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3 Affected Environment, Environmental Consequences, and Mitigation 
Measures 

3.8 Hydrology and Water  Resources  

3.8.1 Introduction  

Section 3.8, Hydrology and Water Resources, of the Merced to Fresno Section: Central Valley 
Wye Draft Supplemental Environmental Impact Report (EIR)/Environmental Impact Statement 
(EIS) (Draft Supplemental EIR/EIS) updates the Merced to Fresno Section California High-Speed 
Train Final Project EIR/EIS (Merced to Fresno Final EIR/EIS) (California High-Speed Rail 
Authority [Authority] and Federal Railroad Administration [FRA] 2012) with new and revised 
information relevant to hydrology and water resources, analyzes the potential impacts of the No 
Project Alternative and the Central Valley Wye alternatives, and describes impact avoidance and 
minimization features (IAMFs) that would avoid, minimize, or reduce these impacts. Where 
applicable, mitigation measures are proposed to further reduce, compensate for, or offset impacts 
of the Central Valley Wye alternatives. Section 3.8 also defines the hydrology and water 
resources within the region and describes the affected environment in the resource study areas 
(RSAs). 

The analysis herein is consistent with the analysis conducted in the Merced to Fresno Final 
EIR/EIS. Both analyses examine potential impacts on surface water hydrology, surface water 
quality, groundwater, and floodplains and use the same methods for evaluating impacts within 
their respective RSAs. The analyses use the same information sources. Where information has 
changed or new information has become available since the Merced to Fresno Final EIR/EIS was 
prepared in 2012, the analysis in this Draft Supplemental EIR/EIS uses the updated versions of 
these sources or datasets. Relevant portions of the Merced to Fresno Final EIR/EIS that remain 
unchanged are summarized and referenced in this section but are not repeated in their entirety. 

The Merced to Fresno Section: Central Valley Wye Hydrology and Water Resources Technical 
Report (Hydrology and Water Resources Technical Report) (Authority and FRA 2016a) provides 

additional technical details on hydrology and water resources.1 This technical report is available 
on the California High-Speed Rail Authorityôs (Authority) website: 
http://hsr.ca.gov/Programs/Environmental_Planning/supplemental_merced_fresno.html. 
Additional details on hydrology and water resources are provided in the following appendices in 
Volume II of this Draft Supplemental EIR/EIS:  

¶ Appendix 2-C, Applicable Design Standards, provides the list of relevant design standards for 
the Central Valley Wye alternatives.  

¶ Appendix 3.8-A, Hydrology and Water Resources Local and Regional Plans and Laws 
Consistency Analysis, provides a discussion of inconsistencies or conflicts that may exist 
between the Central Valley Wye alternatives and regional or local plans or laws. 

Hydrology and water resources, including surface water and groundwater, in the San Joaquin 
Valley are important factors for urban and agricultural water supply, fish and wildlife habitat, and 
floodwaters. Four other resource sections in this Draft Supplemental EIR/EIS provide additional 
information related to hydrology and water resources:  

                                                      

1 The Hydrology and Water Resources Technical Report was finalized in 2016; however, the content of this Draft 
Supplemental EIR/EIS has continued to evolve to incorporate the most current data and other sources of information 
relevant to the environmental analyses, some of which were not available at the time that the technical report was 
prepared. As a result, some of the information presented in the Draft Supplemental EIR/EIS is more current than the 
information presented in the technical report. To provide clarity on any information and data differences between the Draft 
Supplemental EIR/EIS and the technical report and the location of the most current information, a Central Valley Wye 
Technical Report Memorandum of Updates has been produced and included in Appendix 3.1-D, Central Valley Wye 
Technical Report Memorandum of Updates. 
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¶ Section 3.6, Public Utilities and EnergyðImpacts of constructing the Central Valley Wye 
alternatives on water infrastructure, such as irrigation and drainage canals, stormwater 
systems, water districts, groundwater use, and water supply 

¶ Section 3.7, Biological Resources and WetlandsðImpacts of constructing the Central 

Valley Wye alternatives on wetlands and other aquatic features and aquatic species  

¶ Section 3.9, Geology, Soils, Seismicity, and Paleontological ResourcesðImpacts of 

constructing the Central Valley Wye alternatives on soil erosion and quality and seismicity 

¶ Section 3.10, Hazardous Materials and WastesðImpacts of constructing the Central 
Valley Wye alternatives that affect water resources because of contamination of equipment 
and hazardous material use and storage  

Definition of Resources 

The following are definitions for hydrology and water resources analyzed in this Draft 
Supplemental EIR/EIS. These definitions are the same as those used in the Merced to Fresno 
Final EIR/EIS (Authority and FRA 2012). 

¶ Surface Water HydrologyðSurface water hydrology refers to the occurrence, distribution, 
and movement of surface water, including water found in rivers, canals, and stormwater 
drainage systems. Stormwater runoff and drainage patterns are directed by the topography 
and the gradient of the land. 

¶ Surface Water QualityðWater quality is a measure of the suitability of water relative to the 
requirements for a particular use based on selected physical, chemical, and biological 
characteristics. It is most frequently used by reference to a set of standards against which 
compliance can be assessed. 

¶ GroundwaterðGroundwater is the water found underground in the cracks and spaces in 
soil, sand, and rock. It is stored in and moves slowly through geologic formations of soil, 
sand, and rocks called aquifers. Groundwater supplies are replenished, or recharged, by 
precipitation that seeps into the landôs surface. 

¶ FloodplainsðFloodplains are areas of land susceptible to inundation by floodwaters from 
any source. Typically, they are low-lying areas adjacent to waterways and subject to flooding 
during wet years. A 100-year floodplain differs in that it is an area adjoining a river, stream, or 
other waterway that is covered by water in the event of a 100-year flood (a flood having a 1 
percent chance of being equaled or exceeded in magnitude in any given year).  

3.8.2 Laws, Regulations, and Orders  

This section identifies laws, regulations, and orders that are relevant to the analysis of hydrology 
and water resources in this Draft Supplemental EIR/EIS. Also provided are summaries of new or 
updated laws, regulations, and orders that have occurred since publication of the Merced to 
Fresno Final EIR/EIS.  

3.8.2.1 Federal  

The following federal laws, regulations, orders, and plans are the same as those described in 
Section 3.8.2, Laws, Regulations, and Orders, of the Merced to Fresno Final EIR/EIS (Authority 
and FRA 2012: pages 3.8-1 through 3.8-2): 

¶ Clean Water Act (33 U.S.C. § 1251 et seq.)  

¶ Basin Planning (33 United States Code [U.S.C.] § 102) 

¶ Clean Water Act Quality Certification (33 U.S.C. § 1251 et seq.) 

