center of the site) and mobile noise associated with daily material delivery and 
employee trips along the north-south segment of Dwight Road. These two noise sources are 
discussed in detail and summarized below. 

Heavy Duty Construction Equipment Noise 
Construction generally occurs in several discrete stages, each phase requiring a specific 
complement of varying equipment type, quantity, and intensity. These variations in the operational 
characteristics of the equipment change the effect they have on the noise environment of the project 
site and on the surrounding community for the duration of the construction process. 

Construction noise levels in the vicinity of the project site would fluctuate depending on the 
particular type, number, and duration of usage for the varying equipment and construction activities 
taking place. The effects of construction noise largely depend on the type of construction activities 
occurring on any given day, noise levels generated by those activities, distances to noise sensitive 
receptors, and the existing ambient noise environment in the receptor’s vicinity.  

Based on project specific data, it is anticipated that the peak construction period would occur in mid-
2016 and would involve site preparation activities (e.g., grading, earth moving, stockpiling), paving 
activities (e.g., concrete mixing, pavement pouring, compacting) in conjunction with structure 
erection. During this peak construction activity, as many as 13 pieces of heavy-duty construction 
equipment could be operating simultaneously during the daytime. In some instances, it may be 
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necessary for construction activity to take place during nights and weekends. Activities may include 
material delivery and hauling, excavation, concrete mixing, and concrete pours.  

In addition to noise generated during construction activities, noise would also result from activities 
that occur in the staging/laydown areas. Several locations would serve as construction equipment 
staging and laydown areas (see Exhibit 3-5a in Chapter 3, “Project Description”), and would provide 
space for construction worker parking, storage for delivered materials, and staging areas for heavy-
duty construction equipment. Noise-generating activities in staging areas would include loading and 
unloading of delivered materials and idling of trucks and vehicles.  

Based on the types of construction activities associated with the project (e.g., paving, earth moving, 
trenching, structure erection) it is expected that the primary sources of noise would include cranes, 
forklifts, backhoes, dozers, graders, excavators, concrete trucks and pumps, compressors, welders, 
sheet piling, and various trucks (e.g., job trucks, water trucks, fuel trucks). Noise emission levels 
from these types of construction equipment are shown in Table 4.11-13.  

Table 4.11-13 Noise Emission Levels from Construction Equipment 
Equipment Type Typical Noise Level (dBA) @ 50 feet 
Air Compressor 81 

Backhoe 80 
Compactor 82 

Concrete Mixer 85 
Concrete Pump 82 
Crane, Mobile 83 

Dozer 85 
Fork lift 85 

Generator 81 
Grader 85 

Jack Hammer 88 
Loader 85 
Paver 89 

Pile Driver 95 
Pneumatic Tools 85 

Rail Saw 90 
Rock Drill 98 

Roller 74 
Scraper 89 
Trucks 74–88 

Water Pump 76 
Notes: Assumes all equipment is fitted with a properly maintained and operational noise control device, per manufacturer specifications. Noise levels listed are 
manufacture-specified noise levels for each piece of heavy construction equipment. 

Source: FTA 2006 
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Based on the information provided in Table 4.11-13 and accounting for typical usage factors of 
individual pieces of equipment and activity types, construction-related activities during peak 
construction could result in noise levels of up to 93 dB Leq and 97 dB Lmax at 50 feet from the 
acoustical center of the construction site. Due to attenuation from distance alone, these noise levels 
would result in levels of 53 dB Leq and 57 dB Lmax at the nearest offsite sensitive receptors (i.e., 
residences located approximately 5,000 feet to the northeast of the acoustical center of the project 
site. These noise levels would not exceed the City of Elk Grove’s daytime hourly noise standards (i.e., 
55 dB Leq from 7 a.m. and 10 p.m.).  

Nighttime construction activities could result in noise levels of up to 81 dB Leq and 86 dB Lmax at 50 
feet from the construction site. Due to attenuation from distance alone, these noise levels would 
result in levels of 41 dB Leq and 46 dB Lmax at the nearest offsite sensitive receptors (i.e., residences 
located approximately 5,000 feet to the northeast of proposed construction activities). Nighttime 
paving activities would not occur within 5,000 feet of any offsite sensitive receptor. These noise 
levels would not exceed the City of Elk Grove’s nighttime hourly noise standards (i.e., 45 dB Leq from 
10 p.m. and 7 a.m.).  

Construction-Related Traffic Noise 
Traffic associated with construction is not typically considered a separate noise source. However, 
due to the relatively large amount of daily construction traffic, the long duration of construction 
activities (i.e., approximately eight years), and the introduction of all construction associated trips 
onto the north-south segment of Dwight Road, which currently experiences little traffic and is located 
in close proximity to residences (i.e., approximately 1,700 feet), construction-related traffic noise was 
modeled. 

A maximum of 1,087 total trips could occur in one hour of the day during peak construction activity 
(May 2016) (see Section 4.12, “Traffic and Transportation”). Trips would include construction worker 
commute and material off-haul/delivery. These trips would originate from various locations 
throughout Sacramento County and enter the project site along the recently extended (north-south 
segment) Dwight Road. Dwight Road is located to the west of the existing residential neighborhood 
at the intersection of Laguna Boulevard and Franklin Boulevard (Exhibit 4.11-1). Traffic noise levels 
for peak hour during peak construction activities are shown in Table 4.11-14. 

Table 4.11-14 Summary of Construction-Related Traffic Noise Levels  

Roadway Segment 
Between Hourly Leq (dB) at Nearest 

Offsite Sensitive Receptor 
from Roadway Centerline1 

Distance (feet) from Roadway 
Centerline to CNEL/Ldn(dB) 

From To 70 65 60 
Dwight Road Laguna Boulevard Site Entrance 47 49 107 230 

Notes: dB = A-weighted decibels;  

1. Nearest offsite sensitive receptors are residences located approximately 1,700 feet to the east of Dwight Road. 

2. Refer to Appendix E for detailed noise modeling input data and output results. 

Source: Data modeled by Ascent Environmental in 2013 

 

As shown by the modeling conducted, hourly average traffic-noise levels associated with construction 
activities could reach up to 47 dBA at the nearest sensitive receptors located approximately 1,700 
feet to the east of Dwight Road. This noise level would comply with City of Elk Grove daytime exterior 
noise standards of 55 dBA Leq. If peak hour construction traffic were to occur before 7:00 a.m. or 
after 10:00 p.m., noise levels would exceed nighttime standards of 45 dBA Leq. 
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Area 9 
Minor construction activities and renovations would occur at Area 9; these would include some 
material deliveries, building upgrades, and site improvements. No large-scale excavation, grading, 
construction, or night-time construction would occur at Area 9. Thus, construction-related activities at 
Area 9 would not exceed applicable noise thresholds or result in excessive noise levels at nearby 
sensitive receptors (i.e., residence located adjacent to Area 9). In addition, daytime construction 
activities would comply with Sacramento County noise exemptions and therefore would not exceed 
applicable noise standards. 

Optional Effluent Conduit 
If the District completes the optional effluent conduit as part of the project, construction would occur 
well after the peak construction period, and, therefore, construction noise is evaluated separately 
from other activities. Construction activities would include trenching, earth moving, and pipe 
installation. These types of activities could result in noise levels of up to 54 dBA Leq or 66 dBA L at 
the nearest offsite sensitive receptor (i.e., residence located approximately 1,680 feet to the west, in 
Sacramento County). These levels could exceed Sacramento County noise standards for residential 
land uses of 55 dBA Lmax. 

However, construction activities associated with the optional effluent conduit would not occur during 
nighttime hours, and therefore, would be considered exempt by the Sacramento County noise code. 
Thus, construction activities related to the optional effluent conduit would not expose nearby 
sensitive receptors to excessive noise levels during the more sensitive times of the day. 

Combined Construction Noise Levels 
Construction at Area 9 and the optional effluent conduit alignment would be relatively minor in 
comparison to construction activities located at the primary construction zone of the project. In 
addition, all construction at these areas would take place during the daytime hours when 
construction noise is exempt by the Sacramento County code. Noise levels from these construction 
activities would not expose nearby sensitive receptors to excessive noise levels during the more 
sensitive times of the day. 

In summary, all of the primary construction activities (excluding Area 9 and the optional effluent 
conduit alignment) described above could result in combined noise levels of approximately 51 dB Leq 
at the nearest offsite sensitive receptor (i.e., residences located approximately 5,000 feet from the 
center of construction activities). Nighttime construction activities could reach noise levels of up to 
41 dB Leq at the nearest offsite sensitive receptors (i.e., residences located 5,000 feet to the 
northeast of the acoustical center of the project site), which are located in the City of Elk Grove. 
These noise levels would comply with the City of Elk Grove daytime and nighttime exterior noise 
standards of 55 dBA Leq and 45 dB Leq, respectively. However, if material deliveries and off-hauling 
were to occur before 7:00 a.m. or after 10:00 p.m., estimated traffic noise would exceed the 
nighttime Leq standard of 45 dBA at the residences located 1,700 to the east of the north-south 
segment of Dwight Road. 

The City of Elk Grove exempts construction-related noise, provided that construction activity does not 
occur between 8:00 p.m. and 6:00 a.m. on weekdays and Friday commencing at 8:00 p.m. through 
and including 7:00 a.m. on Saturday; Saturdays commencing at 8:00 p.m. through and including 
7:00 a.m. on the next following Sunday and on each Sunday after the hour of 8:00 p.m. Most 
construction activities occurring on the project site would comply with these daytime noise 
restrictions and, therefore, would not disturb sensitive receptors during the more sensitive times of 
the day. In addition, potential nighttime construction would comply with applicable nighttime 
standards. However, it may be necessary for deliveries and material hauling to occur outside of 
these permitted hours, to achieve the project construction schedule. If this occurs, traffic-related 
noise may exceed nighttime standards of 45 dBA Leq and expose nearby sensitive receptors (i.e., 
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residences located to the east of Dwight Road) to excessive noise levels. This would be a significant 
impact. 

Mitigation Measure 4.11-1: Construction traffic. 
For construction-related traffic that would occur during the hours not exempt from construction noise 
(i.e., Monday through Friday before 6:00 a.m. and after 8:00 p.m. or Saturday and Sunday before 7:00 
a.m. or after 8:00 p.m.), the District will implement one of the following: 

 Limit total hourly trips (all types of vehicles) entering and leaving from the north-south segment 
of Dwight Road site entrance to 700 vehicles or less to ensure that noise levels at the nearby 
sensitive receptors (i.e., residences approximately 1,700 feet to the west) would not exceed 45 
dBA Leq; or 

 Provide temporary noise barriers that meet the following parameters: 

 Install temporary noise curtains at the edge or as close to the edge as possible of Dwight 
Road (north-south) spanning from Laguna Boulevard to Sims Road to achieve at a minimum 
3 dBA noise reduction; 

 Temporary noise curtains will consist of durable, flexible composite material featuring a noise 
barrier layer bounded to sound-absorptive material on one side. The noise barrier layer will 
consist of rugged, impervious, material with a surface weight of at least one pound per 
square foot, and will be designed to block the line-of sight between construction activities 
and affected receptors. 

Significance after Mitigation 
Implementation of Mitigation Measure 4.11-1 would ensure that construction-related traffic would 
not exceed nighttime standards of 45 dBA Leq at the nearest offsite sensitive receptor by limiting 
traffic volume or by installing noise reduction shielding, and thus would not expose sensitive 
receptors to excessive noise during the sensitive time of the day. This impact would be reduced to a 
less-than-significant level. 

Impact 4.11-2: Ground vibration impacts.  
Construction- and operational-related project activities would not result in vibration levels at the 
nearest sensitive land use that exceed Caltrans’s recommended level of 0.2 in/sec PPV with respect 
to the prevention of structural damage for normal buildings or FTA’s maximum acceptable level of 80 
VdB with respect to human response for residential uses (i.e., annoyance). Thus, implementation of 
the project would not result in the exposure of existing sensitive receptors to excessive ground 
vibration or noise levels. Therefore, this impact would be less than significant.  

Project operation would not result in any new or additional sources of ground vibration and, 
therefore, the focus of this analysis is on construction-related vibration. Construction activities at 
Area 9 and the optional effluent conduit alignment would not include large-impact equipment that 
could result in vibration and. Similarly, the off-haul and soil stockpiling scenarios would not use large-
impact equipment that could result in vibration. Therefore, vibration from construction of these 
components is not discussed further 

Construction activities generate varying degrees of temporary ground vibration, depending on the 
specific construction equipment used and activities involved. Ground vibration generated by 
construction equipment spreads through the ground and diminishes in magnitude with increases in 
distance. Construction-related ground vibration is normally associated with impact equipment such 
as pile drivers, jackhammers, and the operation of some heavy-duty construction equipment, such as 
dozers and trucks. The effects of ground vibration may be imperceptible at the lowest levels, result in 
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low rumbling sounds and detectable vibrations at moderate levels, and high levels of vibration can 
cause sleep disturbance in places where people normally sleep or annoyance in buildings that are 
primarily used for daytime functions and sleeping. 

As described in Impact 4.11-1, proposed construction activities would require the use of onsite 
heavy-duty construction equipment such as cranes, forklifts, backhoes, dozers, graders, excavators, 
concrete trucks and pumps, compressors, welders, and various trucks (e.g., job trucks, water trucks, 
fuel trucks). In addition, sheet piling would be required for several proposed facilities. Ground 
vibration and noise levels associated with the types of construction equipment and activities that 
would take place on the project site are summarized in Table 4.11-15. 

Table 4.11-15 Representative Ground Vibration and Noise Levels for Construction Equipment 
Equipment PPV at 25 feet (in/sec)1 Approximate Lv (VdB) at 25 feet2 
Small Dozer 0.003 58 
Large Dozer 0.089 87 

Loaded Trucks 0.076 86 
Vibratory Roller (Compactor) 0.210 86 

Impact Pile Driver 1.518 112 
Notes: PPV = peak particle velocity; LV = the root mean square velocity expressed in vibration decibels (VdB), assuming a crest factor of 4 

Source: FTA 2006 

 

Of the equipment most likely to generate ground vibration, as listed in Table 4.11-15, a pile driver 
would result in the greatest levels of ground vibration. Therefore, for purposes of this analysis, 
ground vibration levels were modeled for this piece of equipment, as it is most representative of 
sheet piling, based on FTA’s recommended procedure for applying a propagation adjustment to 
construction equipment vibration reference levels (as indicated in Table 4.11-15). If construction 
activities were to occur within 75 feet of existing buildings, they could exceed Caltrans’s 
recommended level of 0.2 in/sec PPV with respect to the prevention of structural damage and, 
therefore, could result in structural damage to nearby existing buildings. In addition, vibration levels 
could exceed FTA’s maximum-acceptable vibration standard of 80 VdB with respect to human 
annoyance for residential uses at locations within 300 feet of construction activities. 

Construction activities would take place approximately 5,000 away from sensitive receptors. At this 
distance from construction activities, vibration levels would be substantially lower than 
recommended standards (i.e., 0.2 in/sec PPV for structural damage and 80 VdB for human 
annoyance). Therefore, because vibration-inducing activities would not occur in close proximity to 
areas where people live and work, construction activities would not result in structural damage or 
vibration noise impacts. This would be a less-than- significant impact. 

Mitigation Measures 
No mitigation is required. 

Impact 4.11-3: Operational stationary source noise impacts.  
Proposed facilities would include new stationary noise sources (i.e., pumps, aeration blowers). 
Project-generated stationary source noise levels would not exceed applicable noise standards and, 
therefore, would not result in a substantial increase in ambient noise levels at nearby existing noise-
sensitive receptors. As a result, this impact would be less than significant.  
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Proposed facilities that would result in new stationary sources include the BNR, RAS, sidestream 
facility, FIPS, and PEPS. The BNR facility would require up to 24 pumps and five aeration blowers. 
Pumps would be located outside on a pump deck and blowers would be enclosed on the roof. The 
RAS facility would require up to 48 pumps that would be located outside and would not be enclosed. 
The sidestream facility would require five aeration blowers that would be enclosed and located on 
the roof. The FIPS and PEPS facility would each require up to eight pumps that would be located 
outside and would not be enclosed. 

Noise from these types of sources may vary depending on operations at the facilities. Noise from 
pumps is somewhat constant and noise from blowers would be periodic and temporary. For 
purposes of this analysis, it was assumed that all pumps and blowers from all facilities would 
operate simultaneously; thus, modeled noise levels represent a worst-case scenario. For detailed 
assumptions and noise modeling results, refer to Appendix E.  

Based on reference noise measurements from existing pumps and aeration blowers on site, future 
project-related stationary noise sources could result in hourly average (Leq) noise levels of up to 80 
dBA at 50 feet from all proposed facilities. Based on typical attenuation rates due to distance alone 
from the noise source, noise levels at the nearest offsite sensitive receptors (i.e., residential 
neighborhood located approximately 3,500 feet to the north east of the proposed facilities) would 
attenuate to approximately 29 dBA for a worst-case hour when all stationary noise sources are 
operating simultaneously. These noise levels would not exceed the City of Elk Grove’s daytime or 
nighttime noise standards for stationary noise sources (i.e., 55 dBA Leq between 7 a.m. and 10 p.m. 
and 45 dBA Leq between 10 p.m. and 7 a.m.). 

Thus, project-generated stationary source noise levels would not exceed applicable noise standards 
and would not result in a substantial increase in ambient noise levels at nearby existing noise-
sensitive receptors. As a result, no offsite sensitive receptor would be exposed to excessive noise 
from operation of the project and this impact would be less than significant.  

Mitigation Measures 
No mitigation is required. 
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4.12 TRAFFIC AND TRANSPORTATION 

This section describes the existing transportation system in the vicinity of the Sacramento Regional 
Wastewater Treatment Plant (SRWTP), and evaluates transportation impacts due to construction and 
operation of the EchoWater Project based on a transportation and traffic analysis conducted by Fehr 
& Peers (Appendix F). The analysis includes a description of the existing environmental conditions, 
the methods used for assessment, the impacts associated project construction and operation, and 
the mitigation measures necessary to address potentially significant impacts. 

4.12.1 Regulatory Background 

FEDERAL 

No federal plans, policies, regulations, or laws related to traffic and transportation are applicable to 
the analysis in this EIR. 

STATE 

California Department of Transportation 

Corridor System Management Plans 
A Corridor System Management Plan (CSMP), which is a foundation document aimed at managing a 
transportation corridor as a system. The CSMP serves as a long-range planning document that 
identifies the acceptable, or concept, level of service (LOS) for the applicable highway facility. A 
deficiency or need for improvement is triggered when the actual LOS falls below the concept LOS. 
The State Route 99 & Interstate 5 CSMP identifies LOS F as the Concept LOS for both State Route 
(SR) 99 and Interstate 5 (I-5) within the project area (California Department of Transportation 
[Caltrans] 2009). 

Guide for the Preparation of Traffic Impact Studies 
Caltrans’ Guide for the Preparation of Traffic Impact Studies (2002) provides guidance on the 
evaluation of traffic impacts to State highway facilities. It outlines when a traffic impact study is 
needed and what should be included in the scope of the study. 

LOCAL 
While the project is located within Sacramento County, it is immediately bordered by the City of Elk 
Grove and is in close proximity to the City of Sacramento. The project is anticipated to generate a 
substantial number of construction-related traffic that would be expected to access the site through 
roadways under the jurisdiction of the cities of Elk Grove and Sacramento. Thus, the relevant 
transportation policies of these jurisdictions are considered and discussed below.  

Sacramento County  

Sacramento County General Plan 
The Circulation Element of the Sacramento County General Plan (Sacramento County 2011) 
provides the framework for Sacramento County decisions concerning the countywide transportation 
system. It also provides for coordination with the cities and unincorporated communities within the 
county. Relevant General Plan policies related to transportation and the preparation of this report 
are described below. 
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 Policy CI-9. Plan and design the roadway system in a manner that meets Level of Service (LOS) D 
on rural roadways and LOS E on urban roadways, unless it is infeasible to implement project 
alternatives or mitigation measures that would achieve LOS D on rural roadways or LOS E on 
urban roadways. The urban areas are those areas within the Urban Service Boundary as shown 
in the Land Use Element of the Sacramento County General Plan. The areas outside the Urban 
Service Boundary are considered rural. 

 Policy CI-10. Land development projects shall be responsible to mitigate the project’s adverse 
impacts to local and regional roadways. 

Sacramento County Traffic Impact Study Analysis Guidelines 
The Sacramento County Traffic Impact Study Analysis Guidelines (Sacramento County 2004) 
provides evaluation criteria for traffic impact studies including guidance on when a study is needed, 
analysis scenarios, methodologies, and impact thresholds. 

City of Elk Grove 

Elk Grove General Plan 
The Circulation Element of the Elk Grove General Plan (2009) identifies goals and policies related 
the movement of people and goods in the City. Relevant General Plan policies related to 
transportation and the preparation of this report are described below. 

 Policy CI-13. The City shall require that all roadways and intersections in Elk Grove operate at a 
minimum Level of Service “D” at all times. 

 Policy CI-14. The City recognizes that Level of Service D may not be achieved on some roadway 
segments, and may also not be achieved at some intersections. Roadways on which LOS D is 
projected to be exceeded are shown in the General Plan Background Report, based on the latest 
traffic modeling conducted by the City. On these roadways, the City shall ensure that 
improvements to construct the ultimate roadway system as shown in this Circulation Element are 
completed, with the recognition that maintenance of the desired level of service may not be 
achievable. 

 Policy CI-15. The City shall regulate truck travel as appropriate for the transport of goods, 
consistent with circulation, air quality, congestion management, and land use goals. 

Traffic Impact Study Analysis Guidelines 
The Traffic Impact Study Analysis Guidelines for the City of Elk Grove (2000) provides evaluation 
criteria for traffic impact studies including guidance on when a study is needed, scope of the study, 
scenarios, and impact thresholds. 

City of Sacramento 

Sacramento 2030 General Plan 
The Mobility Element of the Sacramento 2030 General Plan (2009) outlines goals and policies that 
coordinate the transportation and circulation system with planned land uses. Relevant General Plan 
policies related to transportation and the preparation of this report are described below. 

 Policy M 1.2.2 The City shall allow for flexible Level of Service (LOS) standards, which will permit 
increased densities and mix of uses to increase transit ridership, biking, and walking, which 
decreases auto travel, thereby reducing air pollution, energy consumption, and greenhouse gas 
emissions. 
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c. Base Level of Service Standard – The City shall seek to maintain the following standards for 
all areas outside of multi-modal districts: 

 Maintain operations on all roadways and intersections at LOS A-D at all times, including 
peak travel times, unless maintaining this LOS would, in the City’s judgment, be 
infeasible and/or conflict with the achievement of other goals. LOS E or F conditions may 
be accepted, provided that provisions are made to improve the overall system and/or 
promote non-vehicular transportation as part of a development project or City-initiated 
project. 

 Policy M 7.1.5 The City shall designate official truck routes to minimize the impacts of truck 
traffic on residential neighborhoods and other sensitive land uses. 

 Policy M 7.1.6 The City shall seek to minimize noise and other impacts of truck traffic, deliveries, 
and staging in residential and mixed-use neighborhoods. 

Traffic Impact Guidelines 
The Traffic Impact Guidelines (1996) provides a checklist for preparing traffic impact studies for the 
City of Sacramento. The document includes guidance on when a study is needed, analysis scenarios, 
methodologies, and impact thresholds. 

Sacramento Area Council of Governments 
The Sacramento Area Council of Governments (SACOG) is an association of local governments from 
six counties and 22 cities within the Sacramento Region. The counties include El Dorado, Placer, 
Sacramento, Sutter, Yolo, and Yuba. SACOG provides transportation planning and funding for the 
region. 

The 2035 Metropolitan Transportation Plan/Sustainable Communities Strategy (MTP/SCS) (SACOG 
2011) is a long-range plan for transportation improvements in the region. The plan is based on 
projections for growth in population, housing, and jobs. 

4.12.2 Existing Environmental Setting 
The following section describes the existing condition of the roadway, transit, bicycle, and pedestrian 
systems in the study area. 

EXISTING ROADWAY NETWORK 
Exhibit 4.12-1 illustrates the existing street system serving the project study area. I-5 provides 
primary regional access to the study area. Access to the project site would be provided via Dwight 
Road from Laguna Boulevard. Brief descriptions of principal roads and highways serving the study 
area are detailed below. 

I-5 is a north-south interstate highway to the west of the project site. I-5 extends through Sacramento 
to the north and connects the region to Stockton and the San Joaquin Valley to the south. In the 
project vicinity, I-5 is a six-lane facility with an interchange at Laguna Boulevard. A new interchange 
with Cosumnes River Boulevard is currently under construction north of the project site. 

SR 99 is a north-south state highway located approximately three miles east of the project site. SR 
99 extends north to U.S. Highway 50 and south through the communities of Galt, Lodi, and Stockton. 
Through the Elk Grove area, SR 99 is a six-lane freeway with an interchange at Laguna 
Boulevard/Bond Road. 
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Source: Provided by Fehr and Peers in 2013; adapted by Ascent Environmental in 2013 

Exhibit 4.12-1 Study Locations 
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Laguna Boulevard is an east-west arterial roadway that connects to I-5 in the west and to SR 99 to 
the east. In the vicinity of the project site, Laguna Boulevard is a six-lane roadway with a posted 
speed limit of 45 miles per hour. Laguna Boulevard would be the primary street carrying trips to and 
from the project site via Dwight Road. 

Dwight Road is a north-south collector roadway that connects the project site to Laguna Boulevard. It 
is a four-lane roadway with a center two-way left-turn lane. Dwight Road would provide the primary 
access to the project site. 

Franklin Boulevard is a north-south arterial roadway located approximately one mile east of the 
project site. It extends towards Downtown Sacramento to the north and through Elk Grove to the 
south. In the vicinity of the project site, Franklin Boulevard is a four- to six-lane roadway with a 
posted speed limit of 45 miles per hour. 

Transportation Study Locations 
Exhibit 4.12-1 shows the study roadway segments and intersections. Based on consultation with 
staff from Caltrans, City of Elk Grove, City of Sacramento, Sacramento County, and the project team, 
the following 48 roadway segments and three intersections were selected for analysis: 

Roadways 
1. Laguna Blvd. – I-5 to Dwight Rd. 
2. Laguna Blvd. – Dwight Rd. to Franklin Blvd. 
3. Laguna Blvd. – Franklin Blvd. to Bruceville Rd. 
4. Laguna Blvd. – Bruceville Rd. to SR 99 
5. Bond Rd. – SR 99 to Elk Grove-Florin Rd. 
6. Bond Rd. – Elk Grove-Florin Rd. to Bradshaw Rd. 
7. Bond Rd. – Bradshaw Rd. to Grant Line Rd. 
8. Grant Line Rd. – Bond Rd. to Calvine Rd. 
9. Franklin Blvd. – Laguna Blvd. to Sacramento City 

Limits 
10. Franklin Blvd. – Sacramento City Limits to 

Cosumnes River Blvd. 
11. Franklin Blvd. – Cosumnes River Blvd. to Mack 

Rd. 
12. Franklin Blvd. – Mack Rd. to Florin Rd. 
13. Florin Rd. – Franklin Blvd. to SR 99 
14. Florin Rd. – SR 99 to Power Inn Rd. 
15. Florin Rd. – Power Inn Rd. to Watt Ave. 
16. Florin Rd. – Watt Ave. to Bradshaw Rd. 
17. Bradshaw Rd. – Bond Rd. to Calvine Rd. 
18. Bradshaw Rd. – Calvine Rd. to Florin Rd. 
19. Bradshaw Rd. – North of Florin Rd. 
20. Elk Grove-Florin Rd. – Bond Rd. to Calvine Rd. 
21. Elk Grove-Florin Rd. – Calvine Rd. to Florin Rd. 
22. Watt Ave. – North of Florin Rd. 
23. Mack Rd. – Franklin Blvd. to SR 99 
24. Mack Rd./Elsie Ave. – SR 99 to Power Inn Rd. 
25. Power Inn Rd. - Mack Rd. to Florin Rd. 
26. Power Inn Rd. – North of Florin Rd. 

27. I-5 Northbound (NB) – Pocket Rd. to 
Florin Rd. 

28. I-5 Southbound (SB) – Florin Rd. to 
Pocket Rd. 

29. I-5 NB – Laguna Blvd. to Pocket Rd. 
30. I-5 SB – Pocket Rd. to Laguna Blvd. 
31. I-5 NB – Elk Grove Blvd. to Laguna Blvd. 
32. I-5 SB – Laguna Blvd. to Elk Grove Blvd. 
33. I-5 NB – Hood Franklin Rd. to Elk Grove 

Blvd. 
34. I-5 SB – Elk Grove Blvd. to Hood Franklin 

Rd. 
35. SR 99 NB – Florin Rd. to 47th Ave. 
36. SR 99 SB – 47th Ave. to Florin Rd. 
37. SR 99 NB – Mack Rd. to Florin Rd. 
38. SR 99 SB – Florin Rd. to Mack Rd. 
39. SR 99 NB – Calvine Rd. to Mack Rd. 
40. SR 99 SB – Mack Rd. to Calvine Rd. 
41. SR 99 NB – Sheldon Rd. to Calvine Rd. 
42. SR 99 SB – Calvine Rd. to Sheldon Rd. 
43. SR 99 NB – Laguna Blvd. to Sheldon Rd. 
44. SR 99 SB – Sheldon Rd. to Laguna Blvd. 
45. SR 99 NB – Elk Grove Blvd. to Laguna 

Blvd. 
46. SR 99 SB – Laguna Blvd. to Elk Grove 

Blvd. 
47. SR 99 NB – Grant Line Rd. to Elk Grove 

Blvd. 
48. SR 99 SB – Elk Grove Blvd. to Grant Line 

Rd. 
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Intersections 
1. Laguna Boulevard/Harbour Point Drive 
2. Laguna Boulevard/Dwight Road – Babson Drive 
3. Laguna Boulevard/Franklin Boulevard 

Existing Traffic Conditions 
Traffic counts were collected during midweek (Tuesday-Thursday) days in April 2013. Daily traffic 
volume data was collected using machine counting equipment (hoses) on the study roadway 
segments. Weekday a.m. (7:00 a.m. to 9:00 a.m.) and p.m. (4:00 to 6:00 p.m.) peak period 
intersection turning movement counts were also collected at the study intersections. Traffic count 
data is provided in Appendix F1.  

Table 4.12-1 presents the existing hourly traffic volume counts at the study roadway segments. 
Under existing conditions, only SR 99 southbound from Calvine Road to Sheldon Road exceeds its 
LOS threshold.  

Table 4.12-1 Existing Traffic Conditions 

ID Roadway Segment LOS 
Threshold 

LOS Hourly 
Volume 

Threshold 

Hourly 
Volume 
Range 

Hours 
Operating 

Worse than LOS 
Threshold  

1 Laguna Blvd. I-5 to Dwight Rd. D 5,320 138 to 2,894 - 
2 Laguna Blvd. Dwight Rd. to Franklin Blvd. D 5,320 175 to 3,321 - 
3 Laguna Blvd. Franklin Blvd. to Bruceville Rd. D 5,320 104 to 2,941 - 
4 Laguna Blvd. Bruceville Rd. to SR 99 D 7,110 146 to 4,300 - 
5 Bond Rd. SR 99 to Elk Grove-Florin Rd. D 5,320 109 to 3,499 - 
6 Bond Rd. Elk Grove-Florin Rd. to Bradshaw Rd. D 3,540 56 to 2,237 - 
7 Bond Rd. Bradshaw Rd. to Grant Line Rd. D 1,760 11 to 1,036 - 
8 Grant Line Rd. Bond Rd. to Calvine Rd. D 1,760 28 to 1,464 - 
9 Franklin Blvd. Laguna Blvd. to Sacramento City Lmt. D 3,540 79 to 1,757 - 

10 Franklin Blvd. Sacramento City Limits to Cosumnes 
River Blvd. D 3,540 102 to 2,026 - 

11 Franklin Blvd. Cosumnes River Blvd. to Mack Rd. D 3,540 105 to 2,507 - 
12 Franklin Blvd. Mack Rd. to Florin Rd. D 3,540 89 to 2,201 - 
13 Florin Rd. Franklin Blvd. to SR 99 E 5,600 234 to 4,334 - 
14 Florin Rd. SR 99 to Power Inn Rd. E 5,600 279 to 4,916 - 
15 Florin Rd. Power Inn Rd. to Watt Ave. E 3,740 105 to 1,779 - 
16 Florin Rd. Watt Ave. to Bradshaw Rd. E 1,870 23 to 899 - 
17 Bradshaw Rd. Bond Rd. to Calvine Rd. D 1,760 22 to 1,117 - 
18 Bradshaw Rd. Calvine Rd. to Florin Rd. E 3,740 27 to 1,652 - 
19 Bradshaw Rd. North of Florin Rd. E 3,740 35 to 2,362 - 

20 Elk Grove-Florin 
Rd. Bond Rd. to Calvine Rd. D 3,540 55 to 2,311 - 

21 Elk Grove-Florin 
Rd. Calvine Rd. to Florin Rd. E 3,740 92 to 2,804 - 

22 Watt Ave. North of Florin Rd. E 1,870 83 to 1,501 - 
23 Mack Rd. Franklin Blvd. to SR 99 D 3,540 226 to 3,101 - 
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Table 4.12-1 Existing Traffic Conditions 

ID Roadway Segment LOS 
Threshold 

LOS Hourly 
Volume 

Threshold 

Hourly 
Volume 
Range 

Hours 
Operating 

Worse than LOS 
Threshold  

24 Mack Rd./Elsie 
Ave. SR 99 to Power Inn Rd. E 3,740 218 to 3,236 - 

25 Power Inn Rd. Mack Rd. to Florin Rd. E 3,740 136 to 2,368 - 
26 Power Inn Rd. North of Florin Rd. E 2,890 168 to 2,248 - 
27 I-5 NB Pocket Rd. to Florin Rd. F 6,060 299 to 5,663 - 
28 I-5 SB Florin Rd. to Pocket Rd. F 6,060 264 to 5,311 - 
29 I-5 NB Laguna Blvd. to Pocket Rd. F 6,060 291 to 5,380 - 
30 I-5 SB Pocket Rd. to Laguna Blvd. F 6,060 351 to 5,091 - 
31 I-5 NB Elk Grove Blvd. to Laguna Blvd. F 4,010 216 to 3,151 - 
32 I-5 SB Laguna Blvd. to Elk Grove Blvd. F 4,010 213 to 3,143 - 
33 I-5 NB Hood Franklin Rd. to Elk Grove Blvd. F 4,010 200 to 2,142 - 
34 I-5 SB Elk Grove Blvd. to Hood Franklin Rd. F 4,010 184 to 2,061 - 

35 SR 99 NB Florin Rd. to 47th Ave. F 6,721 - 8,1401 1,427 to 
6,844 - 

36 SR 99 SB 47th Ave. to Florin Rd. F 6,222 - 8,1401 561 to 6,621 - 
37 SR 99 NB Mack Rd. to Florin Rd. F 6,671 - 8,1401 411 to 6,489 - 
38 SR 99 SB Florin Rd. to Mack Rd. F 6,235 - 8,1401 571 to 6,463 - 
39 SR 99 NB Calvine Rd. to Mack Rd. F 5,640 - 7,1001 373 to 5,602 - 
40 SR 99 SB Mack Rd. to Calvine Rd. F 5,230 - 7,1001 475 to 5,808 - 
41 SR 99 NB Sheldon Rd. to Calvine Rd. F 4,560 - 6,0601 331 to 4,801 - 

42 SR 99 SB Calvine Rd. to Sheldon Rd. F 4,226 - 6,0601 373 to 5,228 1 
(3-4 p.m.) 

43 SR 99 NB Laguna Blvd. to Sheldon Rd. F 4,485 - 6,0601 398 to 4,605 - 
44 SR 99 SB Sheldon Rd. to Laguna Blvd. F 5,233 - 7,1001 329 to 4,636 - 
45 SR 99 NB Elk Grove Blvd. to Laguna Blvd. F 4,247 - 6,0601 259 to 3,429 - 
46 SR 99 SB Laguna Blvd. to Elk Grove Blvd. F 4,180 - 6,0601 257 to 3,000 - 
47 SR 99 NB Grant Line Rd. to Elk Grove Blvd. F 4,010 219 to 2,292 - 
48 SR 99 SB Elk Grove Blvd. to Grant Line Rd. F 4,010 238 to 2,333 - 

Notes:  1Hourly volume capacity is reduced to reflect HOV lanes during HOV hours (6 to 10 a.m. and 3 to 7 p.m.) 

Source: Data compiled by Fehr & Peers in 2013 

 

Existing Intersection Traffic Operations 
Table 4.12-2 presents the existing a.m. and p.m. peak hour intersection delay and LOS at study 
intersections. The technical calculations and a.m. and p.m. peak hour turning movements are 
provided in Appendix F2. 

As shown in Table 4.12-2, all of the analyzed intersections operate at an acceptable LOS D or better 
under existing conditions.  
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Table 4.12-2 Existing Intersection Traffic Operations 
Intersection Traffic Control Peak Hour1 Delay2 LOS3 

1 Laguna Boulevard /  
Harbour Point Drive Signal AM 38.7 D 

PM 32.3 C 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal AM 26.3 C 

PM 27.1 C 

3 Laguna Boulevard /  
Franklin Boulevard Signal AM 47.7 D 

PM 52.8 D 
Notes:  

1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board 2000). 

Source: Data compiled by Fehr & Peers in 2013 

 

Existing Intersection Queuing 
Table 4.12-3 presents the existing a.m. and p.m. peak hour intersection queues at study 
intersections as calculated by the Synchro traffic analysis software. The technical calculations are 
provided in Appendix F2. 

As shown in Table 4.12-3, the following movements exceed their available storage: 

 Laguna Boulevard / Harbour Point Drive 
 Northbound left during a.m. peak hour 

 Laguna Boulevard / Franklin Boulevard 
 Eastbound left during p.m. peak hour 

Table 4.12-3 Existing Intersection Queuing 

Intersection Storage Length/ 
Peak Hour1 

95th Percentile Queue by Movement2 

EBL EBR WBL WBR NBL NBR SBL SBR 

1 Laguna Boulevard /  
Harbour Point Drive 

Storage Length 270 270 270 200 200 200 210 210 
AM Peak Hour 75 50 75 75 400 50 50 50 
PM Peak Hour 50 100 175 25 100 100 175 50 

2 Laguna Boulevard /  
Dwight Road – Babson Drive 

Storage Length 260 210 230 200 250 250 250 - 
AM Peak Hour 50 25 175 50 150 100* 50 - 
PM Peak Hour 25 50 150 50 75 75* 175 - 

3 Laguna Boulevard /  
Franklin Boulevard 

Storage Length 240 240 270 170 240 170 270 300 
AM Peak Hour 225 50 75 50 225 50 100 250 
PM Peak Hour 375 125 175 50 200 50 225 175 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Storage length and 95th percentile queues are reported in feet. 95th percentile queues based on output data from intersection operations analysis in Synchro. 
BOLD text indicates the queue exceeds the available storage capacity. 
Italic text indicates the traffic volume exceeds the capacity (i.e., v/c > 1); the reported 95th percentile queue may be longer than reported.  
* = northbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a shared through-right lane. 
** = southbound left at Laguna Blvd./Dwight Rd.-Babson Dr. becomes a two-way left-turn lane; reported storage length is based on turn lane striping. Queues 
exceeding the reported storage length would likely queue into the center two-way left-turn lane and not spill back into the adjacent through travel lane. 
“-” = southbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a free movement. 
Source: Data compiled by Fehr & Peers in 2013 
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Existing Roadway Physical Conditions 
Table 4.12-4 summarizes the existing pavement condition for the following four roadway segments 
in the project vicinity:  

 Laguna Boulevard – I-5 to Dwight Road 
 Laguna Boulevard – Dwight Road to Franklin Boulevard 
 Laguna Boulevard – Franklin Boulevard to Bruceville Road 
 Laguna Boulevard – Bruceville Road to SR 99 

Pavement condition data is provided in Appendix F3. 

Table 4.12-4 Existing Roadway Pavement Conditions 

ID Roadway Segment  Jurisdiction Condition Extent of 
Deficiency1 Notes 

1 Laguna Blvd. I-5 to Dwight Rd. City of Elk Grove Acceptable - PCI 75 to 80 
2 Laguna Blvd. Dwight Rd. to Franklin Blvd. City of Elk Grove Acceptable - PCI 81 to 88 
3 Laguna Blvd. Franklin Blvd. to Bruceville Rd. City of Elk Grove Acceptable - PCI 88 to 91 
4 Laguna Blvd. Bruceville Rd. to SR 99 City of Elk Grove Acceptable - PCI 80 to 89 

Notes:  PCI = Pavement Condition Index 

Source: Data compiled by Fehr & Peers in 2013 based on information supplied by City of Elk Grove 

 

EXISTING TRANSIT SERVICE 
The City of Elk Grove Transit Services and Sacramento Regional Transit District provide fixed-route 
transit service to the project area. The nearest bus stop to the project site is located at the Laguna 
Boulevard/Dwight Road intersection. Because the project primarily involves construction and 
transport of construction material, transit service would not be expected to be used, and it is not 
discussed further in this analysis.  

EXISTING BICYCLE AND PEDESTRIAN FACILITIES 
Bicycle facilities can be classified into one of the following three categories: 

 Class I Bike Path – Off- street bike paths within exclusive right-of-way. 

 Class II Bike Lane – Striped on-road bike lanes adjacent to the outside travel lane on preferred 
corridors for biking. 

 Class III Bike Route – Shared on-road facility, usually delineated by signage. 

Class II bike lanes are located on Laguna Boulevard, Dwight Road, Franklin Boulevard, and Harbour 
Point Drive. Babson Drive south of the project site is designated as a Class III bike route. 

Sidewalks exist along most of the major streets near the project site, including Dwight Road, Laguna 
Boulevard, and Franklin Boulevard. Many of the local streets near the project site also have sidewalks. 

4.12.3 Environmental Impacts and Recommended Mitigation Measures 

SIGNIFICANCE CRITERIA 
Criteria for determining the significance of impacts related to transportation are based on the local 
and state policies identified in the Regulatory Background section above and the methodologies 
identified in the applicable traffic impact study analysis guidelines. 
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Impacts on transportation resulting from implementation of the project would be considered 
significant if the project would: 

Caltrans 
 Cause a Caltrans facility operating at LOS E or better to operate at LOS F. 
 Result in an increase in traffic to a Caltrans facility that is currently operating at LOS F. 

County of Sacramento 
 Cause a County of Sacramento roadway segment operating at an acceptable LOS E or better to 

an unacceptable LOS F. 

 Increase the volume-to-capacity ratio by 0.05 or more for a County of Sacramento roadway 
segment operating at an unacceptable LOS (i.e., LOS F). 

City of Elk Grove 
 Cause a City of Elk Grove roadway segment or intersection operating at an acceptable LOS D or 

better to an unacceptable LOS E or F. 

 Increase the volume-to-capacity ratio by 0.05 or more for a City of Elk Grove roadway segment 
operating at an unacceptable LOS (i.e., LOS E or F). 

 Increase the average vehicle delay by more than five seconds for a City of Elk Grove an 
intersection operating at an unacceptable LOS (i.e., LOS E or F). 

 Cause a deficiency in pavement conditions. 

 Disrupt or interfere with existing or planned bicycle or pedestrian facilities. 

City of Sacramento 
 Cause a City of Sacramento roadway segment operating at an acceptable LOS D or better to an 

unacceptable LOS E or F. 

 Increase the volume-to-capacity ratio by 0.02 or more for a City of Sacramento roadway segment 
operating at an unacceptable LOS (i.e., LOS E or F). 

The LOS criteria listed above are typically applied to projects that would result in a permanent 
change to traffic, such as a new development or infrastructure. For construction impacts, the change 
in traffic would be temporary. However the above criteria are being used on this construction project 
because they are based on city, county, and state policies.  

Project construction is expected to last seven years. (The overall project schedule is eight years, but 
this includes decommissioning and contingency time; construction traffic is expected to be generated 
over a seven-year timeframe.) However, the peak of construction activity is anticipated to be relatively 
short as noted in the construction trip generation discussion later in this section. While the peak of 
construction activity may be short, the policies of the City of Elk Grove and City of Sacramento, along 
with the guidance from Caltrans’ Guide for the Preparation of Traffic Impact Studies do not distinguish 
between construction traffic and long-term operational effects in their LOS policy thresholds. Therefore, 
the above criteria are used for the construction impact analysis. 

PROJECT TRANSPORTATION CHARACTERISTICS 
The analysis of the transportation and traffic effects of the project is based on the projected changes 
in offsite traffic associated with project construction and operation, as well as any proposed changes 
to the offsite transportation network. 
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The estimated change in traffic generated by the project is based on projected levels of employment 
and construction activity. Project operation would result in only an estimated 22 additional full-time 
employees, which would not result in substantial additional traffic. Construction activities are 
expected to begin in early 2015 and be complete by late 2023, with peak construction activity 
occurring in 2016. Construction traffic would be substantial. The amount of construction traffic 
would vary depending on the number of construction workers and intensity of construction activity 
over the seven-year period. Final year construction, 2023, is a contingency year in the event 
construction has not been completed earlier; thus, minimal construction traffic is projected in that 
year. The analysis provides a conservative estimate of the daily trips that would be generated during 
construction and operation. For example, while there is evidence that several employees carpool to 
the site, no carpooling assumptions were included. Similarly, because of the distance of the site from 
surrounding commercial areas, minimal mid-day trips were assumed. 

In addition to construction activities related to the facilities in the core area, some minor 
improvements could be required at Area 9 for installation of storage tanks for the dechlorination 
process. A proposed optional effluent conduit may also be constructed at some time in the future. 
These construction activities are considered in conjunction with the construction associated with the 
project as described below.  

The District is considering two construction scenarios for excess excavated soils: off-haul and 
stockpiling onsite. The off-haul scenario would transport any excess excavated soil from construction 
excavation/grading to an appropriate offsite disposal facility. The stockpile scenario would result in 
the stockpiling of excess excavated soils on an area within the SRWTP boundaries, thus eliminating 
the truck trips required to transport the soil offsite. Both of these scenarios were considered in the 
analysis provided below.  

Construction Trip Generation 
Project construction would generate vehicle trips from the commutes of construction workforce and 
the movement of construction equipment, material, and spoils. The District provided a proposed 
construction schedule which details the anticipated construction workforce, equipment use, and 
deliveries by month. This analysis uses this schedule and the following inputs to estimate the 
amount of trips generated by project construction:  

 Each construction worker is expected to generate two trips per day: one trip arriving to the site 
during the morning and one trip departing the site in the afternoon. Carpooling is not assumed 
(which results in a conservatively high estimate of traffic) and minimal mid-shift construction 
worker trips (such as for lunch breaks) are expected. Mid-shift trips, if any, would be during off-
peak hours and would not, therefore, affect peak roadway congestion. 

 Each delivery of construction material and equipment is expected to generate two trips per day: 
one trip arriving at the site and one trip departing the site. These delivery trips may occur at any 
time during the day. For purposes of analyzing the maximum amount of trips arriving and 
departing the construction site, these trips are shown as occurring during the peak hour in 
Tables 4.12-5 and 4.12-6. 

 Each off-haul truck is expected to generate 16 trips per day: eight trips arriving at the site and 
eight trips departing the site. Each off-haul truck would have no more than one round-trip (one 
arriving trip and one departing trip) per hour. 

Given the approximate seven-year intensive construction schedule, the monthly construction trip 
generation was reviewed to identify the peak month for construction traffic. Tables 4.12-5 and 
4.12-6 provide a summary of the anticipated construction trip generation during the peak month of 
activity under the off-haul and stockpile scenarios, respectively. The peak construction trips shown in 
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these tables represent the maximum amount of peak construction trips anticipated to occur during 
the 7-year construction period. 

Table 4.12-5 Peak Construction Trip Generation – Off-Haul Scenario 
Category Amount Hourly Trips1 Daily Trips 

Construction Workers2 688 workers 688 1,376 
Construction Deliveries3 199 deliveries 199 398 

Construction Off-Haul Trucks4 100 off-haul trucks 200 1,600 
Total  1,087 3,374 

Notes: Peak construction trip numbers associated with peak month of construction activity anticipated to occur in 2016. 
1 Hourly trip generation is used in the traffic analysis. Hourly trips are representative of the “peak” hour in construction traffic generation. The total hourly trips 

generated by construction activity are added to hourly traffic volumes. 
2 Each construction worker generates two trips per day: one inbound trip in the a.m. and one outbound trip in the p.m. 

3 Each construction delivery generates two trips per day: one inbound trip and one outbound trip. The inbound and outbound trips are not expected to occur in 
the same hour. 

4 Each construction off-haul truck generates 16 trips per day: eight inbound trips and eight outbound trips. Each off-haul truck is anticipated to generate one 
inbound trip and one outbound trip per hour. 

Source: Data compiled by Fehr & Peers in 2013 based on information supplied by the District in 2013 

 

Table 4.12-6 Peak Construction Trip Generation – Stockpile Scenario 
Category Amount Hourly Trips1 Daily Trips 

Construction Workers2 666 workers 666 1,332 
Construction Deliveries3 264 deliveries 264 528 

Construction Off-Haul Trucks4 0 off-haul trucks 0 0 
Total  930 1,860 

Notes: Peak construction trip numbers associated with peak month of construction activity anticipated to occur in 2016. 
1 Hourly trip generation is used in the traffic analysis. Hourly trips are representative of the “peak” hour in construction traffic generation. The total hourly trips 

generated by construction activity are added to hourly traffic volumes. 
2 Each construction worker generates two trips per day: one inbound trip in the a.m. and one outbound trip in the p.m. 

