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Figure 3.8-5 
Water Resources in the Fresno 

Project Vicinity 
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Figure 3.8-6 
Groundwater Subbasins in 

the Project Vicinity 
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Groundwater in the San Joaquin Groundwater Basin tends to be of sodium bicarbonate type with low 
total dissolved solids, hardness, iron, and manganese; however, localized areas of high hardness, iron, 
nitrate, and chloride exist in the subbasins (DWR 2004, 2006). Septic disposal systems and leach fields, 
fertilizers, animal manure, geologic sources, and plant residues are potential sources of nitrate 
contamination in groundwater (Merced County 1990). 

Floodplains 

Two types of events trigger floods in the San Joaquin Valley: 1) rainfall occurring in the late fall and 
winter in the foothills and on the valley floor; and 2) snowmelt from the Sierra Nevada Mountains 
occurring in the late spring and early summer (Merced County 1990). Floodplains provide floodwater 
storage (which reduces the risk of downstream flooding), provide habitat for native species, improve 
water quality by allowing sediments and other contaminants to filtrate, and may provide locations for 
groundwater recharge. Within most urban areas, levees and upstream dams control floods. Many rural 
areas, however, are subject to shallow flow or ponding, which is typically 1 to 3 feet deep and spreads 
out over extensive areas. Shallow flooding occurs primarily due to overflows of stream channels when 
flows exceed the capacity of the channels. 

3.8.4.3 Hydrology and Water Quality in the Study Area 

Surface Waters 

Numerous natural water bodies flow through Merced and Madera counties (see Figures 3.8-2 through 
3.8-5). Table 3.8-4 lists the natural water bodies and the HST alternatives that cross them. The Central 
Valley Flood Protection Board (CVFPB) regulates many of the stream crossings. Stream crossings must meet 
the provisions of Title 23 of the CCR. This regulation requires that crossings maintain stream channel flow 
capacity through such measures as perpendicular crossings (where practical), adequate streambank 
freeboard, and measures to protect against streambank and channel scour. Section 208.10 requires that 
construction of improvements, including crossings, do not reduce the capacity of a channel within a federal 
flood control project. The CVFPB reviews applications for encroachment permits for approval of a new 
channel crossing or other channel modification. For a proposed crossing that could affect a federal flood 
control project, the CVFPB coordinates review of the application with USACE for approval under 
33 U.S.C. 408.  

Table 3.8-4 
Natural Water Body Crossings 

 

Natural 
Water Body 

Name 

Alternative/Project Component 

UPRR/SR 99 BNSF Hybrid 

North-
South 

Alignment 

Ave 
24 

Wye 

Ave 
21 

Wye

North-
South 

Alignment 

Ave 
24 

Wye 

Ave 
21 

Wye 

North-
South 

Alignment 

Ave 
24 

Wye 

Ave 
21 

Wye 

Miles Creek X   X   X   

Owens Creek X   X   X   

Duck Slough X   Xa   X   

Mariposa Creek    Xb      

Deadman Creek X   X   X   

Dutchman Creek X X  X   X   

Chowchilla River X X  X   X   
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Natural 
Water Body 

Name 

Alternative/Project Component 

UPRR/SR 99 BNSF Hybrid 

North-
South 

Alignment 

Ave 
24 

Wye 

Ave 
21 

Wye

North-
South 

Alignment 

Ave 
24 

Wye 

Ave 
21 

Wye 

North-
South 

Alignment 

Ave 
24 

Wye 

Ave 
21 

Wye 

Ash Slough X X   X  X X  

Berenda Slough X X X X X X X X X 

Berenda Creek X  X X X X X  X 

Dry Creek X   X X X X   

Schmidt Creek X   X   X   

Fresno River X   X   X   

Cottonwood 
Creek 

X   X   X   

San Joaquin 
River 

X   X   X   

a Mariposa Way design option only. At the Mission Ave design option, this water body is called Mariposa Creek. 
b Mariposa Way and Mariposa Way East of Le Grand design options only. 

 

UPRR/SR 99 Alternative  

In Merced County, the UPRR/SR 99 Alternative would have five or six crossings of the following natural 
water bodies. Depending on the wye connection, some of the listed water bodies would have multiple 
crossings: Miles Creek, Owens Creek, Duck Slough, Deadman Creek, and Dutchman Creek. In addition, 
the alignment crosses a number Merced Irrigation District canals, including but not limited to, Farmdale 
Lateral, Lingard Lateral, and Russell Lateral. Merced Irrigation District also uses its irrigation distribution 
system for local flood control by conveying local runoff and stream floodwaters away from population 
areas (Merced Irrigation District 2008).  