¶ National Pollutant Discharge Elimination System Program (33 U.S.C. § 1342 

¶ Permit for Discharge of Fill Material in Wetlands and Other Waters (33 U.S.C. § 1344) 
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¶ Sections 9 and 10 of the Rivers and Harbors Act (33 U.S.C. § 401 et seq.) 

¶ Section 14 of the Rivers and Harbors Act (33 U.S.C. § 408) 

¶ National Flood Insurance Act (42 U.S.C. § 4001 et seq.) 

¶ Floodplain Management and Protection (U.S. Department of Transportation Order 5650.2) 
and Flood Disaster Protection Act (42 U.S.C. §§ 4001ï4128) 

New, additional, or updated federal laws, regulations and orders follow.  

Water Quality Impairments (Section 303(d), 33 U.S.C. § 1313) 

As described in Section 3.8.2.1 of the Merced to Fresno Final EIR/EIS (Authority and FRA 2012: 
page 3.8-2), Section 303(d) requires each state to develop a list of impaired surface waters that 
do not meet, or that the state expects not to meet, state water quality standards as defined by 
that section. It also requires each state to develop total maximum daily loads (TMDL) of pollutants 
for impaired waterbodies. The TMDL must account for the pollution sources causing the water to 
be listed by the state. Since publication of the Merced to Fresno Final EIR/EIS, the State Water 
Resources Control Board (SWRCB) has combined its 303(d) List and the 305(b) Report into the 
proposed 2012 California Integrated Reportð303(d) and 305(b) Report, known as the Integrated 
Reportð303(d) List of Water Quality Limited Segments and 305(b) Surface Water Quality 
Assessment. After approval of the 303(d) List portion of the California Integrated Report by the 
SWRCB, the complete California Integrated Report was submitted to the U.S. Environmental 
Protection Agency (USEPA). The USEPA partially approved the 303(d) List portion of the 
California Integrated Report on June 26, 2015.  

Omnibus Public Land Management Act of 2009 (16 U.S.C. §§ 10001-10203)  

The Omnibus Public Land Management Act (Public Law 111-11) was signed into law by 
President Obama on March 30, 2009, and includes the San Joaquin River Restoration Settlement 
Act (16 U.S.C. §§ 10001-10011), which authorizes implementation of the San Joaquin River 
Restoration Settlement (Natural Resources Defense Council, et al., v. Kirk Rodgers, et al. 
Settlement Agreement (Settlement). The San Joaquin River Restoration Program (SJRRP) was 
initiated in accordance with the terms and conditions of the Settlement. The SJRRP is a 
comprehensive long-term effort to restore flows to a 153-mile-long portion of the San Joaquin 
River from Friant Dam to the confluence of the Merced River. The SJRRP goals are to restore a 
self-sustaining Chinook salmon fishery while reducing or avoiding adverse water supply effects 
from restoration flows. The implementing agencies of the SJRRP include the U.S. Bureau of 
Reclamation (USBR); U.S. Fish and Wildlife Service; National Marine Fisheries Service; 
California Department of Water Resources (DWR); and California Department of Fish and Wildlife 
(USBR and DWR 2012). 

Stormwater Discharges: Construction General Permit 

The statewide General Permit for Stormwater Discharges was included in Section 3.8.2.3, 
Regional and Local, of the Merced to Fresno Final EIR/EIS (Authority and FRA 2012: page 3.8-4) 
but has since been updated. On July 1, 2010, the SWRCB Water Quality Order No. 2009-0009-
DWQ, NPDES No. CAS000002, the statewide Construction General Permit, superseded the 
previous statewide General Permit. The SWRCB later revised this permit with Order No. 2010-
0014-DWQ and Order No. 2012-006-DWQ. The Regional Water Quality Control Boards 
(RWQCB) oversee compliance with Construction General Permits within their jurisdictions.  

A preliminary analysis indicates that the Central Valley Wye alternatives would fall under Risk 
Level 1, the lowest risk level. The project footprints of the Central Valley Wye alternatives are 
within the jurisdiction of the Central Valley RWQCB, which is discussed under RWQCBs permits 
in Section 3.8.2.3, Regional and Local. Because all of the Central Valley Wye alternatives would 
disturb more than 1 acre of soil, the Authority and the FRA would be required to obtain coverage 
under the Construction General Permit. 
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Stormwater Discharges: California Department of Transportation National Pollutant 
Discharge Elimination System Permit 

The California Department of Transportation (Caltrans) National Pollutant Discharge Elimination 
System (NPDES) Permit was included in Section 3.8.2.2, State, of the Merced to Fresno Final 
EIR/EIS (Authority and FRA 2012: page 3.8-3) but has since been updated. Caltrans operates 
under a permit (Order No. 2012-0011-DWQ, NPDES No. CAS000003) that regulates stormwater 
discharge from Caltrans properties, facilities, and activities and requires the Caltrans construction 
program comply with the adopted statewide Construction General Permit. The Caltrans permit is 
applicable to portions of the Central Valley Wye alternatives that would involve modifications to 
state highways. 

Stormwater Discharges: Municipal Separate Storm Sewer System National Pollutant 
Discharge Elimination System Permits 

CWA Section 402(p) requires that states develop and implement stormwater management 
programs to meet the requirements for stormwater discharges from MS4 systems. In California, the 
SWRCB administers the NPDES program, and the RWQCBs have implementation and 
enforcement responsibilities. The SWRCB and the RWQCBs issue municipal separate storm sewer 
system (MS4) permits in two phases. Phase I MS4 permits are issued to groups of co-permittees 
encompassing an entire metropolitan area. The Phase II MS4 General Permit (SWRCB Water 
Quality Order No. 2013-0001-DWQ, NPDES No. CAS000004) provides NPDES permit coverage to 
municipalities not covered under the NPDES Phase I Rule (i.e., small MS4s generally for fewer than 
100,000 people). The project footprints of the Central Valley Wye alternatives lie within jurisdiction 
of the Phase II NPDES program. The Authority requested designation as a nontraditional permittee 
of the Phase II Small MS4 permit (Order No. 2013-0001-DWQ; SWRCB 2014). This order is the 
only MS4 permit for which the Authority has obtained coverage as a nontraditional discharge, and 
the permit became effective on August 22, 2014. The Authorityôs MS4 permit replaces city-specific 
MS4 permits, which would otherwise be applicable to the Central Valley Wye alternatives. Low-
impact development (LID) design standards and a post-construction stormwater management 
program are required under the MS4 permit. 