3 Each construction delivery generates two trips per day: one inbound trip and one outbound trip. The inbound and outbound trips are not expected to occur in 
the same hour. 

4 Off-haul activity with the stockpile scenario is minimal, and occurs prior to the peak in construction activity. 

Source: Data compiled by Fehr & Peers in 2013 based on information supplied by the District in 2013 

 

This peak of construction traffic is anticipated to occur in 2016 for both the off-haul and stockpile 
scenarios. This peak is expected to be short in duration. For the off-haul scenario, the construction 
data corresponds to a maximum of 1,087 hourly construction trips. For the stockpile scenario, the 
construction data corresponds to a maximum of 930 hourly construction trips. For both the off-haul 
and stockpile scenarios, only a five-month period in 2016 is expected to generate more than 800 
hourly trips. See Exhibits 4.12-2 and 4.12-3 for the anticipated hourly construction traffic generation 
for the off-haul and stockpile scenarios. 

Because this EIR analyzes the maximum construction trip generation, the effect of project construction 
on traffic operations reported in this analysis may be more severe than what actually occurs. 
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Source: Created by Fehr and Peers in 2013 

Exhibit 4.12-2 Hourly Construction Trip Generation – Off-Haul Scenario 

 

 
Source: Created by Fehr and Peers in 2013 

Exhibit 4.12-3 Hourly Construction Trip Generation – Stockpile Scenario 
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Area 9 
Although improvements proposed for Area 9 would add additional trips and construction activities, 
these activities are expected to occur after the peak construction timeframe for both the off-haul and 
stockpile scenarios. Furthermore, construction traffic to and from Area 9 would primarily use 
roadway facilities that are not affected by construction at the existing SRWTP site, such as Freeport 
Boulevard and State Route 160. Therefore, the peak construction trip generation shown in Tables 
4.12-5 and 4.12-6 would remain the same with implementation of Area 9 improvements.  

Table 4.12-7 provides a summary of the anticipated trip generation of construction activity at Area 9 
during its peak month of construction activity in 2017. 

Table 4.12-7 Peak Construction Trip Generation – Area 9 
Category Amount Hourly Trips1 Daily Trips 

Construction Workers2 10 workers 10 20 
Construction Deliveries3 10 deliveries 10 20 

Construction Off-Haul Trucks4 0 off-haul trucks 0 0 
Total  20 40 
Notes: Peak construction trip numbers associated with peak month of construction activity at Area 9, which is anticipated to occur in 2017. 
1 Hourly trip generation is used in the traffic analysis. Hourly trips are representative of the “peak” hour in construction traffic generation. The total hourly trips 

generated by construction activity are added to hourly traffic volumes. 
2 Each construction worker generates two trips per day: one inbound trip in the a.m. and one outbound trip in the p.m. 
3 Each construction delivery generates two trips per day: one inbound trip and one outbound trip. The inbound and outbound trips are not expected to occur in 

the same hour. 
4 No off-haul activity is expected with construction activity at Area 9. 

Source: Data compiled by Fehr & Peers in 2013 based on information supplied by the District in 2013 

Optional Effluent Conduit 
Similar to Area 9, construction of the proposed effluent conduit, if pursued, is expected to occur in or 
around the year 2021, after the peak construction timeframe for both the off-haul and stockpile 
scenarios. Therefore, the effects of the proposed effluent conduit are evaluated separately. Table 
4.12-8 provides a summary of the anticipated construction trip generation during the peak month of 
activity for the effluent conduit. 

Table 4.12-8 Peak Construction Trip Generation – Optional Effluent Conduit 
Category Amount Hourly Trips1 Daily Trips 

Construction Workers2 45 workers 45 90 
Construction Deliveries3 56 deliveries 56 112 

Construction Off-Haul Trucks4 0 off-haul trucks 0 0 
Total  101 202 

Notes: Peak construction trip numbers associated with peak month of construction activity for the optional effluent conduit anticipated to occur in or around the 
year 2021. 
1 Hourly trip generation is used in the traffic analysis. Hourly trips are representative of the “peak” hour in construction traffic generation. The total hourly trips 

generated by construction activity are added to hourly traffic volumes. 
2 Each construction worker generates two trips per day: one inbound trip in the a.m. and one outbound trip in the p.m. 
3 Each construction delivery generates two trips per day: one inbound trip and one outbound trip. The inbound and outbound trips are not expected to occur in 

the same hour. 
4 No off-haul activity is expected with construction activity for the optional effluent conduit. 

Source: Data compiled by Fehr & Peers in 2013 based on information supplied by the District in 2013 
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Based on conversations with District staff, approximately 90 percent of the trips shown in Table 
4.12-5 would utilize Dwight Road to access the main construction site, while the remaining 10 
percent of construction trips would use Freeport Boulevard/State Route 160 to access areas west of 
I-5. The majority of the construction would be focused on the conduit, which is best accessed 
through the SRWTP site via Dwight Road. 

The traffic analysis uses the total hourly trips generated by construction activity shown in Tables 
4.12-5, 4.12-6, 4.12-7, and 4.12-8. As mentioned above, this is the maximum potential amount of 
construction trips anticipated to occur at the relatively short peak of construction during the overall 
seven-year construction period.  

Background Traffic Growth 
To reflect the change in traffic patterns between existing conditions and the peak construction 
period in 2016, background traffic volumes were developed by factoring up the existing volumes 
based on traffic growth rates obtained from SACOG’s SACMET travel demand forecasting model. 

Table 4.12-9 summarizes the hourly traffic volumes for the study roadway segments with 
background growth in traffic that is expected to occur by 2016. The results presented in Table 4.12-
9 show that only SR 99 southbound from Calvine Road to Sheldon Road continues to exceed its LOS 
threshold under Existing Plus Background Growth conditions. 

Table 4.12-9 Existing Plus Background Growth Traffic Conditions 

ID Roadway Segment 
LOS 

Thres
-hold 

LOS Hourly 
Volume 

Threshold 

Existing Conditions 
Existing Plus 

Background Growth 
Conditions 

Hourly 
Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Hourly 
Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

1 Laguna Blvd. I-5 to Dwight Rd. D 5,320 138 to 2,894 - 141 to 2,953 - 
2 Laguna Blvd. Dwight Rd. to Franklin Blvd. D 5,320 175 to 3,321 - 178 to 3,387 - 
3 Laguna Blvd. Franklin Blvd. to Bruceville Rd. D 5,320 104 to 2,941 - 105 to 2,979 - 
4 Laguna Blvd. Bruceville Rd. to SR 99 D 7,110 146 to 4,300 - 149 to 4,393 - 
5 Bond Rd. SR 99 to Elk Grove-Florin Rd. D 5,320 109 to 3,499 - 109 to 3,528 - 

6 Bond Rd. Elk Grove-Florin Rd. to 
Bradshaw Rd. D 3,540 56 to 2,237 - 56 to 2,237 - 

7 Bond Rd. Bradshaw Rd. to Grant Line 
Rd. D 1,760 11 to 1,036 - 11 to 1,044 - 

8 Grant Line Rd. Bond Rd. to Calvine Rd. D 1,760 28 to 1,464 - 30 to 1,569 - 

9 Franklin Blvd. Laguna Blvd. to Sacramento 
City Lmt. D 3,540 79 to 1,757 - 79 to 1,778 - 

10 Franklin Blvd. Sacramento City Limits to 
Cosumnes River Blvd. D 3,540 102 to 2,026 - 103 to 2,065 - 

11 Franklin Blvd. Cosumnes River Blvd. to Mack 
Rd. D 3,540 105 to 2,507 - 106 to 2,524 - 

12 Franklin Blvd. Mack Rd. to Florin Rd. D 3,540 89 to 2,201 - 89 to 2,217 - 
13 Florin Rd. Franklin Blvd. to SR 99 E 5,600 234 to 4,334 - 237 to 4,395 - 
14 Florin Rd. SR 99 to Power Inn Rd. E 5,600 279 to 4,916 - 285 to 5,017 - 
15 Florin Rd. Power Inn Rd. to Watt Ave. E 3,740 105 to 1,779 - 108 to 1,842 - 
16 Florin Rd. Watt Ave. to Bradshaw Rd. E 1,870 23 to 899 - 24 to 946 - 
17 Bradshaw Rd. Bond Rd. to Calvine Rd. D 1,760 22 to 1,117 - 24 to 1,199 - 
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Table 4.12-9 Existing Plus Background Growth Traffic Conditions 

ID Roadway Segment 
LOS 

Thres
-hold 

LOS Hourly 
Volume 

Threshold 

Existing Conditions 
Existing Plus 

Background Growth 
Conditions 

Hourly 
Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Hourly 
Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

18 Bradshaw Rd. Calvine Rd. to Florin Rd. E 3,740 27 to 1,652 - 28 to 1,722 - 
19 Bradshaw Rd. North of Florin Rd. E 3,740 35 to 2,362 - 38 to 2,587 - 

20 Elk Grove-Florin 
Rd. Bond Rd. to Calvine Rd. D 3,540 55 to 2,311 - 57 to 2,392 - 

21 Elk Grove-Florin 
Rd. Calvine Rd. to Florin Rd. E 3,740 92 to 2,804 - 99 to 3,003 - 

22 Watt Ave. North of Florin Rd. E 1,870 83 to 1,501 - 89 to 1,616 - 
23 Mack Rd. Franklin Blvd. to SR 99 D 3,540 226 to 3,101 - 233 to 3,207 - 

24 Mack Rd./Elsie 
Ave. SR 99 to Power Inn Rd. E 3,740 218 to 3,236 - 226 to 3,357 - 

25 Power Inn Rd. Mack Rd. to Florin Rd. E 3,740 136 to 2,368 - 138 to 2,395 - 
26 Power Inn Rd. North of Florin Rd. E 2,890 168 to 2,248 - 169 to 2,264 - 
27 I-5 NB Pocket Rd. to Florin Rd. F 6,060 299 to 5,663 - 312 to 5,912 - 
28 I-5 SB Florin Rd. to Pocket Rd. F 6,060 264 to 5,311 - 275 to 5,527 - 
29 I-5 NB Laguna Blvd. to Pocket Rd. F 6,060 291 to 5,380 - 299 to 5,528 - 
30 I-5 SB Pocket Rd. to Laguna Blvd. F 6,060 351 to 5,091 - 362 to 5,245 - 
31 I-5 NB Elk Grove Blvd. to Laguna Blvd. F 4,010 216 to 3,151 - 223 to 3,251 - 
32 I-5 SB Laguna Blvd. to Elk Grove Blvd. F 4,010 213 to 3,143 - 220 to 3,241 - 

33 I-5 NB Hood Franklin Rd. to Elk Grove 
Blvd. F 4,010 200 to 2,142 - 207 to 2,220 - 

34 I-5 SB Elk Grove Blvd. to Hood 
Franklin Rd. F 4,010 184 to 2,061 - 191 to 2,142 - 

35 SR 99 NB Florin Rd. to 47th Ave. F 6,721 - 8,1401 1,427 to 
6,844 - 1,459 to 

6,999 - 

36 SR 99 SB 47th Ave. to Florin Rd. F 6,222 - 8,1401 561 to 6,621 - 571 to 6,742 - 
37 SR 99 NB Mack Rd. to Florin Rd. F 6,671 - 8,1401 411 to 6,489 - 421 to 6,642 - 
38 SR 99 SB Florin Rd. to Mack Rd. F 6,235 - 8,1401 571 to 6,463 - 582 to 6,584 - 
39 SR 99 NB Calvine Rd. to Mack Rd. F 5,640 - 7,1001 373 to 5,602 - 380 to 5,706 - 
40 SR 99 SB Mack Rd. to Calvine Rd. F 5,230 - 7,1001 475 to 5,808 - 484 to 5,915 - 
41 SR 99 NB Sheldon Rd. to Calvine Rd. F 4,560 - 6,0601 331 to 4,801 - 340 to 4,933 - 

42 SR 99 SB Calvine Rd. to Sheldon Rd. F 4,226 - 6,0601 373 to 5,228 1 
(3-4 p.m.) 383 to 5,370 3 

(3-6 p.m.) 
43 SR 99 NB Laguna Blvd. to Sheldon Rd. F 4,485 - 6,0601 398 to 4,605 - 410 to 4,740 - 
44 SR 99 SB Sheldon Rd. to Laguna Blvd. F 5,233 - 7,1001 329 to 4,636 - 339 to 4,782 - 
45 SR 99 NB Elk Grove Blvd. to Laguna Blvd. F 4,247 - 6,0601 259 to 3,429 - 272 to 3,603 - 
46 SR 99 SB Laguna Blvd. to Elk Grove Blvd. F 4,180 - 6,0601 257 to 3,000 - 268 to 3,126 - 

47 SR 99 NB Grant Line Rd. to Elk Grove 
Blvd. F 4,010 219 to 2,292 - 228 to 2,383 - 

48 SR 99 SB Elk Grove Blvd. to Grant Line 
Rd. F 4,010 238 to 2,333 - 248 to 2,431 - 

Notes:  1Hourly volume capacity is reduced to reflect HOV lanes during HOV hours (6 to10 a.m. and 3 to7 p.m.) 
Source: Data compiled by Fehr & Peers in 2013 
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Construction Trip Distribution  
Construction traffic is expected to use adjacent local streets to access the project site. However, 
specific routing of construction workforce commute trips, material and equipment delivery trips, and 
off-haul trips is unknown. Therefore, this analysis uses the following approach to distribute 
construction trips: 

 Construction workforce commute trips are distributed roughly in accordance with the existing 
population distribution in the Sacramento region. The SACMET travel demand model was used to 
estimate the distribution of construction workforce commute trips by identifying the likely routes 
used to access the project site from the region. Exhibit 4.12-4 shows this distribution of 
construction worker trips. 

 Construction delivery and off-haul trips are likely to use major roadways and truck routes to 
access the site. Because specific delivery and haul routes are not specified, this analysis 
evaluates several potential haul routes for delivery and off-haul trips. Exhibit 4.12-5 shows the 
segments that would be used as potential delivery and haul routes to and from the project site. 
To evaluate the available roadway capacity to handle these trips, all delivery and off-haul trips 
are assigned to each segment designated as a haul route. This approach analyzes the maximum 
potential effect delivery and off-haul trips would have on each segment. However, this 
assignment also results in a likely overestimation of delivery and off-haul trips on most roadway 
segments. This is particularly true for those roadway segments further from the project site that 
are unlikely to be used by all delivery and off-haul trips accessing the construction site. 

Construction Trip Assignment  
Construction workforce commute trips, delivery trips, and off-haul trips are assigned to the roadway 
network based on the construction trip generation and distribution information provided above.  

For purposes of the construction analysis, all hourly trips generated by construction activity are 
assigned to study roadway segments for all hours during the day based on the construction worker 
trip distribution and delivery/haul routes in Exhibits 4.12-4 and 4.12-5, respectively. This approach 
may overstate the actual amount of traffic that would be generated in a particular hour. For example, 
all delivery trips may not occur during the same hour as construction worker commute trips. This 
assignment methodology tests the effects of the trips occurring every hour, when in reality, 
construction worker commute and construction delivery trips would only occur twice a day: once 
arriving at the site and once leaving the site.  

However, by assigning the maximum potential number of construction trips in each hour, this 
approach identifies the hours where each study segment would operate acceptably and 
unacceptably under a “worst-case” scenario of all construction trips being generated each hour of 
the day. It also provides information as to what hours of the day where construction trips may need 
to be limited to avoid a significant impact. 

At study intersections, construction worker and delivery trips are added to inbound movements 
during the a.m. peak hour and to outbound movements during the p.m. peak hour. Off-haul trips are 
split such that half of the hourly off-haul trips are inbound and the remaining half are outbound 
during both the a.m. and p.m. peak hours. Intersection operations are analyzed during the a.m. and 
p.m. peak hours only. Similar to the roadway segments, this approach may overstate the actual 
amount of traffic that would travel through the study intersection in the a.m. or p.m. peak hour. For 
example, the analysis of intersection operations assumes all construction worker commute trips and 
delivery trips would arrive during the a.m. peak hour and leave during the p.m. peak hour. This 
assignment of traffic is possible and would result in the largest amount of traffic arriving and 
departing during those hours. However, it is also possible that some construction worker shifts would 
begin before or after the a.m. and p.m. peak hours, or that construction deliveries would occur 
outside the a.m. and p.m. peak hours. 
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Source: Provided by Fehr and Peers in 2013; adapted by Ascent Environmental in 2013 

Exhibit 4.12-4 Construction Worker Trip Distribution
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Source: Provided by Fehr and Peers in 2013; adapted by Ascent Environmental in 2013 

Exhibit 4.12-5 Potential Construction Haul Routes 
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ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 

Project Operations 
Project operation would result in an estimated 22 additional full-time employees. This increase in 
full-time employees would result in 22 additional inbound trips in the morning and 22 outbound trips 
in the evening, assuming all employees arrive during the a.m. peak hour and depart in the p.m. peak 
hour. These additional trips during the a.m. and p.m. peak hours would not substantially affect traffic 
conditions, as discussed below.  

The additional employees would likely access the SRWTP either via the existing access at Sims Road 
and Franklin Boulevard or the new access via Dwight Road and Laguna Boulevard. All other study 
roadway segments would experience an even smaller increase in traffic. Table 4.12-10 shows the 
existing traffic volumes, traffic volumes with 22 additional commute trips during both the a.m. and 
p.m. peak hours, and the percent increase in traffic from the additional commute trips for Laguna 
Boulevard and Franklin Boulevard in the vicinity of the Dwight Road and Sims Road access points, 
respectively.  

Table 4.12-10 Peak Hour Traffic Volumes – Existing Plus Project Operation 

ID Roadway Segment LOS 
Threshold 

LOS Hourly 
Volume 

Threshold 

Peak 
Hour1 

Existing 
Conditions 

Existing 
Plus 

Project2 

% 
Increase 

1 Laguna Blvd. I-5 to Dwight Rd. D 5,320 
AM 2,614 2,636 0.8% 
PM 2,894 2,916 0.8% 

2 Laguna Blvd. Dwight Rd. to Franklin Blvd. D 5,320 
AM 2,680 2,702 0.8% 
PM 3,321 3,343 0.7% 

9 Franklin Blvd. Laguna Blvd. to Sacramento 
City Limit D 3,540 

AM 1,567 1,589 1.4% 
PM 1,757 1,779 1.3% 

Notes:  

1 Peak hour volumes represent the hour with the highest traffic volume between 7:00 a.m. and 9:00 a.m. for the a.m. peak hour and between 4:00 p.m. and 
6:00 p.m. for the p.m. peak hour. 

2 Existing Plus Project volumes represent a worst-case scenario in which all 22 commute trips are added to the study segment. Given the location of access 
points at Dwight Road and Sims Road, the three segments listed above are the only study segments to which all 22peak hour commute trips would be 
potentially added. 

Source: Data compiled by Fehr & Peers in 2013 

 

As Table 4.12-10 shows, the addition of the 22 commute trips by the additional employees would 
amount to a change of 0.7 to 1.4 percent. Traffic data shows that traffic volumes can vary by as 
much as 10 to 15 percent from day to day. Therefore, this change in traffic is well within the daily 
traffic variation.  

Furthermore, Table 4.12-10 shows that both Franklin Boulevard and Laguna Boulevard in the vicinity 
of these access points would continue to operate well below the City of Elk Grove’s LOS D threshold. 
Therefore, the addition of operational employees would not substantially affect traffic conditions. 
This issue is not discussed further in the EIR. 

Construction Activity at Area 9 
As mentioned above, peak construction activity at Area 9 is anticipated to occur in 2017 after the 
peak in construction at the project site. As shown in Table 4.12-10, this peak in construction activity 
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at Area 9 would generate a maximum of 20 peak hour trips and 40 trips per day. Construction 
activity at Area 9 is expected to be short in duration, lasting approximately 18 months, and would 
generate between 8 to 40 trips per day during those months. These trips would not be added to the 
construction trips traveling to and from the project site, because construction access to Area 9 would 
be via Freeport Boulevard/SR 160 on the west side of I-5.  

Table 4.12-11 shows that Freeport Boulevard and SR 160 have available capacity before exceeding 
their LOS hourly volume threshold. 

Table 4.12-11 Existing Plus Background Growth Traffic Conditions – Area 9 

Roadway Segment LOS 
Threshold 

LOS 
Hourly 

Volume 
Threshold 

Existing Conditions Existing Plus Background 
Growth Conditions 

Hourly 
Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold 

Hourly 
Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Minimum 
Available 

Hourly 
Capacity1 

Freeport Blvd. Pocket Rd. to Sacramento 
City Limits D 1,760 9 to 492 - 10 to 

560 - 1,200 

SR 160  
(Freeport Blvd.) 

Sacramento City Limits to 
Freeport Bridge E 1,740 8 to 476 - 9 to 558 - 1,182 

SR 160  
(Freeport Blvd.) South of Freeport Bridge E 1,740 7 to 180 - 7 to 183 - 1,557 

Notes:  
1 Minimum available hourly capacity determined by comparing the maximum hourly volume and comparing to the LOS hourly volume threshold. This minimum 

hourly capacity corresponds to the maximum amount of construction trips allowed before exceeding the LOS threshold during the peak hour of traffic. All 
other hours during the day have additional capacity. 

Source: Data compiled by Fehr & Peers in 2013 

 

As shown in Table 4.12-11, Freeport Boulevard and SR 160 have more than sufficient capacity to 
handle the maximum additional 20 peak hour trips generated by Area 9. As construction trips travel 
away from Area 9, they would be distributed onto the transportation system such that the amount of 
trips from Area 9 would be a negligible amount of the total traffic.  

Given the limited timeframe of construction activity at Area 9, the small number of trips generated 
per day, and the available capacity on the adjacent roadways before exceeding the LOS threshold, as 
shown in Table 4.12-11, construction activity at Area 9 would not substantially affect traffic 
conditions. This issue is not discussed further in the EIR. 

Transit, Bicycle, and Pedestrian Facilities 
The project does not propose any changes to existing or planned transportation facilities, including 
existing or planned transit, bicycle, and pedestrian facilities. Therefore, the project would not disrupt 
or interfere with existing or planned transit, bicycle, or pedestrian facilities. This issue is not 
discussed further in the EIR. 

IMPACT ANALYSIS AND MITIGATION MEASURES 
This analysis identifies potential impacts to roadway traffic operations and roadway pavement 
conditions based on the significance criteria stated in the significance criteria section. 
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Impact 4.12-1: Short-term increase in construction traffic on roadways. 
Construction-related activities would result in a short-term increase in traffic on the roadway network 
resulting in LOS conditions that exceed the LOS thresholds for 11 study roadway segments under the 
off-haul scenario and nine study roadway segments under the stockpile scenario. This impact would 
be significant. 

Construction traffic is described as “short-term” or temporary in duration. As noted above in “Project 
Transportation Characteristics,” construction activity is expected to occur over a seven-year time 
frame with varying levels of activity and intensity. While the impact analysis is based on peak 
construction traffic, these traffic levels would be short in duration, as shown in Exhibits 4.12-2 and 
4.12-3. 

The impact analysis for project construction is conducted by adding the peak month construction 
traffic generation shown in Tables 4.12-7 through 4.12-9 to existing plus background growth traffic 
volumes on study roadway segments. These existing plus background growth plus construction 
traffic volumes represent the peak amount of traffic anticipated during project construction. 

The existing plus background growth plus construction traffic volumes are compared to the LOS 
hourly volume thresholds for each roadway segment. Those segments with hourly traffic volumes 
that exceed the LOS hourly volume threshold would operate at an unacceptable LOS for those hours. 

Off-Haul Scenario 
Table 4.12-12 summarizes the hourly traffic volumes for the study roadway segments with 
background growth and construction-related traffic if the District were to off-haul excavated material. 
Table 4.12-12 also identifies the number of hours and the respective time frame when roadway 
segments would potentially exceed the hourly volume LOS threshold for each condition.  

As shown in Table 4.12-12, the following 11 roadway segments would exceed their respective LOS 
threshold for at least one hour under Existing Plus Background Growth Plus Construction Traffic 
conditions during peak construction activity under the off-haul scenario. This is a significant impact: 

 Grant Line Road - Bond Road to Calvine Road 
 Watt Avenue - North of Florin Road 
 Mack Road - Franklin Boulevard to SR 99 
 Mack Road / Elsie Avenue - SR 99 to Power Inn Road 
 I-5 NB - Pocket Road to Florin Road 
 I-5 SB - Florin Road to Pocket Road 
 I-5 NB - Laguna Boulevard to Pocket Road 
 SR 99 SB - Mack Road to Calvine Road 
 SR 99 NB - Sheldon Road to Calvine Road 
 SR 99 SB - Calvine Road to Sheldon Road 
 SR 99 NB - Laguna Boulevard to Sheldon Road 

These segments are shown in Exhibit 4.12-6. While these segments would potentially exceed their 
LOS threshold during peak construction activity, a few of these segments may operate within their 
LOS threshold outside of the peak construction activity.  

The length of time in which construction traffic would potentially affect traffic operations on each 
segment varies by segment. Those segments with more capacity to handle additional traffic and/or 
less background growth are affected for less time. Meanwhile, those segments with less capacity to 
handle additional traffic and/or more background growth are more easily affected by increases 
associated with construction traffic and may be affected for longer periods of time. 
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Table 4.12-12 Roadway Traffic Conditions with Construction Traffic – Off-Haul Scenario 

ID Roadway Segment LOS 
Threshold 

LOS 
Hourly 

Volume 
Threshold 

Existing Conditions Existing Plus Background 
Growth (2016) Conditions 

Existing Plus Background Growth Plus 
Construction Traffic Conditions 

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Construction 
Trips1 

Hourly 
Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  
1 Laguna Blvd. I-5 to Dwight Rd. D 5,320 138 to 2,894 - 141 to 2,953 - 812 953 to 3,764 - 
2 Laguna Blvd. Dwight Rd. to Franklin Blvd. D 5,320 175 to 3,321 - 178 to 3,387 - 667 845 to 4,054 - 
3 Laguna Blvd. Franklin Blvd. to Bruceville Rd. D 5,320 104 to 2,941 - 105 to 2,979 - 550 655 to 3,530 - 
4 Laguna Blvd. Bruceville Rd. to SR 99 D 7,110 146 to 4,300 - 149 to 4,393 - 509 658 to 4,902 - 
5 Bond Rd. SR 99 to Elk Grove-Florin Rd. D 5,320 109 to 3,499 - 109 to 3,528 - 447 557 to 3,976 - 

6 Bond Rd. Elk Grove-Florin Rd. to Bradshaw 
Rd. D 3,540 56 to 2,237 - 56 to 2,237 - 427 483 to 2,663 - 

7 Bond Rd. Bradshaw Rd. to Grant Line Rd. D 1,760 11 to 1,036 - 11 to 1,044 - 413 423 to 1,457 - 

8 Grant Line Rd. Bond Rd. to Calvine Rd. D 1,760 28 to 1,464 - 30 to 1,569 - 413 443 to 1,982 
3 

(7-8 a.m., 
4-6 p.m.) 

9 Franklin Blvd. Laguna Blvd. to Sacramento City 
Limit D 3,540 79 to 1,757 - 79 to 1,778 - 488 568 to 2,267 - 

10 Franklin Blvd. Sacramento City Limits to 
Cosumnes River Blvd. D 3,540 102 to 2,026 - 103 to 2,065 - 482 585 to 2,546 - 

11 Franklin Blvd. Cosumnes River Blvd. to Mack Rd. D 3,540 105 to 2,507 - 106 to 2,524 - 468 573 to 2,991 - 
12 Franklin Blvd. Mack Rd. to Florin Rd. D 3,540 89 to 2,201 - 89 to 2,217 - 447 536 to 2,665 - 
13 Florin Rd. Franklin Blvd. to SR 99 E 5,600 234 to 4,334 - 237 to 4,395 - 413 650 to 4,807 - 
14 Florin Rd. SR 99 to Power Inn Rd. E 5,600 279 to 4,916 - 285 to 5,017 - 413 698 to 5,430 - 
15 Florin Rd. Power Inn Rd. to Watt Ave. E 3,740 105 to 1,779 - 108 to 1,842 - 413 521 to 2,255 - 
16 Florin Rd. Watt Ave. to Bradshaw Rd. E 1,870 23 to 899 - 24 to 946 - 413 436 to 1,359 - 
17 Bradshaw Rd. Bond Rd. to Calvine Rd. D 1,760 22 to 1,117 - 24 to 1,199 - 406 430 to 1,605 - 
18 Bradshaw Rd. Calvine Rd. to Florin Rd. E 3,740 27 to 1,652 - 28 to 1,722 - 406 434 to 2,128 - 
19 Bradshaw Rd. North of Florin Rd. E 3,740 35 to 2,362 - 38 to 2,587 - 406 444 to 2,993 - 
20 Elk Grove-Florin Rd. Bond Rd. to Calvine Rd. D 3,540 55 to 2,311 - 57 to 2,392 - 413 470 to 2,804 - 
21 Elk Grove-Florin Rd. Calvine Rd. to Florin Rd. E 3,740 92 to 2,804 - 99 to 3,003 - 413 511 to 3,415 - 
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Table 4.12-12 Roadway Traffic Conditions with Construction Traffic – Off-Haul Scenario 

ID Roadway Segment LOS 
Threshold 

LOS 
Hourly 

Volume 
Threshold 

Existing Conditions Existing Plus Background 
Growth (2016) Conditions 

Existing Plus Background Growth Plus 
Construction Traffic Conditions 

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Construction 
Trips1 

Hourly 
Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

22 Watt Ave. North of Florin Rd. E 1,870 83 to 1,501 - 89 to 1,616 - 413 502 to 2,029 2 
(4-6 p.m.) 

23 Mack Rd. Franklin Blvd. to SR 99 D 3,540 226 to 3,101 - 233 to 3,207 - 413 646 to 3,620 4 
(2-6 p.m.) 

24 Mack Rd./Elsie Ave. SR 99 to Power Inn Rd. E 3,740 218 to 3,236 - 226 to 3,357 - 413 638 to 3,770 2 
(4-6 p.m.) 

25 Power Inn Rd. Mack Rd. to Florin Rd. E 3,740 136 to 2,368 - 138 to 2,395 - 399 537 to 2,794 - 
26 Power Inn Rd. North of Florin Rd. E 2,890 168 to 2,248 - 169 to 2,264 - 399 568 to 2,663 - 

27 I-5 NB Pocket Rd. to Florin Rd. F 6,060 299 to 5,663 - 312 to 5,912 - 722 1,034 to 
6,634 

1 
(7-8 a.m.) 

28 I-5 SB Florin Rd. to Pocket Rd. F 6,060 264 to 5,311 - 275 to 5,527 - 722 998 to 6,249 2 
(4-6 a.m.) 

29 I-5 NB Laguna Blvd. to Pocket Rd. F 6,060 291 to 5,380 - 299 to 5,528 - 743 1,042 to 
6,271 

1 
(7-8 a.m.) 

30 I-5 SB Pocket Rd. to Laguna Blvd. F 6,060 351 to 5,091 - 362 to 5,245 - 743 1,105 to 
5,988 - 

31 I-5 NB Elk Grove Blvd. to Laguna Blvd. F 4,010 216 to 3,151 - 223 to 3,251 - 461 684 to 3,712 - 
32 I-5 SB Laguna Blvd. to Elk Grove Blvd. F 4,010 213 to 3,143 - 220 to 3,241 - 461 680 to 3,702 - 

33 I-5 NB Hood Franklin Rd. to  
Elk Grove Blvd. F 4,010 200 to 2,142 - 207 to 2,220 - 461 668 to 2,681 - 

34 I-5 SB Elk Grove Blvd. to  
Hood Franklin Rd. F 4,010 184 to 2,061 - 191 to 2,142 - 461 652 to 2,603 - 

35 SR 99 NB Florin Rd. to 47th Ave. F 6.721 - 
8,1402 

1,427 to 
6,844 - 1,459 to 6,999 - 427 1,886 to 

7,426 - 

36 SR 99 SB 47th Ave. to Florin Rd. F 6,222- 
8,1402 561 to 6,621 - 571 to 6,742 - 427 998 to 7,169 - 

37 SR 99 NB Mack Rd. to Florin Rd. F 6,671 - 
8,1402 411 to 6,489 - 421 to 6,642 - 413 833 to 7,055 - 
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Table 4.12-12 Roadway Traffic Conditions with Construction Traffic – Off-Haul Scenario 

ID Roadway Segment LOS 
Threshold 

LOS 
Hourly 

Volume 
Threshold 

Existing Conditions Existing Plus Background 
Growth (2016) Conditions 

Existing Plus Background Growth Plus 
Construction Traffic Conditions 

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Construction 
Trips1 

Hourly 
Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

38 SR 99 SB Florin Rd. to Mack Rd. F 6,235 - 
8,1402 571 to 6,463 - 582 to 6,584 - 413 994 to 6,997 - 

39 SR 99 NB Calvine Rd. to Mack Rd. F 5,640 - 
7,1002 373 to 5,602 - 380 to 5,706 - 413 793 to 6,119 - 

40 SR 99 SB Mack Rd. to Calvine Rd. F 5,230 - 
7,1002 475 to 5,808 - 484 to 5,915 - 413 897 to 6,328 2 

(3-5 p.m.) 

41 SR 99 NB Sheldon Rd. to Calvine Rd. F 4,560 - 
6,0602 331 to 4,801 - 340 to 4,933 - 413 753 to 5,346 

4 
(6-8 a.m., 
9-10 a.m., 
3-4 p.m.) 

42 SR 99 SB Calvine Rd. to Sheldon Rd. F 4,226 - 
6,0602 373 to 5,228 1 

(3-4 p.m.) 383 to 5,370 3 
(3-6 p.m.) 413 796 to 5,783 4 

(3-7 p.m.) 

43 SR 99 NB Laguna Blvd. to Sheldon Rd. F 4,485 - 
6,0602 398 to 4,605 - 410 to 4,740 - 413 822 to 5,153 3 

(3-6 p.m.) 

44 SR 99 SB Sheldon Rd. to Laguna Blvd. F 5,233 - 
7,1002 329 to 4,636 - 339 to 4,782 - 413 752 to 5,195 - 

45 SR 99 NB Elk Grove Blvd. to Laguna Blvd. F 4,247 - 
6,0602 259 to 3,429 - 272 to 3,603 - 447 719 to 4,050 - 

46 SR 99 SB Laguna Blvd. to Elk Grove Blvd. F 4,180 - 
6,0602 257 to 3,000 - 268 to 3,126 - 447 715 to 3,573 - 

47 SR 99 NB Grant Line Rd. to Elk Grove Bl. F 4,010 219 to 2,292 - 228 to 2,383 - 433 661 to 2,817 - 
48 SR 99 SB Elk Grove Bl. to Grant Line Rd. F 4,010 238 to 2,333 - 248 to 2,431 - 433 681 to 2,864 - 

Notes: 
1 Construction trips include both construction workforce and delivery/off-haul trips. 

2 Hourly volume capacity is reduced to reflect HOV lanes during HOV hours (6 to10 a.m. and 3 to7 p.m.) 

Source: Data compiled by Fehr & Peers in 2013 
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Source: Provided by Fehr and Peers in 2013; adapted by Ascent Environmental in 2013 

Exhibit 4.12-6 Construction Traffic Operations Off-haul Impact Locations 
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Based on the results of this analysis, the following segments would likely be affected beyond the 
2016 peak in construction activity: 

 Grant Line Road - Bond Road to Calvine Road: Minimal capacity during 5 to 6 p.m. 
 Watt Avenue - North of Florin Road: Minimal capacity during 5 to 6 p.m. 
 I-5 NB - Pocket Road to Florin Road: Minimal capacity during 7 to 8 a.m. 
 I-5 SB - Florin Road to Pocket Road: Minimal capacity during 4 to 6 p.m. 
 I-5 NB - Laguna Boulevard to Pocket Road: Minimal capacity during 7 to 8 a.m. 
 SR 99 SB - Mack Road to Calvine Road: Minimal capacity during 3 to 4 p.m. 
 SR 99 NB - Sheldon Road to Calvine Road: Minimal capacity during 6 to 8 a.m. and 3 to 4 p.m. 
 SR 99 SB - Calvine Road to Sheldon Road: No capacity during 3 to 7 p.m. 
 SR 99 NB - Laguna Boulevard to Sheldon Road: Minimal capacity during 3 to 5 p.m. 

While these segments may have little to no additional capacity to handle even a modest increase in 
traffic from construction activity, several of the freeway segments are most constrained in their 
capacity in the opposite direction of construction worker commute trips to the project site. 

For example, I-5 northbound between Pocket Road and Florin Road, which would be used by 
outbound trips from the project site, is most constrained in its capacity during 7-8 a.m. when 
construction workers to the site would be commuting in the opposite direction (southbound). This is 
true for all the freeway segments listed above, except: 

 SR 99 NB - Sheldon Road to Calvine Road 
 SR 99 NB - Laguna Boulevard to Sheldon Road 

These two segments of SR 99 would be used by outbound trips from the project site heading north 
on SR 99. These segments would potentially be used by construction workers during the evening 
commute leaving the site. 

Stockpile Scenario 
Table 4.12-13 summarizes the hourly traffic volumes for the study roadway segments with background 
growth and construction-related traffic if the District were to stockpile excavated material on site. Table 
4.12-13 also identifies the number of hours and the respective time frame when roadway segments 
would potentially exceed the hourly volume LOS threshold for each condition.  

As shown in Table 4.12-13, the following nine roadway segments would exceed their respective LOS 
threshold for at least one hour under Existing Plus Background Growth Plus Construction Traffic 
conditions during peak construction activity under the stockpile scenario. This is a significant impact: 

 Grant Line Road - Bond Road to Calvine Road 
 Watt Avenue - North of Florin Road 
 I-5 NB - Pocket Road to Florin Road 
 I-5 SB - Florin Road to Pocket Road 
 I-5 NB - Laguna Boulevard to Pocket Road 
 SR 99 SB - Mack Road to Calvine Road 
 SR 99 NB - Sheldon Road to Calvine Road 
 SR 99 SB - Calvine Road to Sheldon Road 
 SR 99 NB - Laguna Boulevard to Sheldon Road 

These segments are shown in Exhibit 4.12-7. 

As with the off-haul scenario, some of the segments listed above may operate within their LOS 
threshold outside of the peak in construction activity.  

The length of time in which construction traffic would potentially significantly affect traffic operations 
on each segment varies by segment. Those segments with more capacity to handle additional traffic
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Table 4.12-13 Roadway Traffic Conditions with Construction Traffic – Stockpile Scenario 

ID Roadway Segment LOS 
Threshold 

LOS 
Hourly 

Volume 
Threshold 

Existing Conditions Existing Plus Background 
Growth (2016) Conditions 

Existing Plus Background Growth Plus 
Construction Traffic Conditions 

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Constructio
n Trips1 

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  
1 Laguna Blvd. I-5 to Dwight Rd. D 5,320 138 to 2,894 - 141 to 2,953 - 664 804 to 3,616 - 
2 Laguna Blvd. Dwight Rd. to Franklin Blvd. D 5,320 175 to 3,321 - 178 to 3,387 - 524 702 to 3,910 - 
3 Laguna Blvd. Franklin Blvd. to Bruceville Rd. D 5,320 104 to 2,941 - 105 to 2,979 - 411 515 to 3,390 - 
4 Laguna Blvd. Bruceville Rd. to SR 99 D 7,110 146 to 4,300 - 149 to 4,393 - 371 519 to 4,763 - 
5 Bond Rd. SR 99 to Elk Grove-Florin Rd. D 5,320 109 to 3,499 - 109 to 3,528 - 311 420 to 3,839 - 

6 Bond Rd. Elk Grove-Florin Rd. to 
Bradshaw Rd. D 3,540 56 to 2,237 - 56 to 2,237 - 291 347 to 2,527 - 

7 Bond Rd. Bradshaw Rd. to Grant Line Rd. D 1,760 11 to 1,036 - 11 to 1,044 - 277 288 to 1,321 - 

8 Grant Line Rd. Bond Rd. to Calvine Rd. D 1,760 28 to 1,464 - 30 to 1,569 - 277 307 to 1,846 
2 

(7-8 a.m., 
5-6 p.m.) 

9 Franklin Blvd. Laguna Blvd. to Sacramento City 
Limit D 3,540 79 to 1,757 - 79 to 1,778 - 351 430 to 2,129 - 

10 Franklin Blvd. Sacramento City Limits to 
Cosumnes River Blvd. D 3,540 102 to 2,026 - 103 to 2,065 - 344 447 to 2,409 - 

11 Franklin Blvd. Cosumnes River Blvd. to  
Mack Rd. D 3,540 105 to 2,507 - 106 to 2,524 - 331 436 to 2,854 - 

12 Franklin Blvd. Mack Rd. to Florin Rd. D 3,540 89 to 2,201 - 89 to 2,217 - 311 400 to 2,528 - 
13 Florin Rd. Franklin Blvd. to SR 99 E 5,600 234 to 4,334 - 237 to 4,395 - 277 514 to 4,672 - 
14 Florin Rd. SR 99 to Power Inn Rd. E 5,600 279 to 4,916 - 285 to 5,017 - 277 562 to 5,295 - 
15 Florin Rd. Power Inn Rd. to Watt Ave. E 3,740 105 to 1,779 - 108 to 1,842 - 277 386 to 2,119 - 
16 Florin Rd. Watt Ave. to Bradshaw Rd. E 1,870 23 to 899 - 24 to 946 - 277 301 to 1,223 - 
17 Bradshaw Rd. Bond Rd. to Calvine Rd. D 1,760 22 to 1,117 - 24 to 1,199 - 271 294 to 1,470 - 
18 Bradshaw Rd. Calvine Rd. to Florin Rd. E 3,740 27 to 1,652 - 28 to 1,722 - 271 298 to 1,993 - 
19 Bradshaw Rd. North of Florin Rd. E 3,740 35 to 2,362 - 38 to 2,587 - 271 309 to 2,858 - 
20 Elk Grove-Florin Rd. Bond Rd. to Calvine Rd. D 3,540 55 to 2,311 - 57 to 2,392 - 277 334 to 2,669 - 
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Table 4.12-13 Roadway Traffic Conditions with Construction Traffic – Stockpile Scenario 

ID Roadway Segment LOS 
Threshold 

LOS 
Hourly 

Volume 
Threshold 

Existing Conditions Existing Plus Background 
Growth (2016) Conditions 

Existing Plus Background Growth Plus 
Construction Traffic Conditions 

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Constructio
n Trips1 

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  
21 Elk Grove-Florin Rd. Calvine Rd. to Florin Rd. E 3,740 92 to 2,804 - 99 to 3,003 - 277 376 to 3,280 - 

22 Watt Ave. North of Florin Rd. E 1,870 83 to 1,501 - 89 to 1,616 - 277 366 to 1,893 1 
(5-6 p.m.) 

23 Mack Rd. Franklin Blvd. to SR 99 D 3,540 226 to 3,101 - 233 to 3,207 - 277 511 to 3,484 - 
24 Mack Rd./Elsie Ave. SR 99 to Power Inn Rd. E 3,740 218 to 3,236 - 226 to 3,357 - 277 503 to 3,634 - 
25 Power Inn Rd. Mack Rd. to Florin Rd. E 3,740 136 to 2,368 - 138 to 2,395 - 264 402 to 2,659 - 
26 Power Inn Rd. North of Florin Rd. E 2,890 168 to 2,248 - 169 to 2,264 - 264 433 to 2,528 - 

27 I-5 NB Pocket Rd. to Florin Rd. F 6,060 299 to 5,663 - 312 to 5,912 - 577 889 to 6,489 1 
(7-8 a.m.) 

28 I-5 SB Florin Rd. to Pocket Rd. F 6,060 264 to 5,311 - 275 to 5,527 - 577 852 to 6,104 2 
(4-6 p.m.) 

29 I-5 NB Laguna Blvd. to Pocket Rd. F 6,060 291 to 5,380 - 299 to 5,528 - 597 896 to 6,125 1 
(7-8 a.m.) 

30 I-5 SB Pocket Rd. to Laguna Blvd. F 6,060 351 to 5,091 - 362 to 5,245 - 597 959 to 5,842 - 
31 I-5 NB Elk Grove Blvd. to Laguna Blvd. F 4,010 216 to 3,151 - 223 to 3,251 - 324 547 to 3,575 - 
32 I-5 SB Laguna Blvd. to Elk Grove Blvd. F 4,010 213 to 3,143 - 220 to 3,241 - 324 543 to 3,565 - 

33 I-5 NB Hood Franklin Rd. to  
Elk Grove Blvd. F 4,010 200 to 2,142 - 207 to 2,220 - 324 531 to 2,544 - 

34 I-5 SB Elk Grove Blvd. to  
Hood Franklin Rd. F 4,010 184 to 2,061 - 191 to 2,142 - 324 515 to 2,466 - 

35 SR 99 NB Florin Rd. to 47th Ave. F 6,721 - 
8,1402 1,427 to 6,844 - 1,459 to 6,999 - 291 1,750 to 7,290 - 

36 SR 99 SB 47th Ave. to Florin Rd. F 6,222 - 
8,1402 561 to 6,621 - 571 to 6,742 - 291 862 to 7,033 - 

37 SR 99 NB Mack Rd. to Florin Rd. F 6,671 - 
8,1402 411 to 6,489 - 421 to 6,642 - 277 698 to 6,920 - 
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Table 4.12-13 Roadway Traffic Conditions with Construction Traffic – Stockpile Scenario 

ID Roadway Segment LOS 
Threshold 

LOS 
Hourly 

Volume 
Threshold 

Existing Conditions Existing Plus Background 
Growth (2016) Conditions 

Existing Plus Background Growth Plus 
Construction Traffic Conditions 

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Constructio
n Trips1 

Hourly Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

38 SR 99 SB Florin Rd. to Mack Rd. F 6,235 - 
8,1402 571 to 6,463 - 582 to 6,584 - 277 859 to 6,862 - 

39 SR 99 NB Calvine Rd. to Mack Rd. F 5,640 - 
7,1002 373 to 5,602 - 380 to 5,706 - 277 657 to 5,983 - 

40 SR 99 SB Mack Rd. to Calvine Rd. F 5,230 - 
7,1002 475 to 5,808 - 484 to 5,915 - 277 761 to 6,192 1 

(3-4 p.m.) 

41 SR 99 NB Sheldon Rd. to Calvine Rd. F 4,560 - 
6,0602 331 to 4,801 - 340 to 4,933 - 277 617 to 5,210 

2 
(6-7 a.m., 
3-4 p.m.) 

42 SR 99 SB Calvine Rd. to Sheldon Rd. F 4,226 - 
6,0602 373 to 5,228 1 

(3-4 p.m.) 383 to 5,370 3 
(3-6 p.m.) 277 660 to 5,647 4 

(3-7 p.m.) 

43 SR 99 NB Laguna Blvd. to Sheldon Rd. F 4,485 - 
6,0602 398 to 4,605 - 410 to 4,740 - 277 687 to 5,018 3 

(3-6 p.m.) 

44 SR 99 SB Sheldon Rd. to Laguna Blvd. F 5,233 - 
7,1002 329 to 4,636 - 339 to 4,782 - 277 617 to 5,059 - 

45 SR 99 NB Elk Grove Blvd. to Laguna Blvd. F 4,247 - 
6,0602 259 to 3,429 - 272 to 3,603 - 311 583 to 3,913 - 

46 SR 99 SB Laguna Blvd. to Elk Grove Blvd. F 4,180 - 
6,0602 257 to 3,000 - 268 to 3,126 - 311 578 to 3,437 - 

47 SR 99 NB Grant Line Rd. to Elk Grove Bl. F 4,010 219 to 2,292 - 228 to 2,383 - 297 525 to 2,681 - 
48 SR 99 SB Elk Grove Bl. to Grant Line Rd. F 4,010 238 to 2,333 - 248 to 2,431 - 297 545 to 2,728 - 

Notes:  

1 Construction trips include both construction workforce and delivery/off-haul trips. 
2 Hourly volume capacity is reduced to reflect HOV lanes during HOV hours (6 to10 a.m. and 3 to7 p.m.) 

Source: Data compiled by Fehr & Peers in 2013 
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Source: Provided by Fehr and Peers in 2013, adapted by Ascent Environmental in 2013 

Exhibit 4.12-7 Construction Traffic Operations Stockpile Scenario Impact Locations
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and/or less background growth are affected for less time. Meanwhile, those segments with less 
capacity to handle additional traffic and/or more background growth are more easily affected by 
increases associated with construction traffic and may be affected for longer periods of time. 