In Madera County, the UPRR/SR 99 Alternative would cross eight or nine natural water bodies, depending 
on the wye alternative. The following water bodies would have crossings (some multiple times): 
Chowchilla River, Ash Slough, Berenda Slough, Berenda Creek, Dry Creek, Schmidt Creek, Fresno River, 
and Cottonwood Creek. The UPRR/SR 99 Alternative would travel through Chowchilla and Madera. In 
Chowchilla, stormwater drainage passes through a system of stormwater collection facilities and eight 
stormwater basins (Madera County 2008). These basins collect approximately 80% to 90% of stormwater 
runoff, with the remainder discharged into Ash Slough or other privately owned stormwater basins 
(Madera County 2008). In Madera, topography is relatively flat with an absence of natural drainage 
channels except for the Fresno River, which is adjacent to Downtown Madera (City of Madera 2009). The 
Fresno River is typically dry, with surface flows only in the wettest years. The city uses a storm drain 
system to collect urban drainage and the principal disposal method is using open retention (infiltration) 
basins. However, some areas drain directly to the Fresno River or to Madera Irrigation District 
conveyance facilities. In addition, Madera Irrigation District uses the Fresno River channel to convey 
irrigation water from the Madera Canal to the Main Canal diversion (Reclamation 2009). In 
unincorporated Madera County, the alignment crosses a number of Chowchilla Water District and Madera 
Irrigation District irrigation canals.  

The UPRR/SR 99 Alternative would cross the San Joaquin River at the Madera-Fresno county line, as well 
as several irrigation canals in the Fresno Irrigation District. The Fresno Metropolitan Flood Control District 
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operates a regional stormwater conveyance system, which includes several dozen large basins that 
infiltrate most of the city’s runoff. Irrigation canals such as the Herndon Canal convey the city’s 
stormwater.  

BNSF Alternative 

The surface water hydrology and water quality analysis for the BNSF Alternative is the same as for the 
UPRR/SR 99 Alternative, with a few exceptions. From Merced to just north of the Chowchilla River are four 
design options. The BNSF Alternative would cross six streams in Merced County. These water bodies include 
Miles Creek, Owens Creek, Duck Slough, Mariposa Creek, Deadman Creek, and Dutchman Creek, as well as 
several unnamed water bodies. Once the design options converge, the alternative would cross an additional 
seven streams in Madera County. The water bodies in Madera County are the Chowchilla River, Ash Slough, 
Berenda Slough, Berenda Creek, Dry Creek, Schmidt Creek, and Cottonwood Creek, as well as several 
unnamed water bodies. The BNSF Alternative would cross the San Joaquin River at the Madera-Fresno 
county line and would be the same as the UPRR/SR 99 Alternative south to the Downtown Fresno Station.  

The BNSF Alternative also would cross the Owens Creek Diversion Channel, a 1.7-mile-long channel that 
diverts water from Owens Creek to Mariposa Creek. Constructed in 1956, the channel is part of the 
Merced County Streams Group Flood Control Project located east of Merced; the project provides flood 
protection for large agricultural land areas, as well as for Planada, Le Grand, and Merced. The diversion 
channel has a capacity of 400 cubic feet per second (USACE 1962).  

The central portion of the BNSF Alternative passes through mostly agricultural areas where conveyance 
of stormwater runoff would be primarily in drainage ditches or natural streams. Le Grand has a local 
stormwater system. The stormwater systems in the north and south ends of the BNSF Alternative are as 
discussed above for the UPRR/SR 99 Alternative. 

Hybrid Alternative 

The Hybrid Alternative has the same alignment and study area as the UPRR/SR 99 Alternative from 
Merced to Chowchilla and the same alignment as the BNSF Alternative from south of Chowchilla to 
Fresno. The Hybrid Alternative, which connects with both the Ave 24 Wye and the Ave 21 Wye, would 
cross 14 different natural water bodies. 

Downtown Merced and Downtown Fresno Stations 

There are no water body crossings at either of the HST stations. 

Heavy Maintenance Facility Alternatives 

A combination of stormwater conveyances, surface drainage facilities, 
and channels provides stormwater drainage for the Castle Commerce 
Center HMF site. The collected stormwater discharges into Canal Creek, 
which the Merced Irrigation District maintains. Both Canal Creek and an 
intermittent tributary stream lie on the eastern portion of the Castle 
Commerce Center HMF footprint. The access tracks to the Castle 
Commerce Center site cross Bear, Black Rascal, and Canal creeks. Soils 
at this site have low water erosion potential.  