Stormwater Management Programs 

Stormwater management programs were described in Section 3.8.2.3 of the Merced to Fresno 
Final EIR/EIS (Authority and FRA 2012: page 3.8-5) but have since been updated. As part of 
NPDES Phase I MS4 permit compliance, municipalities implement stormwater management 
programs to limit to the maximum extent practicable the discharge of pollutants from storm sewer 
systems. The following stormwater management program is relevant to watersheds within the 
Central Valley Wye alternativesô project footprints: 

¶ Merced Storm Water Group (MSWG) comprised of the cities of Atwater and Merced, Merced 
County, and the Merced Irrigation District Storm Water Management Program (MSWG 2007) 

Stormwater discharges in the cities of Atwater, Merced, and Chowchilla; Merced and Madera 
Counties; and the Merced Irrigation District are all permitted under Phase II Small MS4 General 
Permit Number CAS000004, Water Quality Order No. 2013-0001-DWQ (MSWG 2007). In 
accordance with the NPDES permit obligations, the MSWG has developed a Storm Water 
Management Program that outlines best management practices (BMPs) that the cities of Atwater 
and Merced, Merced County, Merced Irrigation District, and other co-permittees implement to 
reduce the quantity of stormwater and to prevent the discharge of pollutants in stormwater 
(MSWG 2007). Madera County and the City of Chowchilla implement the Madera County Storm 
Water Management Plan (Madera County 2013).  

The stormwater management programs and plans identify six BMPs that are necessary for 

effectively managing stormwater:2 public education and outreach, public involvement and 

                                                      

2As required by the NPDES permit, these BMPs would be incorporated into the design requirements of the Central Valley 
Wye alternatives. Some of these BMPs have been incorporated into the Central Valley Wye alternatives as IAMFs. 
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participation, illicit discharge detection, construction site stormwater runoff management, post-
construction runoff controls in new and redevelopments, and pollution prevention for municipal 
operations (MSWG 2007, Madera County 2013). 

Local Flood Protection Works; Maintenance and Operation of Structures and Facilities (33 
C.F.R. § 208.10a)  

33 Code of Federal Regulations (C.F.R.) Part 208.10a(5) addresses relatively minor, low impact 
modifications to locally or federally maintained U.S. Army Corps of Engineers (USACE) projects, 
including modifications to pipes, roads, and infrastructure that do not adversely affect the 
functioning of a project and flood protection measures. Section 208.10 requires that construction 
of improvements, including crossings, do not reduce the capacity of a channel within a federal 
flood control project. A Section 208.10 permission from the USACE would be required where a 
Central Valley Wye alternative crosses the right-of-way of a federal flood control facility or 
interferes with its operation or maintenance without changing the systemôs structural geometry or 
hydraulic capacity. 

Floodplain Management (USEO 11988)  

Floodplain Management, U.S. Presidential Executive Order (USEO) 11988 was included in 
Section 3.8.2.1, Federal, of the Merced to Fresno Final EIR/EIS (Authority and FRA 2012: page 
3.8-2) but has since been updated. USEO 11988 of May 24, 1977 requires executive 
departments and agencies to avoid, to the extent possible, the long- and short-term adverse 
effects associated with the occupancy and modification of floodplains and to avoid direct or 
indirect support of floodplain development wherever there is a practicable alternative. 
Furthermore, USEO 11988 stipulates that if the proposed action involves a significant 
encroachment on a base floodplain, the EIS shall contain a finding that there is no other 
practicable alternative that avoids significant encroachment on a base floodplain. This finding is 
required to be supported by a description of why the proposed action must be located in the 
floodplain, including the alternatives considered and why they were not practicable and 
accompanied by a statement that the action conforms to applicable State and/or local floodplain 
protection standards. U.S. Department of Transportation Order 5650.2 contains policies and 
procedures for the transportation agencies to implement USEO 11988 on transportation projects.  

On January 30, 2015, President Obama issued USEO 13690, which amended USEO 11988. 
Amendments included requiring federal agencies to use, where possible, natural systems, 
ecosystem processes, and nature-based approaches when identifying alternatives for locating 
development in floodplains, and an option of establishing a floodplain based on a climate-informed 
approach. On August 15, 2017, President Trump issued USEO 13807, which revoked USEO 13690 
and restored USEO 11988 to its original form. The current USEO 11988 requirements are included, 
where applicable, to address impacts related to floodplains and flood risks. 

3.8.2.2 State 

The following state laws, regulations, orders, and plans are the same as those described in 
Section 3.8.2.2, State, of the Merced to Fresno Final EIR/EIS (Authority and FRA 2012: pages 
3.8-2 through 3.8-3): 

¶ Porter-Cologne Water Quality Control Act (Cal. Water Code § 13000 et seq.) 

¶ Streambed Alteration Agreement (Cal. Fish and Game Code §§ 1601ï1603) 

¶ Colby-Alquist Floodplain Management Act (Cal. Water Code § 8400 et seq.) 

¶ Central Valley Flood Protection Board (Cal. Code Regs., tit. 23, § 1) 

New or updated state laws, regulations and orders follow. 

California General Plan Law (Gov. Code, § 65302) 

California Government Code (Gov. Code) section 65302 requires cities and counties to include in 
their general plan a statement of development policies setting forth objectives, principles, 
standards and plan proposals for seven policy areas, including safety. The safety element is to 
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provide for the protection of the community from any unreasonable risks associated with seismic 
hazards and flooding. 

Central Valley Flood Protection Act (Cal. Water Code § 9600 et seq.) 

The Central Valley Flood Protection Act was included in Section 3.8.2.2 of the Merced to Fresno 
Final EIR/EIS (Authority and FRA 2012: page 3.8-3) but has since been updated. The Central 
Valley Flood Protection Act of 2008 establishes the 200-year flood event as the minimum level of 
protection for urban and urbanizing areas. As part of the stateôs FloodSAFE program, those urban 
and urbanizing areas protected by flood control project levees must receive protection from the 
200-year flood event level by 2025. The DWR and Central Valley Flood Protection Board 
(CVFPB) collaborated with local governments and planning agencies to prepare the 2012 Central 
Valley Flood Protection Plan (DWR 2012a: pages 1-24 to 1-26), which the CVFPB adopted on 
June 29, 2012. The objective of the 2012 Central Valley Flood Protection Plan is to create a 
systemwide approach to flood management and protection improvements for the Central Valley 
and San Joaquin Valley. The 200-year floodplains are within the area covered by the mapped 
500-year floodplains. 

Sustainable Groundwater Management Act (Cal. Water Code §§ 113, 10720, 10750.1, 10927, 
10933, 12924)  

On September 16, 2014 Governor Edmund G. Brown, Jr. signed legislation to strengthen local 
management and monitoring of groundwater basins. It establishes requirements for locally 
controlled groundwater sustainability agencies to adopt groundwater sustainability plans for high-
and medium-priority basins depending on whether a basin is in critical overdraft. The Sustainable 
Groundwater Management Act established a new structure for managing groundwater resources 
at a local level by local agencies. It requires, by June 30, 2017, the formation of locally controlled 
groundwater sustainability agencies in the stateôs high- and medium-priority groundwater basins 
and subbasins. The act phases the adoption of groundwater sustainability plans. Plans are due 
by January 31, 2020, for all high- or medium-priority basins in overdraft condition and by January 
31, 2022, for all other high- and medium-priority basins unless the basin is legally adjudicated or 
otherwise managed sustainably. 