Based on the results of this analysis, the following segments would likely be affected beyond the 
2016 peak in construction activity: 

 Grant Line Road - Bond Road to Calvine Road: Minimal capacity during 5-6 p.m. 
 Watt Avenue - North of Florin Road: Minimal capacity during 5-6 p.m. 
 I-5 NB - Pocket Road to Florin Road: Minimal capacity during 7-8 a.m. 
 I-5 SB - Florin Road to Pocket Road: Minimal capacity during 4-6 p.m. 
 I-5 NB - Laguna Boulevard to Pocket Road: Minimal capacity during 7-8 a.m. 
 SR 99 SB - Mack Road to Calvine Road: Minimal capacity during 3-4 p.m. 
 SR 99 NB - Sheldon Road to Calvine Road: Minimal capacity during 6-8 a.m. and 3-4 p.m. 
 SR 99 SB - Calvine Road to Sheldon Road: No capacity during 3-7 p.m. 
 SR 99 NB - Laguna Boulevard to Sheldon Road: Minimal capacity during 3-5 p.m. 

While these segments may have little to no additional capacity to handle even a modest increase in 
traffic from construction activity, several of the freeway segments are most constrained in their 
capacity in the opposite direction of construction worker commute trips to the project site. This was 
described under the off-haul scenario impact discussion above. 

Optional Effluent Conduit 
As noted above, if the optional effluent conduit is needed, it would be constructed after the peak 
construction timeframe for both the off-haul and stockpile scenarios. Peak construction activity on 
the new effluent conduit is expected to occur in or around 2021. To reflect these conditions, the 
existing plus background growth traffic volumes were projected out to 2021.  

In 2021, construction activity on the project would be the same for both the off-haul and stockpile 
scenarios. The analysis of the optional effluent conduit refers to construction traffic from other 
components of the project as “project” construction traffic for both the off-haul and stockpile 
scenarios. The traffic analysis for constructing the optional effluent conduit incorporates the 
anticipated construction activity on the project in 2021, and is a separate analysis from the year 
2016 analysis for the off-haul and stockpile scenarios above. 

Table 4.12-14 summarizes the hourly traffic volumes for the study roadway segments with background 
growth and construction-related traffic if the District were to construct a new effluent conduit. As noted 
above, Table 4.12-14 also shows the amount of construction trips generated by construction activity in 
2021. Table 4.12-14 identifies the number of hours and the respective time frame when roadway 
segments would potentially exceed the hourly volume LOS threshold for each condition.  

As shown in Table 4.12-14, the following eight roadway segments would exceed their respective LOS 
threshold for at least one hour under Existing Plus Background Growth Plus Construction Traffic 
conditions during peak construction activity of the optional effluent conduit. This is a significant impact: 

 Grant Line Road - Bond Road to Calvine Road 
 Watt Avenue - North of Florin Road 
 I-5 NB - Pocket Road to Florin Road 
 I-5 SB - Florin Road to Pocket Road 
 SR 99 SB - Mack Road to Calvine Road 
 SR 99 NB - Sheldon Road to Calvine Road 
 SR 99 SB - Calvine Road to Sheldon Road 
 SR 99 NB - Laguna Boulevard to Sheldon Road 

These segments are shown in Exhibit 4.12-8. All these study segments are also adversely affected 
during peak construction activity in 2016 under the off-haul and stockpile scenarios. 
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Table 4.12-14 Roadway Traffic Conditions with Construction Traffic – New Effluent Conduit 

ID Roadway Segment LOS 
Threshold 

LOS Hourly 
Volume 

Threshold 

Existing Conditions Existing Plus Background 
Growth (2021) Conditions 

Existing Plus Background Growth Plus 
Construction Traffic Conditions 

Hourly Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Hourly Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Construction Trips1 

Hourly Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Echo 
Water 

Project 

Optional 
Effluent 
Conduit 

1 Laguna Blvd. I-5 to Dwight Rd. D 5,320 138 to 2,894 - 145 to 3,050 - 202 76 423 to 3,328 - 
2 Laguna Blvd. Dwight Rd. to Franklin Blvd. D 5,320 175 to 3,321 - 184 to 3,497 - 153 67 404 to 3,717 - 
3 Laguna Blvd. Franklin Blvd. to Bruceville Rd. D 5,320 104 to 2,941 - 107 to 3,044 - 114 60 281 to 3,218 - 
4 Laguna Blvd. Bruceville Rd. to SR 99 D 7,110 146 to 4,300 - 154 to 4,548 - 100 58 311 to 4,705 - 
5 Bond Rd. SR 99 to Elk Grove-Florin Rd. D 5,320 109 to 3,499 - 111 to 3,578 - 79 54 244 to 3,711 - 

6 Bond Rd. Elk Grove-Florin Rd. to Bradshaw 
Rd. D 3,540 56 to 2,237 - 56 to 2,237 - 72 53 181 to 2,361 - 

7 Bond Rd. Bradshaw Rd. to Grant Line Rd. D 1,760 11 to 1,036 - 11 to 1,057 - 68 52 130 to 1,177 - 

8 Grant Line Rd. Bond Rd. to Calvine Rd. D 1,760 28 to 1,464 - 33 to 1,744 - 68 52 153 to 1,864 
2 

(7-8 a.m., 
5-6 p.m.) 

9 Franklin Blvd. Laguna Blvd. to Sacramento City 
Limit D 3,540 79 to 1,757 - 81 to 1,814 - 93 56 230 to 1,963 - 

10 Franklin Blvd. Sacramento City Limits to 
Cosumnes River Blvd. D 3,540 102 to 2,026 - 107 to 2,129 - 91 56 253 to 2,276 - 

11 Franklin Blvd. Cosumnes River Blvd. to Mack Rd. D 3,540 105 to 2,507 - 107 to 2,551 - 86 55 248 to 2,692 - 
12 Franklin Blvd. Mack Rd. to Florin Rd. D 3,540 89 to 2,201 - 90 to 2,246 - 79 54 223 to 2,379 - 
13 Florin Rd. Franklin Blvd. to SR 99 E 5,600 234 to 4,334 - 242 to 4,496 - 68 52 362 to 4,616 - 
14 Florin Rd. SR 99 to Power Inn Rd. E 5,600 279 to 4,916 - 294 to 5,186 - 68 52 414 to 5,305 - 
15 Florin Rd. Power Inn Rd. to Watt Ave. E 3,740 105 to 1,779 - 114 to 1,947 - 68 52 234 to 2,067 - 
16 Florin Rd. Watt Ave. to Bradshaw Rd. E 1,870 23 to 899 - 26 to 1,025 - 68 52 145 to 1,144 - 
17 Bradshaw Rd. Bond Rd. to Calvine Rd. D 1,760 22 to 1,117 - 26 to 1,336 - 65 51 143 to 1,453 - 
18 Bradshaw Rd. Calvine Rd. to Florin Rd. E 3,740 27 to 1,652 - 30 to 1,839 - 65 51 146 to 1,956 - 
19 Bradshaw Rd. North of Florin Rd. E 3,740 35 to 2,362 - 44 to 2,963 - 65 51 161 to 3,080 - 

20 Elk Grove- 
Florin Rd. Bond Rd. to Calvine Rd. D 3,540 55 to 2,311 - 60 to 2,526 - 68 52 180 to 2,646 - 
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Table 4.12-14 Roadway Traffic Conditions with Construction Traffic – New Effluent Conduit 

ID Roadway Segment LOS 
Threshold 

LOS Hourly 
Volume 

Threshold 

Existing Conditions Existing Plus Background 
Growth (2021) Conditions 

Existing Plus Background Growth Plus 
Construction Traffic Conditions 

Hourly Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Hourly Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Construction Trips1 

Hourly Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Echo 
Water 

Project 

Optional 
Effluent 
Conduit 

21 Elk Grove- 
Florin Rd. Calvine Rd. to Florin Rd. E 3,740 92 to 2,804 - 109 to 3,333 - 68 52 229 to 3,453 - 

22 Watt Ave. North of Florin Rd. E 1,870 83 to 1,501 - 99 to 1,809 - 68 52 219 to 1,928 1 
(5-6 p.m.) 

23 Mack Rd. Franklin Blvd. to SR 99 D 3,540 226 to 3,101 - 246 to 3,384 - 68 52 365 to 3,503 - 

24 Mack Rd./ 
Elsie Ave. SR 99 to Power Inn Rd. E 3,740 218 to 3,236 - 239 to 3,559 - 68 52 359 to 3,679 - 

25 Power Inn Rd. Mack Rd. to Florin Rd. E 3,740 136 to 2,368 - 140 to 2,442 - 63 51 254 to 2,556 - 
26 Power Inn Rd. North of Florin Rd. E 2,890 168 to 2,248 - 171 to 2,292 - 63 51 285 to 2,406 - 

27 I-5 NB Pocket Rd. to Florin Rd. F 6,060 299 to 5,663 - 333 to 6,326 1 
(7-8 a.m.) 172 70 575 to 6,568 1 

(7-8 a.m.) 

28 I-5 SB Florin Rd. to Pocket Rd. F 6,060 264 to 5,311 - 293 to 5,886 - 172 70 535 to 6,128 2 
(4-6 p.m.) 

29 I-5 NB Laguna Blvd. to Pocket Rd. F 6,060 291 to 5,380 - 313 to 5,776 - 179 72 563 to 6,026 - 
30 I-5 SB Pocket Rd. to Laguna Blvd. F 6,060 351 to 5,091 - 379 to 5,501 - 179 72 629 to 5,751 - 
31 I-5 NB Elk Grove Blvd. to Laguna Blvd. F 4,010 216 to 3,151 - 234 to 3,418 - 84 55 373 to 3,557 - 
32 I-5 SB Laguna Blvd. to Elk Grove Blvd. F 4,010 213 to 3,143 - 231 to 3,404 - 84 55 369 to 3,543 - 

33 I-5 NB Hood Franklin Rd. to Elk Grove 
Blvd. F 4,010 200 to 2,142 - 219 to 2,350 - 84 55 358 to 2,489 - 

34 I-5 SB Elk Grove Blvd. to Hood Franklin 
Rd. F 4,010 184 to 2,061 - 203 to 2,277 - 84 55 342 to 2,415 - 

35 SR 99 NB Florin Rd. to 47th Ave. F 6,721 - 
8,1402 

1,427 to 
6,844 - 1,513 to 

7,257 - 72 53 1,638 to 
7,382 - 

36 SR 99 SB 47th Ave. to Florin Rd. F 6,222 - 
8,1402 561 to 6,621 - 588 to 6,944 - 72 53 713 to 7,069 - 

37 SR 99 NB Mack Rd. to Florin Rd. F 6,671 - 
8,1402 411 to 6,489 - 437 to 6,898 - 68 52 556 to 7,017 - 



Ascent Environmental  Traffic and Transportation 

Sacramento Regional County Sanitation District   
EchoWater Project EIR  4.12-35 

Table 4.12-14 Roadway Traffic Conditions with Construction Traffic – New Effluent Conduit 

ID Roadway Segment LOS 
Threshold 

LOS Hourly 
Volume 

Threshold 

Existing Conditions Existing Plus Background 
Growth (2021) Conditions 

Existing Plus Background Growth Plus 
Construction Traffic Conditions 

Hourly Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Hourly Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Construction Trips1 

Hourly Volume 
Range 

Hours 
Operating 

Worse 
than LOS 
Threshold  

Echo 
Water 

Project 

Optional 
Effluent 
Conduit 

38 SR 99 SB Florin Rd. to Mack Rd. F 6,235 - 
8,1402 571 to 6,463 - 600 to 6,787 - 68 52 719 to 6,906 - 

39 SR 99 NB Calvine Rd. to Mack Rd. F 5,640 - 
7,1002 373 to 5,602 - 391 to 5,879 - 68 52 511 to 5,998 - 

40 SR 99 SB Mack Rd. to Calvine Rd. F 5,230 - 
7,1002 475 to 5,808 - 498 to 6,094 - 68 52 618 to 6,213 1 

(3-4 p.m.) 

41 SR 99 NB Sheldon Rd. to Calvine Rd. F 4,560 - 
6,0602 331 to 4,801 - 355 to 5,153 1 

(3-4 p.m.) 68 52 475 to 5,272 
3 

(6-8 a.m., 
3-4 p.m.) 

42 SR 99 SB Calvine Rd. to Sheldon Rd. F 4,226 - 
6,0602 373 to 5,228 1 

(3-4 p.m.) 400 to 5,607 4 
(3-7 p.m.) 68 52 519 to 5,726 4 

(3-7 p.m.) 

43 SR 99 NB Laguna Blvd. to Sheldon Rd. F 4,485 - 
6,0602 398 to 4,605 - 429 to 4,966 1 

(3-4 p.m.) 68 52 549 to 5,085 3 
(3-6 p.m.) 

44 SR 99 SB Sheldon Rd. to Laguna Blvd. F 5,233 - 
7,1002 329 to 4,636 - 357 to 5,025 - 68 52 476 to 5,145 - 

45 SR 99 NB Elk Grove Blvd. to Laguna Blvd. F 4,247 - 
6,0602 259 to 3,429 - 294 to 3,893 - 79 54 427 to 4,026 - 

46 SR 99 SB Laguna Blvd. to Elk Grove Blvd. F 4,180 - 
6,0602 257 to 3,000 - 286 to 3,337 - 79 54 419 to 3,470 - 

47 SR 99 NB Grant Line Rd. to Elk Grove Bl. F 4,010 219 to 2,292 - 242 to 2,536 - 75 53 370 to 2,663 - 
48 SR 99 SB Elk Grove Bl. to Grant Line Rd. F 4,010 238 to 2,333 - 265 to 2,595 - 75 53 392 to 2,722 - 

Notes:  

1 Construction trips include both construction workforce and delivery/off-haul trips. Construction trips reflect a combined total of construction trips for EchoWater project (both the off-haul and stockpile scenario are the same in 2021) 
and the Optional Effluent Conduit. The construction trips for both the EchoWater Project and optional effluent conduit include those related to construction activity that is expected to occur during the peak month of construction 
activity for the Optional Effluent Conduit in 2021. 

2 Hourly volume capacity is reduced to reflect HOV lanes during HOV hours (6 to10 a.m. and 3 to7 p.m.) 

Source: Data compiled by Fehr & Peers in 2013 
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Source: Provided by Fehr and Peers in 2013, adapted by Ascent Environmental in 2013 

Exhibit 4.12-8 Construction Traffic Operations New Effluent Conduit Impact Locations 
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Mitigation Measures 
The following mitigation is recommended for Impact 4.12-1. This mitigation measure would apply to 
the off-haul and stockpile scenarios as well as the optional effluent conduit. 

Mitigation Measure 4.12-1: Implement construction traffic management plan.  
The District will prepare a construction traffic management plan (TMP) that addresses the specific 
steps to be taken before, during, and after construction to minimize traffic impacts. The TMP will be 
prepared in consultation with the applicable transportation entities, including the following: 

 Caltrans for State and Federal roadway facilities; and 

 City of Elk Grove, City of Sacramento, and Sacramento County for roadways under their 
jurisdiction. 

The District will ensure that the TMP is implemented prior to beginning construction. If necessary to 
minimize unexpected operational impacts or delays experienced during real-time construction, the 
District will also be responsible for modifying the traffic management plan to address these effects to 
the degree it is feasible to do so. Feasibility is discussed further below. 

The TMP will include the following constraints and/or parameters: 

 Construction traffic will be scheduled to fit within available reserve roadway capacity (see Table 
4.12-15 for the off-haul and stockpile scenarios; see Table 4.12-16 for the optional effluent 
conduit). These tables show the maximum amount of construction traffic that could occur on 
congested roadways during hours when the facility is projected to operate worse than the LOS 
threshold. To the degree feasible, during construction peak periods, worker shifts and 
delivery/off-haul trucks will be scheduled so trips occur outside of the a.m. and p.m. peak hours. 

 The District will include in the bid specifications a requirement that the contractor submit a 
proposal for a process to determine when the hours of construction can feasibly be limited to 
avoid operational deficiencies on identified roadway segments as specified in Tables 4.12-15 
and 4.12-16.  

The TMP will also address the following as needed: 

 Modified signal timing during peak construction times; 

 Use of flag people or temporary traffic signals/signage as necessary to slow or detour traffic; and 

 Notifications for the public, emergency providers, cycling organizations, bike shops, and schools, 
where applicable, describing construction activities that could affect transportation. 

 Outreach (via public meetings and/or flyers and other advertisements). 

 Procedures for construction area evacuation in the case of an emergency declared by county or 
other local authorities. 

 Alternate access routes via detours to maintain continual circulation for local travelers in and 
around construction zones, including bicycle riders and pedestrians, where applicable. 

 Description of material delivery routes and specification of construction vehicle travel hour limits, 
as needed. 
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 Posted information for contact in case of emergency or complaint. 

 Other actions to be identified and developed as may be needed by the construction 
manager/resident engineer to ensure that temporary impacts on transportation facilities are 
minimized to the degree feasible. 

Feasibility: The amount of time available to construct the project is limited by a compliance order 
specifying completion of the BNR by 2021 and the tertiary filters by 2023. If the District violates this 
compliance order, it could be subjected to severe penalties. Given the magnitude of the project, the 
schedule requires intensive construction activities. Further, materials delivery may need to be 
scheduled, at times, to meet critical activity needs, such as during concrete placement. Therefore, 
there may be times when construction traffic cannot be scheduled to avoid exceeding LOS thresholds. 
In those instances, the District will explain to the agency(ies) with jurisdiction over affected roadways 
why the limitations shown in Tables 4.12-15 and 4.12-16 cannot be attained. 

Significance after Mitigation 
With implementation of the proposed mitigation measure identified above, the District could 
potentially reduce the amount of construction traffic using the roadways shown in Tables 4.12-15 
and 4.12-16 to stay within the hourly volume threshold. However, the feasibility of this measure 
cannot be determined at this time because development of a traffic management plan requires 
coordination with several other agencies, plus it would require potentially infeasible reductions in 
traffic during times when mission-critical deliveries must be made (e.g., restricting cement deliveries 
during the morning when outdoor temperatures may restrict this activity to cool times of the day). 
Therefore, because of this uncertainty, this EIR concludes that the project’s construction-related 
traffic impacts along study area segments would be significant and unavoidable at certain critical 
construction times. 

Impact 4.12-2: Short-term increase in construction traffic at study intersections.  
Construction-related activities would result in a short-term increase in traffic at study intersections 
resulting in LOS conditions that exceed the LOS thresholds at two study intersections under the off-
haul and stockpile scenarios, and with the optional effluent conduit. This impact would be 
significant.  

As noted above, construction-related traffic for the project will be temporary in duration. The analysis 
for construction-related traffic impacts on intersection operations is conducted by adding peak 
month construction traffic levels shown in Tables 4.12-5 through 4.12-8 to existing plus background 
growth traffic volumes at study intersections. Construction worker and delivery trips are added to 
inbound movements during the a.m. peak hour and to outbound movements during the p.m. peak 
hour. Off-haul trips are split such that half of the hourly off-haul trips are inbound and the remaining 
half are outbound during both the a.m. and p.m. peak hours. 

As shown in Exhibit 4.12-5, construction off-haul and delivery trips may use several potential haul 
routes to access the site. Because use of these haul routes would affect intersection operations 
differently, this analysis looks at the potential impacts of the following three options: 

 Haul Route Option A: Using Laguna Boulevard to the west towards I-5. 
 Haul Route Option B: Using Laguna Boulevard to the east towards SR 99. 
 Haul Route Option C: Using Laguna Boulevard to Franklin Boulevard to the north. 
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Table 4.12-15 Roadway Traffic Operations Mitigation Summary – Off-Haul and Stockpile Scenarios 

ID Roadway Segment 
LOS 

Hourly 
Volume 

Threshold 

Off-Haul Scenario Stockpile Scenario Maximum 
Allowable 

Trips/ 
Hours to 
Avoid1 

Hourly 
Volume 
Range 

Hours Operating 
Worse than LOS 

Threshold  

Construction Trips Hourly 
Volume 
Range 

Hours Operating 
Worse than LOS 

Threshold  

Construction Trips 
Worker 

Trips 
Delivery/ 

Off-Haul Trips 
Worker 

Trips 
Delivery/ Off-

Haul Trips 

8 Grant Line Rd.3 Bond Rd. to Calvine Rd. 1,760 443 to 
1,982 

3 
(7-8 a.m.; 
4-6 p.m.) 

14 399 307 to 
1,846 

2 
(7-8 a.m., 
5-6 p.m.) 

13 264 191 

22 Watt Ave.3 North of Florin Rd. 1,870 502 to 
2,029 

2 
(4-6 p.m.) 14 399 366 to 

1,893 
1 

(5-6 p.m.) 13 264 254 

23 Mack Rd.3 Franklin Blvd. to SR 99 3,540 646 to 
3,620 

4 
(2-6 p.m.) 14 399 511 to 

3,484 - 13 264 333 

24 Mack Rd./Elsie 
Ave. SR 99 to Power Inn Rd. 3,740 638 to 

3,770 
2 

(4-6 p.m.) 14 399 503 to 
3,634 - 13 264 383 

27 I-5 NB Pocket Rd. to Florin Rd. 6,060 1,034 to 
6,634 

1 
(7-8 a.m.) 323 399 889 to 

6,489 
1 

(7-8 a.m.) 313 264 148 

28 I-5 SB Florin Rd. to Pocket Rd. 6,060 998 to 
6,249 

2 
(4-6 p.m.) 323 399 852 to 

6,104 
2 

(4-6 p.m.) 313 264 533 

29 I-5 NB Laguna Blvd. to Pocket Rd. 6,060 1,042 to 
6,271 

1 
(7-8 a.m.) 344 399 896 to 

6,125 
1 

(7-8 a.m.) 333 264 532 

40 SR 99 SB Mack Rd. to Calvine Rd. 7,1002 897 to 
6,328 

2 
(3-5 p.m.) 14 399 761 to 

6,192 
1 

(3-4 p.m.) 13 264 201 

41 SR 99 NB Sheldon Rd. to Calvine Rd. 6,0602 753 to 
5,346 

4 
(6-8 a.m., 9-10 
a.m., 3-4 p.m.) 

14 399 617 to 
5,210 

2 
(6-7 a.m., 
3-4 p.m.) 

13 264 183 

42 SR 99 SB Calvine Rd. to Sheldon Rd. 6,0602 796 to 
5,783 

4 
(3-7 p.m.) 14 399 660 to 

5,647 
4 

(3-7 p.m.) 13 264 3-7 p.m. 

43 SR 99 NB Laguna Blvd. to Sheldon Rd. 6,0602 822 to 
5,153 

3 
(3-6 p.m.) 14 399 687 to 

5,018 
3 

(3-6 p.m.) 13 264 241/ 
3-4 p.m. 

Notes:  
1 Maximum allowable trips reflects the maximum number of construction trips that could be added to the roadway segment during the most congested hour of day before exceeding the LOS hourly volume threshold. If a time period is 

shown, that time period is to be avoided. 
2 Hourly volume capacity is reduced to reflect HOV lanes during HOV hours (6 to10 a.m. and 3 to7 p.m.) 
3  For the segments of Grant Line Road, Watt Avenue, and Mack Road , there is sufficient capacity to accommodate the anticipated increase in traffic attributable to construction worker commute trips, as shown in Table 4.12-15. 

However, the contractor would need to limit the use of these roadways for delivery and off-haul trips such that they remain below the maximum allowable trips during the specified hours. 

4  For the freeway segments of I-5 and SR 99, the construction worker commute trips would be headed in the opposite direction of travel during the affected hours. For example, I-5 northbound between Pocket Road and Florin Road has 
available capacity for 148 additional trips between 7 and 8 a.m. However, this limited capacity would only affect outbound trips from the project site because inbound trips would be headed southbound on I-5 at this location. Because 
construction worker commutes would be inbound in the morning, no construction worker trips would be added to I-5 northbound between Pocket Road and Florin Road between 7 and 8 a.m. Therefore, the contractor would need to 
limit the use of I-5 northbound as a delivery and off-haul route to no more than 148 outbound trips between 7 and 8 a.m. but would not need to be concerned with inbound construction worker commute trips. Similarly, the freeway 
segments on SR 99 listed above have sufficient capacity for inbound construction worker commute trips during the morning and outbound construction worker commute trips during the afternoon, with the exception of SR 99 
northbound between Laguna Boulevard and Sheldon Road between 3 to 4 p.m. In that case, construction worker shifts would need to be scheduled such that outbound trips towards SR 99 northbound are avoided between 3 to 4 p.m.  

Source: Data compiled by Fehr & Peers in 2013 
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Table 4.12-16 Roadway Traffic Operations Mitigation Summary – Optional Effluent Conduit 

ID Roadway Segment 
LOS 

Hourly 
Volume 

Threshold 

Hourly 
Volume 
Range 

Hours 
Operating 

Worse than 
LOS 

Threshold  

Construction Trips 
Maximum 
Allowable 

Trips/ 
Hours to 
Avoid2 

EchoWater Project1 New Effluent Conduit 

Worker 
Trips 

Delivery/ 
Off-Haul 

Trips 

Total 
EchoWater 

Trips 
Worker 

Trips 
Delivery/ 
Off-Haul 

Trips 

Total New 
Effluent 
Conduit 

Trips 

8 Grant Line Rd. Bond Rd. to Calvine Rd. 1,760 153 to 
1,864 

2 
(7-8 a.m., 
5-6 p.m.) 

5 63 68 1 51 52 108/ 
5-6 p.m. 

22 Watt Ave. North of Florin Rd. 1,870 219 to 
1,928 

1 
(5-6 p.m.) 5 63 68 1 51 52 61 

27 I-5 NB Pocket Rd. to Florin Rd. 6,060 575 to 
6,568 

1 
(7-8 a.m.) 109 63 172 19 51 70 7-8 a.m. 

28 I-5 SB Florin Rd. to Pocket Rd. 6,060 535 to 
6,128 

2 
(4-6 p.m.) 109 63 172 19 51 70 174 

40 SR 99 SB Mack Rd. to Calvine Rd. 7,1003 618 to 
6,213 

1 
(3-4 p.m.) 5 63 68 1 51 52 23 

 

41 SR 99 NB Sheldon Rd. to Calvine Rd.4 6,0603 475 to 
5,272 

3 
(6-8 a.m., 
3-4 p.m.) 

5 63 68 1 51 52 50/ 
3-4 p.m. 

42 SR 99 SB Calvine Rd. to Sheldon Rd. 6,0603 519 to 
5,726 

4 
(3-7 p.m.) 5 63 68 1 51 52 3-7 p.m. 

43 SR 99 NB Laguna Blvd. to Sheldon Rd.4 6,0603 549 to 
5,085 

3 
(3-6 p.m.) 5 63 68 1 51 52 35/ 

3-4 p.m. 
Notes:  
1 Construction trips for EchoWater Project reflect construction trips generated in 2021 (during peak of construction activity on the optional effluent conduit). The EchoWater Project construction trips are the same with the 

off-haul scenario and stockpile scenario. 
2 Maximum allowable trips reflects the maximum number of construction trips that could be added to the roadway segment during the most congested hour of day before exceeding the LOS hourly volume threshold. If a time period is 

shown, that time period is to be avoided. 
3 Hourly volume capacity is reduced to reflect HOV lanes during HOV hours (6 to10 a.m. and 3 to7 p.m.) 
4 SR 99 northbound between Laguna Boulevard and Sheldon Road and between Sheldon Road and Calvine Road, are the only roadway segments that are to be avoided that could potentially be used by construction worker commute 

trips. Construction worker shifts would need to be scheduled such that outbound trips towards SR 99 northbound are avoided between 3-4 p.m. to avoid an impact at SR 99 northbound between Sheldon Road and Calvine Road. 
Source: Data compiled by Fehr & Peers in 2013 
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For each Haul Route Option, all delivery and off-haul trips are assigned to that haul route to evaluate 
the maximum effect of project construction should these delivery and off-haul trips use solely that 
route. This approach likely overestimates the effect of construction delivery and off-haul trips on 
intersection operations since delivery and off-haul trips would likely use a combination of any of the 
three route options to and from the construction site. Construction worker commute trips are added 
to study intersections based on the commute trip distribution shown in Exhibit 4.12-4 for all haul 
route options. 

Off-Haul Scenario 
Tables 4.12-17 through 4.12-19 present the a.m. and p.m. peak hour intersection delay and LOS at 
study intersections with construction traffic under the off-haul scenario for haul options A through C, 
respectively. 

Table 4.12-17 Construction Intersection Traffic Operations – Off-Haul Scenario: Haul Route Option A 

Intersection Traffic Control Peak Hour1 
Existing Conditions Existing Plus Construction Traffic 
Delay2 LOS3 Delay2 LOS3 

1 Laguna Boulevard /  
Harbour Point Drive Signal 

AM 38.7 D 39.1 D 
PM 32.3 C 32.3 C 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 169.2 F 
PM 27.1 C 60.6 E 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 52.2 D 
PM 52.8 D 56.8 E 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

Table 4.12-18 Construction Intersection Traffic Operations – Off-Haul Scenario: Haul Route Option B 

Intersection Traffic Control Peak Hour1 
Existing Conditions Existing Plus Construction Traffic 
Delay2 LOS3 Delay2 LOS3 

1 Laguna Boulevard /  
Harbour Point Drive Signal 

AM 38.7 D 39.1 D 
PM 32.3 C 32.3 C 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 67.6 E 
PM 27.1 C 282.9 F 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 60.2 E 
PM 52.8 D 86.0 F 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 
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Table 4.12-19 Construction Intersection Traffic Operations – Off-Haul Scenario: Haul Route Option C 

Intersection Traffic Control Peak Hour1 
Existing Conditions Existing Plus Construction Traffic 
Delay2 LOS3 Delay2 LOS3 

1 Laguna Boulevard /  
Harbour Point Drive Signal 

AM 38.7 D 39.1 D 
PM 32.3 C 32.3 C 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 67.6 E 
PM 27.1 C 255.0 F 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 169.8 F 
PM 52.8 D 112.6 F 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

As shown in these tables, the following study intersections would operate unacceptably under 
Existing Plus Background Growth (2016) Plus Construction Traffic conditions under the off-haul 
scenario. This is a significant impact: 

 Laguna Boulevard / Dwight Road – Babson Drive (All Haul Route Options) 
 Laguna Boulevard / Franklin Boulevard (All Haul Route Options) 

The technical calculations and a.m. and p.m. peak hour turning movements are provided in Appendix F4. 

Stockpile Scenario 
Tables 4.12-20 through 4.12-22 present the a.m. and p.m. peak hour intersection delay and LOS at 
study intersections with construction traffic under the stockpile scenario for haul options A through 
C, respectively. 

Table 4.12-20 Construction Intersection Traffic Operations – Stockpile Scenario: Haul Route Option A 

Intersection Traffic Control Peak Hour1 
Existing Conditions Existing Plus Construction Traffic 
Delay2 LOS3 Delay2 LOS3 

1 Laguna Boulevard /  
Harbour Point Drive Signal 

AM 38.7 D 39.0 D 
PM 32.3 C 32.2 C 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 149.7 F 
PM 27.1 C 57.6 E 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 52.2 D 
PM 52.8 D 56.7 E 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 
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Table 4.12-21 Construction Intersection Traffic Operations – Stockpile Scenario: Haul Route Option B 

Intersection Traffic Control Peak Hour1 
Existing Conditions Existing Plus Construction Traffic 
Delay2 LOS3 Delay2 LOS3 

1 Laguna Boulevard /  
Harbour Point Drive Signal 

AM 38.7 D 39.1 D 
PM 32.3 C 32.3 C 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 46.2 D 
PM 27.1 C 225.9 F 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 57.3 E 
PM 52.8 D 74.0 E 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

Table 4.12-22 Construction Intersection Traffic Operations – Stockpile Scenario: Haul Route Option C 

Intersection Traffic Control Peak Hour1 
Existing Conditions Existing Plus Construction Traffic 
Delay2 LOS3 Delay2 LOS3 

1 Laguna Boulevard /  
Harbour Point Drive Signal 

AM 38.7 D 39.1 D 
PM 32.3 C 32.3 C 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 46.2 D 
PM 27.1 C 224.4 F 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 150.7 F 
PM 52.8 D 102.4 F 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

As shown in these tables, the following study intersections would operate unacceptably under 
Existing Plus Background Growth (2016) Plus Construction Traffic conditions under the Stockpile 
scenario. This is a significant impact: 

 Laguna Boulevard / Dwight Road – Babson Drive (All Haul Route Options) 
 Laguna Boulevard / Franklin Boulevard (All Haul Route Options) 

The technical calculations and a.m. and p.m. peak hour turning movements are provided in Appendix F4. 
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Optional Effluent Conduit 
Tables 4.12-23 through 4.12-25 present the a.m. and p.m. peak hour intersection delay and LOS at 
study intersections with construction traffic for the optional effluent conduit for haul options A 
through C, respectively. 

Table 4.12-23 Construction Intersection Traffic Operations – Optional Effluent Conduit: Haul Route Option A 

Intersection Traffic Control Peak Hour1 
Existing Conditions Existing Plus Construction Traffic 
Delay2 LOS3 Delay2 LOS3 

1 Laguna Boulevard /  
Harbour Point Drive Signal 

AM 38.7 D 41.2 D 
PM 32.3 C 33.1 C 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 34.3 C 
PM 27.1 C 33.5 C 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 50.6 D 
PM 52.8 D 56.2 E 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

Table 4.12-24 Construction Intersection Traffic Operations – Optional Effluent Conduit: Haul Route Option B 

Intersection Traffic Control Peak Hour1 
Existing Conditions Existing Plus Construction Traffic 
Delay2 LOS3 Delay2 LOS3 

1 Laguna Boulevard /  
Harbour Point Drive Signal 

AM 38.7 D 41.7 D 
PM 32.3 C 33.5 C 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 30.6 C 
PM 27.1 C 108.8 F 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 50.7 D 
PM 52.8 D 61.9 E 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

Unlike the off-haul and stockpile scenarios, the analysis for the optional effluent conduit uses 2021 
as the background growth year to reflect peak construction activity on the optional effluent conduit. 
As shown in these tables, the following study intersections would operate unacceptably under 
Existing Plus Background Growth (2021) Plus Construction Traffic conditions during peak 
construction on the optional effluent conduit. This is a significant impact: 

 Laguna Boulevard / Dwight Road – Babson Drive (Haul Route Options B and C) 
 Laguna Boulevard / Franklin Boulevard (All Haul Route Options) 
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The technical calculations and a.m. and p.m. peak hour turning movements are provided in Appendix F4. 

Table 4.12-25 Construction Intersection Traffic Operations – Optional Effluent Conduit: Haul Route Option C 

Intersection Traffic Control Peak Hour1 
Existing Conditions Existing Plus Construction Traffic 
Delay2 LOS3 Delay2 LOS3 

1 Laguna Boulevard /  
Harbour Point Drive Signal 

AM 38.7 D 41.8 D 
PM 32.3 C 33.4 C 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 30.7 C 
PM 27.1 C 108.9 F 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 61.7 E 
PM 52.8 D 80.5 F 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

Mitigation Measure 4.12-2a: Modify signal timing at congested study intersections. 
Modifying the existing signal timing at study intersections that operate at an unacceptable LOS with 
construction traffic would provide additional green time to congested movements and improve overall 
intersection operations. These changes in signal timing would be temporary to coincide with the peak 
in construction traffic levels during the off-haul and stockpile scenarios. After the peak construction 
period has passed and additional green time to serve construction traffic movements is no longer 
necessary, the signal timings would be restored to the previous signal timing plan. 

Changes to signal timing at the Laguna Boulevard / Dwight Road and Laguna Boulevard / Franklin 
Boulevard intersections would need to be coordinated with and approved by the City of Elk Grove. The 
TMP proposed as Mitigation Measure 4.12-1 will identify the timeframe for when signal timing 
modification would be necessary. 

As shown in Tables 4.12-26 through 4.12-31 (Appendix F5), intersection operations would return to an 
acceptable LOS at the following locations with changes to the signal timing under the specified scenarios: 

 Laguna Boulevard / Dwight Road – Babson Drive: 
 Off-Haul Scenario: Haul Route Option A 
 Stockpile Scenario: Haul Route Option A 

 Laguna Boulevard / Franklin Boulevard: 
 Off-Haul Scenario: Haul Route Option A 
 Stockpile Scenario: Haul Route Option A 

As shown in Tables 4.12-27, 4.12-28, 4.12-30, and 4.12-31, both the Laguna Boulevard / Dwight 
Road – Babson Drive and Laguna Boulevard / Franklin Boulevard intersections would continue to 
operate at an unacceptable LOS for Haul Route Options B and C with both the off-haul and stockpile 
scenarios. 
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Off-Haul Scenario 
Tables 4.12-26 through 4.12-28 show the intersection traffic operations with the proposed modified 
signal timing for the off-haul scenario. 

The technical calculations and a.m. and p.m. peak hour turning movements are provided in Appendix F4. 

Table 4.12-26 Construction Intersection Traffic Operations – Signal Timing Mitigation – Off-Haul Scenario: Haul 
Route Option A 

Intersection Traffic 
Control 

Peak 
Hour1 

Existing 
Conditions 

Existing Plus 
Construction Traffic 

Existing Plus Construction Traffic 
Plus Signal Timing Mitigation 

Delay2 LOS3 Delay2 LOS3 Delay2 LOS3 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 169.2 F 54.3 D 
PM 27.1 C 60.6 E 42.3 D 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 52.2 D 52.2 D 
PM 52.8 D 56.8 E 54.9 D 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

Table 4.12-27 Construction Intersection Traffic Operations – Signal Timing Mitigation – Off-Haul Scenario: Haul 
Route Option B 

Intersection Traffic 
Control 

Peak 
Hour1 

Existing 
Conditions 

Existing Plus 
Construction Traffic 

Existing Plus Construction Traffic 
Plus Signal Timing Mitigation 

Delay2 LOS3 Delay2 LOS3 Delay2 LOS3 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 67.6 E 65.1 E 
PM 27.1 C 282.9 F 138.2 F 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 60.2 E 54.3 D 
PM 52.8 D 86.0 F 69.0 E 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

  



Ascent Environmental  Traffic and Transportation 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 4.12-47 

Table 4.12-28 Construction Intersection Traffic Operations – Signal Timing Mitigation – Off-Haul Scenario: Haul 
Route Option C 

Intersection Traffic 
Control 

Peak 
Hour1 

Existing 
Conditions 

Existing Plus 
Construction Traffic 

Existing Plus Construction Traffic 
Plus Signal Timing Mitigation 

Delay2 LOS3 Delay2 LOS3 Delay2 LOS3 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 67.6 E 65.1 E 
PM 27.1 C 255.0 F 125.5 F 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 169.8 F 126.7 F 
PM 52.8 D 112.6 F 72.9 E 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

Stockpile Scenario 
Tables 4.12-29 through 4.12-31 show the intersection traffic operations with the proposed modified 
signal timing for the stockpile scenario. 

The technical calculations and a.m. and p.m. peak hour turning movements are provided in Appendix 
F4. 

Table 4.12-29 Construction Intersection Traffic Operations – Signal Timing Mitigation – Stockpile Scenario: Haul 
Route Option A 

Intersection Traffic 
Control 

Peak 
Hour1 

Existing 
Conditions 

Existing Plus 
Construction Traffic 

Existing Plus Construction Traffic 
Plus Signal Timing Mitigation 

Delay2 LOS3 Delay2 LOS3 Delay2 LOS3 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 149.7 F 51.0 D 
PM 27.1 C 57.6 E 39.4 D 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 52.2 D 52.2 D 
PM 52.8 D 56.7 E 54.9 D 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 
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Table 4.12-30 Construction Intersection Traffic Operations – Signal Timing Mitigation – Stockpile Scenario: Haul 
Route Option B 

Intersection Traffic 
Control 

Peak 
Hour1 

Existing 
Conditions 

Existing Plus 
Construction Traffic 

Existing Plus Construction Traffic 
Plus Signal Timing Mitigation 

Delay2 LOS3 Delay2 LOS3 Delay2 LOS3 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 46.2 D 46.2 D 
PM 27.1 C 225.9 F 110.9 F 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 57.3 E 53.8 D 
PM 52.8 D 74.0 E 63.5 E 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 

2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 

BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 

UNDERLINED text indicates a significant impact based on the significance criteria 

Source: Data compiled by Fehr & Peers in 2013 

 

Table 4.12-31 Construction Intersection Traffic Operations – Signal Timing Mitigation – Stockpile Scenario: Haul 
Route Option C 

Intersection Traffic 
Control 

Peak 
Hour1 

Existing 
Conditions 

Existing Plus 
Construction Traffic 

Existing Plus Construction Traffic 
Plus Signal Timing Mitigation 

Delay2 LOS3 Delay2 LOS3 Delay2 LOS3 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 46.2 D 46.2 D 
PM 27.1 C 224.4 F 109.3 F 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 150.7 F 102.8 F 
PM 52.8 D 102.4 F 65.7 E 

Notes:  

1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 

3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 

BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 

UNDERLINED text indicates a significant impact based on the significance criteria 

Source: Data compiled by Fehr & Peers in 2013 

 

Optional Effluent Conduit 
As with the off-haul and stockpile scenarios, modifying the existing signal timing at study 
intersections that operate at an unacceptable LOS with construction traffic would provide additional 
green time to congested movements and improve overall intersection operations for the optional 
effluent conduit. These changes in signal timing would be temporary to coincide with the peak in 
construction traffic levels during the construction of the optional effluent conduit. After the peak 
construction period has passed and additional green time to serve construction traffic movements is 
no longer necessary, the signal timings would be restored to the previous signal timing plan. 
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Changes to signal timing at the Laguna Boulevard / Dwight Road and Laguna Boulevard / Franklin 
Boulevard intersections would need to be coordinated with and approved by the City of Elk Grove. The 
TMP proposed as Mitigation Measure 4.12-1 will identify the timeframe for when signal timing 
modification would be necessary. 

As shown in Tables 4.12-32 through 4.12-34, intersection operations would return to an acceptable 
LOS at the following locations with changes to the signal timing under the specified scenarios: 

 Laguna Boulevard / Dwight Road – Babson Drive: Haul Route Option A 
 Laguna Boulevard / Franklin Boulevard: Haul Route Option A 

Table 4.12-32 Construction Intersection Traffic Operations – Signal Timing Mitigation – Optional Effluent 
Conduit: Haul Route Option A 

Intersection Traffic 
Control 

Peak 
Hour1 

Existing 
Conditions 

Existing Plus 
Construction Traffic 

Existing Plus Construction Traffic 
Plus Signal Timing Mitigation 

Delay2 LOS3 Delay2 LOS3 Delay2 LOS3 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 34.3 C 34.3 C 
PM 27.1 C 33.5 C 33.5 C 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 50.6 D 50.6 D 
PM 52.8 D 56.2 E 54.9 D 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

Table 4.12-33 Construction Intersection Traffic Operations – Signal Timing Mitigation – Optional Effluent 
Conduit: Haul Route Option B 

Intersection Traffic 
Control 

Peak 
Hour1 

Existing 
Conditions 

Existing Plus 
Construction Traffic 

Existing Plus Construction Traffic 
Plus Signal Timing Mitigation 

Delay2 LOS3 Delay2 LOS3 Delay2 LOS3 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 30.6 C 30.6 C 
PM 27.1 C 108.8 F 64.0 E 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 50.7 D 50.7 D 
PM 52.8 D 61.9 E 59.2 E 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 
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Table 4.12-34 Construction Intersection Traffic Operations – Signal Timing Mitigation – Optional Effluent 
Conduit: Haul Route Option C 

Intersection Traffic 
Control 

Peak 
Hour1 

Existing 
Conditions 

Existing Plus 
Construction Traffic 

Existing Plus Construction Traffic 
Plus Signal Timing Mitigation 

Delay2 LOS3 Delay2 LOS3 Delay2 LOS3 

2 Laguna Boulevard /  
Dwight Road – Babson Drive Signal 

AM 26.3 C 30.7 C 30.6 C 
PM 27.1 C 108.9 F 63.5 E 

3 Laguna Boulevard /  
Franklin Boulevard Signal 

AM 47.7 D 61.7 E 53.0 D 
PM 52.8 D 80.5 F 59.2 E 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Delay is reported in seconds per vehicle for the overall intersection. 
3 Level of Service based on Highway Capacity Manual (Transportation Research Board, 2000). 
BOLD text indicates the intersection operates at an unacceptable LOS based on the presiding jurisdiction’s level of service policy. 
UNDERLINED text indicates a significant impact based on the significance criteria 
Source: Data compiled by Fehr & Peers in 2013 

 

These results, set forth in Tables 4.12-32 through 4.12-34, demonstrate that using Haul Route 
Option A with the signal timing modification mitigation would improve the traffic operations at 
impacted intersections to an acceptable LOS, thus mitigating the project’s construction traffic impact 
during peak construction of the project under the off-haul, stockpile, and optional effluent conduit 
scenarios to a less-than-significant level. 

Mitigation Measure 4.12-2b: Limit hours or amount of construction traffic at congested 
study intersections. 
As shown in Tables 4.12-26 through 4.12-34, modifying the signal timing as described in Mitigation 
Measure 4.12-2a will be sufficient to mitigate the project’s construction traffic impact on intersection 
operations if the contractor is required to use Haul Route A during the a.m. and p.m. peak hours (7-9 
a.m. and 4-6 p.m.).  

However, to achieve acceptable intersection operations with Haul Routes B and C, construction 
traffic use of some affected study intersections would need to be limited to fit within available 
reserve capacity, or construction activity would need to be shifted to hours with more reserve 
capacity where feasible. 

The results in Tables 4.12-26 through 4.12-34 show that if construction delivery and off-haul traffic use 
Haul Route A (Laguna Boulevard to the west to I-5), study intersections would operate at an acceptable 
LOS during the a.m. and p.m. peak hours with the proposed signal timing modifications in Mitigation 
Measure 4.12-2a. This would require the District to limit delivery and off-haul traffic use of routes that 
travel east to and from the site on Laguna Boulevard from Dwight Road (Haul Route Options B and C). 

As described in Mitigation Measure 4.12-1, the District will include in the bid specifications a 
requirement that the contractor schedule construction to avoid operational deficiencies at identified 
study intersections. This could include, but is not limited to, scheduling the beginning and end of 
construction worker shifts outside the a.m. and p.m. peak hours and scheduling delivery and off-haul 
trips such that they occur outside the a.m. and p.m. peak hours.  
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Significance after Mitigation 
With implementation of the Mitigation Measure 4.12-2a using Haul Route Option A, the project’s 
impacts to study area intersections during construction activities with either the off-haul or stockpile 
scenarios would be reduced to a less-than-significant level because the mitigation demonstrates, as 
set forth in Tables 4.12-26 through 4.12-31, using Haul Route Option A would provide the best traffic 
operations and would provide acceptable operating conditions at study area intersections. 
Implementation of this measure for Haul Route A would result in a less-than-significant impact after 
mitigation.  

However, for Haul Routes B and C, implementation of Mitigation Measure 4.12-2b would require 
adjustment of hours and the quantity of traffic at affected intersections, per the traffic management 
plan that would be prepared under Mitigation Measure 4.12-1. Because the traffic management plan 
may not be entirely feasible (see discussion under Mitigation Measure 4.12-1), similarly this mitigation 
measure may not be feasible to the point that all impacts are substantially reduced. Therefore, the 
impact for Haul Routes B and C is significant and unavoidable.  

Impact 4.12-3: Short-term increase in queuing at study intersections due to construction traffic.  
Construction-related activities would result in a short-term increase in traffic at study intersections 
resulting in queues that would exceed available storage at two study intersections under the off-haul 
and stockpile scenarios. This impact would be significant. 

Queuing is not specifically identified as a significance criterion in this study, as it is not addressed in 
the City of Elk Grove General Plan or Traffic Impact Study Analysis Guidelines. However, this analysis 
does provide a discussion on the project’s potential queuing effects based on queuing reports 
produced by the Synchro 7 software for informational purposes. 

The analysis of short-term queuing with construction-related traffic for the project is based on the 
intersection operations analysis described under Impact 4.12-2. This analysis uses the peak month 
construction traffic levels from the intersection operations analysis, including: 

 Construction worker and delivery trips are added to inbound movements during the a.m. peak 
hour and to outbound movements during the p.m. peak hour 

 Off-haul trips are split such that half of the hourly off-haul trips are inbound and the remaining 
half are outbound during both the a.m. and p.m. peak hours 

The analysis also considers the potential impacts of using the three haul route options discussed in 
the intersection operations analysis: 

 Haul Route Option A: Using Laguna Boulevard to the west towards I-5 
 Haul Route Option B: Using Laguna Boulevard to the east towards SR 99 
 Haul Route Option C: Using Laguna Boulevard to Franklin Boulevard to the north 

As mentioned under Impact 4.12-2, the queuing effects of construction-related traffic would be 
temporary in duration. 

Off-Haul Scenario 
Tables 4.12-35 through 4.12-37 present the a.m. and p.m. peak hour queues at study intersections 
with construction traffic under the off-haul scenario for haul options A through C, respectively. 

As shown in these tables, construction traffic would add traffic to a queue that either exceeds the 
available storage capacity under existing conditions or causes the queue to exceed available 
storage. This is a significant impact: 
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 Laguna Boulevard / Dwight Road – Babson Drive 
 Eastbound left and westbound right during the a.m. peak hour (All Haul Route Options) 
 Southbound left during the a.m. peak hour (Haul Route Options B and C only) 
 Southbound left during the p.m. peak hour (All Haul Route Options) 

 Laguna Boulevard / Franklin Boulevard 

 Eastbound left, northbound left, and southbound right during the a.m. peak hour (All Haul 
Route Options) 

 Eastbound left during the p.m. peak hour (All Haul Route Options) 

 Southbound right during the p.m. peak hour (Haul Route Option C only) 

The technical calculations and a.m. and p.m. peak hour queues are provided in Appendix F4. 