Dutchman Creek borders the north side of Harris-DeJager HMF site; 
soils at this site have moderate to high water erosion potential. Ash 
Slough lies adjacent on the northwestern boundary of the Fagundes 
HMF site; two Chowchilla Water District irrigation canals lie within the site boundary. Soils at this site 
have moderate to high water erosion potential. Berenda Creek lies on the northwest boundary of the 
Gordon-Shaw HMF footprint; soils at this site have moderate water erosion potential. Berenda Slough lies 
at the northern tip of the Kojima Development HMF site; soils at this site have moderate water erosion 
potential.  

What are intermittent and 
perennial streams? 
Intermittent streams normally stop 
flowing for periods of time every 
year. Perennial streams flow year 
round, although they may also 
cease flowing during dry years, and 
become intermittent during 
droughts. 
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Groundwater 

High-Speed Train Alternatives (All) 

Most of Merced County lies within the Merced Subbasin (see Figure 3.8-6). The HST alternatives in 
Merced County are within areas of high groundwater table, with 
groundwater within 0 to 10 feet of the ground surface in some areas 
(Merced County 1990). The alternatives are within a groundwater 
recharge area for the San Joaquin River and its tributaries (Merced 
County 1990). However, surface water diversions for irrigation, 
municipal, and industrial water supplies have reduced stream flows, 
resulting in less than historic recharge percolations in streambed areas 
(Merced County 1990). Downtown Merced is highly urbanized and the 
accompanying increase in impervious surfaces, such as parking lots and 
buildings, has reduced the potential for groundwater recharge. 
Currently, groundwater withdrawals exceed recharge levels and a notable groundwater depression exists 
near Merced (DWR 2004).  

In Madera County, groundwater is the main source of both urban and agricultural water (Madera County 
2008). Groundwater pumping greatly exceeds natural recharge, a condition known as overdraft. The 
current average annual overdraft in the valley floor portion of Madera County, which includes the study 
area for both alternatives, is approximately 100,000 acre-feet per year (Madera County 2008). This area 
includes both the Madera and Chowchilla subbasins. Approximately 97% of groundwater used in Madera 
County is for agriculture, and urban use accounts for the remaining 3% (Madera County 2008). 
Agricultural irrigation recharges groundwater in the vicinity of Chowchilla, as do surface water flows in 
the Chowchilla River, Ash Slough, and Berenda Slough; however, in general the area does not have high 
groundwater recharge potential (Madera County 2008). In Madera, favorable recharge areas exist south 
and southwest of the city where coarse-grained sediments are present (Madera County 2008).  

Within Fresno County, the study area is in a groundwater recharge area for the San Joaquin River. 
Throughout much of Fresno County, the Kings Subbasin is overdrawn (Fresno County 2000), with notable 
groundwater depressions near the Fresno and Clovis urban areas (DWR 2006). Downtown Fresno is 
highly urbanized and the accompanying increase in impervious surfaces, such as parking lots and 
buildings, has reduced the potential for groundwater recharge. However, numerous infiltration basins 
exist in the Fresno area and the majority of the city’s stormwater runoff recharges groundwater. 

Downtown Merced and Downtown Fresno Stations 

The Downtown Merced Station is located in the Merced Subbasin, as described above. The Downtown 
Fresno Station is located in the Kings Subbasin, as described above. 

Heavy Maintenance Facility Alternatives 

The Castle Commerce Center HMF site falls within the Merced Subbasin (see Figure 3.8-6). Past 
operations at Castle Commerce Center have contaminated groundwater with trichloroethylene (TCE) and 
other organic solvents (City of Atwater 2000). Groundwater contamination exists underneath the Castle 
Commerce Center HMF site and remediation activities have been carried out to remove soil contamination 
and restore groundwater quality. Active remediation of several TCE plumes is still underway. (More 
information about this is available in Section 3.10, Hazardous Materials and Wastes). 

The other HMF sites are located within the Merced, Chowchilla, and Madera subbasins (see Figure 3.8-6). 
These sites have no identified groundwater contamination or cleanup activities.  

What is recharge? 
Recharge is the natural 
replenishment of groundwater from 
rain or other surface water. 
Overdraft describes the condition 
when water pumped from a 
groundwater basin exceeds the 
supply flowing into the basin. 
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Floodplains 

High-Speed Train Alternatives (All) 

Special flood hazard areas in the study area include flood zones A, AE, AH, and AO, which are defined in 
Table 3.8-5. The FEMA-delineated 100-year floodplains exist along most of the minor creeks and streams 
in the study area. The 100-year floodplain, shown in Figure 3.8-7, corresponds to FEMA’s special flood 
hazard area (SFHA). The SFHA is the land area covered by the base flood to which the FEMA floodplain 
management regulations apply (FEMA 2009). 