3.8.2.3 Regional and Local  

The Madera County General Plan (1995), Fresno County General Plan (2003), and Merced 
Vision 2030 General Plan (2012) are the same as described in Section 3.8.2.3 Regional and 
Local, of the Merced to Fresno Final EIR/EIS (Authority and FRA 2012: pages 3.8-3 through 3.8-
7). This section describes new or updated regional and local laws, regulations, and orders. 

Dewatering Activities: Regulation by Regional Water Quality Control Board 

Dewatering activity permits were described in Section 3.8.2.3 of the Merced to Fresno Final 
EIR/EIS (Authority and FRA 2012: page 3.8-4) but have since been updated. The Central Valley 
RWQCBôs Order No. R5-2013-0074 (NPDES No. CAG95001), Waste Discharge Requirements 
General Order for Dewatering and Other Low-Threat Discharges to Surface Waters (General 
Dewatering Permit), updates the regulation of discharges to surface water from dewatering 
activities. The SWRCBôs Order No. 2003-0003-DWQ, General Waste Discharge Requirements 
for Discharges to Land with a Low Threat to Water Quality (Low-Threat Discharge Permit), as 
updated by Resolution No. R5-2013-0145, Approving Waiver of Reports of Waste Discharge and 
Waste Discharge Requirements for Specific Types of Discharge within the Central Valley Region, 
continues to cover discharges to land from dewatering activities. 

General Plan Policies and Ordinances 

Table 3.8-1 lists county and city general plan goals, policies, and ordinances relevant to the 
Central Valley Wye alternatives. Refer to Section 3.8.2.3 of the Merced to Fresno Final EIR/EIS 
for more information. 
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Table 3.8-1 Local Plans and Policies  

Policy Title Summary 

Merced County 

2030 Merced County 
General Plan (2013) 

Merced County adopted the 2030 Merced County General Plan on December 10, 2013, 
updating the previous version of the general plan that was included in Section 3.8.2.3 (page 
3.8-5) of the Merced to Fresno Final EIR/EIS. The general plan includes the following goals 
and policies: 

Á Public Facilities and Services Element Goal PFS-3: Ensure the management of 
stormwater in a safe and environmentally sensitive manner through the provision of 
adequate storm drainage facilities that protect people, property, and the environment. 

Á Policy PFS-3.1: Require stormwater management plans for all Urban Communities to 
reduce flood risk, protect soils from erosion, control stormwater runoff, and minimize 
impacts on existing drainage facilities. 

Á Policy PFSȤ3.2: Require that new development in unincorporated communities includes 
adequate stormwater drainage systems. This includes adequate capture, transport, and 
detention/retention of stormwater. 

Á Policy PFSȤ3.3: Encourage development of community drainage systems rather than 
individual project level systems, in order to use land more efficiently and protect people, 
property and the environment in a more comprehensive manner.  

Á Policy PFSȤ3.4: Coordinate with the U.S. Army Corps of Engineers and other appropriate 
agencies to develop stormwater detention/retention facilities and recharge facilities that 
enhance flood protection and improve groundwater recharge. 

Á Policy PFSȤ3.5: Require on-site detention/retention facilities and velocity reducers when 
necessary to maintain pre-development storm flows and velocities in natural drainage 
systems. 

Á Policy PFSȤ3.6: Encourage stormwater detention/retention project designs that minimize 
drainage concentrations and impervious coverage, avoid floodplain areas, are visually 
unobtrusive and, where feasible, provide a natural watercourse appearance and a 
secondary use, such as recreation.  

Á Natural Resources Element Goal NR-1: Preserve and protect, through coordination with 
the public and private sectors, the biological resources, of the County. 

Á Policy NR-1.1: Identify areas that have significant long-term habitat and wetland values 
including riparian corridors, wetlands, grasslands, rivers and waterways, oak woodlands, 
vernal pools, and wildlife movement and migration corridors, and provide information to 
landowners. 

Á Policy NR-1.2: Identify and support methods to increase the acreage of protected natural 
lands and special habitats, including but not limited to wetlands, grasslands, vernal 
pools, and wildlife movement and migration corridors, potentially through the use of 
conservation easements. 

Á Policy NR-1.4: Minimize the removal of vegetative resources which stabilize slopes, 
reduce surface water runoff, erosion, and sedimentation. 

Á Policy NR-1.5: Identify wetlands and riparian habitat areas and designate a buffer zone 
around each area sufficient to protect them from degradation, encroachment, or loss. 

Á Policy NR-1.10: Cooperate with local, State, and Federal water agencies in their efforts 
to protect significant aquatic and waterfowl habitats against excessive water withdrawals 
or other activities that would endanger or interrupt normal migratory patterns or aquatic 
habitats. 

Á Policy NR-1.11: Cooperate with local, State, and Federal agencies to ensure that 
adequate on-going protection and monitoring occurs adjacent to rare and endangered 
species habitats or within identified significant wetlands. 
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Policy Title Summary 

Á Policy NR-1.12: Avoid or minimize loss of existing wetland resources by careful 
placement and construction of any necessary new public utilities and facilities, including 
roads, railroads, high speed rail, sewage disposal ponds, gas lines, electrical lines, and 
water/wastewater systems. 

Á Policy NR-1.13: Require an appropriate setback, to be determined during the 
development review process, for development and agricultural uses from the delineated 
edges of wetlands. 

Á Policy NR-1.14: Ensure that buildings and structures approved for temporary residential 
use in significant wetland areas are not converted to permanent residential uses. 

Á Policy NR-1.16: Require new hazardous waste residual repositories (e.g., contaminated 
soil facilities) to be located at least a mile from significant wetlands, designated sensitive 
species habitat, and State and Federal wildlife refuges and management areas. 

Á Policy NR-1.17: Consult with private, local, State, and Federal agencies to assist in the 
protection of biological resources and prevention of degradation, encroachment, or loss 
of resources managed by these agencies. 

Á Policy NR-1.18: Monitor the San Joaquin River Restoration Program efforts to ensure 
protection of landowners, local water agencies, and other third parties. 

Á Policy NR-1.19: Support the restoration efforts for the Merced River consistent with the 
Merced River Corridor Restoration Plan. 

Á Health and Safety Element Goal HS-2: Minimize the possibility of loss of life, injury, or 
damage to property as a result of flood hazards. 

Á Policy HS-2.1: Prepare and adopt a floodplain management program in flood hazard 
areas that gives priority to regulation of land uses over development of structural controls 
as a method of reducing flood damage. 