Table 4.12-35 Construction Intersection Queuing – Off-Haul Scenario: Haul Route A 

Intersection Storage Length/ 
Peak Hour1 

95th Percentile Queue by Movement2 

EBL EBR WBL WBR NBL NBR SBL SBR 

1 Laguna Boulevard /  
Harbour Point Drive 

Storage Length 270 270 270 200 200 200 210 210 
AM Peak Hour 75 50 100 75 425 50 50 50 
PM Peak Hour 75 150 200 50 100 125 175 50 

2 Laguna Boulevard /  
Dwight Road – Babson Drive 

Storage Length 260 210 230 200 250 250 250 - 
AM Peak Hour 800 25 175 225 150 100* 50 - 
PM Peak Hour 100 50 150 50 75 100* 775** - 

3 Laguna Boulevard /  
Franklin Boulevard 

Storage Length 240 240 270 170 240 170 270 300 
AM Peak Hour 250 50 75 75 250 50 100 525 
PM Peak Hour 500 175 200 75 225 50 225 200 

Notes:  

1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Storage length and 95th percentile queues are reported in feet. 95th percentile queues based on output data from intersection operations analysis in Synchro. 

BOLD text indicates the queue would exceed the available storage capacity. 

Italic text indicates the traffic volume exceeds the capacity (i.e., v/c > 1); the reported 95th percentile queue may be longer than reported. 

UNDERLINED text indicates queue would exceed available storage capacity with construction traffic, but does not under existing conditions; OR construction 
traffic adds to a queue that already exceeds the available storage capacity. 

* = northbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a shared through-right lane. 

** = southbound left at Laguna Blvd./Dwight Rd.-Babson Dr. becomes a two-way left-turn lane; reported storage length is based on turn lane striping. Queues 
exceeding the reported storage length would likely queue into the center two-way left-turn lane and not spill back into the adjacent through travel lane. 

“-” = southbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a free movement. 

Source: Data compiled by Fehr & Peers in 2013 
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Table 4.12-36 Construction Intersection Queuing – Off-Haul Scenario: Haul Route B 

Intersection Storage Length/ 
Peak Hour1 

95th Percentile Queue by Movement2 

EBL EBR WBL WBR NBL NBR SBL SBR 

1 Laguna Boulevard /  
Harbour Point Drive 

Storage Length 270 270 270 200 200 200 210 210 
AM Peak Hour 75 50 100 75 425 50 50 50 
PM Peak Hour 75 125 200 25 100 125 175 50 

2 Laguna Boulevard /  
Dwight Road – Babson Drive 

Storage Length 260 210 230 200 250 250 250 - 
AM Peak Hour 400 25 175 750 150 250* 300** - 
PM Peak Hour 50 50 150 75 75 100* 1475** - 

3 Laguna Boulevard /  
Franklin Boulevard 

Storage Length 240 240 270 170 240 170 270 300 
AM Peak Hour 250 50 75 100 275 50 100 525 
PM Peak Hour 500 175 200 75 225 50 225 200 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Storage length and 95th percentile queues are reported in feet. 95th percentile queues based on output data from intersection operations analysis in Synchro. 

BOLD text indicates the queue would exceed the available storage capacity. 

Italic text indicates the traffic volume exceeds the capacity (i.e., v/c > 1); the reported 95th percentile queue may be longer than reported. 

UNDERLINED text indicates queue would exceed available storage capacity with construction traffic, but does not under existing conditions; OR construction 
traffic adds to a queue that already exceeds the available storage capacity. 

* = northbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a shared through-right lane. 

** = southbound left at Laguna Blvd./Dwight Rd.-Babson Dr. becomes a two-way left-turn lane; reported storage length is based on turn lane striping. Queues 
exceeding the reported storage length would likely queue into the center two-way left-turn lane and not spill back into the adjacent through travel lane. 

“-” = southbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a free movement. 

Source: Data compiled by Fehr & Peers in 2013 

 

Table 4.12-37 Construction Intersection Queuing – Off-Haul Scenario: Haul Route C 

Intersection Storage Length/ 
Peak Hour1 

95th Percentile Queue by Movement2 

EBL EBR WBL WBR NBL NBR SBL SBR 

1 Laguna Boulevard /  
Harbour Point Drive 

Storage Length 270 270 270 200 200 200 210 210 
AM Peak Hour 75 50 100 75 425 50 50 50 
PM Peak Hour 75 125 200 25 100 125 175 50 

2 Laguna Boulevard /  
Dwight Road – Babson Drive 

Storage Length 260 210 230 200 250 250 250 - 
AM Peak Hour 400 25 175 750 150 250* 300** - 
PM Peak Hour 50 50 150 75 75 100* 1450** - 

3 Laguna Boulevard /  
Franklin Boulevard 

Storage Length 240 240 270 170 240 170 270 300 
AM Peak Hour 300 50 75 75 275 50 100 1250 
PM Peak Hour 875 175 200 75 225 50 225 425 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Storage length and 95th percentile queues are reported in feet. 95th percentile queues based on output data from intersection operations analysis in Synchro. 

BOLD text indicates the queue would exceed the available storage capacity. 

Italic text indicates the traffic volume exceeds the capacity (i.e., v/c > 1); the reported 95th percentile queue may be longer than reported. 

UNDERLINED text indicates queue would exceed available storage capacity with construction traffic, but does not under existing conditions; OR construction 
traffic adds to a queue that already exceeds the available storage capacity. 

* = northbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a shared through-right lane. 

** = southbound left at Laguna Blvd./Dwight Rd.-Babson Dr. becomes a two-way left-turn lane; reported storage length is based on turn lane striping. Queues 
exceeding the reported storage length would likely queue into the center two-way left-turn lane and not spill back into the adjacent through travel lane. 

“-” = southbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a free movement. 

Source: Data compiled by Fehr & Peers in 2013 
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Stockpile Scenario 

Tables 4.12-38 through 4.12-40 present the a.m. and p.m. peak hour queues at study intersections 
with construction traffic under the stockpile scenario for haul options A through C, respectively. 

As shown in these tables, construction traffic would add traffic to a queue that either exceeds the 
available storage capacity under existing conditions or causes the queue to exceed available 
storage. This would be a significant impact. 

 Laguna Boulevard / Dwight Road – Babson Drive 
 Eastbound left and westbound right during the a.m. peak hour (All Haul Route Options) 
 Southbound left during the p.m. peak hour (All Haul Route Options) 

 Laguna Boulevard / Franklin Boulevard 

 Eastbound left, northbound left, and southbound right during the a.m. peak hour (All Haul 
Route Options) 

 Eastbound left during the p.m. peak hour (All Haul Route Options) 

The technical calculations and a.m. and p.m. peak hour queues are provided in Appendix F4. 

Table 4.12-38 Construction Intersection Queuing – Stockpile Scenario: Haul Route A 

Intersection Storage Length/ 
Peak Hour1 

95th Percentile Queue by Movement2 

EBL EBR WBL WBR NBL NBR SBL SBR 

1 Laguna Boulevard /  
Harbour Point Drive 

Storage Length 270 270 270 200 200 200 210 210 
AM Peak Hour 75 50 100 75 425 50 50 50 
PM Peak Hour 75 125 200 50 100 125 175 50 

2 Laguna Boulevard /  
Dwight Road – Babson Drive 

Storage Length 260 210 230 200 250 250 250 - 
AM Peak Hour 750 25 175 225 150 100* 50 - 
PM Peak Hour 50 50 150 50 75 100* 750** - 

3 Laguna Boulevard /  
Franklin Boulevard 

Storage Length 240 240 270 170 240 170 270 300 
AM Peak Hour 250 50 75 75 275 50 100 525 
PM Peak Hour 475 150 200 75 225 50 225 200 

Notes:  

1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Storage length and 95th percentile queues are reported in feet. 95th percentile queues based on output data from intersection operations analysis in Synchro. 

BOLD text indicates the queue would exceed the available storage capacity. 

Italic text indicates the traffic volume exceeds the capacity (i.e., v/c > 1); the reported 95th percentile queue may be longer than reported. 

UNDERLINED text indicates queue would exceed available storage capacity with construction traffic, but does not under existing conditions; OR construction 
traffic adds to a queue that already exceeds the available storage capacity. 

* = northbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a shared through-right lane. 

** = southbound left at Laguna Blvd./Dwight Rd.-Babson Dr. becomes a two-way left-turn lane; reported storage length is based on turn lane striping. Queues 
exceeding the reported storage length would likely queue into the center two-way left-turn lane and not spill back into the adjacent through travel lane. 

“-” = southbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a free movement. 

Source: Data compiled by Fehr & Peers in 2013 
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Table 4.12-39 Construction Intersection Queuing – Stockpile Scenario: Haul Route B 

Intersection Storage Length/ 
Peak Hour1 

95th Percentile Queue by Movement2 

EBL EBR WBL WBR NBL NBR SBL SBR 

1 Laguna Boulevard /  
Harbour Point Drive 

Storage Length 270 270 270 200 200 200 210 210 
AM Peak Hour 75 50 100 75 425 50 50 50 
PM Peak Hour 75 125 200 25 100 125 175 50 

2 Laguna Boulevard /  
Dwight Road – Babson Drive 

Storage Length 260 210 230 200 250 250 250 - 
AM Peak Hour 400 25 175 675 150 100* 75 - 
PM Peak Hour 50 50 150 50 75 100* 1375** - 

3 Laguna Boulevard /  
Franklin Boulevard 

Storage Length 240 240 270 170 240 170 270 300 
AM Peak Hour 250 50 75 100 275 75 100 525 
PM Peak Hour 475 175 200 75 225 50 225 200 

Notes:  
1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 

2 Storage length and 95th percentile queues are reported in feet. 95th percentile queues based on output data from intersection operations analysis in Synchro. 

BOLD text indicates the queue would exceed the available storage capacity. 

Italic text indicates the traffic volume exceeds the capacity (i.e., v/c > 1); the reported 95th percentile queue may be longer than reported. 

UNDERLINED text indicates queue would exceed available storage capacity with construction traffic, but does not under existing conditions; OR construction 
traffic adds to a queue that already exceeds the available storage capacity. 

* = northbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a shared through-right lane. 

** = southbound left at Laguna Blvd./Dwight Rd.-Babson Dr. becomes a two-way left-turn lane; reported storage length is based on turn lane striping. Queues 
exceeding the reported storage length would likely queue into the center two-way left-turn lane and not spill back into the adjacent through travel lane. 

“-” = southbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a free movement. 

Source: Data compiled by Fehr & Peers in 2013 
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Table 4.12-40 Construction Intersection Queuing – Stockpile Scenario: Haul Route C 

Intersection Storage Length/ 
Peak Hour1 

95th Percentile Queue by Movement2 

EBL EBR WBL WBR NBL NBR SBL SBR 

1 Laguna Boulevard /  
Harbour Point Drive 

Storage Length 270 270 270 200 200 200 210 210 
AM Peak Hour 75 50 100 75 425 50 50 50 
PM Peak Hour 75 125 200 25 100 125 175 50 

2 Laguna Boulevard /  
Dwight Road – Babson Drive 

Storage Length 260 210 230 200 250 250 250 - 
AM Peak Hour 400 25 175 675 150 100* 50 - 
PM Peak Hour 50 50 150 50 75 100* 1375** - 

3 Laguna Boulevard /  
Franklin Boulevard 

Storage Length 240 240 270 170 240 170 270 300 
AM Peak Hour 250 50 75 75 275 75 100 1175 
PM Peak Hour 825 175 200 50 225 50 225 200 

Notes:  

1 The a.m. peak hour is between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is between 4:00 p.m. and 6:00 p.m. 
2 Storage length and 95th percentile queues are reported in feet. 95th percentile queues based on output data from intersection operations analysis in Synchro. 

BOLD text indicates the queue would exceed the available storage capacity. 

Italic text indicates the traffic volume exceeds the capacity (i.e., v/c > 1); the reported 95th percentile queue may be longer than reported. 

UNDERLINED text indicates queue would exceed available storage capacity with construction traffic, but does not under existing conditions; OR construction 
traffic adds to a queue that already exceeds the available storage capacity. 

* = northbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a shared through-right lane. 

** = southbound left at Laguna Blvd./Dwight Rd.-Babson Dr. becomes a two-way left-turn lane; reported storage length is based on turn lane striping. Queues 
exceeding the reported storage length would likely queue into the center two-way left-turn lane and not spill back into the adjacent through travel lane. 

“-” = southbound right at Laguna Blvd./Dwight Rd.-Babson Dr. is a free movement. 

Source: Data compiled by Fehr & Peers in 2013 

 

Mitigation Measure 4.12-3a: Modify signal timing at congested study intersections. 
Implement Mitigation Measure 4.12-2a. Modification of the existing signal timing at study intersections 
to provide additional green time to congested movements in Mitigation Measure 4.12-2a would also 
reduce queuing on movements with queues that extend beyond the available storage. These changes 
in signal timing would be temporary to coincide with the peak in construction traffic levels during the 
off-haul and stockpile scenarios. After the peak construction period has passed and additional green 
time to serve construction traffic movements is no longer necessary, the signal timings would be 
restored to the previous signal timing plan. 

Changes to signal timing at the Laguna Boulevard / Dwight Road and Laguna Boulevard / Franklin 
Boulevard intersections would need to be coordinated with and approved by the City of Elk Grove. The 
TMP proposed as Mitigation Measure 4.12-1 will identify the timeframe for when signal timing 
modification would be necessary. 

While these signal timing modifications would reduce the length of queues for high demand 
movements that are given additional green time, the addition of construction traffic to certain 
movements may still result in queues that extend beyond the available storage. For these 
intersections, additional mitigation would be required (see Mitigation Measure 4.12-3b). 
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Mitigation Measure 4.12-3b: Limit hours or amount of construction traffic at congested 
study intersections. 
Implement Mitigation Measure 4.12-2b. To reduce queuing, construction traffic use of some affected 
study intersections would need to be limited to fit within available reserve capacity, or construction 
activity would need to be shifted to hours with more reserve capacity where feasible.  

Limiting the hours or amount of construction traffic at congested study intersections could result in the 
following benefits for queuing: 

 shift traffic demand to times of day where queues would not exceed the storage capacity and 
minimize interference with vehicles in adjacent travel lanes, 

 staggering the beginning and ending of construction worker shifts to reduce traffic demand 
during peak travel times of day, and 

 reduce the amount of traffic demand on a heavy movement, thereby reducing the queue 
length. 

This combined with the signal timing modifications described in Mitigation Measure 4.12-3a to 
allocate more green time to heavy travel movements would reduce vehicle queues to minimize 
queue spillback into adjacent travel lanes during peak construction activity. 

Significance after Mitigation 
With implementation of Mitigation Measures 4.12-3a and 4.12-3b, queuing lengths would be 
reduced through the use of modified signal timing and limiting trips so as minimize queues at study 
area intersections. However, these measures may not reduce queuing to remain within the available 
storage given existing storage capacity constraints, in part because it may not be feasible to 
sufficiently limit peak traffic (see discussion under Mitigation Measure 4.12-1). Therefore, this 
impact would be significant and unavoidable. 

Impact 4.12-4: Short-term increase in construction traffic on physically deficient roadway 
segments.  
Construction-related activities would result in a substantial short-term increase in heavy vehicle 
traffic on four study roadway segments along Laguna Boulevard and Dwight Road. It is likely that the 
project could result in the degradation of pavement conditions along these roadways. This would be 
a significant impact.  

For purposes of this analysis, an impact to roadway pavement conditions is considered significant if 
construction of the project would cause a deficiency in pavement conditions where substantial 
construction traffic would occur. It is expected that the primary access routes to the project site 
would be via Dwight Road and Laguna Boulevard. While other roadways would be used during 
construction, because of the distance from the site and the fact that they would not provide as direct 
a route for materials delivery, it is not expected that these roadways would receive sufficient enough 
project traffic to cause substantial degradation during construction. However, the four segments 
along Laguna Boulevard and Dwight Road would experience substantial daily heavy truck traffic, and 
the pavement conditions on these roads could degrade to the point they become deficient (rutted, 
cracked pavement, etc.). This would be a significant impact.  
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Mitigation Measure 4.12-4: Monitor the physical condition of roadway segments along 
primary access routes to the project site and improve the physical condition of affected 
roadways as required. 
The District will conduct a pre-construction survey and assessment of existing pavement conditions 
along Dwight Road north of Laguna Boulevard and Laguna Boulevard between I-5 and SR 99. The pre-
construction survey will identify the existing condition of these roadways, using the City of Elk Grove’s 
pavement quality index, which identifies a roadway as being acceptable if it has a pavement quality 
index of 71-100, and unacceptable if the index falls between 51 and 70. 

If the pre-construction pavement conditions are deficient, the pre-construction pavement analysis will 
establish the baseline for required improvements. If the pre-construction pavement conditions are 
acceptable, improvements would only be required if the post-construction pavement condition is 
deficient. If deficient following construction, any segments of Laguna Boulevard or Dwight Road that 
are affected by the project would be returned to pre-construction conditions following construction. 
Implementation of this measure will ensure that construction activities will not worsen pavement 
conditions, relative to existing conditions. 

Prior to construction, the District will make a good faith effort to enter into mitigation agreements with 
the City of Elk Grove to verify the location, extent, timing, and fair share cost to be paid by the District 
for any necessary pre- and post-construction physical improvements. The fair share amount would be 
either the cost to return the affected roadway segment to its pre-construction condition or a 
contribution to programmed planned improvements. Repairs may include overlays, other surface 
treatments, or roadway reconstruction within existing right-of-way.  

Significance after Mitigation 
With implementation of the above mitigation, the project’s impacts on physically deficient roadway 
systems would be reduced to a less-than-significant level by monitoring and improving physically 
deficient roadways affected by project construction. 
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 UTILITIES AND ENERGY USE 4.13
This section provides an overview of the regulatory background, existing utility and energy settings, 
and an analysis of potential impacts to utilities and energy supplies that would result from project 
implementation. Utilities systems associated with the project consist of water, solid waste, electricity, 
and natural gas.  

Wastewater treatment is typically addressed in the utilities analysis of an EIR. Because the very 
nature of the project involves upgrades to the Sacramento Regional Wastewater Treatment Plant 
(SRWTP), this analysis does not address wastewater treatment, upgrades, etc. It does, however, 
examine utility demands and associated infrastructure needed to support the project. 

4.13.1 Regulatory Background 

FEDERAL 
No federal plans, policies, regulations, or laws related to utilities and energy use are applicable to 
the analysis in this EIR. 

STATE 

Recycled Water Regulations 
Because the project would use recycled water, relevant requirements are discussed herein. Recycled 
water regulations are administered by the regional water quality control board (RWQCB) and the 
California Department of Public Health. The regulations governing recycled water are found in a 
combination of sources, including the Health and Safety Code, Water Code, and Titles 22 and 17 of 
the California Code of Regulations. Issues related to the treatment and distribution of recycled water 
are generally under the permitting authority of RWQCB, while issues related to use and quality of 
recycled water are the responsibility of the California Department of Public Health.  

California Integrated Waste Management Act 
The California Integrated Waste Management Act of 1989 (Public Resources Code [PRC], Division 
30), enacted through Assembly Bill 939 and modified by subsequent legislation, required all 
California cities and counties to implement programs to reduce, recycle, and compost at least 50 
percent of wastes by the year 2000 (PRC Section 41780). The Act requires a landfill diversion rate 
goal of 25 percent by January 1, 1995, and 50 percent by January 1, 2000. Sacramento County 
currently diverts 71 percent of waste through various program including, residential collection 
contains, landfill gas-to-energy programs, and a household hazard waste program (Sacramento 
County 2012). 

CalRecycle 
CalRecycle governs solid waste regulations on the state level, delegating local permitting, 
enforcement, and inspection responsibilities to Local Enforcement Agencies. Regulations authored 
by CalRecycle (Title 14) were integrated with related regulations adopted by the State Water 
Resources Control Board (SWRCB) pertaining to landfills (Title 23, Chapter 15) to form CCR Title 27. 

California Public Utilities Commission 
The California Public Utilities Commission regulates Investor-Owned Utilities, including those that offer 
electric, natural gas, steam, and petroleum service to customers. The California Public Utilities 
Commission regulates both electric and natural gas rates and services provided by these utilities, 
including in-state transportation over the utilities’ transmission and distribution pipeline systems, 
storage, procurement, metering and billing. Natural gas regulations are found in General Order 58, 94, 
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96, and 112, while electrical distribution regulations are found in General Order 95, 128, 131, 165, 
and 166. 

Building Energy Efficiency Standards 
The Energy Efficiency Standards for Residential and Nonresidential Buildings (California Code of 
Regulations Title 24 Part 6) were established in 1978 in response to a legislative mandate to reduce 
California’s energy consumption. The standards are updated periodically to allow consideration and 
possible incorporation of new energy efficiency technologies and methods. The California Energy 
Commission adopted an update in 2008, and the new standards went into effect on January 1, 
2010. The new standards require, on average, a 15 percent increase in energy savings compared 
with 2005 Building Efficiency Standards. 

LOCAL 
The project site is situated within Sacramento County’s jurisdictional boundaries and as such the 
County’s policies would be germane. 

Sacramento County General Plan 
No goals or policies associated with the Sacramento County General Plan and pertaining to utilities 
would apply to the project. No other local plans or policies are relevant for to this issue. 

4.13.2 Existing Environmental Setting 

POTABLE WATER SUPPLY 
Drinking water, or potable water, is used at the SRWTP in all domestic water supplies (i.e., sinks, 
showers, toilets, hot water heaters, eyewashes, and safety showers). Potable water can also be used 
for fire protection when non-potable water and high-pressure reclaimed water is not available.  

Potable water is supplied to the SRWTP by two independent sources: one from the north from the 
City of Sacramento and one from the south from the Sacramento County Water Agency’s Zone 40 
water distribution system. Infrastructure that delivers potable water from the north consists of a 14-
inch line from the City of Sacramento, which leads to two pumps located in the solids handling 
tunnel at the SRWTP and from there the water is distributed throughout the SRWTP site. 
Infrastructure that delivers potable water from the south connection consists of a 16-inch potable 
water line supplied from the Zone 40 system, which is connected to the Arctic Glacier Ice Plant, the 
Sacramento Regional County Sanitation District’s (District or Regional San) Water Reclamation 
Facility, and the Biosolids Recycling Facility. This line supplies both drinking water demands and fire 
protection demands for these facilities (Regional San 2013a). From January 1, 2010 through 
December 31, 2012, the SRWTP’s potable water demand was approximately 19,620 gallons of 
potable water per day (Kido, pers. comm. 2013), or approximately 22 acre-feet per year.  

NONPOTABLE WATER SUPPLY 
Non-potable water is non-drinkable water. It is used throughout the SRWTP for a variety of cleaning 
and flushing uses including for pump seals, cooling water, utility stations, and chemical bath water. 
Non-potable water is produced through treatment processes at the SRWTP, including the Title 22 
Water Reclamation Facility.  

SOLID WASTE  
Solid waste at the SRWTP consists of trash generated by District staff, yard waste from grounds 
maintenance, and grit and screenings generated by the treatment process.  

According to solid waste pickup records for the SRWTP, approximately 400 cubic yards of municipal 
waste (i.e., trash and yard waste), and approximately 170 tons of grit and screenings are hauled to 
Kiefer Landfill each month. Kiefer Landfill is the only landfill facility in Sacramento County permitted 
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to accept household waste from the public, businesses, and private waste haulers. The landfill 
facility occupies 1,084 acres located near the intersection of Kiefer Boulevard and Grant Line Road. 
The Kiefer Landfill has a maximum capacity of over 117 million cubic yards, and a remaining 
capacity of nearly 113 million cubic yards as of September 2005; it is expected to have sufficient 
capacity to serve the region until 2064 (Calrecycle 2013).  

BIOSOLIDS 
Biosolids generated during wastewater treatment processes are managed through two strategies: 1) 
onsite disposal of biosolids to lined dedicated land disposal (LDLD) sites; and 2) recycling at the 
biosolids recycling facility (BRF). None of the biosolids produced by the SRWTP are disposed at a 
landfill. The SRWTP produces approximately 75 dry tons per day of digested solids. Approximately 30 
percent is used to make Class A pellets at the Synagro BRF (Kido, pers. comm., 2013). For 
permanent onsite disposal, digested sludge is pumped to the solids storage basins (SSBs), where it 
undergoes further stabilization before it is pumped to the LDLDs onsite. The current LDLD area 
covers 111 acres, and can receive up to 180 dry tons per year per acre. Biosolids are only harvested 
from the SSBs and disposed of in the LDLDs during May through October. The BRF receives a portion 
of the anaerobically digested solids to be treated and pelletized for beneficial uses (e.g., fertilizer). 
The BRF is operated by a private company and has a capacity of 20 dry tons per day (Regional San 
2012). 

ELECTRICAL SYSTEM 
The SRWTP is served by a 69-kilovolt service from the Sacramento Municipal Utilities District 
(SMUD). The existing main substation has a maximum peak load capacity of 40 megavolt amperes 
(MVA) (Regional San 2013b). 

SMUD is obligated to provide up to 40 MVA of power to the District under a current agreement, which 
specifies that SMUD will provide all upgrades to their overhead distribution lines and substation 
improvements to maintain this capacity at no cost to the District. Currently, the SRWTP’s average 
peak usage is approximately 16.5 MVA. (Regional San 2013b). 

DIGESTER GAS UTILIZATION SYSTEM 
A 100-megawatt (MW) electrical cogeneration facility that uses digester gas as a fuel source was 
constructed on the SRWTP site by SMUD. The co-generation facility uses biogas from the SRWTP and 
converts it to steam (energy) that is used by Glacier Ice and at the SRWTP in digester heating 
(Regional San 2012). The digester gas supplied to the co-generation plant provides about 10 percent 
of the total fuel requirement for energy generation processes. This facility normally utilizes most of 
the methane gas produced by the digesters to generate power. Digester gas can be burned as a fuel 
in the plant boilers when the cogeneration facility is shut-down for maintenance or flared to 
atmosphere (Regional San 2012).  

4.13.3 Environmental Impacts and Recommended Mitigation Measures 

SIGNIFICANCE CRITERIA 
Based on Appendix G of the State CEQA Guidelines, the project could have a significant adverse 
effect related to utilities and energy use if it would: 

 require or result in the construction of new water treatment facilities or expansion of existing 
facilities, the construction of which could cause significant environmental effects; 

 have insufficient water supplies available to serve the project from existing entitlements and 
resources, thus requiring new or expanded entitlements; 
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 be served by a landfill with insufficient permitted capacity to accommodate the project’s solid 
waste disposal needs; 

 not comply with federal, state, and local statutes and regulations related to solids waste; or 

 result in inefficient, wasteful, or unnecessary consumption of fuels or other energy resources, 
especially fossil fuels such as coal, natural gas, and oil. 

METHODS AND ASSUMPTIONS 
The methodology for the impact analysis provided below considers the existing utilities and energy 
demand capacities available to the SRWTP. Consideration of these effects relies upon technical 
memoranda prepared to evaluate the feasibility of the project and consultation with the District and 
City of Sacramento staff. Technical memoranda used as a basis for this analysis consist of: 

 Technical Memorandum 03 Wet Utility Systems Site Preparation Project (Regional San 2013a), 
and 

 Master Plan 12 KV Electrical Distribution System (Regional San 2013b). 

ISSUES OR POTENTIAL IMPACTS NOT DISCUSSED FURTHER 
The project would result in minimal need for additional potable water. It is estimated that less than 
one acre-foot per year of additional potable water demand would be needed to serve new 
employees. All other water needs for operation of the SRWTP would be provided through recycling 
facilities at the plant. Thus, water supply is not evaluated further in this EIR. 

As described in the introduction to this analysis, wastewater treatment is typically discussed in the 
utilities analysis of EIRs. Because the very nature of the project is upgrades to the SRWTP, this issue 
is not discussed in this analysis. The project is evaluated throughout this EIR.  

Regarding solid waste, project construction would generate large quantities of material, only a small 
amount of which would be disposed as solid waste. Excavated earth materials (e.g., soils and cleared 
vegetation) would be stockpiled onsite or offered for re-use for construction projects throughout the 
region. It is estimated that approximately 175,000 cubic yards of waste requiring disposal will be 
generated during construction (Kido, pers. comm., 2014). As described above, Kiefer Landfill has a 
remaining capacity of nearly 113 million cubic yards (as of September 2005, its most recent 
reporting date), and is projected to not reach its maximum capacity of over 117 million cubic yards 
until 2064 (Calrecycle 2013). Thus, the project’s contribution to the landfill’s permitted capacity 
would be approximately 0.1 percent (if the project’s total amount of solid waste were to be off-hauled 
to a landfill, which is not the District’s plan but is used here as a worst case scenario), and would not 
substantially affect remaining landfill capacity. Project operation would not substantially increase the 
current generation of solid waste because of the minimal number of additional employees. Further, 
changes in treatment processes are not expected to substantially increase solid waste requiring 
disposal. Because project construction and operation would not cause existing regional landfill 
capacity to be exceeded, this issue is not discussed further in this EIR. 

Finally, all biosolids would continue to be either disposed onsite or recycled for commercial uses. 
Landfill capacity would not be affected. 

The project would not result in the increased use of natural gas. Therefore, this issue is not 
discussed further in this EIR. 
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IMPACT ANALYSIS AND MITIGATION MEASURES 

Impact 4.13-1: Exceedance of the District’s electrical system loading design standard.  
Project implementation would exceed the District’s electrical system loading design standard; 
however, this is a District standard, and the exceedance would be small, manageable, and would not 
require an increase in the maximum capacity of the existing electrical distribution system. Because 
no upgrades to the electrical distribution system are proposed, no associated environmental effects 
would occur. This impact would be less than significant. 

The District’s design standard for electrical system loading is 34 MVA, which is 80 percent of the 
maximum loading for the worst case scenario. The Master Plan 12 KV Electrical Distribution System 
report (Regional San 2013b) was prepared to review the capacity of the existing electrical substation 
at the SRWTP, and provides an evaluation of the effects of project implementation. The following is a 
summary of the report’s conclusions. 

Existing process loads would be adaptively managed to accommodate project energy demands, as 
needed, as described below. Facilities that would be permanently taken off line include the cryogenic 
oxygen generation units, oxygen compressors at the CO Tanks, mixers, and some smaller miscellaneous 
loads. The estimated total for decommissioned loads would be about 6 MW (7 MVA). These loads would 
likely remain in place for about six months at the same time as the BNR and Primary Effluent Pump 
Station facilities are in their commissioning phase. Additional processes to be decommissioned are the 
gaseous chlorine and sulfur dioxide facilities, and the renovation of Channel Aeration System Air system. 
However, the horsepower recovered for the chlorine/sulfur dioxide facilities would be balanced by the 
new liquid chlorine and sodium bisulfite process loads. Renovation of the Channel Aeration System Air 
system is estimated to result in a reduction of about 400 horsepower to the overall plant demand load. 
Notwithstanding these reductions in energy demand at the SRWTP, the project would result in a peak 
demand of approximately 35 MVA (Gott, pers. comm., 2013).  

During peak demand loads with the service configured on a single transformer, the existing 
transformer(s) would operate at 87.5 percent rated capacity; this would be slightly above the District’s 
design standard of 34 MVA (80 percent of the maximum loading for the worst case scenario). Although 
the design standard could be slightly exceeded, this exceedance would be manageable and would not 
require an increase in the maximum capacity of the existing electrical distribution system. Thus, 
because upgrades to the electrical distribution system would not occur to accommodate new loads, 
there would be no environmental effects associated with the need for additional electrical facilities.  

Off-Haul or Stockpile Scenario 
Project construction would result in approximately 1,700,000 cubic yards of excess soil material, which 
would either be (1) hauled offsite or (2) stored in onsite stockpiles and later either used at the plant or 
removed. Because no additional electrical energy would be required, there would be no impact. 

Area 9 
All proposed Area 9 improvements would be designed, engineered, and constructed in conformance 
with standard engineering practices and recommendations. Up to six new sodium bisulfite tanks 
would only require a minimal amount of new electrical energy to operate. New pumps may be 
installed; however, these would be small metering and transfer pumps with negligible energy 
impacts. Because this would not require a substantial amount of additional electricity, this project 
component would not substantially affect energy demand. 

Optional Effluent Conduit 
The optional effluent conduit would reduce the use of the existing final effluent pumps, thereby 
decreasing energy demand. Thus, energy demand impacts associated with a new effluent conduit 
would be beneficial.  
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Conclusion 
Project implementation would exceed the District’s electrical system loading design standard; 
however, this exceedance would be small, manageable, and would not require an increase in the 
maximum capacity of the existing electrical distribution system. Because no upgrades to the 
electrical distribution system are proposed, no associated (from construction of new facilities) 
environmental effects would occur. Therefore, this impact would be less than significant 

Mitigation Measures 
No mitigation is required. 

Impact 4.13-2: Inefficient, wasteful, or unnecessary consumption of energy resources.  
While project implementation would result in increased energy consumption, the District already 
implements and would continue to implement various programs that reduce energy use, including 
water, methane, and biosolids recycling programs, such that the District would not result in the 
inefficient, wasteful, or unnecessary consumption of energy resources. Thus, this impact would be 
less than significant. 

The SRWTP requires substantial levels of energy, which would increase with project implementation. 
Under existing conditions, the District maintains several programs that reduce overall energy 
consumption; these would continue to be maintained with project implementation. These programs 
include water, methane, and biosolids recycling programs. In addition, biogas produced in the 
anaerobic digesters is provided to SMUD as a renewable energy resource for use at its cogeneration 
plant and at its Cosumnes power plant. Thus, increased energy use is a consequence of the project, 
but is not considered to be inefficient, wasteful, or unnecessary.  

Off-Haul or Stockpile Scenario 
Project construction would result in approximately 1,700,000 cubic yards of excess soil material, 
which would either be (1) hauled offsite or (2) stored in onsite stockpiles and later either used at the 
plant or removed. Because no additional energy would be required, there would be no impact.  

Area 9 
Because Area 9 improvements would not require a substantial amount of additional electricity, this 
project component would not substantially increase energy use.  

Optional Effluent Conduit 
As discussed previously, the District may complete construction of an optional effluent conduit to 
increase chlorine disinfection contact time and reduce the size of the contact basins. Because this 
would reduce energy demands, this project component would have a beneficial impact on energy use.  

Conclusion 
Although project implementation would result in increased energy consumption, the District already 
implements and would continue to implement various programs that reduce energy use, including water, 
methane, and biosolids recycling programs. Therefore, this impact would be less than significant. 

Mitigation Measures 
No mitigation is required. 
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 Cumulative Impacts 5

Section 15130(a) of the CEQA Guidelines requires a discussion of the cumulative impacts of a 
project when the project’s incremental effect is cumulatively considerable. Cumulatively 
considerable, as defined in CEQA Guidelines Section 15065(a)(3), means that the “incremental 
effects of an individual project are significant when viewed in connection with the effects of past 
projects, the effects of other current projects, and the effects of probable future projects.” 

CEQA Guidelines Section 15355 defines a cumulative impact as two or more individual effects 
which, when considered together, are considerable or which compound or increase other 
environmental impacts. Cumulative impacts can result from individually minor but collectively 
significant projects taking place over a period of time.  

 CUMULATIVE IMPACT APPROACH 5.1
State CEQA Guidelines Section 15130(b)(1) identifies two basic methods for establishing the 
cumulative environment in which the project is to be considered: a) the use of a list of past, present, 
and probable future projects; and b) the use of projections contained in relevant planning 
documents.  

This project uses a combination of the “list” approach and the “projections” approach to identify the 
cumulative setting. The projections contained in the General Plans for Sacramento County, City of 
Sacramento, and the City of Elk Grove were used to determine the cumulative setting for the project.  

The following categories of projects were considered in formulating the list of past, present, and 
probable future projects: 

1. projects partially occupied or under construction; 

2. projects which have received final discretionary approvals; 

3. projects whose applications have been accepted as complete and are currently undergoing 
environmental review; and 

4. proposed projects that have been discussed publicly by an applicant or that otherwise become 
known to the lead department, provided sufficient information is available about the project to 
allow at least a general analysis of environmental impacts. 

The analysis also considers planning efforts that address regional environmental issues, such as 
water quality improvement programs, and potential effects associated with climate change. These 
plans, programs, and effects are discussed in relevant resource discussions below. 

 CUMULATIVE SETTING 5.2

5.2.1 Geographic Scope 
The geographic area that could be affected by the project varies depending on the type of 
environmental resource being considered. Table 5-1 presents the general geographic areas 
associated with the different resources addressed in this cumulative impact analysis.  
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Table 5-1 Geographic Scope of Cumulative Impacts 
Resources Issue Geographic Area 

Aesthetics local (limited to common viewshed) 
Agricultural Resources  regional and local  
Air Quality regional (pollutant emissions that affect the air basin) and 

immediate project vicinity (pollutant emissions that are highly 
localized) 

Climate Change global/statewide  
Cultural Resources local (limited to project site) 
Geology and Soils local (limited to project site) 
Hydrology and Water Quality  local and regional, including the Delta region 
Aquatic Biological Resources regional and local 
Terrestrial Biological Resources regional and local 
Public Health and Safety  local (immediate project vicinity) 
Noise local (immediate project vicinity) 
Traffic and Transportation regional and local 
Utilities and Energy Use regional (water, wastewater, electricity, natural gas, solid waste)  
Source: Data compiled by Ascent Environmental in 2013 

5.2.2 Project List 
Table 5-2 provides the list of projects and plans that have been considered in determining the 
proposed project’s cumulative impacts. There are no recently approved or proposed projects within 
the unincorporated County areas that would contribute to cumulative impacts related to the project.  

Table 5-2 List of Related Major Projects 
Lead Agency Project Name Project Description 

Proposed Projects – Environmental Review 

California Department of Water 
Resources, U.S. Bureau of 
Reclamation, National Oceanic 
and Atmospheric Administration 
Fisheries, and U.S. Fish and 
Wildlife Service 

Bay Delta Conservation 
Plan 

Located in the Delta, downstream of the Sacramento Regional 
Wastewater Treatment Plant (SRWTP). Habitat Conservation 
Plan, Natural Community Conservation Plan aimed at providing 
more reliable delivery of water exports through the State Water 
Project and the Central Valley Project from the Delta while 
addressing Delta ecological health. 50 year plan; Draft EIR/EIS 
released in December 2013. 

City of Elk Grove Southeast Policy Area 
(SEPA) Strategic Plan 

4.8 miles SE of the SRWTP. Strategic Plan on 1,200 acres 
located west of State Route 99 (SR 99) in the southeast 
portion of the City of Elk Grove. Proposed Plan’s dwelling unit 
potential is 4,850 including a mix of estate, low density, 
medium density, high density, and mixed use. The plan 
provides for 15 acres of commercial uses; 290 acres office; 
110 acres light industrial/flex space; 30 acres schools, 20 
acres parks; 95 acres drainage channel/open space. The 
strategic plan includes: 
 Community Plan policy document 
 Community design guidelines, 
 Roadway sizing and intersection studies 
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Table 5-2 List of Related Major Projects 
Lead Agency Project Name Project Description 

 Preliminary drainage plan  
 Preliminary water and sewer plans 

NOP review closed May 9, 2013 
City of Elk Grove Moore Sheldon Center Located north side of Sheldon Road, east of East Stockton 

Boulevard. Construction of approximately 27,430 square feet 
of commercial buildings on 4.46 acres. 
NOP review closed May 20. 2013 

Approved Projects – Pending or Under Construction 

City of Sacramento Delta Shores Approximately 800 acres located in the South Area Community 
Plan. Immediately north of the SCRSD property within the City 
limits. Approved in 2009. Planned for 5.200 residential units, 
250,000 sf commercial and hotels, 1.3 M sf of retail. The 
project is dependent upon the construction of the Cosumnes 
River Boulevard Project, north of the SRWTP site, which 
commenced in the spring of 2013 with construction on 
Interstate 5 (I-5)/Cosumnes River Blvd Interchange. 

City of Sacramento Cosumnes River 
Boulevard Extension and 
I-5 Interchange Project 

The extension will result in an east-west arterial which will 
reduce traffic delays and improve safety. The connection will 
include a new interchange where the boulevard will cross I-5, 
linking I-5 with SR 99 to the east and providing a new regional 
connection between Franklin and Freeport boulevards. The 
road will extend just north of the SRWTP site. Construction 
commenced in spring 2013 with the I-5/Cosumnes River Blvd 
Interchange. Construction is anticipated to last three 
construction seasons with planned completion in the summer 
of 2015. 

City of Elk Grove Laguna Ridge Specific 
Plan 

North of the SEPA. The Land Use Plan proposes 5,887 single 
family homes and 1,800 multi-family or medium density units 
for a total of 7,767 dwelling units, and approximately 265 
acres of commercial, office and civic uses, which will allow for 
approximately 330 thousand square feet of space at typical 
densities. It also includes approximately 165 acres for parks, 
70 acres of paseos & open space, and 100 acres for schools. 
The ultimate number of acres and units may vary slightly 
depending on more accurate survey information and the final 
alignment of roadways; however the total of 7,767 units 
establishes an approximate carrying capacity for the Plan Area. 
Approved June 16, 2004 

City of Elk Grove Lent Ranch Market Place 
Special Planning Area  

Located at the intersection of SR 99 and Kammerer Road.  
Regional mall, community commercial, office and 
entertainment, visitor commercial, and multi-family residential 
on a 295-acre site. Partially constructed, but construction has 
been halted. 
Approved June 27, 2001. Project construction has stalled. 

Source: Anderson, pers. comm., 2013; City of Sacramento 2014a, 2014b 
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 CUMULATIVE IMPACT ANALYSIS 5.3
For purposes of this EIR, the project would result in a significant cumulative effect if: 

 the cumulative effects of related projects (past, current, and probable future projects) are not 
significant and the incremental impact of implementing the EchoWater Project is substantial 
enough, when added to the cumulative effects of related projects, to result in a new cumulatively 
significant impact; or 

 the cumulative effects of related projects (past, current, and probable future projects) are 
already significant and implementation of the EchoWater Project makes a considerable 
contribution to the effect. The standards used herein to determine a considerable contribution 
are that either the impact must be substantial or must exceed an established threshold of 
significance. 

5.3.1 Aesthetics 
Development of past and current projects, and future proposed projects continue to alter the visual 
environment in Sacramento County, and the nearby cities of Sacramento and Elk Grove. In general, 
the visual resource impacts of the related projects are site-specific and would not combine with 
other projects that are not in the same viewshed to create a cumulative impact. Any related projects 
in close proximity to the project site would potentially result in cumulative impacts to visual 
resources in combination with the impacts of the project site development. The project would be 
located on the site within and immediately adjacent to the existing Sacramento Regional Wastewater 
Treatment Plant (SRWTP), which is surrounded by the Bufferlands. No other proposed or planned 
projects would be located within the same viewshed, and therefore, there would be no cumulative 
impacts to visual resources or aesthetics associated with construction of the EchoWater Project. 
Therefore, cumulative impacts associated with light and glare, and skyglow effects from the project 
would be less than significant. 

5.3.2 Agricultural Resources 
As described in Section 4.2,”Agricultural Resources,” the project would convert 74 acres of land 
previously considered farmland of local importance to project uses. This land neither meets the 
CEQA Guidelines nor Sacramento County definition of important farmland, and therefore its 
conversion would not be a significant impact. It has not been used for agricultural purposes since 
2007.  

Sacramento County, including the City of Elk Grove, has already experienced the conversion of a 
substantial area of agricultural land—much of it Prime Farmland, Farmland of Statewide Importance, 
and other categories of farmland—to residential and commercial development (see Table 4.2-1). As 
noted in Section 4.2,”Agricultural Resources,” farmland in Sacramento County totaled approximately 
211,744 acres in 2010, the last year for which California farmland mapping data are available. 
While the project would result in a conversion of 74 acres of former farmland, this is not a 
considerable contribution to a cumulatively significant impact. The area has not been farmed for 
several years, and the District has no intention to farm it in the future. The Sacramento County 
General Plan (Sacramento County 2011) designates the project site for Public/Utilities land uses, 
indicating that the County has planned for conversion of this agricultural land to urban uses, and 
that the General Plan does not envision nor designate this area for permanent agricultural use. 

While not a factor in this determination, it warrants noting that the District, in mitigating impacts to 
Swainson’s hawk, will establish a conservation easement on over 150 acres of farmland, thus 
ensuring its long-term commitment to agriculture. The project’s contribution to loss of farmland 
would not be cumulatively considerable; the cumulative impact would be less than significant. 
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5.3.3 Air Quality 

Construction and operation of the project would result in emissions of criteria air pollutants (e.g., 
particulate matter [PM10 and PM2.5]) and precursors (e.g., oxides of nitrogen [NOX] and reactive 
organic gases [ROG]) in Sacramento County within the jurisdiction of the Sacramento Metropolitan 
Air Quality Control District (SMAQMD). Sacramento County is currently in nonattainment for Ozone, 
PM10, and PM2.5 with respect to the California Ambient Air Quality Standards (CAAQS), and with 
respect to the National Ambient Air Quality Standards (NAAQS), in nonattainment for Ozone and 
PM2.5 but in attainment for PM10. 

Ozone impacts are the result of the cumulative emissions from numerous sources in the region and 
transport from outside the region. Ozone is formed in chemical reactions involving NOX, ROG, and 
sunlight. All but the largest individual sources emit NOX and ROG in amounts too small to have a 
measurable effect on ambient ozone concentrations by themselves. However, when all sources 
throughout the region are combined, they result in severe ozone problems. Therefore, NOX, ROG, and 
PM10 emissions from cumulative development are significant in the air basin; the discussion below 
addresses whether the project’s contribution is considerable and therefore significant.  

Air districts in California develop air quality attainment plans designed to reduce emissions of ozone 
precursors enough to attain the federal ozone standard by the earliest practicable date. Air quality 
attainment plans include a multitude of air pollution control strategies. When developing air quality 
attainment plans, air districts account for the emissions from all present and future development in 
the region by relying on city and county general plans. Because the project would be consistent with 
the land use designation in the Sacramento County General Plan, emissions associated with 
development of the project are accounted for in SMAQMD’s air quality attainment plan.  

However, project-related construction and emissions would exceed the applicable mass emission 
thresholds established by SMAQMD. The District would be required to pay a mitigation fee for every 
day that NOX emissions exceed the 85 lbs/day SMAQMD threshold. The mitigation fee program is 
designed to reduce emissions throughout the SMAQMD jurisdiction through various measures such 
as installing newer engines on construction equipment or installing U.S. Environmental Protection 
Agency (U.S. EPA) certified woodstoves in the place of non-certified woodstoves in residential units. 
Operational-related emissions would be minimal and would not interfere with attainment of CAAQS or 
NAAQS. Therefore, because construction-related emissions would be offset through the SMAQMD 
mitigation fee program and operational-related emissions would not be substantial, the contribution 
of short-term construction and long-term operational emissions of NOX and ROG by the project, 
combined with other cumulative sources of ozone precursors in the region, would be not be 
cumulatively considerable; the cumulative impact would be less than significant. 

PM10 has a similar cumulative regional emphasis when particulates are entrained into the 
atmosphere and build to unhealthful levels over time. PM10, however, also has the potential to cause 
significant local problems during periods of dry conditions accompanied by high winds, and during 
periods of heavy earth disturbing activities. PM10 may have cumulative local impacts if, for example, 
several unrelated grading or earth moving projects are underway simultaneously at nearby sites. For 
the cumulative analysis, this EIR examines the potential PM10 exposure to sensitive receptors near 
the project site from construction-related earth disturbing activities from the project and any nearby 
projects that may occur at the same time.  

As described in Section 4.3, a contribution of 2.5 micrograms per cubic meter (µg/m3) of PM10 
concentration (e.g., five percent of the CAAQS) would be defined as a significant impact, using 
SMAQMD parameters. For the off-haul scenario, PM10 concentrations (with mitigation) would be 2.4 
micrograms per cubic meter (µg/m3), which would not result in a significant impact. Under the 
stockpile scenario, PM10 concentrations (with mitigation) would be 2.2 µg/m3, which also would not 
exceed 2.5 µg/m3, and thus this scenario would also not result in a significant air quality impact.  
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However, based on a review of the cumulative projects and their timing with respect to this project, it 
is anticipated that other earth movement activities associated with nearby projects could potentially 
occur at the same time as grading and earth movement for the project. Assuming that all related 
projects would also implement construction emission control measures consistent with SMAQMD 
guidelines, construction emissions of the related projects may be less than significant. However, this 
impact cannot be more precisely determined because the related projects would develop on their 
own schedules, which are not known at this time. It would, thus, be speculative to try to add together 
the various projects with their differing and changing schedules. Therefore, given the level of 
development that would occur with the related projects, taken in total and combined with the 
nonattainment status of Sacramento County for PM10, these cumulative projects would result in a 
cumulatively significant construction-related air quality impact. The project’s contribution, while not 
individually significant, would be cumulatively considerable. The project applicant will implement all 
measures necessary to reduce its impact to less than significant, but does not have control over 
cumulative projects, and therefore it is not known if this impact can be further mitigated. Therefore, 
cumulative impacts related to PM10 would be significant and unavoidable. 