Table 3.8-5 
FEMA Special Flood Hazard Zone Designations in the Study Area  

 

Zone Zone Description 

A Areas with a 1% annual chance of flooding. Because detailed analyses are not performed for such 
areas, no depths or base flood elevations are shown within these zones. 

AE Areas with a 1% annual chance of flooding. FEMA flood maps provide base flood elevations. 

AH Areas with a 1% annual chance of shallow flooding, usually in the form of a pond, with an average 
depth ranging from 1 to 3 feet. Base flood elevations derived from detailed analyses are shown at 
selected intervals within these zones.  

AO River or stream flood hazard areas and areas with a 1% or greater chance of shallow flooding each 
year, usually in the form of sheet flow, with an average depth ranging from 1 to 3 feet. Average 
flood depths derived from detailed analyses are shown within these zones. 

Source: FEMA (2009). 

 
The northern 16 miles of the north-south alignment of the UPRR/SR 99 Alternative lie almost entirely 
within floodplain areas. Further south the alignment crosses a 3-mile wide floodplain associated with Dry 
and Schmidt creeks, north of Madera. The UPRR/SR 99 Alternative also crosses a 4-mile-wide floodplain 
associated with Cottonwood Creek, south of Madera. As is the case with the BNSF Alternative, most 
floodplains crossed by the UPRR/SR 99 Alternative involve shallow floodwaters of 1 to 3 feet. Apart from 
crossing FEMA floodplains, the HST alternatives also cross the five state-designated floodways in the 
study area: San Joaquin River, Fresno River, Chowchilla River, Ash Slough, and Berenda Slough. 

Most of the northern 24 miles of the BNSF Alternative between the Downtown Merced Station and 
Le Grand lie within floodplains. Much of this area is Zone AO—shallow flowing water, 1 to 3 feet deep. 
The remaining area is primarily Zone A. This alternative also crosses a 2-mile length of floodplain south of 
Madera. 

Downtown Merced and Downtown Fresno Stations 

The Downtown Merced Station would be located in a shallow flooding (1 to 3 feet) SFHA that covers 
much of Downtown Merced (Zone AO). The Downtown Fresno Station would not lie within an SFHA. 
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Figure 3.8-7 
Flood Zones in the Project Vicinity 
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Heavy Maintenance Facility Alternatives 

The southeastern portion of the Castle Commerce Center HMF site lies within the SFHA 
associated with Canal Creek (primarily Zone AO), which flows through the southeastern portion 
of the site. The Fagundes and Kojima Development HMF sites are not located within SFHAs. 
The western side of the Fagundes site borders Ash Slough, while the northern side of the 
Kojima Development site borders Berenda Slough. A small portion of the Harris-DeJager HMF 
site is located within the SFHA associated with Dutchman Creek (Zones A and AO). The 
southern portion of the Gordon-Shaw HMF lies within a shallow ponding SFHA (primarily Zone 
AH) and Berenda Creek crosses the northern portion of the site. 

3.8.5 Environmental Consequences 

3.8.5.1 Overview 

Construction of the HST alternatives, the stations, and the HMF would result in temporary impacts on 
existing drainage systems, local groundwater quantity from dewatering, and water quality. Stream 
channels would be temporarily disturbed at several crossings. The UPRR/SR 99 Alternative would cross 
20 to 27 natural water bodies, the BNSF Alternative would cross 30 to 37 natural water bodies, and the 
Hybrid Alternative would cross 23 to 29 natural water bodies. Most of these crossings would require in-
water work for the construction of supporting piers. To the extent construction in the stream channel 
occurs during wet weather, there could be an increase in sediment in the river during the event. Overall, 
the effects on water quality during construction would have moderate intensity under NEPA and impacts 
would be less than significant under CEQA, but the impacts would be minimized to the extent possible by 
implementing the project design features described in Section 3.8.6. 

Designing water body crossings to maintain existing hydraulic capacity and connectivity would ensure 
that no operational impacts on hydrology and floodplains would occur, as described in Section 3.8.6, 
Project Design Features. Project stormwater system design would accommodate project runoff and would 
provide stormwater quality treatment for the new and replaced roads and highways (see Chapter 2.0, 
Alternatives), train stations, and HMF facility. In certain locations, track would be elevated above the 
flood level on sections of elevated guideway supported by piers, thereby avoiding permanent floodplain 
and stream crossing impacts. Placing at-grade track sections on embankments with culverts adequately 
sized and placed would avoid intensifying flood or drainage problems in other locations. Impacts on 
surface water capacity, connectivity, and quality would have negligible intensity under NEPA and would 
be less than significant under CEQA. 