Á Policy HS-2.2: Coordinate with the cities in Merced County to develop a Countywide 
flood emergency plan that is consistent with city general plans. 

Á Policy HS-2.3: Work with the cities in Merced County to establish a Countywide flood 
control authority to coordinate efforts and develop opportunities for expanded Federal 
funding. 

Á Policy HS-2.4: Coordinate with State and local flood management agencies to develop 
funding mechanisms to finance the design and construction of flood facilities. 

Á Policy HS-2.5: Support the efforts of local districts and communities in obtaining funding 
for local flood control projects. 

Á Policy HS-2.6: Prohibit new development in existing undeveloped areas (i.e., area 
devoted to agriculture or open space that is not designated for development) protected 
by a State flood control project without appropriately considering significant known 
flooding risks and taking reasonable and feasible action to mitigate the potential property 
damage to the new development resulting from a flood. 

Á Policy HS-2.7: The County shall not enter into a development agreement, approve any 
building permit or entitlement, or approve a tentative or parcel map, unless it finds one of 
the following: a) The flood control facilities provide 200-year level of protection in urban 
and non-urban areas consistent with the current Central Valley Flood Protection Plan; b) 
Conditions imposed on the development will protect the property at a 200-year level of 
protection in urban and non-urban areas consistent with the current Central Valley Flood 
Protection Plan; or c) The local flood management agency has made ñadequate 
progressò on the construction of a flood protection system which will result in protection 
equal or greater than the 200-year flood event in urban and non-urban areas consistent 
with the current Central Valley Flood Protection Plan. 

Á Policy HS-2.8: Require new flood control projects or developments within areas subject 
to 100- and 200-year frequency floods are done in a manner that will not cause 
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Policy Title Summary 

floodwaters to be diverted onto adjacent property or increase flood hazards to property 
located elsewhere. 

Á Policy HS-2.9: Encourage all agencies that operate public facilities, such as roads, 
structures, wastewater treatment plants, gas, electrical, and water systems within areas 
subject to 100- and 200-year frequency floods to locate and construct facilities to 
minimize or eliminate potential flood damage.  

Á Policy HS-2.10: Prohibit the construction of essential facilities (including hospitals, 
healthcare facilities, emergency shelters, fire stations, emergency command centers, 
and emergency communications facilities) in the 100- and 200-year floodplain, unless it 
can be demonstrated that the structural and operational integrity of the facility can be 
maintained during flood events.  

Á Policy HS-2.11: Continue to participate in the National Flood Insurance Program. 

Á Policy HS-2.12: Support State and local flood management agencies to provide 
relocation assistance or other cost-effective strategies for reducing flood risk to existing 
economically disadvantaged communities located in non-urbanized areas. 

Á Policy HS-2.13: Encourage open-space uses in flood hazard areas. 

Á Policy HS-2.14: Encourage multipurpose flood control projects that incorporate 
recreation, resource conservation, preservation of natural riparian habitat, and scenic 
values of the County's streams, creeks, and lakes. 

Á Policy HS-2.15: Encourage flood control designs that respect the natural topography and 
vegetation of waterways while retaining dynamic flow and functional integrity. 

Á Policy HS-2.16: Encourage increased stormwater and flood protection infrastructure 
capacity in order to accommodate changes in precipitation and extreme weather events.  

Á Policy HS-2.17: Permit the construction of County flood control facilities in existing 
developments located within flood hazard areas to proceed only after a complete review 
of the environmental effect and project costs and benefits. 

Á Policy HS-2.18: Prepare public awareness programs to inform the general public and 
potentially affected property owners of flood hazards, potential dam failure inundation, 
and evacuation plans. 

Á Policy HS-2.19: Coordinate and use mutual aid resources to augment local resources in 
order to perform rescue operations, secure utilities and inundated areas, and control 
traffic in event of dam failure. 

Merced County Code 
of Ordinances 

Merced County Code of Ordinances include titles for building and construction, including 
building codes, and zoning, including performance standards. The Ordinances also include 
construction site requirements for the maintenance of grasses including mowing and 
watering. Specifically, these ordinances include the following: 

Á Title 16 Building and Construction, Chapter 16.16 Building Code, Section 16.16.010 
International Building Code 

Á Title 18 Zoning, Chapter 18.41 Performance Standards, Section 18.41.030 Dust 
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Policy Title Summary 

Madera County 

Madera County 
Ordinances 

Madera County Code of Ordinances include titles for building and construction, including 
grading and erosion control requirements. Specifically, these include the following: 

Á Title 14 Buildings and Construction, Chapter 14.50 Grading and Erosion Control 

City of Chowchilla 
2040 General Plan 
(2011) 

An earlier City of Chowchilla general plan was included in Section 3.8.2.3 (page 3.8-6) of 
the Merced to Fresno Final EIR/EIS but a new one has since been adopted ï the City of 
Chowchilla 2040 General Plan. The City of Chowchilla adopted the new general plan on 
May 2, 2011 and it includes the following objectives and policies: 

Á Objective OS-11: Ensure adequate groundwater reserves are maintained for present and 
future domestic, commercial, and industrial uses. 

Á Objective OS-12: Ensure groundwater quality is maintained at a satisfactory level for 
domestic water consumption. 

Á Policy PF-1.3: Develop and maintain Master Plans for water, wastewater collection and 
treatment, and storm water collection and disposal which address future growth 
demands and address public facilities and services including schools in a coordinated 
and comprehensive manner. 

Á Policy PF-6.1: The City shall condition approval of development projects on the provision 
of adequate storm drainage improvements. 

Á Policy PF-6.2: The City shall require the extension of storm drains to new areas in 
accordance with the phasing of a storm drainage master plan 

Á Policy PF-7.1: Natural and manmade channels, detention basins, and other drainage 
facilities shall be maintained to ensure that their full use and carrying capacity is not 
impaired. 

Á Policy PF-7.2: Continue to require new development to discharge storm water runoff at 
volumes no greater than the capacity of any portion of the existing downstream system 
by utilizing detention or retention or other approved methods, unless the project is 
providing drainage pursuant to an adopted drainage plan. 

Á Policy PF-7.3: When necessary, require new development to prepare hydrologic studies 
to assess storm runoff effects on the local drainage system and, if warranted, require 
new development to provide adequate drainage facilities and to mitigate increases in 
storm water flows and/or volume to avoid cumulative increases in downstream flows. 

Á Policy PF-7.4: New and redevelopment projects shall prepare and provide to the City 
appropriate drainage studies that assess project storm runoff effects on the City storm 
drain system, as well as provide appropriate storm drainage facilities to ensure an 
increased risk of on- or off-site flooding does not result from project implementation. 

Á Policy PF-7.5: All drainage improvements shall comply with the City of Chowchilla Public 
Works Construction Standards. 