As described in Section 4.3, “Air Quality,” project implementation would result in less-than-significant 
local mobile source carbon monoxide (CO)-related air quality impacts. CO emission factors in future 
years are expected to be lower than current levels due to more stringent vehicle emissions standards 
and improvements in vehicle emissions technology. Ambient local CO concentrations under future, 
cumulative conditions would continue to decline. Therefore, 1- and 8-hour CO concentrations for the 
future cumulative conditions would not be anticipated to exceed the significance thresholds of 20 
parts per million (ppm) and nine ppm, respectively. Consequently, the project would not result in a 
cumulatively considerable incremental contribution such that a significant cumulative impact related 
to CO concentrations would occur; the cumulative impact would be less than significant. 

As discussed under Impact 4.3-3, the project would not generate significant health risks associated 
with toxic air contaminants, because it would not expose any single receptor to a level of cancer risk 
that exceeds an incremental increase of 10 in one million, or to a noncarcinogenic hazard Index of 1. 
Therefore, the increases in health risk attributable to the project would not be cumulatively 
considerable; the cumulative impact would be less than significant. 

The project would generate odors, as discussed under Impact 4.3-5, but would use a variety of 
means to control them. Because of the localized character of odor-related impacts, as well as the 
site-specific odor control technology that would be in place and enhanced by the project, the project 
would not have a cumulatively considerable contribution to odor complaints such that a significant 
cumulative odor-related impact would occur; the cumulative impact would be less than significant.  

5.3.4 Climate Change 
Section 4.4, “Climate Change,” addresses Climate Change, which by its very nature is a cumulative 
impact. As described, the project would exceed the threshold of significance for greenhouse gas 
used in this EIR. Mitigation Measure 4.4-1 would reduce this impact to below the threshold of 
10,000 metric tons carbon dioxide equivalent per year. Thus, the project’s contribution of GHGs is 
considered less than significant and its contribution to cumulative GHGs would not be considerable. 

5.3.5 Cultural Resources 
The geographic scope of potential cumulative impacts related to cultural resources would be the 
project site and the immediate geographic area, including Sacramento County. Although the project 
would have potentially significant impacts to archaeological resources and human remains, there are 
no other past, present, or reasonably foreseeable future development projects in Sacramento County 
(including damage to known archaeological sites) that could combine with the project’s impacts to 
form a significant, cumulative impact to archaeological resources or human remains within the Area 



Ascent Environmental  Cumulative Impacts 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 5-7 

of Potential Effects (APE). Therefore, the project would not result in significant cumulative impacts to 
cultural resources and cumulative cultural resources impacts are considered less than significant. 

5.3.6 Geology and Soils 
The project site would be exposed to less-than-significant impacts resulting from seismically induced 
or soil-related structural failure of project facilities. The potential of the project to increase soil 
erosion is low. Effects of the project related to geology and soils would be localized at the project 
site, and there are no other planned projects identified in Section 5.2, “Cumulative Projects,” with 
which the effects of the project would combine to result in cumulative hazards at the project site 
related to geologic and soil conditions. Therefore, the project would not have a cumulatively 
considerable contribution to any cumulative impact related to geology and soils; the cumulative 
impact would be less than significant. 

5.3.7 Hydrology and Water Quality 

HYDROLOGY 
This section addresses the potential future cumulative hydrologic impacts for the project associated 
with increased stormwater drainage from the SRWTP site and increased effluent discharge, due to 
population growth within the District’s service area, to the Sacramento River to the permitted 
capacity. The assessment is based on a set of assumptions about future cumulative hydrologic 
conditions in the project area, as influenced by the past, present, and reasonably foreseeable future 
projects including the effects of the project. Key factors that would affect future hydrologic conditions 
in the project area include, but are not necessarily limited to, the following: 

 urban development and growth in the District’s service area;  

 implementation of the National Pollutant Discharge Elimination System (NPDES) municipal 
stormwater permit regulations;  

 changes in flood protection facilities and floodplain management actions; and 

 climate change. 

Future urban development and population growth within the Sacramento region would result in 
conversion of undeveloped areas to urbanized land uses. Land conversion to urbanized uses results 
in a net increase in impervious surfaces and reduces natural groundwater recharge of rainfall and 
stormwater runoff, which subsequently may increase the peak rates and volume of stormwater 
runoff to the south Sacramento County streams of interest (i.e., Morrison Creek, Florin Creek, 
Unionhouse Creek, Elder Creek, and Laguna Creek). As described for Impact 4.7-2, stormwater 
drainage at the SRWTP site is conveyed in the general drainage system and stormwater drainage 
systems to the headworks for treatment and discharge to the Sacramento River. Thus, construction 
of additional SRWTP facilities under the project, and the related conversion of additional land within 
the SRWTP site to impervious surfaces, may contribute additional stormwater drainage to the 
Sacramento River. Consequently, the magnitude and duration of peak streamflow in the Sacramento 
River during storm events may increase under the future cumulative conditions.  

Emergency storage basins (ESBs) would be constructed under the project to store peak rates of 
wastewater inflow, thereby allowing operators to regulate treated flows and comply with effluent 
discharge requirements in the NPDES permit. With the ESBs, the peak daily wet weather effluent 
flow discharged to the Sacramento River would be about 511 cubic feet per second (cfs), which is 
slightly lower than the existing conditions peak discharge rate of 522 cfs. However, as the average 
dry weather flow (ADWF) wastewater inflow approaches 181 million gallons per day (mgd) ADWF, the 
duration and volume of wet weather flows would increase, reflected in a predicted increase in the 
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weekly average discharge rate of about 127 cfs (i.e., increases range from 384 cfs to 511 cfs) 
(Abraham, pers. comm., 2013). The municipal water supplies for urban growth within the District’s 
service area are primarily provided by Water Forum water supply purveyors, of which about 40 
percent of the municipal water supplies originate as diverted surface water flow from the American 
River and Sacramento River, and 60 percent from groundwater. Therefore, only the declining 
groundwater portion of the municipal water supply converted to wastewater, and any additional 
infiltration and inflow, would contribute to the amount of increased Sacramento River flow. 
Moreover, the proportion of groundwater used for new development, particularly in the south 
Sacramento County area that would experience the most growth, would be less than for existing 
developed areas because proportionally more surface water will be used in the future in this area. 
Thus, the actual SRWTP-related contribution to additional flows in the Sacramento River, while 
uncertain, would be substantially less than the predicted increase in the weekly average discharge 
rate.  

Future cumulative changes in urban runoff may be attenuated partially by new municipal stormwater 
regulations that seek to limit the magnitude of hydromodification that occurs with urban 
development. The City of Sacramento, Sacramento County, and local surrounding cities are jointly 
regulated under a NPDES municipal stormwater permit (Order No.R5-2002-0206/NPDES No. 
CAS082597, Waste Discharge Requirements for County of Sacramento and Cities of Citrus Heights, 
Elk Grove, Folsom, Galt and Sacramento Storm Water Discharges from Municipal Separate Storm 
Sewer Systems Sacramento County). The co-permittees, collectively known as the Sacramento 
Stormwater Quality Partnership (SSQP), have prepared the Stormwater Quality Improvement Plan 
(SQIP) which contains each agency’s program of best management practice (BMP) implementation, 
public education, illicit discharge detection and elimination, construction site runoff controls, and 
post-construction runoff controls. A major new element of the SQIP is the Hydromodification 
Management Plan (HMP) prepared in July 2011 (Sacramento Stormwater Quality Partnership 2011). 
The HMP has yet to be approved by the Central Valley Regional Water Quality Control Board 
(CVRWQCB), but will become effective 12 months after its approval. The HMP describes the goals, 
objectives, and procedures for implementation of stormwater design standards to manage runoff 
from new development to maintain (or reproduce) the pre-development hydrology. Consequently, 
HMP actions will help to minimize or avoid changes to the peak rates and volume of stormwater 
runoff with development, and related contribution to downstream receiving water streamflow rates. 
Low Impact Development design methods are central to the HMP and consist of retention and 
infiltration through the use of swales, rain gardens, and permeable pavement, and are 
complementary to water quality improvement goals by reducing contaminant runoff. HMP actions are 
primarily applicable to drainage areas with natural or relatively unmodified receiving streams that are 
most sensitive to increased flows, erosion, and other related flow hazards. HMP actions will be 
implemented to a lesser degree in existing high-density urban areas served by highly modified 
streams or constructed drainage channels because such channels are less sensitive to additional 
stormwater drainage.  

As noted in Section 4.7.2, the Folsom Dam Safety and Flood Damage Reduction Project currently 
under construction through about 2017 will improve the level of flood protection for the region, and 
the Sacramento metropolitan area in particular. This project includes the construction of a new 
auxiliary spillway, additional grout placement for Folsom Dam and reinforcement of several dikes to 
improve seismic safety of these structures, and revised reservoir release operations that will allow 
more rapid release of water in advance of large storm events. Finally, the U.S. Army Corps of 
Engineers (USACE) has been implementing the Sacramento River Bank Protection Project since the 
flood of 1997 which involves locating and repairing critical erosion sites for the Sacramento River 
levee system (USACE 2013). Through the annual erosion surveys and repair efforts to date, it is 
known that Sacramento River Bank Protection Project will be a long-term program because the 
number of existing erosion problems is large, and the rate of new or expanding erosion problem area 
identification has outpaced the funding and opportunities to implement the needed maintenance 
and repair work.  
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The effects of climate change on watershed hydrologic conditions in the future is an emerging issue 
of concern, and there is considerable uncertainty regarding any potential vulnerabilities of existing 
drainage and flood management facilities, operations, and planned activities to potential future 
adverse hydrologic effects. U.S. EPA and the California Department of Water Resources (DWR) 
prepared an assessment of the current state of climate change science and guidance for 
considering the effects of climate change in planning regional water resources management actions 
(U.S. EPA and DWR 2011). U.S. EPA and DWR review indicates that there is general agreement in the 
predictions of available climate models that average temperatures in California will increase in the 
range of 5 to 10°F by the end of the 21st century. Consequently, winter-time precipitation in the 
Sierra Nevada mountain range is anticipated to fall more as rain rather than snow, and there will be 
a reduction in the annual average snowpack of 20 to 40 percent by the year 2050. Also, conditions 
which drive extreme precipitation events will become more common in the future, increasing the 
likelihood of extreme precipitation events. With projected increased winter-time temperatures, less 
snowpack area and corresponding greater land area subject to immediate runoff, and potential for 
more extreme rainfall events, the risks of increased peak rates of runoff and flooding also are 
anticipated to increase. Warmer worldwide climatic conditions also are anticipated to result in an 
average sea level rise of between 31 and 69 inches by the end of the 21st century resulting in 
corresponding higher flood surface water elevations in the Delta and subsequent backwater 
conditions in the Sacramento River and Delta tributaries near the SRWTP site.  

In light of the future cumulative actions identified above, and in particular the counteracting effects 
of potential greater peak streamflow and flooding events (due to additional urban stormwater 
drainage and climate change) and ongoing/planned flood risk reduction improvements, it is 
uncertain whether future cumulative hydrologic conditions in the project area would improve, be 
more adverse, or remain similar to existing conditions. It remains to be determined how effective the 
future implementation of HMP requirements to minimize hydromodification from urban stormwater 
drainage will be. There is no clear indication that the existing risk of regional flooding from the 
Sacramento River would be substantially reduced in the future as a result of regional flood 
improvements given the anticipated climate change and sea level rise. Therefore, given the 
uncertainty in the potential future stormwater drainage, flooding, and flood-related hazard conditions 
associated with the Sacramento River, the future cumulative hydrologic conditions are considered to 
be potentially significant.  

As identified in Impact 4.7-2, the additional stormwater drainage that would result from the net 
increase in impervious surfaces as the SRWTP site under the project would be anticipated to be 
nearly immeasurable relative to peak Sacramento River flows. The peak daily SRWTP effluent 
discharge rate of about 511 cfs would not change under the project, and the increased peak weekly 
average discharge rate is a nearly immeasurable fraction of the Sacramento River levee capacity of 
about 110,000 cfs (i.e., about 0.1 percent). Given the much smaller stormwater drainage and 
SRWTP effluent discharge flows relative to the total flows conveyed to the Sacramento River 
downstream of the SRWTP site, the future hydrologic contribution of the project site to the 
Sacramento River cumulative hydrologic conditions would not be considerable; the cumulative 
impact would be less than significant. 

WATER QUALITY 
Cumulative water quality conditions of concern in the Sacramento River and Delta areas downstream 
of the SRWTP would be influenced by numerous past, present, and future sources of contaminant 
loads, including potential contaminants that would be associated with the SRWTP process 
improvements for the project and increased SRWTP effluent discharge rate to 181 mgd ADWF, as 
has been allowed under the NPDES permit since 1990. Numerous future projects, actions, and 
programs will be implemented within the planning horizon of the project that may affect Sacramento 
River and Delta water quality. The major categories of contaminant loading sources that would 
contribute to the projected future cumulative conditions and projects, actions, and regulatory 
programs associated with these sources, include, but are not necessarily limited to, the following: 
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 existing Clean Water Act (CWA) Section 303(d)-designated water quality impaired water bodies, 
and any future improvements associated with implementation of Total Maximum Daily Load 
(TMDL) programs; 

 urban development and growth in the District’s service area and the associated increased 
wastewater and urban stormwater runoff; 

 additional point source wastewater and urban runoff discharges associated with urban 
development in areas outside of the District’s service area; 

 regulatory pollution control programs intended for agricultural nonpoint source runoff (e.g., 
CVRWQCB irrigated agriculture waiver program) and stormwater (NPDES Construction General 
Permit and the regional NPDES municipal stormwater permit); and 

 system-wide hydrologic and water quality changes as affected by municipal water supply 
diversions, Central Valley Project (CVP)/State Water Project (SWP) operations under proposed 
Bay-Delta Conservation Plan (BDCP) actions, and future climate change. 

The combined water quality effects of past, present, and foreseeable future actions listed above and 
considered in the cumulative condition will vary, ranging from the potential to cause or contribute to 
additional degradation of water quality by some constituents to potential improvements in 
constituent-specific water quality in certain areas. The following discussion provides a general 
characterization of the known and potential effects of actions considered in this assessment to 
change and contribute to the future cumulative water quality conditions. 

Existing CWA Section 303(d) listed water quality impairments for one or more locations in the 
Sacramento River, Delta, and Suisun Marsh downstream of the SRWTP include salinity (i.e., electrical 
conductivity (EC), total dissolved solids (TDS), and chloride), organic enrichment/low dissolved 
oxygen, pathogens, nutrients, mercury, selenium, Group A pesticides, chlorpyrifos and diazinon, 
polychlorinated biphenyl compounds, dioxin and furan compounds, unknown toxicity, and invasive 
species. TMDL programs have been developed, are underway, or have yet to be developed for these 
constituents for the purpose of establishing the maximum allowable contaminant loading in the 
water body, and accompanying allocation of loading among the known point and nonpoint sources of 
each contaminant. TMDL programs are intended to result in net reductions in contaminant 
concentrations that exceed the assimilative capacity of the affected waterway, thus improving water 
quality conditions to ensure that there is compliance with applicable water quality objectives and 
impairments to beneficial uses are eliminated. It is anticipated that TMDL program implementation 
ultimately will result in improved water quality conditions in the future for these constituents in the 
listed water bodies. However, the timing and effectiveness of the TMDL programs to correct the 
existing CWA Section 303(d) impairments in the Sacramento River and Delta are uncertain. 
Therefore, it is conservatively assumed that the existing impairments would remain within the 
timeframe that the project improvements are constructed and additional effluent discharge above 
the current rate of 141 mgd ADWF to the permitted capacity of 181 mgd ADWF occurs. Thus, the 
CWA Section 303(d)-listed constituents are expected to represent significant future cumulative water 
quality conditions. 

Future population growth and urban development in the District’s service area, and other urban 
areas of the Sacramento River drainage basin, will result in additional municipal wastewater effluent 
discharges. The plant has been permitted to discharge flows of 181 mgd ADWF since 1990, and this 
represents the next 40+ years of growth, based on current projections. Urban stormwater runoff may 
increase along with loadings of typical urban contaminants (e.g., suspended sediment and turbidity, 
oil and grease, polycyclic aromatic hydrocarbons, organic matter, pathogens, nutrients, trash, 
pesticides and herbicides). Conversely, reduction in agricultural lands through conversion to urban 
land uses would likely result in reduced loading of some agriculture-related drainage discharges and 
contaminants (e.g., suspended sediment, organic matter, nutrients, pesticides and herbicides). 
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Urban runoff can cause adverse water quality effects, particularly during initial storm events each 
year in the fall when the return of seasonal rainfall can cause so-called “first flush” events that 
mobilize contaminants that have accumulated during the preceding dry summer months, resulting in 
relatively large contaminant loading events. As noted above, regional urban stormwater drainage and 
runoff is regulated for compliance with the NPDES municipal stormwater permit issued to the 
Sacramento Stormwater Quality Partnership. Based on the regulatory controls under the NPDES 
municipal stormwater permit, requirements for urban BMP implementation, and future HMP 
requirements anticipated to limit the amount of hydromodification by new development, the future 
cumulative water quality conditions as affected by most urban stormwater events potentially may be 
improved, and likely would be no more adverse than under the existing conditions. However, the 
potential for the long-term recurrence of first-flush events to continue or increase the discharge of 
urban contaminants at elevated concentrations exceeding water quality objectives is considered a 
potentially significant cumulative water quality condition. However, the conveyance of the general 
drainage and stormwater drainage system flows at the SRWTP site to the headworks for treatment 
and discharge to the Sacramento River, which occurs under existing conditions and would continue 
for the project, would result in contaminant removal and reduction in first flush events. Therefore, 
the project would not have a considerable contribution to this cumulatively significant condition; the 
cumulative impact would be less than significant. 

Urban construction-related activities also have potential to contribute to cumulative water quality 
conditions through erosion and suspended sediment discharges, and construction related 
contaminant discharges (e.g., concrete, oil and grease). However, the temporary and dispersed 
nature of construction activity, in combination with the Water Pollution Control Plan (WPCP) and (if 
needed) Construction General Permit and related requirements for use of BMPs to control 
contaminant discharges, would be anticipated to result in relatively minor effects and no long-term 
water quality changes in any one location. Moreover, the District’s construction activities for the 
project also would be implemented in compliance with the WPCP and (if needed) Construction 
General Permit. Therefore, the fully mitigated construction effects to water quality would not 
contribute considerably to any future adverse water quality conditions in the project area. Therefore, 
potential temporary construction-related water quality effects are not considered further in this 
assessment of potential cumulative water quality impacts.  

The water quality chapter in the administrative draft EIR/EIS for the BDCP was reviewed for 
information on potential future cumulative water quality impacts projected to occur in the Delta (ICF 
International 2013). The EIR/EIS water quality assessment relies, in part, on output from the water 
supply operations model (CALSIM) and hydrodynamic Delta Simulation Model (DSM2) to evaluate the 
future cumulative water quality conditions. The modeling considered future conditions at a 2030 
level of development and water demands, future hydrology and water infrastructure, and estimated 
climate change at 2060. The cumulative water quality analysis found that future cumulative water 
quality conditions are anticipated to be significant for bromide, chloride, EC, mercury, selenium, 
organic carbon, and pesticides and herbicides. Of particular relevance to the constituents potentially 
influenced by the SRWTP effluent discharge, the future cumulative conditions for EC and chloride 
with implementation of BDCP alternatives would continue to be impaired, and marked increases in 
the levels of EC and chloride would be anticipated to occur in western and interior Delta locations 
and Suisun Marsh. Modeling of the “No Project” condition (i.e., without BDCP implementation) 
indicates substantial increases in average salinity at western and interior Delta locations in the 
months of January through June, indicating that climate change and associated sea level rise would 
be major contributing factors to the future cumulative condition for EC and chloride. The assessment 
indicates that there would be no substantial change anticipated in the cumulative condition for 
selenium and thus selenium impairment in the Delta would continue in the future. The 
determinations of the BDCP EIR/EIS for constituents exhibiting significant cumulative water quality 
conditions are incorporated by reference for this EIR. 
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This assessment of potential cumulative water quality impacts for the project considers only the 
changes in concentration and loading of constituents which could result, in part, from construction and 
implementation of the proposed SRWTP improvements or increase in ADWF discharge rates from the 
current 141 mgd ADWF to the SRWTP’s permitted capacity of 181 mgd ADWF. As described for 
Impacts 4.1-3 through 4.1-16, the SRWTP effluent concentrations of ammonia, total organic carbon, 
mercury, pathogens, oxygen demanding substances, and pesticides/herbicides are projected to be 
lower with implementation of the project compared to the current effluent quality. Constituents or 
constituent groups that would experience substantial reductions in SRWTP effluent concentrations 
would not cause or contribute to any cumulative water quality impact and, thus, are not discussed 
further. 

The projected SRWTP effluent concentrations under the project for EC/TDS, chloride, phosphorus, 
metals (including selenium) and cyanide, and organic compounds are anticipated to remain similar 
to existing conditions. Thus, for these constituents, there would be a slightly increased mass 
discharge as a result of the increase in effluent discharge rate to the permitted capacity of 181 mgd 
ADWF, and potential for slight increase in near-field Sacramento River and far-field Delta locations 
for conditions where the effluent concentration is higher than the background conditions. The 
projected SRWTP effluent concentrations of nitrate + nitrite and trihalomethane compounds under 
the project would increase as a result of the new treatment processes providing full nitrification of 
the effluent. Of these latter constituents that could potentially contribute to adverse water quality 
impacts, only the salinity parameters (i.e., EC/TDS and chloride), selenium, and nitrate and total 
phosphorus (i.e., as potential nutrients that may contribute to biostimulation) are associated with a 
significant future cumulative water quality condition identified herein. Therefore, the following 
discussion provides the assessment of the potential contribution of the project to future significant 
cumulative conditions for these five constituents of concern. 

As described in Impact 4.7-7, the mean effluent EC level and TDS concentration under the project 
would be less than the applicable secondary maximum contaminant level (MCL) in the Sacramento 
River, but slightly above some of the seasonal objectives applicable to Delta far-field locations. The 
project would result in slight increases in mean EC level and TDS concentration at the seven Delta 
locations modeled, of up to 3 micromhos per centimeter for EC and 1 microgram per liter for TDS. 
The potential reduction in remaining assimilative capacity with respect to the lowest seasonal 
objectives would be about five percent for EC. As described in Impact 4.7-8, the mean effluent 
chloride concentration would be less than the secondary MCL and all seasonal Delta objectives. The 
increased effluent discharge would result in slight increases in mean chloride concentrations at the 
modeled Delta locations of up to about 0.33 mg/L and a 0.5 percent reduction in remaining 
assimilative capacity. With the increased SRWTP effluent discharge (again, which is not facilitated by 
the project because the project would not increase permitted capacity), the EC/TDS and chloride 
concentrations at near-field and far-field locations would remain well below the applicable secondary 
MCLs and Delta objectives, and the minor degradation would not be of sufficient magnitude to 
substantially increase the risk of exceeding objectives or cause adverse effects to municipal water 
supply beneficial uses downstream of the SRWTP. Further, as described in Section 7.3.1, the District 
is additionally implementing salinity source control programs (under a separate program that is not 
part of this project), although these programs are still being developed. Ultimately such programs will 
further reduce contributions of EC/TDS from the SRWTP discharge. Therefore, when ambient EC/TDS 
and chloride concentrations in the Delta are low relative to applicable objectives, the effects of the 
SRWTP would be negligible. Moreover, the CWA Section 303(d) listed impairments in the Delta for 
the salinity parameters are associated with generally elevated salinity levels resulting from low 
seasonal Delta inflow periods and tidal seawater intrusion in the western Delta, and elevated salinity 
in the lower San Joaquin River. During periods of elevated ambient Delta salinity, the project-related 
contribution of effluent (having relatively low salinity) to Delta inflow would generally act to reduce 
interior Delta salinity. Therefore, the project would not result in a considerable contribution to the 
CWA Section 303(d) impairments or potential cumulative water quality impacts for EC/TDS and 
chloride; these cumulative impacts would be less than significant. 
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As described in Impacts 4.7-3, 4.7-4, and 4.7-6, the projected mean effluent nitrate+nitrite 
concentration would increase in response to full nitrification of ammonia with the proposed SRWTP 
treatment process improvements, with a corresponding 99.4 percent reduction in the mean effluent 
ammonia concentration. The project and increased discharge of SRWTP effluent to the permitted 
capacity would result in a small increase in the near-field mean nitrate + nitrite concentration of 0.20 
mg/L-N in the Sacramento River relative to existing conditions. The mean effluent total nitrogen 
concentration would decrease by 74 percent relative to existing conditions. The nitrate + nitrite 
component of the nitrogen load under the project, when added to the ambient receiving water 
concentrations, would not be expected to cause nitrate + nitrite concentrations in the Sacramento 
River and Delta to be significantly different than those occurring under existing conditions. 
Additionally, with the increased SRWTP effluent discharge rate to permitted capacity, the mean total 
phosphorus concentration in the Sacramento River and Delta downstream of the SRWTP would not 
change measurably compared to existing conditions. Furthermore, the current scientific evidence 
regarding the Delta ecosystem response to nutrient inputs indicates that the projected increase in 
nitrate + nitrite and total phosphorus load from the SRWTP would not contribute to adverse effects 
to the Delta ecosystem. Therefore, the nitrogen compounds and total phosphorus that would be 
discharged from the SRWTP under the project would not be expected to result in sufficient algal 
community changes, if any, which would adversely affect any beneficial use of Delta waters, or 
downstream water bodies. Consequently, the project would not result in a considerable contribution 
to the CWA Section 303(d) nutrient impairment in Suisun Marsh. Moreover, the implementation of 
SRWTP processes to reduce total nitrogen and maintain total phosphorus concentrations at current 
levels would contribute to the regional contaminant discharge controls for these constituents among 
the various source loads; these cumulative impacts would be less than significant. 

As described in Impact 4.7-14, the increased SRWTP effluent discharge to permitted capacity would 
contribute additional selenium to the western Delta identified as impaired on the CWA Section 303(d) 
list. Selenium uptake in aquatic organisms can lead to bioaccumulation in higher trophic levels of the 
fish and wildlife food chain. The mean and maximum effluent selenium concentrations would be well 
below the applicable CTR chronic aquatic life criterion of 5 µg/L. With the increased effluent discharge 
rate, the mean selenium concentration in the Sacramento River downstream of the SRWTP would not 
change measurably compared to existing conditions (i.e., <0.01 µg/L increase), which is an 
inconsequential increase relative to existing conditions and the CTR criterion. Moreover, with the nearly 
immeasurable increase in receiving water selenium concentration, the increased effluent discharge 
rate would not be expected to contribute to any measurably higher body burdens of selenium in 
aquatic organisms relative to existing conditions nor substantial increased selenium-related health 
risks to fish and wildlife consuming those organisms. Therefore, the project would not result in a 
considerable contribution to the CWA Section 303(d) selenium impairment in the Delta; these 
cumulative impacts would be less than significant. 

In summary, the project would not result in cumulatively considerable contributions to the potential 
for exceedances of water quality objectives for the salinity parameters, nitrate + nitrite, selenium, 
long-term water quality degradation for these constituents, or measurably higher body burdens of 
bioaccumulative selenium in aquatic organisms. Therefore, the water quality effects of the project 
would not cause or contribute considerably to significant future cumulative water quality conditions 
in the lower Sacramento River and Delta for any water quality constituent.  

5.3.8 Aquatic Biological Resources 
This section addresses the potential future cumulative aquatic biological resources impacts for the 
project associated with project construction and changes in SRWTP effluent temperature and rates 
of discharge to the lower Sacramento River. The assessment is based on a set of assumptions about 
future cumulative aquatic habitat conditions in the project area, as influenced by the past, present, 
and reasonably foreseeable future projects including the effects of the project. The combined effects 
to aquatic biological resources from projects and actions considered under the future cumulative 
condition will vary, ranging from the potential for additional adverse effects, to improvements 
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associated with the many regulatory and habitat restoration programs that have been implemented 
in the past decade for the purpose of recovery of impaired fisheries conditions. Key factors that will 
affect future aquatic habitat conditions in the project area include, but are not necessarily limited to, 
the following: 

 urban development and growth in the District’s service area and related potentially adverse 
effects associated with additional loss of habitats and buffer areas and urban stormwater 
contaminant runoff; 

 additional point source wastewater and urban runoff discharges associated with urban 
development in areas outside of the District’s service area; 

 continued area water conservation efforts and SRWTP upgrades associated with the proposed 
project;  

 changes in flood protection facilities and floodplain management actions;  

 system-wide hydrologic and water quality changes as affected by municipal water supply 
diversions, state and federal water supply and reservoir operations, and implementation of the 
Bay-Delta Conservation Plan; and 

 climate change. 

Because construction of the project, and any associated effects on aquatic habitats within the 
affected environment would be short-term and temporary in nature, construction-related effects to 
aquatic biological resources would not accumulate with other past, present, or reasonably 
foreseeable project effects. As such, the project’s construction-related effects on aquatic biological 
resources within the affected environment, which would be mitigated to less-than-significant levels, 
will not contribute considerably to the future cumulative conditions for aquatic biological resources 
within the affected environment. Consequently, no further assessment of the cumulative effects of 
project construction on aquatic biological resources is warranted. As was done for the project-
specific assessment, the remainder of this cumulative impact assessment for aquatic biological 
resources will focus on temperature-related impacts. All other hydrology and water quality related 
cumulative effects of the project are addressed in Section 5.3.7, “Hydrology and Water Quality,” 
above.  

Future urban development and population growth within the Sacramento region will result in the 
SRWTP discharging effluent into the lower Sacramento River at higher rates, up to the plant’s 
permitted capacity of 181 mgd ADWF, which is estimated to be reached in 40+ years. The SRWTP 
upgrades associated with the project would come on-line over the next 10 years (i.e., estimated to be 
on-line by approximately 2023).  

The U.S. Fish and Wildlife Service (USFWS) issued a biological opinion (BO) in 2008, and NOAA 
Fisheries issued a BO in 2009, for Endangered Species Act compliance of the Operations and 
Coordinated Actions Plan for the CVP and SWP water supply operations in the Central Valley and 
Delta. These BOs addressed the federal Endangered Species Act (ESA)-listed species of concern to 
the lower Sacramento River corridor and Delta affected by the project. The BOs concluded that CVP 
and SWP operations potentially jeopardize the recovery and survival of Delta smelt, Sacramento 
River winter-run Chinook salmon, Central Valley spring-run Chinook salmon, Central Valley steelhead, 
and Southern Resident North American green sturgeon. With the exception of intermittent years, 
escapement rates for all runs of Sacramento River Chinook salmon (i.e., the number of fish returning 
to natal freshwater habitat to spawn) have declined compared to data prior to the mid-1980s 
(California Department of Fish and Wildlife 2013). These declines are believed to be attributable to a 
number of factors that have acted upon the populations in a cumulative fashion over decades 
including altered hydrologic systems including dams and seasonal reservoir operations, flood control 
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operations, and water supply diversion facilities and operations; reduced habitat availability; poor 
migration conditions; increased water temperature; increased contaminants; entrainment in 
diversions; increased predation; reduced food; hatchery effects; altered ocean conditions; and 
harvest. Habitat suitability for delta smelt is believed to have declined because of increasing water 
clarity (smelt are most common in turbid water), high water temperatures in summer, and salinity 
mixing zone intrusion in fall months. The Reasonable and Prudent Alternatives (RPAs) of the BOs 
would restrict Delta pumping operations, impose Shasta Reservoir storage targets to achieve water 
temperature requirements in the Sacramento River below Keswick Dam, impose lower American 
River flow standards, require modified Delta Cross Channel operations, and limit reverse flows in the 
Delta caused by diversion pumping operations. 

The BDCP is a proposed large-scale water diversion and conveyance project, and planning and 
environmental permitting process being developed by local water agencies, environmental and 
conservation organizations, State and federal agencies, and other interest groups that is intended to 
improve habitat for Delta fisheries in a way that also improves water supply reliability to the 25 
million Californians and three million acres of irrigated agriculture that receive water delivered from 
the Delta. The BDCP includes conservation strategies to improve the overall ecological health of the 
Delta, identifying ecologically sensitive means to move fresh water through and/or around the Delta, 
and is addressing toxic pollutants, invasive species, and impairments to water quality. The BDCP is 
being developed under the federal ESA, California Endangered Species Act (CESA), and the Natural 
Community Conservation Planning Act to provide the basis for issuance of endangered species 
permits for the operation of State and federal water projects. The BDCP includes a long-term 
conservation strategy that includes general proposals for types of actions intended to provide for an 
ecologically viable Delta that may be developed and implemented sometime in the future (i.e., over 
the next 50 years).  

The fisheries and aquatic resources chapter of the December 2013 administrative draft EIR/EIS for 
BDCP was reviewed for information regarding the projected future cumulative conditions under BDCP 
(ICF International 2013). The BDCP EIR/EIS summarized recent information on the population decline 
of the four primary pelagic fish species of the Delta (i.e., Delta smelt, longfin smelt, striped bass, and 
threadfin shad) that has occurred since about 2000, despite relatively moderate hydrologic conditions. 
An interagency team is working to address the so-called Pelagic Organism Decline (POD). The reasons 
for POD are uncertain, but appear to be associated with habitat, invasive species, prior-year 
abundance of each species, food and prey relationships, and some water quality parameters (e.g., 
turbidity, contaminants) (Baxter et al. 2008). Temperature is not indicated as a substantial factor to 
POD. The BDCP EIR/EIS for the BDCP included modeling with the water supply operations model 
(CALSIM) and hydrodynamic Delta Simulation Model (DSM2) to evaluate the future cumulative 
reservoir, river, and Delta hydrology and water quality conditions. The modeling considered future 
conditions at a 2060 level of development and water demands, future hydrology and water 
infrastructure, and estimated climate change. The analysis for BDCP found that potential future 
cumulative fisheries conditions are anticipated to not differ substantially with implementation of BDCP. 

Multiple restoration actions are underway or have been planned for the Central Valley to improve 
fisheries conditions, and for ESA-listed species in particular, including the Anadromous Fisheries 
Restoration Program and the RPAs of the 2008 USFWS and 2009 NOAA Fisheries BOs. However, 
there is uncertainty regarding future hydrologic and resource conditions, and uncertainty regarding 
implementation of restoration actions. The U.S. Bureau of Reclamation has been implementing 
measures including, but not limited to, improved reservoir cold water pool management procedures, 
use of temperature control devices, and development of revised instream flow standards, and thus 
have reduced some of the uncertainty regarding future adverse cumulative effects. However, for the 
purposes of this analysis, the District assumes the future cumulative fisheries resources conditions 
identified for the Sacramento River and Delta for Central Valley anadromous salmonids and Delta 
smelt will remain potentially significant in the future. 
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Because the thermal effects on the lower Sacramento River and Delta of implementing the Bay-Delta 
Conservation Plan, associated changes to CVP/SWP operations, and climate change remain 
uncertain at this time, it is not possible to definitively model lower Sacramento River temperatures at 
Freeport under the future cumulative condition at this time. Nevertheless, it is anticipated that lower 
Sacramento River and Delta water temperature will increase under the future cumulative condition, 
relative to existing conditions, due to increased ambient air temperatures and altered watershed 
hydrology associated with climate change. It is further anticipated that lower Sacramento River flows 
may become reduced due to increased system-wide demands and altered reservoir operations as 
climate change shifts reservoir inflows from the current protracted snow melt scenario to a more 
shortened rainfall-driven inflow hydrologic scenario. Together, these factors are anticipated to result 
in somewhat warmer water temperatures in the lower Sacramento River and Delta, which would 
constitute a potentially significant adverse future cumulative condition for aquatic biological 
resources, relative to thermal conditions in these water bodies under existing conditions.  

SRWTP effluent temperatures were modeled for the project using historic climactic conditions, 
effluent flow rate, and influent temperature as input factors, while accounting for temperature 
changes resulting from aeration, biological reactions, and disinfection during the treatment process 
(Appendix D1). Based on the model results, the project is expected to reduce mean monthly effluent 
temperatures discharged from the SRWTP into the lower Sacramento River during all months of the 
year, and would decrease monthly maximum temperatures during all months except August, during 
which maximum temperatures would remain within 0.1°F of maximum August effluent temperatures 
under existing conditions. Mean monthly effluent temperatures during the May through November 
period under the project were modeled to be 0.6-1.4°F lower than mean monthly temperatures 
during these months under existing conditions. These effluent temperature reductions combined 
with increased discharges (i.e., 141 mgd ADWF under baseline conditions vs. 181 mgd ADWF under 
the future with project condition) would result in a fully mixed river temperature downstream of the 
SRWTP outfall under the future with project condition that would generally be within about 0.1°F of 
the fully mixed river temperature under existing conditions, assuming the same upstream 
background temperature. Maximum expected incremental temperature increases due to the project 
would be less than 0.2°F. In other words, the cooler effluent discharges under the project largely 
offsets the increased rate of discharge, such that the heat load to the river and Delta would be 
effectively the same as those occurring under existing conditions. Moreover, any small changes 
would inconsequentially affect habitat conditions for the fisheries and aquatic resources of concern.  

Regarding the near-field thermal plume immediately downstream of the SRWTP diffuser under the 
future cumulative condition, the cooler effluent that would be discharged under the project would 
mix with the somewhat warmer river water resulting in a plume that is anticipated to be very similar, 
thermally, to that which occurs under existing conditions. In addition, the zones of passage that are 
thermally unaffected or minimally affected by the SRWTP plume that currently exist will remain in the 
future. Consequently, the thermal conditions in the lower Sacramento River immediately 
downstream of the SRWTP diffuser are not expected to change under the future cumulative 
condition, relative to existing conditions, by frequency or magnitude that would result in new effects 
on aquatic biological resources compared to existing conditions. Hence, the future cumulative 
thermal plume conditions in the lower Sacramento River would not be adverse to aquatic biological 
resources in the river or Delta, relative to existing conditions. Therefore, the effects of the project on 
the near-field thermal plume of the SRWTP diffuser would not contribute to the far-field cumulative 
fisheries conditions. 

Consequently, although the future cumulative thermal conditions of the lower Sacramento River and 
Delta are believed to be potentially significant and adverse to aquatic biological resources in these 
water bodies, relative to existing conditions, the project’s incremental contribution to this changed 
future temperature condition downstream of the SRWTP discharge would be negligible. Thus, the 
project would not have a considerable contribution to the significant cumulative thermal conditions 
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in these water bodies downstream of the SRWTP discharge. These cumulative impacts would be less 
than significant. 

5.3.9 Terrestrial Biological Resources 
Past development in Sacramento County, ranging from conversion of land to agricultural production 
more than a hundred years ago to recent expansion of urban development, has resulted in a 
substantial loss of native habitat to other uses. This land conversion has benefited a few species, 
such as those adapted to agricultural uses, but the overall effect on native plants, animals, and 
habitat has been adverse. Although many future projects proposed in the vicinity of the project site 
would be required to mitigate significant impacts on terrestrial biological resources, in compliance 
with CEQA, the federal ESA, CESA, and other state, local, and federal statutes, many types of habitats 
and species are provided no protection. Therefore, it can be expected that the net loss of native 
habitat for plants and wildlife, agricultural lands, and open space areas that support important 
terrestrial biological resources in Sacramento County will continue.  

Significant adverse impacts on sensitive habitats and special-status species would be associated 
with the future urban growth expected to occur in Sacramento County as a result of buildout of 
planned communities (e.g., East Antelope, Vineyard Springs, Florin Vineyard Gap), development of 
New Growth Areas (e.g., Grant Line East, Jackson Highway Corridor, Easton Planning Area), and other 
development (Sacramento County 2009). Additionally, some of the specific projects listed in Table 5-
2 would also result in impacts to sensitive and common terrestrial biological resources. The EIR for 
the Sacramento County General Plan update indicates that even if the General Plan policies and 
programs to preserve conservation and open space elements, and project mitigation measures, were 
implemented, the impacts to wetland and riparian habitats, special-status species, and other 
sensitive resources from future conversion of open space would be significant and unavoidable 
(Sacramento County 2009).  

Although the General Plan EIR came to these conclusions, significant and unavoidable impacts to 
species that are protected under ESA or CESA would not be permitted under law. Both of these acts 
require that any take of species is minimized and fully mitigated. The development of the proposed 
South Sacramento County Habitat Conservation Plan (SSCHCP), and its implementation if approved, 
aims to ensure that cumulative development within the County would not substantially affect special-
status species. However, the SSHCP is currently undergoing environmental review and is not an 
adopted plan.  

As analyzed and described in Section 4.9, “Terrestrial Biological Resources,” implementation of the 
project could result in significant impacts to waters of the United States and waters of the state, 
special-status terrestrial species (e.g., special-status plants, Swainson’s hawk and other nesting 
raptors, valley elderberry longhorn beetle, giant garter snake), and oak woodland and riparian 
habitats as a result of facilities construction. Mitigation measures include provisions to reduce, 
avoid, and/or compensate for impacts in accordance with the requirements of ESA and CESA and 
other regulatory programs that protect habitats, such as CWA Section 404 and the Porter-Cologne 
Water Quality Act, and in compliance with Sacramento County General Plan goals and policies for 
resource protection. Through full implementation of the mitigation measures, potential project-
related impacts would be avoided, reduced, or compensated to such an extent that they are not 
expected to not result in a considerable contribution to a cumulative impact. Additionally, most of the 
permanent conversion and loss of habitat as a result of the project would be limited to the existing 
disturbed SRWTP main facilities area, and project implementation would not result in permanent 
habitat loss within surrounding open space (e.g., the Bufferlands) except for the proposed security 
area and future SSBs. Therefore, the project would not result in a cumulatively considerable 
incremental contribution to a cumulatively significant terrestrial biological resource impact; the 
cumulative impact would be less than significant. 
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5.3.10 Public Health and Safety 
Hazardous materials impacts are site-specific rather than regional in nature. Any hazardous 
materials uncovered during construction activities would be managed consistent with applicable 
federal, State, and local laws to limit exposure and clean up the contamination. In addition the use, 
storage, transport, and disposal of hazardous materials would be managed in accordance with 
applicable federal and State requirements and SRWTP policies to limit risk of exposure. In summary, 
project construction and operation in combination with other projects would not create a significant 
hazard to the public or the environment through the routine transport, use, disposal, or accidental 
release of hazardous materials due to the site-specific nature of the potential impacts and existing 
laws and regulations that minimize the risk of exposure. The project site is not located in a high risk 
area for wildland fire hazards, and is therefore not considered to be subject to an existing cumulative 
condition. Related projects identified in Section 5.2, “Cumulative Projects,” are not in an area of high 
fire hazard, and those that are would be required to construct or contribute to sufficient fire 
protection services and to implement fire-safe building practices. Cumulative public health and 
safety impacts would be less than significant.  

5.3.11 Noise 

SHORT-TERM CONSTRUCTION-GENERATED NOISE 
Cumulative impacts from construction-generated noise could result if other future planned 
construction activities were to take place in close proximity to the project and cumulatively combine 
with construction noise from the project. However, primary construction activities are located 
approximately 5,000 feet away from any sensitive receptors and construction-related noise is typically 
a site specific impact that affects those in close proximity to the construction activities. Traffic-related 
noise would be temporary and would only be of concern during the more intense periods of 
construction (i.e., during 2016) and the more sensitive times of the day. No significant cumulative 
noise impacts currently exist. Further, proposed mitigation would ensure that construction-related 
noise does not result in any exceedence of applicable noise standards or excessive noise levels during 
the sensitive time of the day. Therefore, because construction activity is located far away from sensitive 
receptors and proposed mitigation measures would ensure no sensitive receptor is exposed to 
excessive noise levels, the project’s short-term construction-generated noise would not result in a 
substantial contribution noise, and cumulative noise impacts would be less than significant. 

LONG-TERM AMBIENT NOISE LEVELS 
Cumulative noise levels could be affected by additional buildout of surrounding land uses and 
increases in vehicular traffic on affected roadways. Several new retail, commercial, and residential 
developments are planned for the City of Elk Grove in the near future (e.g., Moore Sheldon Center, 
Silverado Village, Aspen I).  

These projects could result in additional traffic-related noise on surrounding roadways and would 
contribute to cumulative noise increases. However, the project would not result in substantial traffic 
or stationary noises in the project area. The project would result in an estimated 22 additional full-
time employees, and would not result in any new residential or commercial land uses. Traffic-related 
noise would not be substantial as a result of the project. Stationary sources would be added to the 
project site; however noise sources are located over 5,000 feet from any existing or future planned 
sensitive land uses. Therefore, these sources would not combine with any noise sources from future 
planned projects. Noise generated from project operation would not result in a considerable 
contribution long-term noise; cumulative noise impacts would be less than significant. 
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5.3.12 Traffic and Transportation  

SHORT-TERM CONSTRUCTION-GENERATED TRAFFIC 
Cumulative impacts from construction-generated traffic combining with traffic growth from 
reasonably foreseeable future development projects are captured by analyzing the effects of 
construction trips with background growth from SACOG’s SACMET model. As such, all significant 
impacts related to the construction of the project including cumulative impacts are addressed in the 
analysis in Section 4.12, “Traffic and Transportation.” While the project’s short-term construction-
generated traffic would result in significant impacts, cumulative traffic over the relatively short-term 
project construction timeframe would not be sufficient to result in a substantial contribution such 
that a new significant cumulative traffic impact would occur. Cumulative impacts from construction 
would be less than significant. 

LONG-TERM PROJECT-GENERATED TRAFFIC 
Operation of the project would result in an estimated 22 new employees, or 44 daily commute trips. 
As described in Section 4.12, “Traffic and Transportation,” the addition of 44 commute trips would 
amount to a change of 0.7 to 1.4 percent in comparison to existing traffic volumes. Traffic data 
shows that traffic volumes can vary by as much as 10 to 15 percent from day to day. Therefore, this 
change in traffic is well within the daily traffic variation. Further, Franklin Boulevard and Laguna 
Boulevard in the vicinity of the project site entrances would continue to operate well below the City of 
Elk Grove’s level of service D threshold. Therefore, operational-related increases in traffic would not 
have any noticeable effects on future traffic levels and would not result in a substantial contribution; 
long-term cumulative traffic impacts would be less than significant. 

5.3.13 Utilities and Energy use  
Electricity demand would be substantial, but any improvements needed to serve the project would 
be provided onsite and would not result in cumulative impacts to regional energy use. Utilities effects 
from the project would be a less-than-significant cumulative impact. 
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 Other CEQA Topics 6

 GROWTH-INDUCING IMPACTS OF THE ECHOWATER PROJECT 6.1

6.1.1 CEQA Requirements 
CEQA specifies that growth-inducing impacts of a project must be addressed in an EIR (CCR Section 
21100[b][5]). Specifically, CCR Section 15126.2(d) states that the EIR shall:  

Discuss the ways in which the proposed project could foster economic or population growth, 
or the construction of additional housing, either directly or indirectly, in the surrounding 
environment. Included in this are projects which would remove obstacles to population 
growth (a major expansion of a wastewater treatment plant might, for example, allow for 
more construction in service areas). Increases in the population may tax existing community 
service facilities, requiring construction of new facilities that could cause significant 
environmental effects. Also, discuss the characteristics of some projects which may 
encourage and facilitate other activities that could significantly affect the environment, either 
individually or cumulatively. It must not be assumed that growth in any area is necessarily 
beneficial, detrimental, or of little significance to the environment. 

Direct growth inducement would result if a project involved construction of new housing, which would 
facilitate new population to an area. Indirect growth inducement would result, for instance, if 
implementing a project resulted in any of the following: 

 substantial new permanent employment opportunities (e.g., commercial, industrial, or 
governmental enterprises); 

 substantial short-term employment opportunities (e.g., construction employment) that indirectly 
stimulates the need for additional housing and services to support the new temporary 
employment demand; and/or 

 removal of an obstacle to additional growth and development, such as removing a constraint on 
a required public utility or service (e.g., construction of a major sewer line with excess capacity 
through an undeveloped area). 

The State CEQA Guidelines do not distinguish between planned and unplanned growth for purposes 
of considering whether a project would foster additional growth. Therefore, for purposes of this EIR, 
to reach the conclusion that a project is growth inducing as defined by CEQA, the EIR must find that it 
would foster (i.e., promote, encourage, allow) additional growth in economic activity, population, or 
housing, regardless of whether the growth is already approved by and consistent with local plans. 
The conclusion does not determine that induced growth is beneficial or detrimental, consistent with 
Section 15126.2(d) of the State CEQA Guidelines.  

If the analysis conducted for the EIR results in a determination that a project is growth-inducing, the 
next question is whether that growth may cause adverse effects on the environment. Environmental 
effects resulting from induced growth (i.e., growth-induced effects) fit the CEQA definition of 
“indirect” effects in Section 15358(a)(2) of the State CEQA Guidelines. These indirect or secondary 
effects of growth may result in significant environmental impacts. CEQA does not require that the EIR 
speculate unduly about the precise location and site-specific characteristics of significant, indirect 
effects caused by induced growth, but a good-faith effort is required to disclose what is feasible to 
assess. Potential secondary effects of growth could include consequences – such as conversion of 
open space to developed uses, increased demand on community and public services and 
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infrastructure, increased traffic and noise, degradation of air and water quality, or degradation or 
loss of plant and wildlife habitat – that are the result of growth fostered by the project. 