Á Policy PS 2.2: Development of urban uses, with the exception of passive recreation use 
areas and pedestrian/bicycle trails within a floodway or floodplain subject to a 100-year 
flood event shall be prohibited. 

Á Policy PS 2.3: Preserve floodways and floodplains for non-urban uses with the exception 
of passive or active recreational development may be allowed in a floodplain with 
appropriate measures that avoid or minimize damage to recreation or structural 
improvements. 

Á Policy PS 2.4: Ensure that potential flooding impacts, including on-site flood damage, 
and potential inundation, are adequately addressed through the environmental review 
process and appropriate mitigation is imposed. 
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Policy Title Summary 

City of Chowchilla 
Code of Ordinances 

City of Chowchilla Ordinances include titles for subdivisions, including design and 
improvement standards and grading requirements. Specifically, these ordinances include 
the following: 

Á Title 17 Subdivisions, Chapter 17.32 Design and Improvement Standards, Section 
17.32.060 Grading Plan  

Fresno County 

Fresno County 
General Plan (2003) 

The Fresno County General Plan was adopted on October 3, 2000, and reflects 
amendments through March 25, 2003. Goals and policies of the Fresno County General 
Plan are included in Section 3.8.2.3 of the Merced to Fresno to Fresno Final EIR/EIS (page 
3.8-6). The following policy was not discussed in the Merced to Fresno Final EIR/EIS but is 
also relevant to the project: 

Á Policy PF-C.3: To reduce demand on the Countyôs groundwater resources, the County 
shall encourage the use of surface water to the maximum extent feasible. 

Stanislaus County 

Stanislaus County 
General Plan (2016) 

The Stanislaus County General Plan was adopted on August 23, 2016. The Stanislaus 
General Plan includes the following goals and policies: 

Á Conservation/Open Space Element, Goal Two: Conserve water resources and protect 
water quality in the County. 

Á Policy 5: Protect groundwater aquifers and recharge areas, particularly those critical for 
the replenishment of reservoirs and aquifers. 

Á Policy 6: Preserve vegetation to protect waterways from bank erosion and siltation. 

Stanislaus County 
Code 

14.14.050 Discharge of nonstormwater [sic] prohibited. 

A. Except as provided in Section 14.14.060, it is unlawful for any person to make or cause 
to be made any nonstormwater [sic] discharge. 

Waterford Vision 
2025 General Plan 
(2006) 

The Waterford Vision 2025 General Plan was adopted on October 26, 2006. The Waterford 
Vision 2025 General Plan contains the following goals and policies: 

Á Open Space and Conservation Element, Goal Area A: Open space for the preservation 
of natural resources. 

Á Policy OS-A-2: Preserve and enhance Tuolumne River and Dry Creek in their natural 
state throughout the planning area. 

Á Policy OS-A-5: Preserve and enhance water quality. 

Sources: City of Merced, 2015; City of Waterford, 2006; City of Chowchilla, 2011; Fresno County, 2003; Merced County, 2013; Stanislaus County, 
2016 
EIR/EIS = environmental impact report/environmental impact statement 
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3.8.3 Compatibility with Plans and  Laws   

As indicated in Section 3.1.3.3, Compatibility with Plans and Laws, the California Environmental 

Quality Act (CEQA) and National Environmental Policy Act (NEPA) regulations3 require a 
discussion of inconsistencies or conflicts between a proposed undertaking and federal, state, 
regional, or local plans and laws. As such, this Draft Supplemental EIR/EIS identifies 
inconsistencies between the Central Valley Wye alternatives and federal, state, regional, and 
local plans and laws to provide planning context.  

There are a number of federal and state laws and implementing regulations, listed in Section 
3.8.2.1, Federal, and Section 3.8.2.2, State, that direct the use and treatment of waters, including 
surface water quality, stormwater runoff, storm sewer systems, groundwater, and protection from 
floods. There are also several adopted federal and state management plans and programs that 
pertain to hydrology and water resources and are applicable to this Draft Supplemental EIR/EIS. 
A summary of the federal and state requirements considered in this analysis follows: 

¶ Federal and state acts and laws that provide comprehensive requirements for water quality 
maintenance or improvement, including treatment and management of stormwater runoff, 
and preventing pollutants from entering waters. Applicable acts and laws include the Federal 
Clean Water Act, the Public Lands Management Act, the Rivers and Harbors Act, and the 
state Porter-Cologne Water Quality Control Act. 

¶ Federal and state acts and laws that provide comprehensive requirements for flood protection 
and floodplain management, including the federal Flood Insurance Act, and the Floodplain 
Management Executive Order, and the state Central Valley Flood Protection Act.  

¶ The California Sustainable Groundwater Management Act, which mandates improved local 
and regional management of groundwater improvements. 

¶ Management plans such as the Omnibus Public Management Act, which includes the San 
Joaquin River Restoration Program. 

¶ Federal and state permit processes that require an applicant to demonstrate compliance with 
these acts, laws, and plans prior to, during, and post construction, including obtaining permits 
associated with the NPDES program, MS4 authorizations, and the stateôs Streambed 
Alteration Agreement and Construction General Permit processes.  

The Authority, as the lead state agency proposing to construct and operate the high-speed rail 
(HSR) system, is required to comply with all federal and state laws and regulations and to secure 
all applicable federal and state permits prior to initiating construction on the selected alternative. 
Similarly, FRA, as federal lead agency, is required to comply with all federal laws and regulations. 
Therefore, there would be no inconsistencies between the Central Valley Wye alternatives and 
these federal and state laws and regulations. 

The Authority is a state agency and therefore is not required to comply with local land use and 
zoning regulations; however, it has endeavored to design and construct the HSR project so that it 
is compatible with land use and zoning regulations. For example, the Central Valley Wye 
alternatives would incorporate IAMFs to control stormwater and stormwater pollution and to 
minimize impacts on hydrology and water resources. A total of 147 local and regional policies, 
goals, objectives, ordinances, and stormwater management programs were reviewed. The 
Central Valley Wye alternatives would be consistent with 139 local and regional policies, goals, 
objectives, ordinances, and stormwater management programs, and inconsistent with 8 policies 
and ordinances within the following regional and local plans and laws:  

¶ Madera County Code of OrdinancesðTitle 14 Buildings and Construction, Chapter 14.50 

Grading and Erosion Control. The selected Central Valley Wye alternative would be 

                                                      

3 NEPA regulations refer to the regulations issued by the Council on Environmental Quality located at 40 C.F.R. Part 
1500. 
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inconsistent with section 14.50.050, Permit Applications because it would not require a local 
grading permit.  

¶ City of Chowchilla 2040 General Plan (City of Chowchilla 2011)ðPolicy PF-6.1, Policy PF-
6.2, Policy PF-7.2, Policy PF-7.3, Policy PF-7.4, and Policy PF-7.5. Construction of the 
Central Valley Wye alternatives would not comply with these six local stormwater policies that 
require the development of a local stormwater plan.  