The decision to allow those projects that result from induced growth is the subject of separate 
discretionary processes by the lead agency(ies) responsible for considering such projects. Because 
the decision to allow growth is subject to separate discretionary decision making, and such decision 
making is itself subject to CEQA, the analysis of growth-inducing effects is not intended to determine 
site-specific environmental impacts and specific mitigation for the potentially induced growth. 
Rather, the discussion is intended to disclose the potential for environmental effects to occur more 
generally, such that decision makers are aware that additional environmental effects are a possibility 
if growth-inducing projects are approved. The decision of whether impacts do occur, their extent, and 
the ability to mitigate them is appropriately left to consideration by the agency responsible for 
approving such projects at such times as complete applications for development are submitted. 

6.1.2 Growth Variables 
The timing, magnitude, and location of land development and population growth in a community or 
region are based on various interrelated land use and economic variables. Key variables include 
regional economic trends, market demand for residential and nonresidential uses, land availability 
and cost, the availability and quality of transportation facilities and public services, proximity to 
employment centers, the supply and cost of housing, and regulatory policies or conditions. Because 
the General Plan of a community defines the location, type, and intensity of growth, it is the primary 
means of regulating development and growth in California.  

6.1.3 Growth-Inducing Impacts  
Mechanisms by which a project may directly induce growth may include creating jobs that attract 
economic or population growth to the area; promoting the construction of homes that would bring 
new residents to the area; or removing an obstacle that impedes growth in the area. The EchoWater 
Project does not include the construction of new homes and, therefore, would not directly bring new 
residents into the District’s service area. To meet the adopted NPDES permit requirements, facility 
improvements to the existing primary and secondary processes, and new tertiary processes are 
needed.  

The adopted NPDES permit allows a discharge flow of 181 mgd average dry weather flow (ADWF). 
ADWF is defined as the average daily flow over the three driest consecutive months of the year (e.g., 
July, August, September, and October). This permitted capacity has been in effect since 1990. While 
the construction and operation of the new facilities would result in improved effluent water quality, 
the new facilities would not increase hydraulic treatment or disposal capacity. Because the project 
would not increase wastewater hydraulic treatment capacity, the project would not remove an 
obstacle to growth in the District’s service area, which generally encompasses Sacramento County 
and its cities and the City of West Sacramento in Yolo County. This is noteworthy. In the late 
1990’s/early 2000’s, the District sought a capacity expansion from 181 to 218 mgd ADWF and had 
flows as high as 155 mgd ADWF, with expectations that treatment needs would increase. Since then, 
water conservation and a reduction in water-using industries reversed the growth in wastewater 
capacity use, despite the addition of a significant new entity, the city of West Sacramento, which had 
previously operated its own wastewater treatment plant upstream of the Sacramento Regional 
Wastewater Treatment Plant (SRWTP). The District expects per capita consumption to fall 25 percent 
over the next 20+ years through the ongoing installation and use of water meters as well as 
compliance with conservation mandates such as the state Water Conservation Act of 2009 (SB X7-
7). As such, substantial additional conservation is expected throughout the service area, putting off 
the expectation that the existing 181 mgd ADWF capacity will be exhausted for at least 40 more 
years. In short, the project does not remove any obstacles to growth.  
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As described in Chapter 3, “Project Description,” construction of the project would begin in early 2015 
and conclude in late 2023. The project workforce would vary according to construction phase and type 
of facilities being constructed. Construction of the EchoWater Project improvements would require an 
estimated maximum of 688 construction workers. In addition to onsite construction workers, additional 
workers would be involved in deliveries to the site and hauling off excavated soil and debris. Combining 
the construction and delivery/truck haul workforce would result in an estimated peak of 987 workers 
(under the off-haul scenario) at the project site in May of 2016, with employment above 200 until July 
2020. While this is a substantial number of construction workers over an extended period of time, the 
length of time that individual construction workers would be employed at the site would vary according 
to construction phase, particular projects under construction, and skill sets required for each project 
component. Further, overall unemployment in Sacramento County is around 9 percent of its 678,600-
person workforce (as of August 2013), meaning that 60,100 people remain unemployed (California 
Employment Development Department [EDD] 2013a). The construction workforce in the overall 
Metropolitan Statistical Area (Sacramento and surrounding counties) is substantial, totaling over 
36,000 (also as of August 2013) (EDD 2013b). These data suggest that the region supports a robust 
construction workforce that also has the ability to grow in numbers while reducing local unemployment, 
As a result, it is not anticipated that substantial numbers of workers would relocate to the area, 
creating a demand for housing and public services. Therefore, it is not expected that growth inducing 
effects would result from project construction.  

Operations and maintenance would add an estimated 22 additional full-time employees to the 
existing 399 employees. This is insubstantial in a county with nearly 700,000 employees, of which 
over 60,000 are unemployed. Growth in the area to fill new job positions is not, therefore, a 
reasonable expectation for the project. 

 SIGNIFICANT AND UNAVOIDABLE IMPACTS 6.2
Section 21100(b)(2)(A) of the State CEQA Guidelines provides that an EIR shall include a detailed 
statement setting forth “in a separate section: any significant effect on the environment that cannot 
be avoided if the project is implemented.” Accordingly, this section provides a summary of significant 
environmental impacts of the project that cannot be mitigated to a less-than-significant level.  

Chapter 4, “Environmental Setting, Environmental Impacts, and Mitigation Measures,” provides a 
description of the potential environmental impacts of the project and recommends various mitigation 
measures to reduce impacts, to the extent feasible. Chapter 5, “Cumulative Impacts,” determines 
whether the incremental effects of this project are significant when viewed in connection with the 
effects of past projects, other current projects, and probable future projects. After implementation of 
the recommended mitigation measures, most of the impacts associated with development of the 
project would be reduced to a less-than-significant level. The following impacts are considered 
significant and unavoidable; that is, no feasible mitigation is available to reduce the project’s 
impacts to a less-than-significant level.  

AIR QUALITY (CUMULATIVE) 
As described in Section 4.3, “Air Quality,” a contribution of 2.5 micrograms per cubic meter (µg/m3) of 
respirable particulate matter (PM10) concentration (e.g., five percent of the California ambient air 
quality standards [CAAQS]) would be defined as a significant impact, using Sacramento Metropolitan 
Air Quality Management District (SMAQMD) parameters. For the off-haul scenario, PM10 concentrations 
(with mitigation) would be 2.4 µg/m3, which would not result in a significant impact. Under the 
stockpile scenario, PM10 concentrations (with mitigation) would be 2.2 µg/m3, which also would not 
exceed 2.5 µg/m3, and thus this scenario would also not result in a significant air quality impact.  

However, based on a review of the cumulative projects and their timing with respect to this project, it 
is anticipated that other earth movement activities associated with nearby projects could potentially 
occur at the same time as grading and earth movement for the project. Assuming that all related 
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projects would also implement construction emission control measures consistent with SMAQMD 
guidelines, construction emissions of the related projects may be less than significant. However, this 
impact cannot be more precisely determined because the related projects would develop on their 
own schedules, which are not known at this time. It would, thus, be speculative to try to add together 
the various projects with their differing and changing schedules. Therefore, given the level of 
development that would occur with the related projects, taken in total and combined with the 
nonattainment status of Sacramento County for PM10, these cumulative projects would result in a 
potentially cumulatively significant construction-related air quality impact. The project’s contribution, 
while not individually significant, would be cumulatively considerable. The District will implement all 
measures necessary to reduce this impact to a less-than-significant level, but does not have control 
over cumulative projects, and, therefore, it is not known if this impact can be further mitigated. 
Therefore, cumulative impacts related to PM10 would be significant and unavoidable. 

TRAFFIC AND TRANSPORTATION  

Impact 4.12-1: Short-term increase in construction traffic on roadways. 
Construction-related activities would result in a short-term increase in traffic on the roadway network 
resulting in level of service (LOS) conditions that exceed the LOS thresholds for 11 study roadway 
segments under the off-haul scenario and nine study roadway segments under the stockpile 
scenario. This impact would be significant. With implementation of Mitigation Measure 4.12-1, the 
District could potentially reduce the amount of construction traffic using the roadways shown in 
Tables 4.12-15 and 4.12-16 (in Section 4.12, “Traffic and Transportation”) to stay within the hourly 
volume threshold. However, the feasibility of this measure cannot be determined at this time 
because development of a traffic management plan requires coordination with several other 
agencies, plus it would require potentially infeasible reductions in traffic during times when mission-
critical deliveries must be made plan (e.g., restricting cement deliveries during the morning when 
outdoor temperatures may restrict this activity to cool times of the day). Therefore, because of this 
uncertainty, this EIR concludes that the project’s construction-related traffic impacts along study 
area segments would be significant and unavoidable at certain critical construction times. 

Impact 4.12-2: Short-term increase in construction traffic at study intersections. 
Construction-related activities would result in a short-term increase in traffic at study intersections 
resulting in LOS conditions that exceed the LOS thresholds at two study intersections under the off-
haul and stockpile scenarios, and with the optional effluent conduit. This impact would be 
significant. Implementation of Mitigation Measure 4.12-2a would reduce impacts associated with 
Haul Route Option A to a less-than-significant level. However, for Haul Routes B and C, implementation 
of Mitigation Measure 4.12-2b would require adjustment of hours and the quantity of traffic at affected 
intersections, per the traffic management plan that would be prepared as part of Mitigation Measure 
4.12-1b. Because the traffic management plan may not be entirely feasible, similarly this mitigation 
measure may not be feasible to the point that all impacts are substantially reduced. Therefore, the 
impact for Haul Routes B and C would be significant and unavoidable at certain critical construction 
times.  

Impact 4.12-3: Short-term increase in queuing at study intersections due to construction traffic. 
Construction-related activities would result in a short-term increase in traffic at study intersections 
resulting in queues that would exceed available storage at two study intersections under the off-haul 
and stockpile scenarios. Therefore, this impact would be significant. With implementation of 
Mitigation Measures 4.12-3a and 4.12-3b, queuing lengths would be reduced through the use of 
modified signal timing and limiting trips so as minimize queues at study area intersections. However, 
these measures may not reduce queuing to remain within the available storage given existing 
storage capacity constraints, in part because it may not be feasible to sufficiently limit peak traffic. 
Therefore, this impact would be significant and unavoidable at certain critical construction times. 
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7 Evaluation of Project Alternatives 

7.1 INTRODUCTION 
The California Code of Regulations (CCR) Section 15126.6(a) (State CEQA Guidelines) requires EIRs 
to describe “… a range of reasonable alternatives to the project, or to the location of the project, 
which would feasibly attain most of the basic objectives of the project but would avoid or 
substantially lessen any of the significant effects of the project, and evaluate the comparative merits 
of the alternatives. An EIR need not consider every conceivable alternative to a project. Rather it 
must consider a reasonable range of potentially feasible alternatives that will foster informed 
decision making and public participation. An EIR is not required to consider alternatives that are 
infeasible. The lead agency is responsible for selecting a range of project alternatives for 
examination and must publicly disclose its reasoning for selecting those alternatives. There is no 
ironclad rule governing the nature or scope of the alternatives to be discussed other than the rule of 
reason.” This section of the CEQA Guidelines also provides guidance regarding what the alternatives 
analysis should consider. Subsection (b) further states the purpose of the alternatives analysis, as 
follows: 

Because an EIR must identify ways to mitigate or avoid the significant effects that a project 
may have on the environment (Public Resources Code Section 21002.1), the discussion of 
alternatives shall focus on alternatives to the project or its location which are capable of 
avoiding or substantially lessening any significant effects of the project, even if these 
alternatives would impede to some degree the attainment of the project objectives, or would 
be more costly. 

The State CEQA Guidelines require that the EIR include sufficient information about each alternative 
to allow meaningful evaluation, analysis, and comparison with the proposed project. If an alternative 
would cause one or more significant effects in addition to those that would be caused by the project 
as proposed, the significant effects of the alternative must be discussed, but in less detail than the 
significant effects of the project as proposed (CEQA Guidelines Section 15126.6[d]).  

The State CEQA Guidelines further require that the “no project” alternative be considered (CEQA 
Guidelines Section 15126.6[e]).  

In defining “feasibility” (e.g.,” … feasibly attain most of the basic objectives of the project …”), CCR 
Section 15126.6(f) (1) states, in part: 

Among the factors that may be taken into account when addressing the feasibility of 
alternatives are site suitability, economic viability, availability of infrastructure, general plan 
consistency, other plans or regulatory limitations, jurisdictional boundaries (projects with a 
regionally significant impact should consider the regional context), and whether the 
proponent can reasonably acquire, control or otherwise have access to the alternative site 
(or the site is already owned by the proponent). No one of these factors establishes a fixed 
limit on the scope of reasonable alternatives. 

In determining what alternatives should be considered in the EIR, it is important to acknowledge the 
objectives of the project, the project’s significant effects, and unique project considerations. These 
factors are crucial to the development of alternatives that meet the criteria specified in Section 
15126.6(a). Although, as noted above, EIRs must contain a discussion of “potentially feasible” 
alternatives, the ultimate determination as to whether an alternative is feasible or infeasible is made 
by the lead agency’s decision-making body, here the Sacramento Regional County Sanitation District 
(District or Regional San) Board. (See Public Resources Code Section 21081[a] [3].)  
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7.2 CONSIDERATIONS FOR SELECTION OF ALTERNATIVES 

7.2.1 Attainment of Project Objectives 
As described above, one factor that must be considered in selection of alternatives is the ability of a 
specific alternative to attain most of the basic objectives of the project (CCR Section 15126.6[a]). 
Chapter 3, “Project Description,” articulated the project objectives, and they are repeated here: 

 continue to provide reliable wastewater treatment for the District’s customers; 

 comply with the effluent limitations and other requirements identified in the National Pollutant 
Discharge Elimination System (NPDES) permit; 

 achieve the implementation schedule identified in the NPDES permit; 

 balance wastewater treatment technology and operations with environmental stewardship; 

 protect rate payers’ interest by specifying cost effective technology and using efficient processes 
that will have longevity (in terms of physical life of the equipment and in terms of ability to be 
resilient to changing regulations); and 

 allow flexibility in operations and processes to meet potential future permitting requirements. 

Any alternative considered must meet NPDES requirements, including the implementation schedule 
specified in the permit. If an alternative does not meet these basic requirements, it is considered 
infeasible and not evaluated. This is a reasonable consideration; the District faces substantial 
financial penalties and legal actions if it does not meet permit requirements.  

The NPDES permit requirements that result in the need for the project were first adopted in 2010 by 
the Central Valley Regional Water Quality Control Board (CVRWQCB) (Order No. R5-2010-0114). This 
permit was amended by CVRWQCB on December 1, 2011 (Order No. R5-2011-0083); by the State 
Water Resources Control Board (SWRCB) on December 4, 2012 (Order No. WQ 2012-0013); and by 
CVRWQCB on October 4, 2013 (Order No. R5-2013-0124). The District has filed litigation challenging 
certain requirements in the current permit that result in the need for tertiary filters, and the results of 
litigation could result in modifications to permit requirements. A decision in the litigation has not 
been reached as of the date of this DEIR. 

7.2.2 Environmental Impacts of the EchoWater Project 
Chapter 4 of this EIR addresses the project-specific environmental impacts of the project. Where 
feasible, alternatives have been developed with consideration of significant impacts. However, it 
must be recognized that substantial new facilities are needed in order to comply with the water 
quality requirements of the NPDES permit, and they must be constructed on a very short time period 
in order to meet the NPDES implementation schedule. Thus, certain impacts associated with the 
construction and/or operation of facilities, such as traffic and air quality, are somewhat inevitable 
(although substantial mitigation is included to reduce associated impacts). These factors are 
considered in the development of reasonable alternatives. 

In summary, the significant impacts and key less-than-significant impacts of the project are: 

 Agricultural Resources: The proposed project would convert 74 acres of former farmland to 
nonagricultural use. This acreage is shown as locally important farmland on State farmland 
maps, but has not been farmed since 2007. It does not meet the State CEQA Guidelines or the 
Sacramento County General Plan definitions of important farmland; therefore, conversion of this 
land to project facilities would be a less-than-significant impact.  
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 Air Quality: Construction activities would result in significant short-term impacts from emissions 
of criteria air pollutants and precursors; both the off-haul and stockpiling scenarios could 
contribute to the existing nonattainment condition of the Sacramento Valley Air Basin with 
respect to the California ambient air quality standards for respirable particulate matter (PM10). 
Therefore, this impact would be significant. Mitigation has been recommended that would 
reduce the impacts of both scenarios to a less-than-significant level. However, under cumulative 
conditions, PM10 concentrations may contribute considerably to a significant and unavoidable 
cumulative impact.  

 Climate Change: The project would generate greenhouse gas (GHG) emissions from construction 
activities including exhaust from worker commute trips, material delivery and off-haul, and the 
use of heavy-duty construction equipment. In addition, operational emissions of GHGs would be 
associated with employee commute trips, electricity and natural gas consumption, and nitrogen 
volatilization in wastewater treatment discharge. Project-generated GHG emissions would result 
in a net increase of 10,963 metric tons (MT) of carbon dioxide equivalent (CO2e)/year, which 
would exceed the 10,000 MT CO2e/year threshold used in this EIR to determine impact 
significance. Mitigation has been recommended to reduce this impact to a less-than-significant 
level.  

 Cultural Resources: Construction could extend into undisturbed soil, potentially disturbing 
subsurface paleontological, archaeological, historical, or Native American resources and/or 
human remains that were not observable on the surface. Mitigation has been recommended to 
reduce these impacts to a less-than-significant level. 

 Hydrology and Water Quality: Construction activities could result in temporary construction-
related contaminant discharges that could cause water quality degradation. Mitigation has been 
recommended to reduce these impacts to a less-than-significant level. No significant impacts to 
water quality would result from the project’s discharge of treated effluent to the Sacramento 
River, and a number of slightly beneficial water quality impacts would result.  

 Aquatic Biological Resources: The only significant impacts associated with the project are 
potentially significant effects from construction of the optional effluent pipeline, which would 
cross Laguna and Morrison creeks but is intended to be constructed when there is low or no flow 
in the creeks. Open trench construction and placement of the optional effluent pipeline could 
result in temporary disruption of creek flow, altered aquatic habitats, and direct lethality or injury 
to resident fish occurring in the affected creeks, should low-flow conditions exist in the creek 
during the construction period. Mitigation, including securing and complying with a California 
Department of Fish and Wildlife Streambed Alteration Agreement, has been recommended to 
reduce this impact to a less-than-significant level. No significant aquatic resources impacts 
would result from the project’s discharge of treated effluent to the Sacramento River. 

 Terrestrial Biological Resources: Construction activities have the potential to result in the loss of 
special-status plants and conversion of land and small wetlands areas, which could result in 
significant impacts to vernal pool fairy shrimp, valley elderberry longhorn beetle, Swainson’s 
hawk and other nesting raptors, loggerhead shrike and other special-status birds, and giant 
garter snake and western pond turtle. Additionally, the project would result in the removal of 
trees; and could result in the potential loss or degradation of oak woodland, native perennial 
grassland, and riparian woodland. Mitigation has been recommended to reduce all of these 
impacts to a less-than-significant level.  

 Public Health and Safety: Project construction activities could potentially result in the 
disturbance of previously unknown subsurface contaminants, as well as disturbance of recently-
identified hydrocarbon contamination on the project site. These actions could result in the 
exposure of construction workers to hazardous materials. Mitigation has been recommended to 
reduce this impact to a less-than-significant level.  
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 Noise: Existing noise-sensitive receptors are located approximately 1,700 feet from the primary 
construction access road (north-south Dwight Road) and approximately 5,000 feet from the 
center of construction activities. Most construction activities would take place during the daytime 
although some night time construction, such as concrete pours and some material delivery, 
would also occur; nighttime construction would comply with nighttime noise standards of 45 A-
weighted sound levels (dBA) equivalent noise level (Leq). Construction-related traffic could occur 
outside of the exempt daytime hours and, therefore, could potentially exceed nighttime 
standards of 45 dBA Leq. Mitigation has been recommended to reduce this impact to a less-than-
significant level. 

 Traffic and Transportation: Construction-related activities would result in the following significant 
impacts: 

 a short-term increase in traffic on the roadway network resulting in level of service (LOS) 
conditions that exceed the LOS thresholds for 11 study roadway segments under the off-haul 
scenario and eight study roadway segments under the stockpile scenario; 

 a short-term increase in traffic at study intersections resulting in LOS conditions that exceed 
the LOS thresholds at two study intersections under the off-haul and stockpile scenarios, and 
with the optional effluent conduit; 

 a short-term increase in traffic at study intersections resulting in queues that would exceed 
available storage at two study intersections under the off-haul and stockpile scenarios; and 

 a short-term increase in heavy vehicle traffic on Laguna Boulevard and Dwight Road, 
resulting in potential impacts to pavement conditions. 

Mitigation, including construction traffic management plans, short-term changes in signal timing, 
and repair to deficient roadways, has been recommended to reduce these impacts; however, 
due to uncertainties regarding feasibility of a traffic management plan that would fully address 
all traffic issues, the project’s construction-related traffic impacts along study area segments 
would be significant and unavoidable. 

7.2.3 Other Key Factors 
Other factors were considered in development of alternatives. Comments on the notice of 
preparation (NOP) were provided by a coalition of downstream water users (labeling themselves the 
“Public Water Agencies”; see Appendix A), and the comments included requests to consider several 
alternatives. Some of these considerations have already been incorporated into the project (such as 
facilities to increase chlorine contact time, and side-stream treatment to reduce ammonia, although 
not in advance of construction of full treatment as requested in the NOP); other alternatives 
(increased water recycling, increased water conservation, and increased industrial source control) 
are considered below. 

7.3 ALTERNATIVES CONSIDERED IN THIS EIR 

7.3.1 Alternatives Considered, but not Analyzed in Detail  
State CEQA Guidelines Section 15126.6(c) provides the following guidance in selecting a range of 
reasonable alternatives for the project. The range of potential alternatives for the project shall 
include those that could feasibly accomplish most of the basic objectives of the project, and could 
avoid or substantially lessen one or more of the significant effects. The EIR should also identify any 
alternatives that were considered by the lead agency, but were rejected during the planning or 
scoping process and briefly explain the reasons underlying the lead agency’s determination. 
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Because of the nature of the project (predominantly upgrades to current wastewater treatment 
processes), alternatives that attain most of the project objectives are limited. The SRWTP is already 
situated on its site, with extensive wastewater treatment facilities and infrastructure such as 
interceptor lines from throughout the region (and terminating at the site) already in place; an 
alternative site for the project is obviously infeasible. Alternative uses of the site that do not result in 
treatment of wastewater also are infeasible because of the substantial infrastructure already in 
place.  

Further, alternatives are intended to reduce significant environmental impacts. Significant impacts 
associated with such issues as air quality, climate change, traffic and noise are inevitably tied to the 
large nature of the project. While EIRs typically evaluate reduced-size alternatives, the very nature of 
this project, upgrading a plant already permitted to treat 181 million gallons per day (mgd) average 
dry weather flow (ADWF) of effluent, requires facilities to be appropriately sized. Further, the NPDES 
permit requires that the project is constructed in a relatively short time (otherwise the District would 
be out of compliance with the permit), which dictates the rapid pace and related magnitude of 
construction activities. These requirements factor into the degree of environmental impact 
addressed in this EIR. Other significant impacts (which are mitigated to less-than-significant levels) 
including potential impacts to cultural and onsite terrestrial and aquatic biological resources are also 
difficult to reduce through alternatives because, as already stated, the location of the project site is 
fixed by the location of existing wastewater treatment infrastructure.  

Finally, in considering potential alternatives, it bears noting that the proposed project would not 
result in any significant environmental impacts associated with downstream water quality and 
aquatic resources. In short, discharge of treated effluent to the Sacramento River, as proposed, does 
not result in any significant environmental effects. Further, the project reduces discharge of a 
number of chemical pollutants as compared to existing conditions. Thus, alternatives that reduce or 
divert discharge of treated effluent from the Sacramento River would not result in the substantial 
reduction or elimination of any project-related significant environmental impacts.  

These factors were all considered in this analysis, which ultimately resulted in elimination of the 
following alternatives from further consideration in this DEIR. 

INCREASED WATER RECYCLING 
A comment on the NOP requested consideration of recycled water projects to reduce the volume of 
treated effluent that is discharged to the Sacramento River. The District agrees that recycled water 
has the potential to provide community benefits; recycled water can be used for landscape irrigation, 
irrigation of certain crops, and for certain water-using processes and can thus reduce the overall 
demand in the community for potable water. However, use of recycled water results in certain 
environmental trade-offs, discussed further below. 

A recycled water alternative would use essentially the same treatment processes and components 
as the proposed project, but would store and redistribute treated water for reuse. The project would 
treat water to a level that it can be used for recycled water use without additional treatment. (Some 
redundancy requirements may be required to meet Title 22 or equivalent standards.) The District 
already treats approximately 3 mgd to a level that allows recycled water use, and uses this water for 
onsite processes and distributes it to the City of Elk Grove for irrigation. Moreover, the District is 
evaluating the potential to expand its recycled water program. It is currently considering a project to 
provide more landscape irrigation to the nearby community, and is separately evaluating the 
potential to irrigate a limited amount of farmland in south Sacramento County. Details of these 
potential projects are still being developed.  

While a recycled water program would provide for beneficial reuse of treated effluent, it would not 
eliminate any environmental impacts associated with discharge of effluent to the Sacramento River. 
As described in Sections 4.7, “Hydrology and Water Quality,” and 4.8, “Aquatic Biological 
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Resources,” no significant water quality or aquatic biological resource impacts would result from the 
project, the enhanced treatment of wastewater. No other environmental impacts have been 
identified associated with discharge of treated effluent to the Sacramento River. Thus, no significant 
environmental impacts associated with the project would be substantially reduced or avoided by this 
alternative. This does not suggest that a recycled water alternative would not have environmental 
benefits; to the contrary, reuse of recycled water would reduce use of groundwater for irrigation, 
which would marginally improve groundwater levels in the region, and would reduce the reliance on 
other potable sources. These issues are important long-term considerations and may provide for 
substantial community benefit; however, recycling treated effluent would not substantially improve 
water quality or reduce any other impacts of the project. 

Use of recycled water, particularly on a major scale, does have some environmental tradeoffs. An 
extensive network of distribution pipelines would need to be constructed, which could result in a 
variety of environmental impacts depending on their location (typical construction impacts such as to 
biological resources that are encountered, air quality and noise impacts from use of construction 
equipment, traffic disruption if trenching occurs in roadways for pipeline installation, etc.). Extensive 
storage facilities could be needed to store treated effluent during the non-irrigation season, 
particularly if the intent is to reduce year-round discharge to the Sacramento River. In that instance, 
impacts to farmland, biological resources, and other environmental resources could occur. 

The District, as stated above, is currently evaluating expansion of its recycled water use program, 
and in doing so will consider the trade-offs between community benefits and environmental impacts, 
among other factors. However, because such a program would not substantially reduce or avoid any 
significant environmental impacts associated with the project, it is eliminated from further 
consideration in this DEIR.  

INCREASED WATER CONSERVATION 
A comment on the NOP requested consideration of water conservation to reduce the volume of 
treated effluent that is discharged to the Sacramento River. As described above in the discussion of 
“Increased Water Recycling,” the project would not result in any significant impacts from discharge of 
up to 181 mgd ADWF of treated effluent to the Sacramento River; thus, an alternative that reduces 
discharge of treated effluent would not substantially reduce or avoid any significant environmental 
impacts. That said, water conservation measures are already assumed with the project and have, to 
a large degree, been initiated throughout the District’s service area. As noted in many discussions in 
this DEIR, wastewater flow at the SRWTP has been substantially reduced over the past several years. 
ADWF reached approximately 155 mgd in 2003 and had been reduced to 141 mgd at the time of 
the 2010 permit. In the early 2000s, the District projected that flows would eclipse the 181 mgd 
ADWF permitted capacity between 2005 and 2010 (Carollo Engineers 2008). The observed water 
conservation is attributable to a combination of an overall reduction in per capita flow and a 
reduction in wastewater-producing industries within the District’s service area. As to future flows, 
Senate Bill X7-7 was enacted in November 2009, requiring that statewide per capita urban water 
use be reduced by 20 percent by December 31, 2020, with an interim reduction target of at least 10 
percent by December 31, 2015.  

As a result of the current reduction in flows and the requirement for more conservation, the District 
substantially altered its projected use of capacity at the Sacramento Regional Wastewater Treatment 
Plant (SRWTP). The District now projects that the permitted capacity of 181 mgd ADWF is estimated 
to be reached in 40+ years. As described in Chapter 3, “Project Description,” future projections are 
based on estimated population growth while accounting for a flow reduction due to both the state-
mandated and reasonably expected (based on installation of water meters and other actions) water 
conservation measures. The ADWF flow reduction from water conservation results in a 22.5 percent 
reduction in ADWF flow that would otherwise occur (absent conservation measures) by the year 
2048. Future loads are calculated based on the population served. 
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Thus, while it can be concluded that water conservation is not needed to reduce significant project 
impacts, it also is clear that substantial water conservation by entities responsible for such direction 
(e.g., water purveyors) is already being implemented and will be expanded throughout the District’s 
service area. Therefore, this alternative is eliminated from further consideration in this DEIR.  

INCREASED INDUSTRIAL SOURCE CONTROL 
A comment on the NOP requested consideration of increased industrial source control to reduce 
adverse effects on the Sacramento River from the project. As described above in the discussion of 
“Increased Water Recycling,” the project would not result in any significant impacts from discharge of 
up to 181 mgd ADWF of treated effluent to the Sacramento River; thus, an alternative that reduces 
pollutants in the discharge of treated effluent would not substantially reduce or avoid any significant 
environmental impacts. 

Nevertheless, the District is involved in various pollution prevention outreach programs as required 
by the NPDES permit for mercury, chlorpyrifos and diazinon, dibenzo(a,h)anthracene, ammonia, 
2,3,7,8-Tetrachlorodibenzo-p-dioxin and other dioxin and furan congeners, and salinity. Additionally, 
since 2009, the District has responded to public interests by proactively developing education and 
outreach on how to handle waste pharmaceutical products, with an emphasis on not flushing these 
products down the drain. The residential community is the largest contributor of wastewater in the 
District’s service area because residential is the largest sector by size and flow. The industrial 
community contributes approximately five percent of the service area flow and is not a significant 
source of pollutants. Industries are already subject to federal pretreatment program regulations and 
pollutant limits. Increased industrial source control would have negligible effects on the District’s 
wastewater quality. 

Salinity is one of the chief concerns expressed by downstream water stakeholders, and the District is 
required through its NPDES permit to submit a Source Evaluation and Minimization Plan (SEMP) for 
salinity. The District is in the process of complying with this requirement, and submitted a revised 
SEMP to CVRWQCB on December 20, 2013. The District plans to coordinate its salinity reduction 
efforts with the Central Valley-Salinity Alternatives for Long Term Sustainability (CV-SALTS) efforts, 
once CVRWQCB adopts management practices being developed by CV-SALTS stakeholders. CV-
SALTS is a collaborative stakeholder process intended to provide for comprehensive management of 
salts in Central Valley surface and groundwater. 

Although salt loading (electrical conductivity [EC] and total dissolved solids [TDS]; see Section 4.7, 
“Hydrology and Water Quality”) from the project would not significantly affect downstream water 
users, CVRWQCB has identified a general concern regarding salinity contributions to the 
Sacramento-San Joaquin Delta where region-wide efforts are ongoing to address salinity issues that 
can impact agricultural, municipal, environmental, and industrial water users. Due to this concern, 
the NPDES permit includes a performance-based EC effluent limitation of 900 micromhos per 
centimeter (µmhos /cm). This annual average limit is intended to limit the salinity discharge to 
current levels. Finally, the NPDES permit requires a District service area-wide summation of available 
water supply salinity data to evaluate the relative contribution of salts attributable to source water. 
The District has submitted Water Supply TDS and EC Characterization reports annually to CVRWQCB 
since January 2012. 

The following presents interim measures the District is implementing until the CV-SALTS 
management practices are adopted and the EchoWater project is complete. 

 Continue influent, effluent, opportunistic, and industrial monitoring to further evaluate salinity 
sources and ions of concern. 

 Perform the water supply characterization study annually as required by the NPDES permit.  
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 Continue participation in the CV-SALTS effort and regional studies, and incorporate approved 
salinity management practices as appropriate when finalized.  

 Maintain the salinity component of the District’s Pollution Prevention Outreach website page. 
Continue to gather pollutant information and screen for potential significant salinity sources in 
the pretreatment program’s business and permit inventory, Collection System Operations Notice 
activities, and Temporary Discharge Permits. 

 Re-evaluate the SEMP when the EchoWater Project is completed.  

Thus, the District is already actively engaged is substantive activities to reduce pollutants in the 
effluent discharged from the SRWTP outside of the proposed project, and additional feasible 
measures for source reduction have not been identified, nor are they needed to reduce any 
significant water quality impacts associated with the project. This alternative is, therefore, eliminated 
from further consideration in this DEIR.  

7.3.2 Alternatives Evaluated in this EIR 
Alternatives evaluated in this DEIR are: 

 Alternative 1: No Project, 
 Alternative 2: UV Disinfection, 
 Alternative 3: Chlorine Gas, and 
 Alternative 4: Enhanced Secondary Treatment. 

The rationale for selection of these alternatives is provided below.  

ALTERNATIVE 1: NO PROJECT 
CCR Section 15126.6(e) (1) requires that the no project alternative be described and analyzed “to 
allow decision makers to compare the impacts of approving the project with the impacts of not 
approving the project.” The no project analysis is required to discuss “the existing conditions at the 
time the notice of preparation is published…as well as what would be reasonably expected to occur 
in the foreseeable future if the project were not approved, based on current plans and consistent 
with available infrastructure and community services” (Section 15126.6[e][2]). “If the project 
is…development project on identifiable property, the ‘no project’ alternative is the circumstance 
under which the project does not proceed. Here the discussion would compare the environmental 
effects of the property remaining in its existing state against environmental effects which would 
occur if the project is approved. If disapproval of the project under consideration would result in 
predictable actions by others, such as the proposal of some other project, this ‘no project’ 
consequence should be discussed. In certain instances, the no project alternative means ‘no build’ 
wherein the existing environmental setting is maintained. However, where failure to proceed with the 
project will not result in preservation of existing environmental conditions, the analysis should 
identify the practical result of the project’s non-approval and not create and analyze a set of artificial 
assumptions that would be required to preserve the existing physical environment.” (Section 
15126[e][3][B].) 

Under the No Project Alternative, no changes or upgrades to plant facilities or processes would be 
made and the current conditions at the SRWTP would remain the same. Alternative uses of the site 
would not be practical as it is dedicated to long-term wastewater treatment, so the No Project 
alternative reasonably assumes no additional facilities would be constructed on the project site. This 
alternative would avoid the impacts associated with the proposed project that are described in 
Chapters 4 and 5. However, because the current facilities at the SRWTP would not be able to meet 
the adopted NPDES permit requirements for a variety of pollutants, this alternative would not realize 
the key basic objectives of the project. Compliance with the adopted and amended permit is required 
by 2021 for ammonia and nitrate removal and by 2023 for Title 22 or equivalent compliance. Absent 
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a change to the permit, if these facilities are not provided the District would be in violation of law and 
subject to very significant legal liability, and would face enforcement by state or federal agencies 
(and potentially by citizen groups) that would include fines and other forms of enforcement. The 
District does not intend to ignore the permit requirements. 

ALTERNATIVE 2: UV DISINFECTION 
Alternative 2 would include similar facilities as the proposed project, except it would utilize different 
technology for the disinfection processes. Instead of using liquid chlorine for the disinfection process 
and sodium bisulfite for dechorination, this alternative would use a combination of pre-ozonation 
and granular media filtration (GMF) for filtration (pre-ozonation is not included with the proposed 
project) and ultraviolet lights for the disinfection processes (see Exhibit 7-1).  

These two technologies are described separately below. 

Pre-ozonation and Granular Media Filtration 
A variant of GMF is pre-ozonation placed upstream of GMF. Pre-ozonation conditions the water for 
improved filtration rates and enhances the removal of potential future regulated compounds. Pre-
ozonation has the ability to oxidize compounds that retard filtration rates and breakdown complex 
compounds, such as pharmaceutical compounds. By breaking down complex compounds, they 
become readily biodegradable and in turn convert the filter into a biologically active filter. 

Ozone would be generated from oxygen and both ozone and oxygen would be generated onsite at 
the point of use. Ozone would be injected into the process prior to the GMF. Three multi-pass 
serpentine ozone disinfection contact basins would be constructed to the south of the proposed 
filtration complex. Each ozone contact tank would hold approximately 0.25 million gallons, and 
would have overall dimensions of 48 feet wide by 50 feet long by 15 feet deep. The footprint for the 
ozone disinfection contact basins would be 7,200 square feet (sf). An ozone generation building 
would be required with overall dimensions of 200 feet by 200 feet (40,000 sf). 

Ultraviolet Light 
Ultraviolet (UV) irradiation is a disinfection method used at several wastewater facilities, including 
some with higher flows than SRWTP; however, there is no similar scale wastewater treatment plant 
meeting Title 22 or equivalent effluent quality criteria using UV for disinfection. As a physical 
process, UV forms minimal disinfection by-products compared with chemical disinfectants. UV light 
works by disrupting the DNA in biological cells preventing replication. However a natural process 
known as “dark repair” may result in the cells becoming viable and infective after UV treatment, 
whereas chemical oxidants sterilize the biological cells. Because UV is a physical process, it does not 
break down trace organic compounds which constitute an anticipated class of future regulated 
compounds, also referred to as constituents of emerging concern (CEC). To breakdown CECs during 
disinfection requires a strong chemical oxidant, such as ozone or chlorine. From an operations 
perspective, UV is energy intensive and at this scale could require over 18,000 lamps. Each lamp 
must be replaced on an annual basis. 

Two configurations of UV disinfection may be considered: Open Channel Systems and UV Reactor 
systems. For the purposes of this analysis, the conceptual design would be based on the open 
channel system. The overall footprint of the UV system is 125 feet by 350 feet (43,750 sf). In 
addition, a large electrical building of 100 feet by 200 feet (20,000 sf) would be required to supply 
switchgear and electrical equipment. 

This alternative would include pre-ozonation and ultraviolet lights in addition to the facilities included 
in the proposed project and, therefore, could result in substantially more energy consumption than 
the proposed project. Because this alternative would not use chlorine (liquid or gas) in the 
disinfection process, the additional effluent conduit or expanded contact basin would not be 
required as a means to increase chlorine contact. As a result, the total footprint of facilities and land 



Evaluation of Project Alternatives  Ascent Environmental 

 Sacramento Regional County Sanitation District 
7-10 EchoWater Project EIR 

disturbance associated with this alternative would be 409 acres, approximately 28 acres less than 
the proposed project. All other construction activities, disturbance areas, and project footprints for 
this alternative would be similar to the proposed project (see Exhibit 7-1).  

ALTERNATIVE 3: CHLORINE GAS 
Similar to the proposed project, Alternative 3 would use biological nutrient removal and granular 
media filtration, but would use existing chlorine gas facilities instead of liquid chlorine for the 
disinfection, and existing sulfur dioxide facilities for dechlorination instead of sodium bisulfite. All 
construction activities, disturbance areas, and project footprints for this alternative would be similar 
to the proposed project, except for the new building covering the existing chlorine gas and sulfur 
dioxide gas facility south of the existing dissolved air flotation tanks (DAFT) and digesters as shown 
in Exhibits 7-2a and 7-2b. The footprint of land disturbance for this alternative would be 480 acres, 
the same as would occur under the proposed project. The additional conduit or expanded contact 
basins would be required to provide increased chlorine contact time.  

ALTERNATIVE 4: ENHANCED SECONDARY TREATMENT ALTERNATIVE 
Alternative 4 would not include tertiary treatment filters. Thus, it would not meet the requirements of 
the NPDES permit that effectively force tertiary filtration. However, the District believes that the 
filtration requirements are not necessary to protect water quality and beneficial uses, and those 
requirements are presently the subject of litigation. If the District prevails in this argument in the 
litigation, Alternative 4 would meet project objectives and would presumably be available for 
selection. Thus, it is being considered in this EIR. 

Alternative 4 would use the same enhanced secondary treatment processes as the proposed project 
(biological nutrient removal, sodium hypochlorite for disinfection, and sodium bisulfite for 
dechlorination), but would not construct the tertiary filtration facilities (no granular filtration media 
filter or any other type of tertiary filter).  

This alternative would not require the filter influent pumping station (FIPS), chlorine contact tank, or 
filtration facility. Project activities associated with the construction and/or operation of these 
facilities--associated contractor laydown area, the landfill clean closure, or the south contractor/CM 
trailers—also would not be required (see Exhibit 7-3). As a result, land disturbance for this alternative 
would be 400 acres, approximately 80 acres less than under the proposed project. Further, 
construction would likely be completed two years earlier (2021 instead of 2023) for this alternative. 

7.3.3 Components Common to All Build Alternatives 
The following proposed facilities are common to the proposed project and all the build alternatives 
(i.e., not including “No Project”). These common components are also the same components that 
comprise the Enhanced Secondary Treatment Alternative shown in Exhibit 7-3).  

 Emergency Storage Basin (ESB) Improvements 
 Odor Control Improvements 
 Construction Laydown Areas 
 Contractor Trailers/Parking Areas 
 Security Areas 
 Onsite Road Improvements 
 Primary Effluent Pumping Station (PEPS) 
 Side Stream Facility 
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Source: Data received from Regional San in 2013; Adapted by Ascent Environmental in 2013 

Exhibit 7-1 UV Disinfection Alternative 
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Source: Data received from Regional San in 2013; Adapted by Ascent Environmental in 2013 

Exhibit 7-2a Chlorine Gas Alternative - Map 1 of 2 
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Source: Data received from Regional San in 2013; Adapted by Ascent Environmental in 2013 

Exhibit 7-2b Chlorine Gas Alternative - Map 2 of 2  
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Source: Data received from Regional San in 2013; Adapted by Ascent Environmental in 2013 

Exhibit 7-3 Enhanced Secondary Treatment Alternative 
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7.4 EVALUATION OF ALTERNATIVES 

7.4.1 Alternative 1: No Project 

AESTHETICS 
Under the No Project Alternative, no changes or upgrades to plant facilities or processes would be 
made and the current conditions, including light and glare conditions, at the SRWTP would remain 
the same. No conflict with plans, policies are regulations related to visual resources would occur. 
Further, this alternative would not result in any adverse effects related to the visual character of the 
site or nighttime lighting. While no impacts would occur under this alternative, no significant impacts 
were identified for the project. Nonetheless, overall aesthetic impacts of this alternative would be 
less than the project. (Less, but no significant difference) 

AGRICULTURAL RESOURCES 
Under this alternative, no new facilities would be constructed, and existing onsite operations would 
not change. Therefore, the No Project Alternative would have no impact associated with farmland 
conversion or conflicts with agricultural land uses. By comparison, the project would result in the 
conversion of 74 acres of Farmland of Local Importance as defined on the Farmland Mapping and 
Monitoring Program (FMMP) map; however, conversion of this land was determined to be a less-
than-significant impact because it is neither protected by the County General Plan nor otherwise 
defined as important farmland under CEQA. Moreover, the subject area is not planned for 
agricultural use in the future, and the project includes measures (related to terrestrial biological 
resource impacts) to actively conserve other farmland, further supporting the conclusion that the 
impact is less than significant. With the No Project Alternative, this land would neither be used for 
agriculture, nor would it be converted. The impacts would be virtually the same. (Similar)  

AIR QUALITY 
Under the No Project Alternative, the proposed upgrades to the existing facilities would not be 
constructed and the project site would not be further developed. Construction-and-operational 
emissions of criteria air pollutants, carbon monoxide (CO) concentrations, toxic air contaminants 
(TACs), and odors would not increase above existing levels. This alternative would avoid the project’s 
significant and cumulatively considerable air quality impacts, although project impacts can be 
mitigated to a less-than-significant level. (Less) 

CLIMATE CHANGE 
Under the No Project Alternative, the proposed upgrades to the existing facilities would not be 
constructed and the project site would not be developed. Construction emissions of GHGs would not 
be generated by the project and would remain at existing levels. This alternative would not add 
nitrification to the wastewater treatment process and, therefore, GHG emissions associated with 
nitrogen in wastewater discharge would be higher in comparison to the proposed project, which 
includes nitrification. However, the proposed project requires a substantial increase in electricity 
demand over existing conditions and, therefore, associated GHG emissions would surpass the 
reduction attributed to nitrification in the project. Thus, the No Project Alternative would generate 
less GHG emissions in comparison to the project. (Less) 

CULTURAL RESOURCES 
Under the No Project Alternative, no new construction would occur; therefore, no new facilities would 
be built, and no earthwork or ground-disturbing activities would occur. The existing facility footprint 
would not change. Because no earth-disturbing activities would occur, there would be no potential 
for disturbance to CA-SAC-586H or CA-SAC-1155H. Therefore, implementation of the No Project 
Alternative would eliminate the project’s significant impacts related to cultural resources. However, 
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mitigation is available to reduce this impact to a less-than-significant level. Nonetheless, overall 
cultural resources impacts would be less than the project. (Less, but no significant difference) 

GEOLOGY AND SOILS 
Under this alternative, no new facilities would be constructed, and existing onsite operations would 
not change. Therefore, the No Project Alternative would have no impact associated with geological 
hazards or soil erosion. All of the seismic hazards described in Section 4.6.2, “Existing 
Environmental Setting,” would remain as under existing conditions. The No Project Alternative would 
not create any conditions to increase those existing hazards or reduce the risks to people, 
structures, or the environment. Overall, the No Project Alternative would result in less geology and 
soils impacts compared to the project. (Less, but no significant difference) 

HYDROLOGY AND WATER QUALITY 
Under the No Project Alternative, there would be no construction of new treatment processes. The 
SRWTP would continue to utilize existing facilities to treat and discharge wastewater to the 
Sacramento River. Relative to the proposed project, this alternative would result in no new 
construction or operational impacts to hydrology.  

Because there would be no construction of new treatment processes under the No Project 
Alternative, there would be no hydrologic changes within the floodplain or to groundwater recharge, 
nor would there be increased stormwater runoff, and these effects described for the project, which 
were determined to be less than significant, would be eliminated. 

Because no new treatment processes would be constructed, effluent quality under the No Project 
Alternative would be the same as under existing conditions. The discharge rate under the No Project 
Alternative would ultimately reach the permitted capacity of 181 mgd ADWF, the same as the project 
(both the former and current permits allow 181 mgd ADWF) which is greater than the 141 mgd 
ADWF discharge rate under existing conditions. However, unlike the project, the No Project 
Alternative would not include the new facilities that improve effluent quality.  

Table 7-1 summarizes how SRWTP effluent quality under the No Project Alternative would be 
different from effluent quality under the proposed project. The constituents that would have 
increased effluent concentrations relative to the proposed project include: ammonia; total Kjeldahl 
nitrogen (TKN); total nitrogen; total organic carbon; mercury and methylmercury; and total coliform, 
Cryptosporidium, and Giardia. The remaining constituent concentrations would be the same as or 
less than that described for the proposed project. Thus, impact discussions are provided for 
ammonia; nitrogen compounds; total organic carbon; mercury and methylmercury; and total coliform, 
Cryptosporidium, and Giardia, to describe how the No Project Alternative could affect these 
constituents concentrations in downstream receiving waters, and whether such conditions would 
impact any beneficial uses of downstream waters, relative to existing conditions. 

Concentrations of some CECs in the SRWTP effluent under the No Project Alternative may be higher 
than under the project, as it is anticipated the project treatment processes would improve removal of 
some CECs. Thus, it is possible that CEC concentrations in the Sacramento River downstream of the 
discharge may be higher under the No Project Alternative than under the project. However, as 
described for the project, it is not possible to know how changes in receiving water concentrations 
under the No Project Alternative would affect beneficial uses or contribute to water quality 
degradation, as there are no regulatory criteria for CECs and much remains to be studied regarding 
effect level concentrations in the ambient environment. Thus, no impact conclusion can be made 
about the discharge of CECs under the No Project Alternative, and these are not discussed further in 
this section. (Greater, but no significance conclusion can be made) 
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Table 7-1 Effluent Quality under Alternative 1 (No Project) Relative to the Project 
Constituent Category Higher Concentration Same Concentration Lower Concentration 

Ammonia X   
Nitrate + Nitrite   X 

Total Kjeldahl nitrogen (TKN) X   
Total nitrogen X   

Total phosphorus  X  
Electrical conductivity (EC)  X  
Total dissolved solids (TDS)  X  

Chloride  X  
Total organic carbon (TOC) X   

Mercury and Methylmercury X   
Total Coliform, Cryptosporidium, and Giardia X   

DBCM, DCBM, and Total THMs   X 
Metals and Cyanide  X  

Pesticides X   
Other Organic Compounds  X  

Notes: DBCM = dibromochloromethane; DCBM = dichlorobromomethane; THMs = total trihalomethane compounds 

Source: Compiled by RBI in 2013 

 

Water Quality Impact – Ammonia  
Under the No Project Alternative, the mean concentration of ammonia in the SRWTP effluent would be 
the same as that under existing conditions. While not a result of the project, the SRWTP discharge rate 
would increase from the baseline of 141 mgd ADWF to the permitted capacity of 181 mgd ADWF. 

Modeling simulations were performed to quantify ammonia concentrations in the near-field area of 
the Sacramento River (i.e., initial 700 feet downstream of the SRWTP diffuser) under existing 
conditions and the No Project Alternative condition (Appendix D5). The simulations assessed 
compliance with the U.S. Environmental Protection Agency’s (U.S. EPA’s) 2013 ammonia criteria. 
U.S. EPA published two sets of acute and chronic ammonia criteria. One set of criteria are applicable 
when salmonids and early life stages are present, and the other set of criteria are applicable when 
unionid mussels also are present. Under the No Project Alternative, the 99.91 percentile and median 
ammonia concentrations would be 3.46 milligrams per liter nitrogen (mg/L-N) and 0.77 mg/L-N at 
700 feet downstream of the diffuser (i.e., the downstream end of the model domain), whereas under 
existing conditions these concentrations are 3.83 mg/L-N and 0.64 mg/L-N, respectively.  

The resulting ammonia concentrations in the Sacramento River would always be less than U.S. EPA’s 
2013 acute criteria applicable when salmonids are present and unionid mussels are absent. River 
concentrations would always be less than the 4-day average chronic criterion applicable when early 
life stages are present and unionid mussels are absent beginning at 60 feet downstream of the 
diffuser, and would be less the 4-day average criterion 99.96 percent of the time at 30 feet 
downstream of the diffuser. River concentrations would always be less than the 30-day average 
chronic criterion beginning at 350 feet downstream of the diffuser.  

The acute ammonia criterion applicable when unionid mussels are present would be met 99.98 
percent of the time at 30 feet downstream of the diffuser and 100 percent of the time beginning at 
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60 feet downstream of the diffuser. The 4-day average chronic criterion applicable when unionid 
mussels are present would be met 53.85 percent of the time at 30 feet downstream of the diffuser 
and 99.97 percent of the time at 700 feet downstream of the diffuser. The 30-day chronic criterion 
applicable when unionid mussels are present would be met 93.12 percent of the time at 700 feet 
downstream of the diffuser.  

Neither eggs, fry, juveniles, nor adult life stages of fishes residing in the Sacramento River near the 
SRWTP diffuser, or migrating/drifting through the effluent plume, would remain within 700 feet of 
the diffuser continuously for a 4-day or 30-day period or more (Robertson-Bryan, Inc. et al. 2013). 
Therefore, any exceedance of the U.S. EPA’s 2013 4- day average and 30-day average chronic 
criteria under the No Project Alternative would not cause lethality to fishes and thus would not 
adversely affect fish populations or communities of the Sacramento River. In addition, approximately 
100 feet of the river’s margins on both sides of the diffuser and the upper half of the river in the 
vicinity of the diffuser would be unaffected by the effluent plume. Thus, ammonia concentrations 
under the No Project Alternative would not impede the passage of aquatic life past the diffuser, if 
fish can detect elevated ammonia concentrations and seek to avoid them.  

The fact that the acute criterion would rarely be exceeded and the fact that phytoplankton, 
zooplankton, and benthic macroinvertebrates that drift through the zone of initial mixing would pass 
through the initial 700 feet in a matter of minutes indicate that these organisms would not be 
exposed to acutely lethal concentrations of ammonia. No Project Alternative ammonia 
concentrations could potentially affect the species composition and species-specific relative 
abundances of benthic macroinvertebrates that reside in bottom sediments within about 700 feet of 
the diffuser, based on species-specific tolerance levels. However, the majority of benthic 
macroinvertebrates residing in the Sacramento River near the diffuser are tolerant1 species. 
Moreover, because the area where the 4-day average and 30-day average criteria may be exceeded 
is negligible in size relative to the Sacramento River, no significant adverse effects to the benthic 
macroinvertebrate populations or aquatic communities of the lower Sacramento River would occur 
as a result of the No Project Alternative. Based on the above, the No Project Alternative would not 
cause an exceedance of applicable water quality criteria by a frequency, magnitude, and geographic 
extent that would result in substantial adverse effects to the aquatic life of the Sacramento River. 

There would be small increases in ammonia concentrations in the Sacramento River relative to existing 
conditions. The median ammonia concentration at 700 feet downstream of the diffuser would increase 
by 0.13 mg/L-N, from 0.64 to 0.77 mg/L-N. This would be a 20 percent increase, but these 
concentrations are well below U.S. EPA’s criteria for protection of aquatic life. Thus, the No Project 
Alternative would not use remaining assimilative capacity for ammonia relative to existing conditions by 
a sufficient magnitude that would result in substantial degradation that would cause a substantial risk 
of adverse effects to the aquatic life or other beneficial uses of the Sacramento River. (Greater, but no 
significant difference) 

Water Quality Impact – Nitrogen Compounds and Nutrient Enrichment Effects  
Modeling simulations were performed to quantify total nitrogen concentrations in the near-field area 
of the Sacramento River (i.e., initial 700 feet downstream of the SRWTP diffuser) and contributions 
to far-field Delta locations under existing conditions and the No Project Alternative condition. Under 
the No Project Alternative, the total nitrogen discharged from the SRWTP to the Sacramento River 
would be primarily as ammonia, because nitrate + nitrite concentrations in the effluent are typically 
at non-detect levels. With the increase in discharge to the permitted discharge rate relative to 
existing conditions, there would be an incremental increase in the total nitrogen load to the seven 
modeled Delta locations. Assuming conservative transport from the SRWTP diffuser, the modeled 
increase in median SRWTP effluent contribution of total nitrogen would range from 0 mg/L at 

                                                      
1  The term “tolerant” as used here refers to a metric, as defined by U.S. EPA (Barbour et al. 1999). A tolerant invertebrate is one that 

exists in non-pristine habitats and would typically be assigned a tolerance value of 6 or greater. Conversely, intolerant invertebrates 
would be assigned a value of 4 and below. 
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Stockton’s water supply intake to 0.1 mg/L in the Sacramento River at Hood. The median 
incremental increase in ammonia in the Sacramento River at Hood, assuming conservative transport 
from the SRWTP diffuser, would be 0.09 mg/L, and would range from 0–0.08 mg/L-N at the other six 
Delta locations based on the median percentage of SRWTP effluent at those sites.  

The median ambient concentration of ammonia in the Sacramento River at Hood is 0.32 mg/L-N. 
Median concentrations in the Delta at CCWD’s two water supply intakes and at Clifton Court Forebay 
are lower, ranging 0.015 mg/L to 0.041 mg/L-N. Median ambient total nitrogen concentrations in the 
Delta are less variable and range from 0.61 at Hood to 0.80 mg/L at CCWD’s Los Vaqueros Intake 
(Appendix D2).The addition of the No Project Alternative increment of total nitrogen would increase 
Sacramento River at Hood concentrations by 16 percent. The addition of the No Project Alternative 
increment of ammonia would increase Sacramento River at Hood concentrations by 28 percent.  

As was discussed for the project and in Appendix D2, there is no clear understanding of the extent to 
which concentrations of nitrogen, and its effect on the N:P ratio, or ammonia in the Delta are having 
on the Delta aquatic ecosystem. Some researchers have suggested that elevated ammonia 
concentrations are contributing to adverse effects, and other Delta ecosystem experts have found 
flaws in some of these conclusions and note that additional investigations are warranted. It is not 
certain that the 16 percent increase in total nitrogen and 28 percent increase in ammonia in the 
Sacramento River at Hood would result in sufficient degradation that would cause a substantial risk 
of adverse effects to beneficial uses. However, given the uncertainty and the magnitude of the 
increase in total nitrogen and ammonia, it is concluded that the increased discharge of nitrogen 
compounds would result in a potentially significant impact. In order to avoid this potentially 
significant effect the District would need to remove effluent ammonia concentrations at least to the 
point where there is no increase beyond existing conditions. (Greater, has the potential to produce a 
significant impact) 

Water Quality Impact – Total Organic Carbon  
Under the No Project Alternative, mean total organic carbon (TOC) concentrations in SRWTP effluent 
would remain unchanged relative to existing conditions. Modeling simulations were performed to 
quantify TOC concentrations in the near-field area of initial effluent mixing in the Sacramento River 
(i.e., initial 700 feet downstream of the SRWTP diffuser) and contributions to far-field Delta locations 
under baseline and full permitted capacity No Project Alternative conditions (Appendix D5).  

Delta TOC concentrations would increase incrementally under the No Project Alternative, although 
mean increases would be relatively small at 0–0.09 mg/L, substantially below typical commercial 
analytical detection limits. The increases in TOC in the Delta under the No Project Alternative are not 
considered substantial, and would not be sufficiently large to require new or different treatment for 
those drinking water municipalities withdrawing surface water from the Delta compared to that 
which is already required under existing conditions. In addition, surface water treatment regulations 
are already in place to control human health risks associated with DBP formation in finished drinking 
water supplies. Therefore, the No Project Alternative would not result in sufficient degradation that 
would cause a substantial risk of adverse effects to one or more beneficial uses of the Sacramento 
River and Delta. (Greater, but no significant difference) 

Water Quality Impact – Mercury and Methylmercury  
Under the No Project Alternative, the mean concentration of mercury and methylmercury in the SRWTP 
effluent would be the same as that under existing conditions. The mean total mercury concentration is 
3.71 ng/L and the mean methylmercury concentration is 0.38 ng/L. In addition, the SRWTP discharge 
rate would increase from 141 to 181 mgd ADWF. Modeling simulations were performed to quantify 
total mercury concentrations in the near-field area of initial effluent mixing in the Sacramento River 
(i.e., initial 700 feet downstream of the SRWTP diffuser) and contributions to far-field Delta locations 
under existing conditions and the No Project Alternative conditions (Appendix D5). 
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The mean SRWTP effluent concentration of total mercury of 3.71 ng/L would be well below the 
California Toxics Rule criterion of 50 nanograms per liter (ng/L) and the maximum contaminant level 
of 2,000 ng/L, as would mean concentrations in the Sacramento River within 700 feet of the SRWTP 
diffuser. Further, concentrations within 700 feet of the diffuser would never exceed U.S. EPA’s 
recommend criteria for protection of aquatic life. The No Project Alternative would essentially result 
in no change (<0.01 ng/L) in Sacramento River mean mercury concentrations at 700 feet 
downstream of the diffuser. The mean total mercury contributions to the Delta would increase from 
0–0.01 ng/L, relative to existing conditions, depending on location, but would still be very low and 
often immeasurable (0-0.069 ng/L). Because SRWTP effluent concentrations of total mercury would 
be less than all applicable criteria, the No Project Alternative would not contribute to exceedance of 
applicable total mercury criteria in the Delta. The changes in Delta mean total mercury 
concentrations under the No Project Alternative of 0-0.01 ng/L are not of sufficient magnitude to 
even be measurable using current laboratory methods. Thus, the increase in total mercury in the 
Delta under the No Project Alternative would be so small relative to existing conditions that it would 
not be a substantial and adverse change in Delta conditions or remaining assimilative capacity, and 
would not cause long-term degradation for total mercury of sufficient magnitude to cause adverse 
effects to beneficial uses. 

Methylmercury objectives are expressed as fish tissue concentrations, whereas simulations were 
performed to evaluate changes in Sacramento River and Delta water concentrations, which are not 
directly comparable. Changes in receiving water concentrations in total mercury and methylmercury, 
and compliance with the SRWTP’s waste load allocation of 89 g/yr methylmercury assigned in the 
Basin Plan by the Delta methylmercury TMDL, were used to assess whether water quality objectives 
would be exceeded and beneficial uses protected. The Basin Plan establishes the loading capacity 
and allocations for methylmercury as a TMDL implementation action to achieve compliance with 
applicable fish tissue objectives. Mean concentrations of methylmercury in the Sacramento River 
would change immeasurably from existing conditions at 700 feet downstream of the diffuser. Mean 
SRWTP contributions of methylmercury to the seven Delta locations assessed would increase, 
though immeasurably by 0–0.001 ng/L, depending on location.  

Table 7-2 identifies the modeled monthly average effluent discharge rate and the methylmercury 
load for existing conditions and the No Project Alternative, using mean effluent concentrations. With 
the No Project Alternative, the annual methylmercury load would be higher than the Basin Plan’s 
waste load allocation by about 15 percent.  

Table 7-2 Methylmercury Load Estimates for Existing Conditions and the No Project Alternative 
Scenario Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total 

Monthly Average Discharge Rate 

Existing Conditions (mgd) 164 167 204 160 151 149 141 142 140 144 150 175 
 No Project Alternative (mgd) 202 205 240 198 189 187 181 181 179 183 188 213 
 Monthly Average 

Methylmercury Load 
             Existing Conditions (g) 7.3 6.7 9.1 6.9 6.7 6.4 6.3 6.3 6.0 6.4 6.5 7.8 82.6 

No Project Alternative (g) 9.0 8.3 10.7 8.6 8.4 8.1 8.1 8.1 7.7 8.2 8.1 9.5 102.7 
Notes: g = grams; mgd = million gallons per day 

Source: Data provided by RBI in 2013 based on Appendices D1 and D2 

 

The magnitude of the methylmercury load increase under the No Project Alternative must be 
evaluated against the total methylmercury load to the Delta to understand the extent to which the 
alternative could cause degradation and affect beneficial uses of the Delta. The estimated increase 
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in methylmercury load would be 20.1 g/year, or an average of 0.06 g/day. By comparison, annual 
average methylmercury inputs to the Delta from all sources—tributaries, urban runoff, wastewater 
treatment plants, wetlands, sediment flux, agricultural returns, and atmospheric deposition—is 
approximately 14.3 g/day (CVRWQCB 2010). Thus, the incremental increase in methylmercury load 
under the No Project Alternative would be only 0.4 percent of the total Delta load. Because the 
SRWTP effluent is such a small component of the methylmercury load to the Delta, and because the 
increase in effluent contribution to the Delta would be immeasurable (i.e., 0–0.001 ng/L), 
methylmercury concentrations in the Delta under the No Project Alternative would be immeasurably 
different from that under existing conditions. Thus, the increased methylmercury load under the No 
Project Alternative would not contribute measurably to degradation that would cause a substantial 
risk of adverse effects to beneficial uses beyond that which may be occurring under existing 
conditions. 

Further, the Delta methylmercury TMDL and associated Basin Plan amendment include an 
implementation program–the Delta Mercury Control Program–being implemented by CVRWQCB. The 
Delta Mercury Control Program consists of a number of components, including the development of 
upstream mercury control programs for major tributaries; the development and implementation of a 
mercury exposure reduction program to protect humans; and the development of a mercury offset 
program. Methylmercury wasteload allocations must be met by 2030, unless CVRWQCB modifies this 
compliance date. CVRWQCB has been including schedules of compliance and participation in a Delta 
mercury control study and mercury exposure reduction program in NPDES permits being renewed for 
Delta dischargers, and CVRWQCB has required the District to implement discharger-specific total 
maximum daily load actions, including the requirement for a pollutant minimization program, 
participation in the mercury control study, and exposure reduction program. Thus, regulations are in 
place with an identified agency–CVRWQCB –directing actions to improve mercury and methylmercury 
conditions in the Delta. These actions would be implemented by CVRWQCB regardless of the project 
alternative selected by the District. The intent of these actions is to protect beneficial uses from the 
current elevated concentrations of methylmercury. These actions would contribute to the District 
achieving its wasteload allocation under the No Project Alternative. Thus, the predicted incremental 
increases in loading described above are conservative, because the analysis does not account for likely 
reductions in effluent mercury and/or methylmercury concentrations due to these actions.  

Based on the above, the No Project Alternative discharge of mercury and methylmercury would not 
cause an exceedance of applicable water quality objectives by frequency, magnitude and geographic 
extent that would result in substantial adverse effects to one or more beneficial uses within the 
Sacramento River and Delta. Further, this alternative’s discharges of mercury and methylmercury 
would not cause a substantial adverse increase in levels of a bioaccumulative pollutant by 
frequency, magnitude and geographic extent that the Sacramento River and Delta would be 
expected to have measurably higher body burdens in aquatic organisms, and thus would not pose 
substantially higher health risks to wildlife or humans that consume aquatic organisms. This 
alternative also would not degrade water quality by a sufficient magnitude that would cause a 
substantial risk of adverse effects to beneficial uses relative to existing conditions. Finally, this 
alternative would not further degrade water quality of CWA Section 303(d)-listed water bodies 
identified as impaired due to elevated mercury and methylmercury such that beneficial use 
impairment would be made discernibly worse. (Greater, but no significant difference) 

Water Quality Impact – Total Coliform, Cryptosporidium, and Giardia  
Under the No Project Alternative, the mean concentration of total coliform, Cryptosporidium, and 
Giardia in the SRWTP effluent would be the same as that under existing conditions, as shown in 
Table 7-3. 
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Table 7-3 Concentrations of Total Coliform, Cryptosporidium, and Giardia in the SRWTP Effluent under the 
No Project Alternative 

Parameter Units Existing Conditions/No Project 
Alternative (mean) 

Total coliform MPN/100 mL 3.18 
Cryptosporidium oocysts/100 mL 1.15 

Giardia cysts/100 mL 8.24 
Notes: mL = milliliters; MPN/100 mL = most probable number of coliform per 100 milliliter 

Source: Existing Conditions/No Project Alternative from Appendix D2 

 

There are no applicable water quality objectives or criteria for total coliform. The Basin Plan does 
contain bacteria objectives for fecal coliform for surface waters applicable to waters designated for 
REC-1 use. The fecal coliform concentration shall not exceed a geometric mean of 200 most 
probable number per 100 millimeters (MPN/100 mL) based on a minimum of five samples taken in 
a 30-day period and shall not exceed 400 MPN/100 mL in ten percent of samples taken in a 30-day 
period. Also, U.S. EPA has published criteria for enteroccoci and Escherichia coli for protection of 
contact recreation (U.S. EPA 2012). In regulating the discharge of pathogens from wastewater 
treatment plants, CVRWQCB has applied recommendations from California Department of Public 
Health, which consider acceptable levels of risk to human health from infection and illness. The 
implementation of the recommendations is in the form of prescribing level of treatment in NPDES 
permits, rather than specifying numeric limits for specific pathogens.  

Modeling simulations were performed to quantify total coliform bacteria concentrations in the near-
field area of initial effluent mixing in the Sacramento River (i.e., initial 700 feet downstream of the 
SRWTP diffuser) under existing conditions and the No Project Alternative condition when the SRWTP 
would discharge at the permitted discharge rate of 181 mgd ADWF (Appendix D5). Sacramento River 
total coliform bacteria concentrations downstream of the diffuser are reduced by current SRWTP 
discharges, and would be reduced somewhat further under the No Project Alternative, relative to 
existing conditions. This is because effluent concentrations of total coliform are lower than those in 
the river itself. Moreover, based on the projected effluent concentrations and modeling results, the 
No Project Alternative would not cause an exceedance of the Basin Plan objective for fecal coliform 
bacteria for protection of contact recreation uses in the Sacramento River, and thus also in no other 
downstream Delta locations.  

Cryptosporidium and Giardia were not modeled because of lack of adequate ambient data; there are 
also no SRWTP effluent-specific data on the viability, and thus infectivity, of the oocysts and cysts in 
disinfected effluent. However, the effects of the SRWTP on the risk of illness or infection from the 
ingestion of Sacramento River water have been calculated. With the concurrence of CVRWQCB and 
CDPH, the District retained Dr. Charles Gerba, a national expert in the performance of pathogen risk 
assessments, to evaluate the risks associated with the current SRWTP secondary treatment plant 
discharge. Dr. Gerba estimated the infectivity of Cryptosporidium oocysts to average 24 percent 
based on observations after secondary sewage treatment (Gerba 2010a). While no method currently 
exists for assessing the infectivity of Giardia cysts in wastewater, Dr. Gerba (2010b) found that the 
risk of infection or illness associated with Giardia in the existing SRWTP secondary effluent is 
essentially zero (2010b, 2012). This finding was based on Dr. Gerba’s assessment of the chlorine 
dosage and chlorine contact time in the existing secondary discharge (Gerba 2010b, 2010c, 2012).  

Cryptosporidium and Giardia are capable of surviving in the environment under unfavorable 
conditions for long time periods (Carey et al. 2004, as cited in Appendix D2). However, their 
persistence in surface waters is affected by temperature, ultraviolet light exposure, and removal 
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from the water column by sedimentation processes, and they are also subject to natural die-off 
(Appendix D2). Sedimentation is an important removal process in slow-moving waters and may be a 
significant removal process in the Sacramento River downstream of the SRWTP diffuser due to its 
turbidity and relatively low velocity (Appendix D2). Gerba (2010a, 2010b, 2012) estimated risk from 
swimming in the Sacramento River upstream and downstream of the SRWTP diffuser assuming 20:1 
average daily dilution and determined the risk of illness to be less than the risk threshold 
recommended in U.S. EPA’s primary contact recreation criteria (most recently adopted in 2013) and 
less than the 1 in 10,000 risk threshold recommended by CDPH (Yamamoto, pers. comm., 2010).  

The level of treatment that drinking water treatment plants are required to provide depends on the 
annual average Cryptosporidium (oocysts/L) in the source water. The mean effluent fraction at the 
seven modeled Delta locations, which includes five major water supply intakes, would range from 0 
percent (at the Stockton intake) to 1.3 percent at CCWD’s Rock Slough intake. This small SRWTP 
effluent fraction coupled with the likely loss of Cryptosporidium during transport and dilution of 
effluent to these locations would not be expected to cause Cryptosporidium levels to substantially 
change relative to existing conditions, or cause Delta locations to become classified higher than bin 
1 under the methodology established in the Long Term 2 Enhanced Surface Water Treatment Rule 
(LT2ESWTR). 

CVRWQCB has prescribed the requirement in the current NPDES permit that the SRWTP effluent be 
filtered prior to discharge to the Sacramento River for the protection of recreational, agricultural, and 
municipal uses. The CVRWQCB concluded in the NPDES permit that the current discharge is causing 
levels of risk in the Sacramento River that exceed a CDPH-recommended threshold of 1 in 10,000 
risk of infection. However, the permit did not consider all of the available scientific evidence that 
existed at the time of permit adoption. That evidence included a risk assessment performed by Dr. 
Gerba, whose final findings were made in the fall of 2010. Dr. Gerba evaluated the risk levels to 
swimmers in the Sacramento River upstream and downstream of the SRWTP discharge (2010a, 
2010b, 2010c 2012). Based on his study, Dr Gerba (2010b) concluded in the fall of 2010, “My 
analysis of the risks of infection to bathers below and above the outfall from Giardia and 
Cryptosporidium showed no statistical difference in the risks, indicating that the occurrence of these 
organisms in the discharge did not result in any substantial increase in risk in the Sacramento 
River.” He also concluded that the risk associated with Giardia was essentially zero based on the 
consideration of chlorine dosage and contact time in the SRWTP prior to discharge to the river. This 
was based on his expert analysis and was well documented in his final findings (Gerba 2010b, 
2010c, 2012). In July, 2012, CDPH staff offered a statement at a SWRCB workshop disagreeing with 
Dr. Gerba’s conclusion that the health risk associated with Giardia in the SRWTP discharge is 
essentially zero. This statement was described in SWRCB Order WQ 2012-0013, which was used to 
support the CVRWQCB’s determination to require filtration for the SRWTP. However, CDPH staff did 
not provide alternative technical evidence or analysis specific to the SRWTP to quantify the risk 
associated with Giardia in the discharge, or to indicate that any risk to recreational uses is 
substantial and adverse. In absence of alternative evidence to the contrary to Dr. Gerba’s findings, 
and in recognition that Dr. Gerba is a nationally-recognized expert on these matters, this assessment 
relies on his findings. 

Dr. Gerba (2010b) further stated, “The risks associated with protozoan pathogens from SRWTP 
discharge likely decrease with distance downstream of the outfall, due to fate and transport 
processes such as die-off from UV light and sedimentation, and also any effect of other water 
sources that may join the system. Both Giardia and Cryptosporidium are very sensitive to inactivation 
by UV light found in sunlight.” There are no pathogens standards against which to evaluate 
protection of agricultural uses. However, extensive dye and modeling studies of the SRWTP effluent 
discharge indicate that the 20:1 daily average river to effluent dilution ratio recommended by 
California Department of Public Health for protection of municipal and agricultural uses is always 
achieved in the Sacramento River (outside the volume occupied by the discharge submerged plume) 
(Flow Science, Inc. 2008a, 2008b). Also, given the inactivation of Giardia and Cryptosporidium when 



Evaluation of Project Alternatives  Ascent Environmental 

 Sacramento Regional County Sanitation District 
7-28 EchoWater Project EIR 

exposed to UV light during transport coupled with dilution of the effluent, it is expected there would 
be no increased risk to agricultural or municipal uses under the No Project Alternative relative to 
existing conditions. Also, based on Dr. Gerba’s analysis, the No Project Alternative would not be 
expected to adversely affect contact recreation (REC-1) uses of the Sacramento River or the Delta, 
where the SRWTP effluent would be more diluted, and loss of these pathogens would likely occur. 

In its evaluation of the merits of the current NPDES permit, SWRCB (in its Order WQ 2012-0013) 
made a number of conclusions or statements in reaching its determination that filtration was needed 
to protect beneficial uses in the Sacramento River and Delta. Those statements and conclusions 
covered a range of topics, including the effects of “double dosing” associated with tidal reversals in 
the Sacramento River, the relevance of U.S. EPA ambient water quality criteria in the evaluation of 
risk to swimmers, the CDPH statement referenced above, the effectiveness of current SRWTP 
chlorination facilities, the potential impact of the SRWTP discharge on the Freeport water supply 
intake, and others. The District has found that these conclusions are not based on evidence or, in 
other cases were not based on the best evidence, or otherwise do not justify the requirement for 
filtration. The District addressed these issues in material presented to SWRCB, and also summarized 
most of this material in a memorandum filed with the Sacramento County Superior Court (SWRCB 
2012; Regional San 2012a, 2012b, 2012c, 2012d, 2013). All of the information contained in 
SWRCB Order WQ 2012-0013 and in the District’s response to that order has been reviewed and 
has been considered in the preparation of this EIR.  

In consideration of all available information, the increase in discharge rate from 141 mgd ADWF 
under existing conditions to the permitted discharge rate of 181 mgd ADWF under the No Project 
Alternative would increase total coliform, Cryptosporidium, and Giardia loading to the Sacramento 
River. However, as described above, total coliform, Cryptosporidium, and Giardia concentrations in 
the Delta are not expected to increase to a level that would result in degradation that would cause a 
substantial risk of adverse effects to one or more beneficial uses of the Sacramento River and Delta. 
Thus, the No Project Alternative would not cause long-term degradation or use remaining 
assimilative capacity for these pathogens, relative to existing conditions, that would increase risk of 
adversely affecting beneficial uses. (Greater, but no significant difference) 

Water Quality Impact – Dissolved Oxygen  
Under the No Project Alternative, the concentrations of oxygen demanding substances in the SRWTP 
effluent would remain unchanged relative to existing conditions. With the SRWTP discharge rate 
increase from 141 mgd ADWF to the permitted capacity of 181 mgd ADWF, the LDOPA-modeled 
minimum dissolved oxygen (DO) concentration in the Sacramento River would decrease by about 
0.4 mg/L from an existing condition value of 6.6 mg/L to 6.2 mg/L under the No Project Alternative 
(Appendix D2). This would be lower than the Basin Plan objective for DO of 7 mg/L. However, the 
minimum receiving water DO concentration would not be lower than the U.S. EPA recommended 1-
day minimum DO criterion of 5 mg/L for early life stages of cold water organisms. The U.S. EPA 
recommended DO criteria were relied upon for this impact assessment, rather than the Basin Plan 
DO objectives, because the U.S. EPA criteria more accurately reflect DO-related effect thresholds on 
aquatic organisms based on the available scientific literature. The slight decrease in the LDOPA-
modeled minimum DO concentration would result in a reduction in the remaining long-term average 
assimilative capacity with respect to the 5.0 mg/L U.S. EPA 1-day criterion of about 27 percent. 
While the modeling shows a moderate reduction in the remaining long-term average assimilative 
capacity for DO relative to the U.S. EPA DO criteria, the long-term average receiving water DO 
concentrations in the Sacramento River and far-field locations downstream of the SRWTP discharge 
would be anticipated to remain well above the U.S. EPA DO criteria applicable to longer averaging 
periods (i.e., 7-day and 30-day mean DO objectives). Furthermore, the modeled minimum DO sag 
would occur in a limited section of the Sacramento River, and re-aeration would result in less DO 
reduction at far-field locations further downstream in the Delta or Suisun Marsh. Therefore, the 
potential degradation would not be of sufficient magnitude and geographic extent to substantially 
increase the risk of adverse effects to aquatic life beneficial uses. Moreover, because the modeled 
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minimum DO concentrations would be limited in location, the No Project Alternative would not 
contribute measurably to the existing Clean Water Act Section 303(d) impairments for DO in the 
Delta and Suisun Marsh or make the beneficial use impairments discernibly worse. (Greater, but no 
significant difference) 

Water Quality Impact – Pesticides  
As discussed for the project, less than 6 percent of pyrethroid in SRWTP effluent is freely dissolved, 
and thus available for biological uptake. The remainder (>94 percent) of pyrethroid is primarily 
associated with effluent TOC, in both particulate (i.e., particulate organic carbon) and dissolved (i.e., 
dissolved organic carbon) forms and not available for biological uptake. Studies of pyrethroids in the 
current SRWTP effluent have found no definitive correlation between presence of pyrethroid 
insecticides in effluent, and toxicity to the pyrethroid sensitive arthropod Hyalella azteca (Weston et 
al. 2013; Parry and Young, 2013). Moreover, similarly executed bioassays utilizing samples of 
Sacramento River water downstream of the effluent discharge observed no toxicity that could be 
associated with pyrethroids (Weston et al. 2013).  

Under the No Project Alternative, there would be no significant change in the type of treatment 
employed at the SRWTP. Thus, total recoverable pyrethroid concentrations in the effluent would 
remain unchanged relative to existing conditions and the distribution of pyrethroid between TOC-
associated and freely-dissolved bioavailable phases would be the same as existing conditions. The 
increase in discharge rate from 141 mgd ADWF to the permitted 181 mgd ADWF rate would be 28 
percent; however, this would not translate to a 28 percent increase in pyrethroid concentrations in 
the fully mixed river. The effluent would continue to be a relatively small fraction (one to three 
percent) of the total river flow at this condition. This effluent fraction combined with the fact that only 
a small fraction (<6 percent) of total pyrethroids in the effluent would be available for biological 
uptake would not result in a substantial adverse change in river conditions or remaining assimilative 
capacity. Based on recent studies (Weston et al. 2013; Parry and Young 2013) that have found no 
pyrethroid-associated toxicity downstream of the current effluent discharge and that there would be 
no substantial adverse change in bioavailable river concentrations under the No Project Alternative, 
the discharge of pyrethroids under the No Project Alternative would not be expected to result in 
exceedance of water quality objectives or result in sufficient degradation that would cause 
substantial risk of adverse effects to aquatic life beneficial uses in the Sacramento River and Delta. 
(Greater, but no significant difference) 

Water Quality Impacts: Overall 
Overall, water quality impacts under Alternative 1 would be greater for the majority of constituents 
compared to the project. Exceptions are that there would be no change in hydrology and operations-
related stormwater effects under the No Project Alternative, and trihalomethane compound 
concentrations would remain the same as existing conditions and thus would be lower than under 
the project conditions. The No Project Alternative has the potential to result in significant impacts 
associated with nitrogen compounds and nutrient enrichment effects (associated with ammonia 
discharges) that would not result with the project. Further, for other constituents where the 
concentrations would be slightly higher than under the project conditions, while the difference would 
not be substantial (i.e., no difference in the significance of impacts), higher loads would occur with 
this alternative as a result of the increased effluent discharge rate of 181 mgd ADWF, as described 
in detail above. (Greater, has potential to result in a new significant impact) 

AQUATIC BIOLOGICAL RESOURCES 
Under the No Project Alternative, there would be no construction of new treatment processes and 
the SRWTP would utilize existing facilities to treat and discharge wastewater to the Sacramento 
River. Because no new treatment processes would be constructed, effluent temperature under the 
No Project Alternative would remain the same as that which occurs under existing conditions. 
However, the discharge rate under the No Project Alternative would increase over time from 141 
mgd ADWF to the permitted capacity of 181 mgd ADWF. Thus, while the effluent temperature would 
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not change, there would be an increased thermal load to the Sacramento River, relative to existing 
conditions, which could result in minor increases in temperatures downstream of the SRWTP 
discharge. Thus, an evaluation of the potential effects of altered water temperatures in the 
Sacramento River under the No Project Alternative is provided below.  

Thermal-related Blockage or Delays of Fish Migrating Past the SRWTP Diffuser  
Findings reported by Roberson-Bryan, Inc. et al. (2013) and discussed in Impact 4.8-2 for the 
proposed project indicate that fish migration through the lower Sacramento River is not affected by 
the SRWTP discharge. None of the 22 fish tracking study reports that were reviewed by Robertson-
Bryan, Inc. et al. (2013), or any of the outreach with researchers who conducted these studies, 
revealed any concerns related to migration delay or blockage of adult fishes at the SRWTP discharge 
location. Hydroacoustic monitoring of fish movements and distribution near the SRWTP diffuser by 
Robertson-Bryan, Inc. et al. (2013) indicate that fish simply migrated past the diffuser and did not 
hold near the diffuser for extended periods of time. Density distribution plots and assessments of 
fish trajectory and velocity from this study showed no evidence of blockage or delay of migration. 
Similarly, Robertson-Bryan, Inc. et al. (2013) reported that approximately half of the 99 predatory 
fishes implanted with acoustic tags migrated immediately out of the monitoring area around the 
SRWTP diffuser and the other fish that were tracked for longer period of time showed no evidence 
that their movements were blocked or inhibited in any way by the SRWTP thermal plume (i.e., many 
fish moved freely upstream and then back downstream of the diffuser multiple times while detected 
in the acoustic array). Movements of tagged juveniles Chinook salmon smolts passing through the 
SRWTP thermal plume were rapid (i.e., average of 5 minutes), linear, and showed no evidence of 
delay or erratic swimming behavior. Finally, Robertson-Bryan, Inc. et al. (2013) concluded that that 
the lower Sacramento River downstream of the SRWTP discharge never experiences concurrent DO 
and temperature conditions, nor are such conditions expected to occur in the future, that would 
block the upstream migrations of adult Chinook salmon or any other fish species under existing 
conditions. In contrast to the proposed project, effluent concentrations of oxygen-demanding 
substances would not be reduced under the No Project Alternative and minimum DO concentrations 
in the Sacramento River downstream of the SRWTP under the No Project Alternative would be 
effectively the same as that which occurs under existing conditions. As discussed above, Robertson-
Bryan, Inc. et al. (2013) concluded that concurrent DO and temperature conditions that could block 
migrations of adult fishes do not occur under existing conditions thus and would not be expected to 
occur under the No Project Alternative. 

No information compiled under any of the Robertson-Bryan, Inc. et al. (2013) study elements 
indicates that the thermal plume downstream of the SRWTP diffuser in any way inhibits upstream or 
downstream movement of adult or juvenile fishes. The zones of passage that currently occur at the 
SRWTP diffuser under existing conditions would be the same when the SRWTP reaches its permitted 
capacity of 181 mgd ADWF under the No Project Alternative and the thermal characteristics of the 
plume within the initial 400 feet downstream of the diffuser would change negligibly relative to 
characteristics of the plume under existing conditions. Consequently, the conditions in the SRWTP 
thermal plume under the No Project Alternative would not block or substantially delay the movement 
of any adult or juvenile resident or migratory fish species past the SRWTP diffuser (Robertson-Bryan, 
Inc.et al. 2013, Section 5.4). In addition, fully mixed river temperatures would change negligibly 
under the No Project Alternative, relative to temperatures under existing conditions, and DO levels 
downstream of the SRWTP diffuser would not be expected to fall below 5 mg/L at any time, due to 
the discharge. Therefore, downstream fully mixed conditions under the No Project Alternative would 
not result in concurrent temperature and DO levels that would block or substantially delay the 
upstream movement of Chinook salmon or any other fish species (Robertson-Bryan, Inc.et al. 2013, 
section 5.4). (Similar)  
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Mortality or Sublethal Adverse Effects to Fish, Macroinvertebrates, or Plankton Caused by 
Acute (Short-term) Exposure to Elevated Water Temperatures within the Thermal Plume 
Immediately Downstream of the SRWTP Diffuser  
As discussed above, effluent temperatures under the No Project Alternative would be the same as 
effluent temperatures under existing conditions. However, the rate of effluent discharge will increase 
over time from the current 141 mgd ADWF, up to the permitted capacity of 181 mgd ADWF. The 
increases in effluent discharge would have minimal effects on the size of the SRWTP thermal plume 
and thermal contours within the plume, and would not decrease the zones of passage at the SRWTP 
diffuser under the No Project Alternative, relative to existing conditions. 

Findings reported by Robertson-Bryan, Inc. et al. (2013, Section 5.4) for existing SRWTP facilities 
discharging at the permitted capacity of 181 mgd ADWF indicate that thermal conditions within the 
plume immediately downstream of the SRWTP in the lower Sacramento River would not cause acute 
lethality or sub-lethal adverse thermal effects on special-status fish species, phytoplankton, or 
zooplankton passing through the plume at any time of year. Based on lower Sacramento River 
velocities of 0.2 to 2.0 feet/second, organisms drifting through the plume would be exposed to a 
gradient of elevated temperatures for approximately 3 to 33 minutes until reaching downstream 
areas of the plume where river temperatures typically return to within 1–2°F of background 
temperatures. A river velocity of 0.2 feet/second is the estimated lowest Sacramento River velocity 
at Freeport just prior to the District ceasing discharge due to the 14:1 ratio NPDES permit 
requirement and 2.0 feet/second is towards the upper range of non-flood event river velocities. The 
highest temperatures would always exist immediately adjacent to the diffuser ports and are very 
rapidly attenuated with distance downstream due to rapid effluent mixing with river water. 
Furthermore, organisms drifting or swimming through the warmest portion of the plume have 
exposures to elevated temperatures that are sufficiently short in duration in all cases that organism-
specific acute thermal tolerances are not exceeded. This exposure duration would not subject 
drifting fish eggs, larvae, BMIs, or plankton to thermal conditions that would be lethal, nor would they 
experience thermal exposures that would cause sub-lethal adverse thermal effects. Consequently, 
conditions in the SRWTP thermal plume under the No Project Alternative would not cause mortality to 
aquatic organisms passing through or holding within the SRWTP effluent plume, nor would it cause 
temperature degradation of sufficient magnitude, frequency, and geographic extent that would 
adversely affect any aquatic species’ long-term population levels. (Similar)  

Holding by Predatory Fishes within the Thermal Plume Immediately Downstream of the 
SRWTP Diffuser, Thereby Increasing Predation Rates on Special-status Fishes Migrating 
Past the SRWTP Diffuser 
As discussed above, effluent temperatures under the No Project Alternative will be the same as 
effluent temperatures under existing conditions. However, the rate of effluent discharge will increase 
over time from 141 mgd ADWF to the permitted capacity of 181 mgd ADWF. The results of the 
hydroacoustic and acoustic tag monitoring of juvenile Chinook salmon and predatory fishes from the 
Temperature Study (Robertson-Bryan, Inc.et al. 2013) provided no evidence of attraction of 
predatory fishes to the thermal plume immediately downstream of the SRWTP diffuser under effluent 
discharges ranging from 0 to 330 mgd. As also demonstrated by the Temperature Study, predatory 
fishes do not currently hold within the thermal plume in large numbers, and rates of predation on 
emigrating juvenile Chinook salmon and special-status fishes near the SRWTP diffuser are low, and 
certainly no higher than elsewhere in the lower Sacramento River. Negligible, if any, changes in 
thermal plume temperatures would occur under the No Project Alternative, relative to existing 
conditions, and thus predatory fishes are not expected to hold within the plume for extended periods 
of time with any greater frequency under the No Project Alternative compared to that observed 
during the Temperature Study. Thermal plume conditions under the No Project Alternative would not 
increase the degree to which predatory fishes hold within the thermal plume currently which, as 
stated above, is low. As such, rate of predation of juvenile fishes near the SRWTP diffuser, including 



Evaluation of Project Alternatives  Ascent Environmental 

 Sacramento Regional County Sanitation District 
7-32 EchoWater Project EIR 

special status fishes, is not expected to increase under the No Project Alternative, relative to existing 
conditions. (Similar)  

Population- or Community-level Effects to Fish, Macroinvertebrates, or Plankton from an 
Incremental Increase in Downstream Water Temperatures (Fully Mixed Condition)  
Figures F-1 through F-24 in Appendix D1 provide monthly cumulative probability distribution plots of 
the lower Sacramento River water temperature at the point where effluent initially mixes completely 
with river flows (i.e., about 2-3 miles downstream of the diffuser). For all months, the frequency with 
which any given river temperature would be exceeded would be virtually the same under the No 
Project Alternative, relative to the that which occurs under existing conditions (i.e., the cumulative 
probability of exceedance lines in the above-cited graphics are virtually identical for both conditions). 
The median temperatures differed by 0.04°F or less between the No Project Alternative and existing 
conditions when examined across all water year types (Appendix D1, Figures F-1 through F-12), and 
by 0.06°F when examined for dry and critical water year types only (Appendix D1, Figures F-13 
through F-24). Similarly, the highest temperatures (i.e., 99.91 percent exceedance values) differed 
by 0.09°F or less between the No Project Alternative and existing conditions when examined across 
all water year types (Appendix D1, Figures F-1 through F-12), and by 0.15°F or less when examined 
for dry and critical water year types only (Appendix D1, Figures F-13 through F-24). The thermal 
effects modeled represent a location in the lower Sacramento River where effluent initially mixes 
fully across the river cross-section and thus represents the greatest fully mixed temperature effect. 
The magnitude of temperature increases caused by the discharge at this location would attenuate 
further with increasing distance downstream due to additional dilution, tidal influences, and ambient 
air temperature influences. Hence, the thermal effects of the SRWTP discharge under the No project 
alternative would be even lesser than those identified above at other downstream Delta locations.  