¶ City of Chowchilla Code of OrdinancesðTitle 17 Subdivisions, Chapter 17.32 Design and 
Improvement Standards, Section 17.32.060 Grading Plan. The Central Valley Wye 
alternatives would be inconsistent with Section 17.32.060 of this policy requiring a local 
grading permit.  

Further details and reconciliations are discussed in Appendix 3.8-A. As a state agency, the 
Authority is not required to obtain local grading permits for earthmoving activities or local 
stormwater permits for construction, and the Authority does not propose to seek local permits 
voluntarily. Therefore, the inconsistency would not be reconciled. Although the Central Valley 
Wye alternatives would be inconsistent with these specific provisions, they would be consistent 
with the public and environmental health and safety objectives of these ordinances and plan 
policies. For example, the Central Valley Wye alternatives include GEO-IAMF#6, which would 
require the contactor to document how national and state standards for engineering (including 
grading profiles) have been incorporated into facility design and construction. Similarly, HYD-
IAMF#3 would require preparation and implementation of a construction stormwater pollution 
prevention plan (SWPPP), which would achieve the same objectives of erosion control and 
stormwater management as preparation of a local stormwater plan. 

3.8.4 Methods for Evaluating Impacts  

The evaluation of impacts on hydrology and water resources is a requirement of NEPA and 
CEQA. The following sections summarize the RSAs and the methods used to analyze impacts on 
hydrology and water resources. Section 3.6 describes the methods used to analyze impacts on 
water availability.  

3.8.4.1 Definition of Resource Study Areas  

As defined in Section 3.1, Introduction, RSAs are the geographic boundaries in which the 
environmental investigations specific to each resource topic were conducted. The RSA for 
impacts on hydrology and water resources includes the project footprint for each of the Central 
Valley Wye alternatives within the associated watersheds, groundwater basins, and floodplains. 
The RSA also includes water resources adjoining, adjacent, or downstream that could receive 
runoff and sediment from the potential area of disturbance. RSA boundaries vary for surface 
water, groundwater, and floodplains. The surface water and groundwater RSAs for the electrical 
interconnections and network upgrades (EINU) components include the watersheds and 
groundwater basins that intersect with the EINU footprint that could reasonably receive runoff, 
sediment, or other waterborne contamination from the area of disturbance. Table 3.8-2 describes 
these three hydrology and water resources RSAs and includes a general definition and boundary 
description for each RSA.  
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Table 3.8-2 Definition of Resource Study Areas  

Source General Definition RSA Boundary 

Surface Water 

Construction and 
Operations 

Receiving waters in areas of disturbance 
including waters from the Sierra Nevada 
foothills that drain to the San Joaquin 
River Basin, runoff resulting from the 
Central Valley Wye alternatives and 
waterbodies discussed in this analysis 

CalWater watershed boundaries generally 
defined by 5 miles south of Merced to the 
north, Madera to the south, 10 miles east of 
Los Banos to the west, and the Sierra 
Nevada foothills and reservoirs to the east 
(Figure 3.8-1) 

Footprint of EINU components (see detailed 
Project Description maps in Appendix 2-D, 
Electrical Interconnections and Network 
Upgrades)1 

Groundwater 

Construction and 
Operations 

Aquifer(s) underlying the Central Valley 
Wye alternatives 

Entire DWR groundwater basin boundaries 
of the aquifers underlying the Central Valley 
Wye alternatives (Figure 3.8-2)3 

Footprint of EINU components (see detailed 
Project Description maps in Appendix 2-D)1 

Floodplain 

Construction and 
Operations 

FEMA-designated flood-hazard areas 
within the potential areas of disturbance 
of the Central Valley Wye alternatives, 
as well as any areas where the Central 
Valley Wye alternatives could affect 
flood frequency, extent, and duration 

FEMA 100-year and 500-year2 floodplain 
boundaries overlapping with the Central 
Valley Wye alternatives (Figure 3.8-3) 

Footprint of electrical interconnection 
components and the southern extent of Site 
7ðLe Grand Junction/Sandy Mush Road, 
WarnervilleïWilson 230 kV Transmission 
Line (See detailed Project Description maps 
in Appendix 2-D) 3 

Source: Authority and FRA, 2016a 
1 Given the site-specific and low-intensity construction activities involved with the EINU, as well as the minor extent of new, permanent features, the 
EINU RSAs are limited to the area of disturbance associated with construction and operation. Accordingly, figures in this section do not include the 
EINU. Detailed project description maps specific to the EINU are available in Appendix 2-D. 
2 The 500-year floodplain boundaries include the 200-year floodplain boundaries, which are subject to the stateôs floodplain management under the 
Central Valley Flood Protection Act. 
3 With the exception of the southern extent of Site 7ðLe Grand Junction/Sandy Mush Road, WarnervilleïWilson 230 kV Transmission Line, the 
network upgrades are not located within a FEMA-designated 100-year or 500-year floodplains.  
CalWater is a state program that provides a standard watershed delineation scheme using the State Water Resources Control Board numbering 
scheme. The watershed designation level used for defining the surface water RSA is the Hydrologic Unit Code 8. 
DWR = California Department of Water Resources 
EINU = electrical interconnections and network upgrades 
FEMA = Federal Emergency Management Agency 
RSA = resource study area 
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Source: CalWater, 2007  DRAFT ï JUNE 14, 2017 

Figure 3.8-1 San Joaquin River Basin Subwatersheds within the Surface Water Resource Study Area  
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Source: DWR, 2003  DRAFT ï JUNE 14, 2017 

Figure 3.8-2 San Joaquin Valley Groundwater Subbasins within the Groundwater Resource Study Area 
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Sources: FEMA, 2008a, 2008b   DRAFT ï JUNE 14, 2017 

Figure 3.8-3 Federal Emergency Management Agency Flood Zones in the Floodplain Resource Study Area
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3.8.4.2 Impact Avoidance and Minimization Features  

As noted in Section 2.2.3.7, Impact Avoidance and Minimization Features, the Central Valley Wye 
alternatives incorporate standardized IAMFs to avoid and minimize impacts. The Authority would 
incorporate IAMFs during design and construction and as such, the analysis of impacts of the 
Central Valley Wye alternatives in this section factors in all applicable IAMFs. Appendix 2-B, 
California High-Speed Rail: Impact Avoidance and Minimization Features, provides a detailed 
description of IAMFs that are included as part of the Central Valley Wye alternatives design. 
IAMFs applicable to hydrology and water resources include: 