The difference in fully mixed monthly temperatures between the No Project Alternative and existing 
conditions are very small and would impart a negligible change in the seasonal lower Sacramento 
River and Delta temperature regime downstream of the SRWTP diffuser, relative to existing 
conditions. Consequently, thermal conditions in the lower Sacramento River and Delta under the No 
Project Alternative would not adversely affect any aquatic species’ long-term population levels and 
thus would not result in adverse population- or community-level effects on fish, macroinvertebrates, 
or plankton downstream of the SRWTP diffuser. (Similar)  

TERRESTRIAL BIOLOGICAL RESOURCES 
Under Alternative 1, there would be no construction of new treatment processes. The SRWTP would 
continue to utilize existing facilities to treat and discharge wastewater to the Sacramento River. 
Relative to the proposed project, this would result in no new impacts to terrestrial biological 
resources. Proposed project impacts from the loss of special-status plants and conversion of land 
and small wetlands areas, which, under the proposed project could result in significant impacts to 
vernal pool fairy shrimp, valley elderberry longhorn beetle, Swainson’s hawk and other nesting 
raptors, loggerhead shrike and other special-status birds, and giant garter snake and western pond 
turtle would not occur under this alternative. Additionally, the proposed project impacts from the 
removal of trees; and the potential loss or degradation of oak woodland, native perennial grassland, 
and riparian woodland would not occur. Because there would be no construction of new treatment 
processes under the No Project Alternative, there would be no terrestrial biological resources 
changes within the project area, and the potential impacts described for the proposed project would 
be eliminated. Overall, impacts to terrestrial biological resources would be less under Alternative 1 
compared to the project. (Less, would avoid significant impacts) 

PUBLIC HEALTH AND SAFETY 
Under this alternative, no new facilities would be constructed, and existing onsite operations would 
not change. The use of hazardous materials onsite would not change from existing conditions; 
therefore, the reductions/increases in certain chemicals used onsite as a result of the changed 
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treatments processes under the proposed project would not occur (see Table 7-4). Further, this 
alternative would continue to follow all existing hazardous material and emergency response plans 
currently in place at the SRWTP. Therefore, the No Project Alternative would not result in any 
increased impacts to public health and safety related to hazards or hazardous materials. However, 
the No Project Alternative would use some hazardous materials in larger quantities, and would 
continue the use of chlorine gas for disinfection, which has higher risk potential than use of liquid 
chlorine chemicals that would be used for the project. Therefore, the No Project Alternative would 
result in potentially higher public health and safety impacts compared to the project. (Greater, but no 
significant difference) 

Table 7-4 Chemical Usage Rates at the Project Site under the Proposed Project and Project Alternatives  

Chemical Project 
Component 

Existing 
Conditions 

Proposed 
Project 

Alternative 1: 
No Project 

Alternative 2: 
UV Disinfection 

Alternative 3: 
Chlorine Gas 
Disinfection 

Alternative 4: 
Enhanced 
Secondary 
Treatment 

Lime Sidestream N/A 240,000 
pounds, stored 
in storage silos 

N/A 240,000 
pounds, stored 
in storage silos 

2,400,000 
pounds, stored 
in storage silos 

240,000 
pounds, stored 
in storage silos 

Ferric Chloride, 
30% Solution 

Sidestream N/A 40,000 
gallons 
maximum  

N/A 40,000 
gallons 
maximum 

40,000 gallons 
maximum 

40,000 
gallons 
maximum 

Caustic Soda 
(NaOH) 25% 
Solution 

Area 9  12,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

12,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

12,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

12,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

12,000 gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

12,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

Acetic Acid, 
56% solution 

BNR N/A 60,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

N/A 60,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

60,000 gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

60,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

Chlorine Gas Disinfection 3,780,000 
pounds 
maximum; 
stored in rail 
cars in 
containment 
area 

N/A 3,780,000 
pounds 
maximum; 
stored in rail 
cars 

N/A 3,780,000 
pounds 
maximum; 
stored in rail 
cars  

N/A 

Sodium 
Bisulfite, 25% 
solution 

Disinfection 
(Existing at 
Area 9 and 
WRF)  

Area 9 - 
72,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks; 
WRF – 8,700 
gallons 
maximum, 
stored in 
outdoor tanks 

Area 9 - 
216,000 
gallons, stored 
in outdoor bulk 
storage tanks;  
WRF – 8,700 
gallons 
maximum, 
stored in 
outdoor tanks 

Area 9 - 
72,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks; 
WRF – 8,700 
gallons 
maximum, 
stored in 
outdoor tanks 

WRF - 8,700 
gallons 
maximum, 
stored in 
outdoor tanks 

Area 9 - 72,000 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks; 
WRF – 8,700 
gallons 
maximum, 
stored in 
outdoor tanks  

Area 9 - 
216,000 
gallons, stored 
in outdoor bulk 
storage tanks;  
WRF – 8,700 
gallons 
maximum, 
stored in 
outdoor tanks 
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Table 7-4 Chemical Usage Rates at the Project Site under the Proposed Project and Project Alternatives  

Chemical Project 
Component 

Existing 
Conditions 

Proposed 
Project 

Alternative 1: 
No Project 

Alternative 2: 
UV Disinfection 

Alternative 3: 
Chlorine Gas 
Disinfection 

Alternative 4: 
Enhanced 
Secondary 
Treatment 

Sodium 
Hypochlorite, 
12.5% solution 

Disinfection 
(Existing at 
WRF) 

WRF - 500 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

SRWTP - 
212,000 
gallons, stored 
in bulk tanks 
located in a 
tank outside 
with canopy; 
WRF - 14,500 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

WRF - 14,500 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

WRF - 14,500 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

SRWTP - 
212,000 
gallons, stored 
in bulk tanks 
located in a 
tank outside 
with canopy; 
WRF - 14,500 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

SRWTP - 
212,000 
gallons, stored 
in bulk tanks 
located in a 
tank outside 
with canopy; 
WRF - 14,500 
gallons 
maximum, 
stored in 
outdoor bulk 
tanks 

Sulfur Dioxide Disinfection 2,340,000 
pounds 
maximum; 
stored in rail 
cars  

N/A 2,340,000 
pounds 
maximum; 
stored in rail 
cars 

N/A 2,340,000 
pounds 
maximum; 
stored in rail 
cars  

N/A 

Alum, 48% 
solution 

Filtration N/A 85,000 
gallons, stored 
in outdoor bulk 
tanks 

N/A 85,000 
gallons, stored 
in outdoor bulk 
tanks 

85,000 gallons, 
stored in 
outdoor bulk 
tanks 

N/A 

Calcium 
Thiosulfate, 
30% solution 
“Captor” 

Filtration N/A N/A N/A 11,000 
gallons, stored 
in outdoor bulk 
tanks 

N/A N/A 

Flocculent 
Polymer, 30% 
solution  

Filtration 12,000 
gallons, stored 
in storage tank 

36,000 
gallons, stored 
in outdoor bulk 
tanks 

N/A 24,000 
gallons, stored 
in outdoor bulk 
tanks  

24,000 gallons, 
stored in 
outdoor bulk 
tanks  

N/A 

Backwash 
Polymer, 35% 
solution  

Filtration N/A 640 gallons, 
stored in 
indoor tote 
bins 

N/A 640 gallons, 
stored in 
indoor tote 
bins 

640960 
gallons, stored 
in indoor tote 
bins 

N/A 

Liquid Oxygen Filtration 1,700,000 
gallons, stored 
in outdoor bulk 
tanks 

N/A 1,700,000 
gallons, stored 
in outdoor bulk 
tanks 

170,000 
gallons, stored 
in outdoor bulk 
tanks 

N/A N/A 

Sodium 
Hypochlorite, 
12.5% solution 

Filtration N/A 11,000 
gallons, stored 
in outdoor bulk 
tanks 

 11,000 
gallons, stored 
in outdoor bulk 
tanks 

11,000 gallons, 
stored in 
outdoor bulk 
tanks 

N/A 

Ferric Chloride PEPS 50,000 
gallons 
maximum, 
stored in 
outdoor tanks 

125,000 
gallons, stored 
in outside 
tanks with 
canopy 

50,000 
gallons 
maximum, 
stored in 
outdoor tanks 

125,000 
gallons, stored 
in outside 
tanks with 
canopy 

175,000 
gallons, stored 
in outside tanks 
with canopy 

125,000 
gallons, stored 
in outside 
tanks with 
canopy 
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Table 7-4 Chemical Usage Rates at the Project Site under the Proposed Project and Project Alternatives  

Chemical Project 
Component 

Existing 
Conditions 

Proposed 
Project 

Alternative 1: 
No Project 

Alternative 2: 
UV Disinfection 

Alternative 3: 
Chlorine Gas 
Disinfection 

Alternative 4: 
Enhanced 
Secondary 
Treatment 

Polymer RAS N/A 40,000 
gallons, stored 
in outdoor 
facilities 

N/A 40,000 
gallons, stored 
in outdoor 
facilities 

40,000 gallons, 
stored in 
outdoor 
facilities 

40,000 
gallons, stored 
in outdoor 
facilities 

Notes: N/A = not applicable; PEPS = Primary Effluent Pumping Station; RAS = return activated sludge; WRF = water reclamation facility 

Source: Provided by Regional San in 2013 

 

NOISE 
Under this alternative, the proposed project would not occur and existing onsite operations would not 
change. Therefore, no construction activities would take place and there would be no increases in 
short-term construction related noise at nearby sensitive receptors. Additionally, no new stationary 
noise sources (e.g., fans, exhaust blowers) would be added at the project site, and no additional 
traffic (i.e., employee trips) would be added to local or regional roadways. Thus, no new short-term 
(i.e., construction) or long-term (i.e., operational equipment or mobile source) noise impacts would 
result from implementation of the No Project Alternative. This alternative would avoid the project’s 
significant construction-related noise impacts, although, mitigation is available to reduce this impact 
to a less-than-significant level. Overall, the No Project Alternative would result in fewer noise impacts 
compared to the project. (Less, would avoid significant impact) 

TRAFFIC AND TRANSPORTATION 
Under the No Project Alternative, the proposed upgrades to the existing facilities would not be 
constructed and the project site would not be further developed. Construction-and-operational 
related traffic would not increase above existing levels. Significant and potentially unavoidable 
construction impacts from the proposed project, particularly during peak construction, would be 
avoided. (Less, would avoid significant and unavoidable impacts) 

UTILITIES AND ENERGY USE 
Under this alternative, no new facilities would be constructed, and existing onsite operations would 
not change. Therefore, the No Project Alternative would have no impact associated with energy 
demand. Overall, the No Project Alternative would result in fewer utilities demand impacts compared 
to the project, but there would be no significant impacts related to project energy use or utilities. 
(Similar) 

7.4.2 Alternative 2: UV Disinfection 

AESTHETICS 
Alternative 2 would include similar facilities as the proposed project, except it would utilize different 
technology for the filtration and disinfection processes. The same types of industrial-appearing 
facilities would be located in the same general location as the proposed project facilities. Therefore, 
this alternative would not conflict with plans, policies or regulations related to visual resources, 
would not adversely affect scenic resources within a scenic highway corridor, result in substantial 
changes to the views of the SRWTP and surrounding area, and would not result in substantial 
degradation of existing visual character and quality of the site and surrounding area. Overall, the 
visual resource impacts of this alternative would be similar to impacts that would occur under the 
project. (Similar) 
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AGRICULTURAL RESOURCES 
This alternative would result in the construction of new facilities similar to the proposed project 
within the same project area boundary; however, the footprint of Alternative 2 would be slightly 
smaller than the proposed project because Alternative 2 would not include the effluent conduit. 
Nonetheless, Alternative 2 would have the same potential to permanently convert land previously 
used as farmland as the project; however, conversion of this land was determined to be a less-than-
significant impact because of its relatively poor quality and that it is neither protected by the County 
General Plan nor otherwise defined as important farmland under CEQA. Overall, Alternative 2 would 
result in similar impacts to agricultural resources compared to the project. (Similar) 

AIR QUALITY 
Under the UV Disinfection Alternative, the primary difference from the proposed project would be that 
UV technology would be used instead of liquid chlorine for the disinfection component of the 
wastewater treatment process. In addition, the effluent conduit and additional storage at Area 9 
would not be needed. While the minor construction activities associated with Area 9 and the effluent 
conduit would not be necessary under this Alternative, removal of these components would not alter 
peak construction emissions associated with the project because the timing to construct these 
components would not overlap with the most intense construction period. Further, all other proposed 
facilities would be necessary and thus all other construction-related impacts associated with TACs, 
CO concentrations, and odors would be the same as under the proposed project. (Similar) 

Operational emissions of criteria air pollutants, TACs, CO concentrations, and odors would be similar 
to the proposed project. The only difference may be slightly fewer mobile source emissions 
associated with maintenance/delivery trips to the Area 9 storage site as this alternative would not 
include improvements at Area 9. However, these mobile emissions of criteria air pollutants are so 
minimal that they would not result in different impacts or mitigation measures in comparison to the 
proposed project. Operational emissions under the UV Alternative would be similar to the proposed 
project. (Similar, but slightly reduced) 

CLIMATE CHANGE 
Under the UV Disinfection Alternative, construction activities would be reduced because of the fewer 
number of facilities that would be built; however, the components that would not be needed (Area 9, 
effluent conduit, or expanded chlorine contact facilities) do not require intense construction activities 
over an extended period of time, so their removal would not substantially reduce GHG emissions 
compared to the project. While some reductions in GHG emissions would occur, overall construction 
emissions would be similar to what would occur under the project. (Similar, but slightly reduced) 

Operational GHG emissions would be higher than the proposed project. The main difference is that 
UV disinfection uses more electrical energy than chlorine disinfection and, therefore, GHGs from 
electrical generation would be higher than the project. Alternative 2 would have slightly fewer mobile-
source emissions associated with maintenance/delivery trips to the Area 9 storage site as this 
alternative would not include improvements at Area 9. No operational GHG emissions are attributed 
to operation of the optional effluent conduit. Overall operational emissions under the UV Alternative 
would be greater than the proposed project. While implementation of mitigation recommended for 
the project would substantially reduce GHG impacts of this alternative, it is unknown whether it 
would be feasible to reduce impacts to a less-than-significant level. Therefore, this alternative could 
potentially result in a new significant and unavoidable impact. (Greater, potential new significant and 
unavoidable impact) 

CULTURAL RESOURCES 
Alternative 2 would include similar facilities as the proposed project, except it would utilize different 
technology for the filtration and disinfection processes. The footprint of Alternative 2 would be 
slightly smaller than the proposed project because Alternative 2 would not include the effluent 
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conduit. All proposed facilities would be located within the project area boundary considered and 
evaluated for the proposed project and no additional resources would be expected to be 
encountered. The impact would be the same as the project. (Similar) 

GEOLOGY AND SOILS 
This alternative would result in the construction of new facilities similar to the proposed project 
within the same project area boundary; however, the footprint of Alternative 2 would be slightly 
smaller than the proposed project because Alternative 2 would not include the effluent conduit. 
Nevertheless, no substantive differences in geologic/solid impact would be expected.(Similar) 

HYDROLOGY AND WATER QUALITY 
Alternative 2 would differ from the project primarily in that UV disinfection would be utilized instead 
of liquid chlorine disinfection. Changes to hydrology under the UV Disinfection Alternative would be 
the same as that described for the project, because the area in which new facilities would be 
constructed would be nearly the same as that described for the project. Thus, there would be no new 
or additional impacts to hydrology under this alternative compared to the project. In addition, the UV 
Disinfection Alternative would not substantially lessen or eliminate any significant hydrologic impacts 
due to the project because none were determined for the project.  

Under the UV Disinfection Alternative, certain SRWTP effluent constituent concentrations are 
projected to be either slightly higher, the same, or lower compared to the project, as summarized 
below in Table 7-5.  

Table 7-5 Effluent Quality under Alternative 2 (UV Disinfection) Relative to the Project 

Constituent Category Slightly Higher 
Concentration Same Concentration Lower Concentration 

Ammonia  X  
Nitrate + Nitrite  X  

Total Kjeldahl nitrogen (TKN)  X  
Total nitrogen  X  

Total phosphorus  X  
Electrical conductivity (EC)   X 
Total dissolved solids (TDS)   X 

Chloride   X 
Total organic carbon (TOC) X   

Mercury and Methylmercury   X 
Total Coliform, Cryptosporidium, and Giardia   X 

DBCM, DCBM, and Total THMs   X 
Metals and Cyanide  X  

Pesticides  X  
Other Organic Compounds  X  

 Notes: DBCM = dibromochloromethane; DCBM = dichlorobromomethane; THMs = total trihalomethane compounds  

Source: Compiled by RBI in 2013 

 

Effluent concentrations of EC, TDS, chloride, mercury, methylmercury, total coliform, 
Cryptosporidium, Giardia, dibromochloromethane (DBCM), dichlorobromomethane (DCBM), and total 
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trihalomethane compounds (THMs) are projected to be reduced relative to the project, which would 
result in lesser incremental contributions of these constituents to the receiving waters, resulting in 
less use of available assimilative capacity (i.e., lesser water quality degradation for these 
constituents). Nevertheless, the UV Disinfection Alternative would not substantially lessen or 
eliminate any significant impacts relative to these constituents under the project because the 
project’s effects on receiving water concentrations for each of these constituents would result in 
less-than-significant impacts to water quality.  

Effluent concentrations of ammonia, nitrate + nitrite, TKN, total nitrogen, total phosphorus, metals, 
cyanide, pesticides, and other organic compounds evaluated in detail for the project are projected to 
be the same under the UV Disinfection Alternative, which would result in the same incremental 
contributions of these constituents to the receiving waters. For the same reasons described for the 
project, the discharge of ammonia, nitrate + nitrite, TKN, total nitrogen, total phosphorus, metals, 
cyanide, pesticides, and other organic compounds under the UV Disinfection Alternative would result 
in less-than-significant impacts to water quality.  

Because SRWTP effluent concentrations of DBCM, DCBM, and total THMs are projected to be 
reduced to non-detectable levels, and ambient concentrations of these constituents are below 
detectable levels, the change in SRWTP effluent quality for these constituents under the UV 
Disinfection alternative would have no impact (i.e., no positive or negative effect) on water receiving 
water quality.  

The mean effluent concentration of TOC under the UV Disinfection Alternative (8.57 mg/L) is 
projected to be slightly higher than that described for the project (8.41 mg/L), but the resulting effect 
on TOC concentrations in the receiving water would be very similar to that described for the project, 
which would be a less-than-significant impact to water quality. (Similar and marginally greater for 
TOC only, but no significant difference) 

Concentrations of CECs in the SRWTP effluent are projected to be the same under the UV 
Disinfection Alternative as under the project. As described for the project, it is not possible to know 
how CECs receiving water concentrations would change under the project, or what effect those 
changes would have on beneficial uses or contribute to water quality degradation, as there are no 
regulatory criteria for CECs and much remains to be studied regarding effect level concentrations in 
the ambient environment. Thus, no impact conclusion can be made about the discharge of CECs 
under the UV Disinfection Alternative. (Similar) 

AQUATIC BIOLOGICAL RESOURCES  
Alternative 2 would include wastewater treatment processes for biological nutrient removal, granular 
media filtration, pre-ozonation, and UV light disinfection. This alternative would differ from the 
proposed project primarily in that UV light disinfection would be utilized instead of liquid chlorine 
disinfection. Under this alternative, monthly average and maximum effluent temperatures would 
change, relative to those under existing conditions and conditions that were observed by Robertson-
Bryan, Inc. et al. (2013), in response to changes in exposure to ambient air conditions, solar 
radiation, and evaporation, as shown in Table 7-6. Notably, average monthly SRWTP effluent 
temperatures would be decreased under this alternative, relative to existing conditions. On average, 
monthly effluent temperatures would decrease by 0.5°F (July) to 1.6°F (January and December) 
(Table 7-6). In general, monthly maximum effluent temperatures would be measurably decreased in 
all months except August and September, in which monthly maximum temperatures would be 
increased by 0.2°F and 0.1°F, respectively. In all months, average and maximum effluent 
temperatures would exceed the proposed project effluent temperature by only 0.1-0.2°F (Table 7-6).  
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Table7-6 Monthly Average and Maximum SRWTP Effluent Temperatures under Existing Conditions and the 
UV Disinfection Alternative, and Differences in Monthly Effluent Temperatures under the UV 
Disinfection Alternative Relative to Existing Conditions and the Proposed Project 

Month 
Existing Conditions UV Disinfection 

Alternative 
Difference from Existing 

Conditions 1 
Difference from Proposed 

Project 
Avg. (°F) Max. (°F) Avg. (°F) Max. (°F) Avg. (°F) Max. (°F) Avg. (°F) Max. (°F) 

January 67.0 70.8 65.4 69.2 -1.6 -1.6 0.1 0.2 
February 67.1 70.6 65.6 69.2 -1.5 -1.4 0.1 0.1 

March 67.9 71.8 67.2 71.0 -0.7 -0.8 0.2 0.1 
April 70.0 74.4 68.9 74.0 -1.1 -0.4 0.2 0.1 
May 73.3 77.1 72.4 76.3 -0.9 -0.8 0.1 0.2 
June 75.6 81.3 75.0 80.8 -0.6 -0.5 0.1 0.1 
July 77.8 81.7 77.3 81.1 -0.5 -0.6 0.1 0.1 

August 78.8 82.3 78.2 82.5 -0.6 0.2 0.1 0.1 
September 79.1 82.3 78.2 82.4 -0.9 0.1 0.2 0.2 

October 76.8 80.8 75.6 80.0 -1.2 -0.8 0.1 0.1 
November 73.4 78.1 72.1 77.0 -1.3 -1.1 0.1 0.2 
December 69.0 73.9 67.4 73.2 -1.6 -0.7 0.2 0.2 

1 Values in bold represents an increase in temperature relative to existing conditions. 

Source: RBI 2013, Appendix D1 

 

Based on these negligible differences in effluent temperatures, the thermal conditions and size of 
the SRWTP thermal plume under this alterative would not differ substantively from the thermal 
conditions and size of the plume that would occur under the proposed project. In addition, lower 
Sacramento River water temperatures, upon full effluent mixing with river flows, would be effectively 
the same as that which would occur under the proposed project. Therefore, there would be no new 
or different impacts to aquatic biological resources under this alterative compared to those 
discussed in detail for the proposed project and thus no additional evaluation of the potential effects 
of altered water temperatures in the Sacramento River under Alternative 2 is necessary. Overall, 
aquatic biological resource impacts under Alternative 2 would be similar compared to the project. 
(Similar) 

TERRESTRIAL BIOLOGICAL RESOURCES 
Alternative 2 would differ from the proposed project primarily in that UV disinfection would be utilized 
instead of liquid chlorine disinfection. Changes to terrestrial biological resources, including 
vegetation communities, special-status species, and sensitive habitats, under this alternative would 
be similar to those described for the proposed project because the area in which new facilities would 
be constructed would be the same as that described for the proposed project. However, acreage 
impacts to certain habitats may be reduced because this alternative would not include the Area 9 
improvements or the optional effluent conduit. Impacts to wetlands and potential impacts to giant 
garter snakes, valley elderberry longhorn beetles, etc. in the effluent conduit corridor would be 
avoided. Nonetheless, these impacts would be less than significant with mitigation recommended for 
the project. Thus, there would be no new or additional impacts to terrestrial biological resources 
under this alternative compared to the proposed project. All of the mitigation measures 
recommended for significant impacts to terrestrial biological resources under the proposed project 
would apply to Alternative 2. Overall, Alternative 2 would result in similar, but slightly reduced 
impacts to terrestrial biological resources compared to the project. (Similar, but slightly reduced) 



Evaluation of Project Alternatives  Ascent Environmental 

 Sacramento Regional County Sanitation District 
7-40 EchoWater Project EIR 

PUBLIC HEALTH AND SAFETY 
This alternative would result in the construction of new facilities similar to the proposed project 
within the same project area boundary. Alternative 2 would have a reduced potential to create a 
significant hazard to the public or the environment through reasonably foreseeable upset and 
accident conditions because chemicals would not be used for disinfection; however, Alternative 2 
could expose construction workers and the environment to hazardous chemicals or materials, or to 
subsurface contaminants from disturbance of recently-identified hydrocarbon contamination similar 
to the proposed project. As discussed for the proposed project, the risk of accidental releases would 
be minimized through adherence to federal and State laws governing hazardous materials 
management.  

Under Alternative 2, the membrane filtration process would result in the periodic cleaning of 
membranes, which would require the use of additional chemicals not used under the project, 
including calcium thiosulfate and liquid oxygen (see Table 7-4). Nonetheless, the use of these 
chemicals would be minimized through adherence to federal and State laws governing hazardous 
materials management as well as the District’s own hazardous materials management and 
emergency response plan. 

Overall, under Alternative 2, the use of hazardous materials during project operations would be 
reduced compared with the proposed project. All chemicals would be stored onsite, in volumes 
shown in Table 7-4. Similar to the proposed project, Alternative 2 would also eliminate the current 
use of chlorine gas and sulfur dioxide onsite. Alternative 2 would not result in the generation of 
additional hazardous wastes onsite or increases in volumes of existing hazardous wastes generated 
onsite and would also eliminate the use of liquid chlorine for disinfection and sodium bisulfite for 
dechlorination. The storage and use of hazardous materials onsite would be managed in accordance 
with applicable federal and State requirements and SRWTP policies, to minimize the risk of 
exposure. 

Because the project site is not located in a designated wildland fire area or a high Fire Hazard 
Severity Zone, Alternative 2 would not expose people or structures to a significant risk involving 
wildland fires.  

Overall, Alternative 2 would result in a slightly reduced public health and safety impacts compared to 
the project. (Similar, but slightly reduced) 

NOISE 
Under Alternative 2, construction activities and construction-related traffic would be substantially 
similar to the proposed project because the same type, quantity, and duration of construction 
activities would occur under this alternative. Therefore, construction-related noise impacts would be 
similar to the proposed project. Operation of Alternative 2 would result in the same sources of long-
term noise (i.e., fans and blowers) from the Biological Nutrient Removal (BNR), return activated 
sludge (RAS), sidestream facility, FIPS, and PEPS facilities. Additionally, the number of full-time 
employees would be the same under this alternative as under the proposed project and, therefore, 
long-term traffic noise would be the same. Overall, Alternative 2 would result in similar noise impacts 
compared to the project. (Similar) 

TRAFFIC AND TRANSPORTATION 
Under the UV Disinfection Alternative, the minor construction activities associated with Area 9 and 
the effluent conduit would not be necessary, but these components do not contribute to the peak 
construction-trip generation because they would have been constructed after the peak of 
construction. Further, all other proposed facilities would be necessary and thus all other 
construction-related traffic impacts would be the same as under the proposed project. (Similar) 



Ascent Environmental  Evaluation of Project Alternatives 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 7-41 

UTILITIES AND ENERGY USE 
This alternative would result in the construction of new facilities similar to the proposed project 
within the same project area boundary; however, the footprint of Alternative 2 would be slightly 
smaller than the proposed project because Alternative 2 would not include the effluent conduit. This 
alternative would require greater energy demand for the UV disinfection system and would generate 
more solid waste when UV lamps are replaced and disposed of at a landfill on an annual basis. 
Further, UV lamps would be considered hazardous and may require disposal at a Class 1 or 2 landfill 
or, typically, a recycler licensed to handle these types of bulbs. While capacity is available from utility 
providers, there is a potential that this alternative could result in the need for modifications to the 
main onsite electrical substation, including new main transformers. This would not be expected to 
create impacts beyond those associated with the project. Overall, utility and energy use impacts 
would be slightly greater under this alternative. (Greater) 

7.4.3 Alternative 3: Chlorine Gas 

AESTHETICS 
All construction activities, disturbance areas, and project footprints for this alternative would be 
similar to the proposed project. A new building covering the existing chlorine gas and sulfur dioxide 
gas facility would be constructed but would not be different in overall appearance from other 
structures. Therefore, this alternative would have a similar (less than significant) effect on aesthetic 
resources as the proposed project. (Similar)  

AGRICULTURAL RESOURCES 
This alternative would result in construction within the same project area boundary as the proposed 
project. Therefore, Alternative 3 would have similar (less than significant) impacts to agricultural 
resources compared to the project. (Similar) 

AIR QUALITY 
Under this alternative, all of the proposed facilities under the proposed project would be constructed 
with the exception of a chlorine gas facility (which already exists), but a building to cover the chlorine 
gas. Construction-related emissions under this alternative would be similar to the proposed project. 
Mitigation is available to reduce these impacts to a less-than-significant level. (Similar) 

All operations would be similar under this alternative to the proposed project. (Similar) 

CLIMATE CHANGE 
Under Alternative 3, all of the proposed facilities under the project would be constructed with the 
addition of a building to cover the existing chlorine gas and sulfur dioxide gas facility. Construction-
related impacts could slightly increase as a result of the building covering the existing chlorine gas 
and sulfur dioxide gas facility depending on the level of construction activity, heavy-duty equipment 
use, and material delivery needs. Nonetheless, because of the magnitude of construction emissions 
associated with other facilities, these increases would not be substantial. Overall, construction-
related GHG emissions under this alternative would be similar to the proposed project. (Similar, but 
slightly increased) 

The additional building covering the existing chlorine gas and sulfur dioxide gas facility would not 
result in additional operational emissions. All operations would be the same as the proposed project. 
(Similar) 

CULTURAL RESOURCES 
Under Alternative 3, all construction activities, disturbance areas, and project footprints would be 
similar to the proposed project, except for the addition of a building to cover the existing chlorine gas 
and sulfur dioxide gas facility south of the existing DAFT and digesters. This location is in a previously 
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developed and disturbed area. Therefore, the footprint for this alternative would be the same as 
would occur under the proposed project. The impacts would be the same as the project. (Similar) 

GEOLOGY AND SOILS 
This alternative would result in the construction of the same new facilities within the same project 
area boundary as the proposed project, except for the addition of a building to cover the existing 
chlorine gas and sulfur dioxide gas facility south of the existing DAFT and digesters. Therefore, 
Alternative 3 would have a similar potential to expose people or structures to adverse effects related 
to seismic ground shaking under extreme conditions. (Similar) 

HYDROLOGY AND WATER QUALITY 
Alternative 3 would differ from the project primarily in that chlorine gas rather than sodium 
hypochlorite would be utilized for disinfection, and sulfur dioxide rather than sodium bisulfite would 
be used for dechlorination. Changes to hydrology under Alternative 3 would be the same as that 
described for the project, because the area in which new facilities would be constructed would be 
the same as that described for the project. As such, Alternative 3 would not result in any new or 
additional significant impacts compared to that for the project. In addition, Alternative 3 would not 
substantially lessen or eliminate any significant hydrology related impacts under the project because 
none were identified for the project.  

Projected concentrations of constituents of concern, including CECs, in the SRWTP effluent under 
Alternative 3 would be virtually the same as that projected to occur under the project. Thus, there 
would be no new or additional significant impacts to water quality under Alternative 3 compared to 
the project. In addition, Alternative 3 would not substantially lessen or eliminate any significant water 
quality related impacts under the project because none were identified for the project. (Similar) 

AQUATIC BIOLOGICAL RESOURCES 
Alternative 3 would include wastewater treatment processes for biological nutrient removal, granular 
media filtration, chlorine gas disinfection, and sulfur dioxide dechlorination. This alternative would 
differ from the proposed project primarily in that chlorine gas, rather than sodium hypochlorite, 
would be utilized for disinfection and sulfur dioxide, rather than sodium bisulfite, would be used for 
dechlorination. The effluent discharge rate and the resulting effluent temperatures under Alternative 
3 would be the same as that which would occur under the proposed project. Therefore, there would 
be no new or different impacts to aquatic biological resources under Alternative 3 compared to the 
proposed project and thus no additional evaluation of the potential effects of altered water 
temperatures in the lower Sacramento River or Delta under Alternative 3 is necessary. Overall, 
aquatic biological resource impacts under Alternative 3 would be similar compared to the project. 
(Similar) 

TERRESTRIAL BIOLOGICAL RESOURCES 
Alternative 3 would differ from the proposed project primarily in that chlorine gas rather than sodium 
hypochlorite would be utilized for disinfection, and sulfur dioxide rather than sodium bisulfite would 
be used for dechlorination. Changes to terrestrial biological resources, including vegetation 
communities, special-status species, and sensitive habitats, under Alternative 3 would be the same 
as those described for the proposed project, because the area in which new facilities would be 
constructed would be the same as those described for the proposed project. As such, Alternative 3 
would not result in and new or additional significant impacts or recommended mitigation measures 
compared to those for the proposed project. All of the mitigation measures recommended for 
significant impacts to terrestrial biological resources under the proposed project would apply to 
Alternative 3. Overall, Alternative 3 would result in similar impacts to terrestrial biological resources 
compared to the project. (Similar) 
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PUBLIC HEALTH AND SAFETY 
Alternative 3 would have the potential to create a significant hazard to the public or the environment 
through reasonably foreseeable upset and accident conditions. Additionally, Alternative 3 could 
expose construction workers and the environment to hazardous chemicals or materials, or to 
subsurface contaminants from disturbance of recently-identified hydrocarbon contamination similar 
to the proposed project. As discussed for the proposed project, the risk of accidental releases would 
be minimized through adherence to federal and State laws governing hazardous materials 
management.  

Alternative 3 would continue the use of chlorine gas for disinfection, which has higher risk potential 
than use of liquid chlorine chemicals that would be used for the project. Further, Alternative 3 would 
result in increases in the use of certain chemicals onsite (see Table 7-4). The storage and use of 
hazardous materials onsite would be managed in accordance with applicable federal and State 
requirements and SRWTP policies, to minimize the risk of exposure. 

Because the project site is not located in a designated wildland fire area or a high Fire Hazard 
Severity Zone, Alternative 3 would not expose people or structures to a significant risk involving 
wildland fires.  

Overall, Alternative 3 would result in slightly greater public health and safety impacts compared to 
the project because of the continued use of chlorine gas. (Greater, but no significant difference) 

NOISE 
Under Alternative 3, the types of equipment and overall construction duration would be the same as 
under the proposed project. Therefore, because the use of heavy-duty equipment and the types of 
construction activities would be similar in number and length of use to the proposed project, 
construction-related noise impacts would be similar to the proposed project. Operation of Alternative 
3 would result in the same sources (quantity and location) of long-term noise (i.e., fans and blowers) 
from the BNR, RAS, sidestream facility, FIPS, and PEPS facilities. Additionally, the number of full-time 
employees would be the same under this alternative as under the proposed project and, therefore, 
long-term traffic noise would be the same. Overall, Alternative 3 would result in similar noise impacts 
compared to the project. (Similar) 

TRAFFIC AND TRANSPORTATION 
Under this alternative, construction-related traffic would be virtually the same as the proposed 
project, as a similar magnitude of construction would be required. Similar to the project, construction 
traffic impacts would be significant and, potentially, unavoidable. (Similar) 

UTILITIES AND ENERGY USE 
This alternative would result in the construction of the same new facilities within the same project 
area boundary as the proposed project. It is not anticipated that this alternative would require 
greater energy demand, or generate more solid waste. (Similar) 

7.4.4 Alternative 4: Enhanced Secondary Treatment 

AESTHETICS 
Construction activities, disturbance areas, and project footprints for this alternative would be slightly 
reduced compared to the proposed project because the FIPS, chlorine contact tank, and filtration 
facility would not be constructed (see Exhibit 7-3). While reduced, a substantial construction project 
would still occur that would result in the construction of several facilities within the facility core of the 
SRWTP. Views of the site under this alternative would not be substantially different than those that 
would occur with the project except that there would be fewer structures in the facility core. This 
alternative would not result in any conflicts with plans, policies are regulations related to visual 
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resources. As with the proposed project, this alternative would not result in adverse aesthetic 
impacts to the visual character of the site and surrounding area. Nighttime lighting sources under 
this alternative would be similar to the project. Overall, aesthetic impacts of this alternative would be 
similar to those that would occur under the project. (Similar)  

AGRICULTURAL RESOURCES 
This alternative would result in the construction of new facilities similar to the project within the 
same project area boundary; however, the footprint of Alternative 4 would be smaller than the 
project because Alternative 4 would not include the FIPS, chlorine contact tank, or filtration facility 
with associated contractor laydown area, the landfill clean closure, or the south contractor/CM 
trailers. Alternative 4 would convert 52 acres of former farmland designated as Farmland of Local 
Importance by the FMMP compared to 74 acres converted by the project. As described for the 
project, conversion of this land would be a less-than-significant impact because it is neither 
protected by the County General Plan nor otherwise defined as important farmland under CEQA. 
(Less, but no significant difference) 

AIR QUALITY 
Under this alternative, the FIPS, chlorine contact tank, and filtration facility would not be constructed. 
Therefore, construction-related emissions of criteria air pollutants, TACs, and CO concentrations 
would not occur as they relate to this part of the project, which would result in substantially fewer 
emissions compared to the project. Major construction would still be needed on the BNR component 
of the project and other support facilities. It is likely that peak construction would continue to result 
in significant but mitigable air quality impacts under this alternative, but the overall construction 
period would be shortened by approximately two years. (Less, but not significant) 

Operations under this alternative would be similar in comparison to the proposed project, although 
less energy and energy production-related emissions would be generated because the tertiary filters 
require large amounts of energy to operate. Overall, it is expected that operational impacts under 
this alternative would be less than the proposed project, but not substantially so. (Less, but no 
significant difference) 

CLIMATE CHANGE 
Under Alternative 4, the FIPS, chlorine contact tank, and filtration facility would not be constructed, 
which are a large component of the project. Therefore, construction-related GHG emissions would be 
measurably less than under the proposed project.  

Operations under Alternative 4 would not include several facilities included in the proposed project 
(i.e., FIPS, and filtration). Therefore, electricity demand would be measurably decreased, and GHG 
emissions associated with electricity consumption would be reduced by approximately 7,000 
MT/year. The proposed project (construction and operations together) would generate 10,963 
MT/year of GHG, approximately nine percent higher than the 10,000 MT/year threshold of 
significance. The reduction in GHG from this alternative would reduce GHG emissions to below 4,000 
MT/year, substantially less than the threshold of significance. (Less, would avoid a significant 
impact) 

CULTURAL RESOURCES 
Alternative 4 would not require the FIPS, chlorine contact tank, or filtration facility with associated 
contractor laydown area, the landfill clean closure, or the south contractor/CM trailers (see Exhibit 7-
3). As a result, land disturbance for this alternative would be 400 acres, approximately 80 acres less 
than under the proposed project. While the facility footprint area would be less under this alternative, 
a similar potential for accidental discovery of paleontological or archaeological resources or 
previously undiscovered human remains would exist during subsurface construction because the 
same potentially sensitive soils would be disturbed. Overall, this alternative would result in a similar 



Ascent Environmental  Evaluation of Project Alternatives 

Sacramento Regional County Sanitation District 
EchoWater Project EIR 7-45 

potential for cultural resources impacts although impacts would be limited to a smaller area. 
(Similar) 

GEOLOGY AND SOILS 
While the overall footprint of Alternative 4 would be smaller than the proposed project, facilities 
would be subject to similar geologic and soils constraints. As with the proposed project, all facilities 
would be designed, engineered, and constructed in conformance with standard engineering 
practices; and recommendations contained in site-specific geotechnical investigation reports would 
be incorporated as part of the design and construction of Alternative 4 to minimize structural failure. 
Overall, geology and soils impacts would be similar to the proposed project. (Similar) 

HYDROLOGY AND WATER QUALITY  
Alternative 4 would differ from the project primarily in that there would be no granular media 
filtration process; however, the biological nutrient removal, sodium hypochlorite for disinfection and 
sodium bisulfite for dechlorination components of the project would be part of the alternative.  

Changes to hydrology under the Enhanced Secondary Treatment Alternative would be the same as 
that described for the project, because the area in which new facilities would be constructed would 
be the same, albeit on a smaller footprint, as the project. Thus, there would be no new or additional 
impacts to hydrology under this alternative compared to the project. In addition, the Enhanced 
Secondary Treatment Alternative would not substantially lessen or eliminate any significant 
hydrologic impacts due to the project because none were determined for the project. (Similar) 

Under this alternative, certain SRWTP effluent constituent concentrations are projected to be either 
higher or the same compared to the project, as summarized in Table 7-7.  

Table 7-7 Change in Effluent Quality under Alternative 4 (Enhanced Secondary Treatment) Relative to the Project 

Constituent Category Slightly Higher 
Concentration Same Concentration Lower Concentration 

Ammonia  X  
Nitrate + Nitrite  X  
Total nitrogen X   

Total Kjeldahl nitrogen (TKN) X   
Total phosphorus  X  

Electrical conductivity (EC)  X  
Total dissolved solids (TDS)  X  

Chloride  X  
Total organic carbon (TOC) X   

Mercury and Methylmercury  X  
Total Coliform, Cryptosporidium, and Giardia X   

DBCM, DCBM, and Total THMs  X  
Metals and Cyanide  X  

Pesticides X   
Other Organic Compounds  X  

Notes: DBCM = dibromochloromethane; DCBM = dichlorobromomethane; THMs = total trihalomethane compounds  

Source: Compiled by RBI in 2013 
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Effluent concentrations of ammonia, nitrate + nitrite, total phosphorus, EC, TDS, chloride, mercury, 
methylmercury, DBCM, DCBM, and total THMs evaluated in detail for the project are projected to be 
the same under the Enhanced Secondary Treatment Alternative, which would result in the same 
incremental contributions of these constituents to the receiving waters. For metals, cyanide, and 
other organic compounds, effluent concentrations are also projected to remain the same as that 
under the project, but could be slightly higher for some constituents. For the same reasons described 
for the project, the discharge of ammonia, nitrate + nitrite, total phosphorus, EC, TDS, chloride, 
mercury, methylmercury, DBCM, DCBM, total THMs, metals, cyanide, and other organic compounds 
under the Enhanced Secondary Treatment Alternative result in less-than-significant impacts to water 
quality.  

The mean effluent concentrations of total nitrogen and TKN under the Enhanced Secondary 
Treatment Alternative (7.8 mg/L-N total; 1.1 mg/L-N TKN) are projected to be slightly higher than 
under the project (7.4 mg/L-N total; 0.8 mg/L-N TKN), but the resulting effect on total nitrogen and 
TKN concentrations in the receiving water and effects on beneficial uses would be very similar to 
that described for the project, which would be a less-than-significant impact to water quality. 

The mean effluent TOC concentration under the Enhanced Secondary Treatment Alternative (10.2 
mg/L) is projected to be somewhat higher than under the project (8.41 mg/L), but would be 57 
percent lower than under existing conditions. By the same process of majority pyrethroid association 
with effluent TOC described for the project, the 57 percent reduction in mean effluent TOC 
concentration under this alternative would lead to similarly substantial reductions in total 
recoverable pyrethroid concentrations in discharged effluent relative to existing conditions. The lower 
effluent concentrations of TOC and pyrethroids under this alternative would result in lower 
concentrations in the Sacramento River and portions of the Delta that receive SRWTP effluent, 
relative to existing conditions. This would be a slightly beneficial impact to water quality, which was 
the same determination for these constituents for the project. 

The mean concentrations of total coliform, Cryptosporidium, and Giardia in the SRWTP effluent 
under the Enhanced Secondary Treatment Alternative are projected to change relative to existing 
conditions, as shown in Table 7-8. 

Table 7-8 Concentrations of Total Coliform, Cryptosporidium, and Giardia in the SRWTP Effluent under the 
Enhanced Secondary Treatment Alternative 

Parameter Units Existing Conditions 
(mean) 

Alternative 4 
(mean) 

Total coliform MPN/ 100 mL 3.18 3.9 
Cryptosporidium oocysts/100 mL 1.15 1.1 

Giardia cysts/100 mL 8.24 8.2 
Notes: mL = milliliters 

Source: Existing Conditions are from Appendix D2 and Alternative 4 Conditions are from Appendix D3 

 

As described for the project, ambient Sacramento River concentrations of total coliform are higher 
than the SRWTP effluent concentrations of total coliform. Thus, SRWTP effluent discharge would 
reduce concentrations of total coliform in the river downstream of the SRWTP diffuser. The levels of 
Cryptosporidium and Giardia under this alternative would be similar to those described for the No 
Project alternative; however, this alternative would likely result in more effective disinfection of these 
pathogens than the No Project Alternative due to construction and operation of BNR in lieu of the 
current high purity oxygen secondary treatment. Turbidity would be reduced in secondary effluent 
and there will be free chlorine providing disinfection (contrasting with chloramines formed in the 
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current disinfection process). The impact assessment for this alternative would be similar to that 
described for the No Project Alternative. This alternative would not be expected to cause 
Cryptosporidium levels to increase to a level that would require a higher LT2ESWTR bin classification 
given: (1) that the SRWTP effluent mean concentrations of Cryptosporidium and Giardia would be 
similar to existing conditions; (2) the mean effluent fraction at the seven modeled Delta locations, 
which includes five major water supply intakes, would be small (0 percent at the Stockton intake to 
1.3 percent at CCWD’s Rock Slough intake); and (3) the likely loss of Cryptosporidium and Giardia 
during transport and dilution of effluent to these locations, as described under the No Project 
Alternative. Also, as described for the No Project Alternative, under this alternative, there would be 
no adverse impact from pathogens on recreational (REC-1), municipal drinking water (MUN) or 
agricultural supply (AGR) uses in the Sacramento River or downstream waters.  

Concentrations of some CECs in the SRWTP effluent under this alternative may be higher than under 
the project, as it is anticipated the granular media filtration under the project would improve removal 
of some CECs. Thus, it is possible that CEC concentrations in the Sacramento River downstream of 
the discharge may be slightly higher under this alternative than under the project. However, as 
described for the project, it is not possible to know how small changes in receiving water 
concentrations under this alternative would affect beneficial uses or contribute to water quality 
degradation, as there are no regulatory criteria for CECs and much remains to be studied regarding 
effect level concentrations in the ambient environment. Thus, no impact conclusion can be made 
about the discharge of CECs under the Enhanced Secondary Treatment Alternative. (Greater, but no 
significant difference) 

AQUATIC BIOLOGICAL RESOURCES 
Alternative 4 would include wastewater treatment processes for biological nutrient removal, sodium 
hypochlorite for disinfection, and sodium bisulfite for dechlorination. This alternative would differ 
from the proposed project primarily in that there would be no granular media filtration process. The 
effluent discharge rate and the resulting effluent temperatures under Alternative 4 would be the 
same as that which would occur under the proposed project. Therefore, there would be no new or 
different impacts to aquatic biological resources under Alternative 4 compared to the proposed 
project and thus no additional evaluation of the potential effects of altered water temperatures in 
the Sacramento River or Delta under Alternative 4 is necessary. Overall, aquatic biological resource 
impacts under Alternative 4 would be similar compared to the project. (Similar) 

TERRESTRIAL BIOLOGICAL RESOURCES 
Alternative 4 would differ from the proposed project primarily in that there would be no granular 
media filtration process; however, the biological nutrient removal, sodium hypochlorite for 
disinfection and sodium bisulfite for dechlorination components of the proposed project would be 
part of this alternative. Changes to terrestrial biological resources, including vegetation communities, 
special-status species, and sensitive habitats, under this alternative would be similar to those 
described for the proposed project, because the area in which new facilities would be constructed 
would be similar as those described for the proposed project. In some instances, such as the 
location for the PEPS under the proposed project, this alternative (by not constructing such facilities) 
would retain four elderberry shrubs that provide suitable habitat for the valley elderberry longhorn 
beetle and a tree that has supported Swainson’s hawk nests. While these impacts can be mitigated 
with the project, this alternative would reduce impacts by avoiding these resources. All of the 
mitigation measures recommended for significant impacts to biological resources under the 
proposed project would apply to Alternative 4. Overall, Alternative 4 would result in similar but lesser 
impacts to terrestrial biological resources compared to the project. (Less) 

PUBLIC HEALTH AND SAFETY 
This alternative would result in the construction of new facilities similar to the proposed project 
within the same project area boundary. Therefore, this alternative would have the same potential to 
create a significant hazard to the public or the environment through reasonably foreseeable upset 
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and accident conditions. Similarly, Alternative 4 could expose construction workers and the 
environment to hazardous chemicals or materials, or to subsurface contaminants from disturbance 
of recently-identified hydrocarbon contamination similar to the proposed project. As discussed for 
the proposed project, the risk of accidental releases would be minimized through adherence to 
federal and State laws governing hazardous materials management. 

Because the project site is not located in a designated wildland fire area or a high Fire Hazard 
Severity Zone, Alternative 4 would not expose people or structures to a significant risk involving 
wildland fires.  

Overall, public health and safety impacts would be similar compared to the project. (Similar) 

NOISE 
Although Alternative 4 would result in less construction activity, similar construction equipment 
would be used and could result in similar maximum noise levels compared to the proposed project. 
Operation of this alternative would not include the FIPS and, therefore, would not include as many 
stationary noise sources as compared to the proposed project (i.e., up to eight less fans). While less 
than the project, this alternative would not have a measurable reduction in the noise levels at nearby 
sensitive receptors because of the substantial number of new facilities that would still be 
constructed. Further, stationary noise sources under this alternative would be located far enough 
away from sensitive receptors such that receptors would not be exposed to excessive long-term 
noise sources. However, the time period during which noise would be generated would be reduced 
by two years. (Similar, but slightly reduced) 

TRAFFIC AND TRANSPORTATION 
Under this alternative, the FIPS, chlorine contact tank, and filtration facility would not be constructed. 
Therefore, construction-related trips associated with material delivery, soil off-hauling, and worker 
commute would be reduced. Overall, construction-related traffic would be less in comparison to the 
proposed project. Peak construction traffic, upon which most of the impacts are based, would be 
similar to the project, but not as intensive because less overall construction would be needed. 
Further, construction traffic would affect local roads for a period of two years less than the project. 
(Less, would likely not avoid significant unavoidable impacts) 

Operations under this alternative would remain unchanged in comparison to the proposed project. 
Operational-related traffic would be the same under this alternative as the proposed project. 
(Similar) 

UTILITIES AND ENERGY USE 
This alternative would result in similar less-than-significant impacts to utilities and energy use as the 
project. However, because the project would no longer require tertiary filters, energy use would be 
substantially less. This is a less-than-significant project impact, but would nevertheless be reduced 
by this alternative. (Less) 
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7.5 CONCLUSION: SUMMARY OF ALTERNATIVES EVALUATION 

7.5.1 Comparison of Alternatives 

Table 7-9 Comparison of the Environmental Impacts of the Alternatives in Relation to the Proposed Project  

Resource Area Proposed Project Alternative 1: 
No Project 

Alternative 2: UV 
Disinfection 

Alternative 3: 
Chlorine Gas  

Alternative 4: 
Enhanced Secondary 

Treatment 
Aesthetics Less than significant Less, but no 

significant 
difference 

Similar Similar Similar 

Agricultural 
Resources 

Less than significant Similar Similar Similar Similar 

Air Quality 
(construction) 

Less than significant 
(with mitigation); 

Cumulatively 
significant PM10 

impact 
 

Less, would avoid 
significant impact 

Similar Similar Less, but no 
significant difference 

Air Quality 
(operation) 

Less than significant Similar Similar, but slightly 
reduced 

Similar Less, but no 
significant difference 

Climate Change Less than significant 
(with mitigation) 

Less Construction: Similar, 
but slightly reduced 
Operation: Greater, 

potential new 
significant and 

unavoidable impact 

Construction: 
Similar, but 

slightly 
increased 
Operation: 

Similar 

Less, would avoid a 
significant impact 

Cultural 
Resources 

Less than significant 
(with mitigation) 

Less, but no 
significant 
difference 

Similar Similar Similar 

Geology and 
Soils 

Less than significant 
(with mitigation) 

Less, but no 
significant 
difference 

Similar Similar Similar 

Hydrology and 
Water Quality 

Less than significant 
(with mitigation) 

Greater, has 
potential to result 

in a new significant 
impact 

Similar and marginally 
greater for TOC only, 

but no significant 
difference 

Similar Greater, but no 
significant difference 

Aquatic 
Biological 
Resources 

Less than significant 
(with mitigation) 

Similar Similar Similar Similar 

Terrestrial 
Biological 
Resources 

Less than significant 
(with mitigation) 

Less, would avoid 
significant impacts 

Similar, but slightly 
reduced 

Similar Less 

Public Health 
and Safety 

Less than significant 
(with mitigation) 

Greater, but no 
significant 
difference 

Similar, but slightly 
reduced 

Greater, but 
no significant 

difference 

Similar 

Noise Less than significant 
(with mitigation) 

Less, would avoid 
significant impact 

Similar Similar Similar, but slightly 
reduced 
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Table 7-9 Comparison of the Environmental Impacts of the Alternatives in Relation to the Proposed Project  

Resource Area Proposed Project Alternative 1: 
No Project 

Alternative 2: UV 
Disinfection 

Alternative 3: 
Chlorine Gas  

Alternative 4: 
Enhanced Secondary 

Treatment 
Traffic and 

Transportation 
(construction) 

Significant and 
unavoidable 

Less, would avoid 
significant 

unavoidable 
impacts 

Similar Similar Less, would likely not 
avoid significant 

unavoidable impacts 

Traffic and 
Transportation 

(operation) 

Less than significant Similar Similar Similar Similar 

Utilities and 
Energy Use 

Less than significant Similar Greater Similar Less 

Source: Compiled by Ascent Environmental in 2014 

 

7.5.2 Environmentally Superior Alternative 
CCR Section 15126.6 suggests that an EIR should identify the “environmentally superior” 
alternative. “If the environmentally superior alternative is the ‘no project’ alternative, the EIR shall 
also identify an environmentally superior alternative among the other alternatives.”  

Each of the alternatives has environmental trade-offs. The No Project Alternative would avoid some 
of the significant environmental impacts associated with the proposed project and the other “build” 
alternatives, but would retain public health and safety risks associated with the use of chlorine gas 
and sulfur dioxide gas (which would be less than significant, but the project’s use of liquid chlorine 
would have less risk). Therefore, for purposes of CEQA, the No Project Alternative may be the 
environmentally superior alternative. However, the No Project Alternative also would not improve 
treated effluent quality when compared to existing conditions, and could result in a significant water 
quality impact that is not associated with any of the other alternatives, including the proposed 
project. Further, the No Project Alternative would not attain any of the project objectives. 

With regard to the other alternatives considered in this EIR, the Enhanced Secondary Treatment 
Alternative is the environmentally superior alternative. It would result in less construction than any of 
the other alternatives. Construction-related impacts, including traffic, air quality, and noise would be 
less than the proposed project, although the same significant and significant and unavoidable 
impacts as the proposed project would occur; there is a greater probability that because less 
construction traffic would be generated, a traffic management plan could reduce significant impacts 
to a less-than-significant level (unlike the project, which is concluded to be significant and 
unavoidable). Greenhouse gas emissions would be substantially reduced under this alternative, and 
it would avoid the significant (but mitigable) impact associated with the project. Water quality 
impacts would be similar to the proposed project; this alternative would not be as effective as the 
project in its removal of pathogens, but this would not result in significant environmental impacts or 
adverse impacts to recreation, agricultural supply, or municipal supply beneficial uses. Other 
impacts, such as those related to terrestrial biology, would be marginally, but not substantially 
reduced. It is important to note that this alternative does not attain a key project objective: 
compliance with the NPDES permit. The NPDES permit includes requirements for pathogen reduction 
and attainment of Title 22 or equivalent standards, which would not be attained with this alternative. 
As discussed previously, the District is litigating the requirements of the NPDES permit that force the 
need for tertiary treatment, and if successful it is likely the NPDES permit would be modified to a 
point that this alternative would comply, and the project would attain this key objective. 
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The other alternatives considered (different disinfection processes, UV and chlorine gas) would result 
in similar impacts as the proposed project in nearly all regards.  

With regard to the proposed project as evaluated in Chapter 4, “Environmental Setting, 
Environmental Impacts, and Mitigation Measures,” the District is considering options that result in 
greater and lesser environmental impacts. These options and their relative impacts are summarized 
below. 

 Off-haul of excess soil vs. onsite stockpiling: onsite stockpiling reduces construction vehicle trips 
and associated air emissions. However, these impacts can be reduced to a less-than-significant 
level.  

 Expanded chlorine contact basins vs. construction of optional effluent conduit: construction of 
the optional effluent conduit would result in significant impacts associated with short-term 
wetland removal and effects to several biological resources. These impacts can be reduced to a 
less-than-significant level; however, these impacts would not occur with expansion of the 
chlorine contact basins. 

Thus, the proposed project along with the disinfection alternatives would result in similar impacts. 
The off-haul and expanded chlorine contact basins are marginally superior options to the onsite 
stockpiling and optional effluent conduit options. 
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