¶ BIO-IAMF#18, Construction Utility Requirements and Waste Disposal 

¶ BIO-IAMF#20, Dewatering and Water Diversion 

¶ GEO-IAMF#1, Geologic Resources, Water and Wind Erosion 

¶ GEO-IAMF#6, Geology and Soils 

¶ HMW-IAMF#1, Transport of Materials 

¶ HMW-IAMF#3, Environmental Management System 

¶ HMW-IAMF#4, Spill Prevention 

¶ HMW-IAMF#5, Undocumented Contamination 

¶ HYD-IAMF#1, Stormwater Management 

¶ HYD-IAMF#2, Flood Protection 

¶ HYD-IAMF#3, Prepare and Implement a Construction Stormwater Pollution Prevention Plan 

¶ HYD-IAMF#4, Prepare and Implement an Industrial Stormwater Pollution Prevention Plan 

¶ SS-IAMF#2, Safety and Security Management Plan 

¶ SS-IAMF#3, Hazard Analyses 

3.8.4.3 Methods for NEPA and CEQA Impact Analysis  

This section describes the sources and methods the Authority and FRA used to analyze potential 
impacts from implementing the Central Valley Wye alternatives on surface water hydrology, 
surface water quality, groundwater, and floodplains. These methods apply to both NEPA and 
CEQA unless otherwise indicated. Refer to Section 3.1.3.4, Methods for Evaluating Impacts, for a 
description of the general framework for evaluating impacts under NEPA and CEQA. As 
described in Section 3.8.1 and in the following discussions, the Authority and FRA have applied 
the same methods and many of the same data sources from the Merced to Fresno Final EIR/EIS 
to this Draft Supplemental EIR/EIS. Refer to the Hydrology and Water Resources Technical 
Report (Authority and FRA 2016a) for more information regarding the methods and data sources 
used in this analysis. Laws, regulations, and orders (see Section 3.8.2, Laws, Regulations, and 
Orders) that regulate water resources were also considered in the evaluation of impacts on 
surface water hydrology, surface water quality, groundwater, and floodplains. 

This analysis focuses on the direct impacts of the Central Valley Wye alternatives on hydrology 
and water resources. As discussed in Section 3.13, Land Use and Development, and Section 
3.14, Agricultural Farmland, construction and operations of the Central Valley Wye alternatives 
would not result in large-scale direct or indirect conversion of agricultural land to urban or 
suburban uses and would not result in large-scale development within Federal Emergency 
Management Agency (FEMA) floodplains that could result in increased costs for flood protection 
facilities. Therefore, the Central Valley Wye alternatives would not be anticipated to result in 
indirect impacts on hydrology and water resources and this section does not evaluate them 
further. Additional supporting information is provided in Section 4.2, Methodology for Effects 
Analysis, of the Hydrology and Water Resources Technical Report (Authority and FRA 2016a). 
Impacts that may occur in relation to other resources areas, that may be inferred as indirect 
hydrology and water resource impacts in other documents (e.g., downstream effects of water 
quality on aquatic species) are discussed in the relevant resource sections of this Draft 
Supplemental EIR/EIS. 
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Climate, Precipitation, and Topography 

The Authority and FRA used updated sources on climate, precipitation, and topography in this 
Draft Supplemental EIR/EIS. These sources include Western Regional Climate Center (WRCC) 
(WRCC 2016a, 2016b) and the National Elevation Dataset (National Map 2013). 

Hydrology and Water Resources 

Surface Water Hydrology 

Surface water features include lakes, reservoirs, rivers, streams, canals, and floodplains.4 
Analysts overlaid geographic information system (GIS) layers for the designs of the Central Valley 
Wye alternatives with GIS layers for surface waters, U.S. Geological Survey topographic maps, 
and aerial photography from web mapping services to identify the potential impacts such as, 
disruptions of the movement of surface waters from disturbance associated with construction and 
operations. Analysts then used these GIS layers to identify crossings of streams and irrigation 
canals by each Central Valley Wye alternative. Analysts used GIS to determine the locations and 
lengths of rivers, creeks, and canals crossed by the Central Valley Wye alternatives, and to 
estimate areas of temporary and permanent disturbance, and to identify locations of stream 
segments with impaired water quality. 

Analysts performed a qualitative assessment of how stream crossings and in-water construction 
or maintenance could impede flood flows and affect downstream hydrology of rivers and creeks, 
resulting in erosion and sedimentation, runoff, and drainage patterns. Analysts also performed a 
qualitative assessment of potential changes in drainage infrastructure within the Central Valley 
Wye alternatives alignments based on existing land uses, such as agricultural areas (i.e., open 
irrigation ditches) and urban areas (i.e., storm drain pipes and roadside ditches). This drainage 
infrastructure is further discussed in Section 3.6.4, Affected Environment. 

Surface Water Quality 

Surface water quality is governed by major water quality impairments, beneficial uses, and water 

quality objectives.5 Analysts evaluated impacts of construction and operations activities on 
waterbodies, beneficial uses, and water quality. Using GIS, analysts identified the location of 
stream segments with impaired water quality under CWA Section 303(d) (SWRCB 2015) in 
relation to each project footprint. Analysts then evaluated construction activities for the potential 
to affect surface water quality of all waterbodies (i.e., those listed as impaired and those that are 
not) as a result of runoff and discharges. Construction activities could include accidental releases 
of construction-related hazardous materials, as noted in Section 3.10, including ground 
disturbance and associated erosion and sedimentation, stormwater discharges, and dewatering 
discharges, particularly in locations within or close to a surface waterbody. Finally, operations 
activities were reviewed for the potential to introduce pollutants into the environment, with a 
particular focus on stormwater runoff from Central Valley Wye alternatives facilities. 

Groundwater 

Analysts evaluated potential impacts on major groundwater aquifers (as defined by DWRôs 
groundwater basin boundaries) and groundwater resources using information available from the 
DWR; the Central Valley RWQCB; Merced, Madera, Stanislaus, and Fresno Counties; and other 
agencies. The analysis used GIS software to estimate the length and acreage of groundwater 
basins beneath each Central Valley Wye alternative project footprint to determine which 
groundwater basins would be crossed by the Central Valley Wye alternatives and documented 

                                                      

4 Major surface water features in the surface water RSA are of two primary typesðstream and irrigation: Type Iðstream 
or other intermittent natural waterbody (e.g., natural sloughs, rivers, and creeks); Type Cðirrigation or flood control canal 
or ditch (e.g., channelized sloughs, rivers, and creeks). The types distinguish the unique categories of each waterbody. 
5 Major water quality impairments are those included in the Integrated Report - 303(d) List of Water Quality Limited 
Segments and 305(b) Surface Water Quality Assessment. Although other water quality impairments may exist, only those 
included in the 303(d) List are considered major impairments. Similarly, only water quality objectives and beneficial uses 
listed in the Central Valley RWQCBôs (2016) Basin Plan are considered major water quality objectives and beneficial 
uses. 