Project facilities would result in changes to existing drainage, as well as increased runoff from project 
impervious surfaces. The HST alternatives could redirect shallow flooding and thereby affect SFHAs. Any 
alignment alternative could result in changes to the hydrology, hydraulics, and connectivity of natural 
watercourses, including floodways. With design features for stormwater management and flood 
protection, impacts on existing drainage patterns would have negligible intensity under NEPA and would 
be less than significant under CEQA. 

Construction of the HST could result in polluted runoff. Although the trains and tracks are assumed to be 
less than significant pollutant-generating surfaces, the stations, the new road overpasses, and the HMF 
facility would create new sources of potentially contaminated runoff during HST operation. The HST 
Project would have the potential benefit of reducing nonpoint-source pollutants because of a decrease in 
vehicle miles traveled. High-density development opportunities offered from TOD at stations would 
reduce the amount of new impervious area that otherwise would occur with urban fringe development. 
With design features for stormwater management and treatment, stormwater runoff would present an 
impact with negligible intensity under NEPA and a less than significant impact under CEQA.  

Impacts on groundwater from the construction of the HST would have negligible intensity under NEPA 
and would be less than significant under CEQA. The expected decrease in groundwater use—along the 
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alignment particularly—would benefit aquifers, and a worst-case increase in groundwater use at an HMF 
site would have negligible aquifer effects. Operational project impacts on groundwater would have 
negligible intensity under NEPA and would be less than significant under CEQA. 

3.8.5.2 No Project Alternative 

As discussed in Chapter 1.0, Project Purpose, Need, and Objectives, and in Section 3.18, Regional 
Growth, the San Joaquin Valley population has been growing and is projected to continue to grow. 
Planned and programmed transportation improvements that are constructed and become operational by 
2035 under the No Project Alternative would add to the effects under existing conditions. Section 3.19, 
Cumulative Impacts, provides foreseeable future projects including new shopping centers, large 
residential developments, quarries, and expansion of SR 99 between Merced and Fresno. Impacts on 
hydrologic and hydraulic resources, such as increased runoff from added lanes of paved surface, could 
result from non-project transportation improvements under the No Project Alternative.  

Under the No Project Alternative, the effects of the current built environment on hydrology and water 
resources would continue, including effects from continued operation of existing highways, airports, and 
railways. Higher vehicle miles traveled also are expected under the No Project Alternative, which could 
degrade water quality because of increased pollutants in stormwater from roadways without adequate 
stormwater facilities. The population in the Central Valley is projected to grow, as discussed in 
Section 3.18, Regional Growth. The land development needed to serve the population would increase, as 
would traffic, as reflected in the numerous reasonably foreseeable projects listed in Section 3.19, 
Cumulative Impacts. As documented in Section 3.13, Station Planning, Land Use, and Development, a 
consequence of the No Project Alternative would be that the project vicinity would not include the higher-
density, TOD planned around proposed HST stations, and the continuation of low-density development 
would be likely. This development is likely to occur on the urban fringe rather than in the urban centers. 
This development in undeveloped areas would result in an increase in impervious area and an associated 
increase in stormwater runoff in the urban fringe and potential decrease in groundwater recharge. 
Stormwater facilities associated with urban fringe development would reduce potential water quality 
impacts on local streams. Aquifers would continue to experience drawdown effects, with increasing 
domestic demand for groundwater offset by decreasing agricultural demand from land conversion. 

3.8.5.3 High-Speed Train Alternatives 

Construction Period Impacts 

Chapter 2.0, Alternatives, discusses project construction. Heavy construction includes grading, 
excavation, constructing the HST railbed, and laying the trackway. It is estimated that heavy construction 
of the entire Merced to Fresno Section would be accomplished within a 5-year period, but heavy 
construction at any one site would not occur continuously for 5 years. Potential effects include changes in 
hydrology, stormwater runoff patterns, and water quality. Section 3.10, Hazardous Materials and Wastes, 
addresses impacts from release of hazardous materials and disturbance of contaminated groundwater 
plumes.  

Common Surface Water Impacts 

Construction activities associated with the proposed project would involve handling, storing, hauling, and 
placing fill; possible pile driving; stations, parking lots, maintenance facility, aerial structure, and bridge 
construction; and concrete track bed construction. Likely pollutants that may be contributed by the 
project during construction include floating material, oil and greases, sediment, settable material, 
suspended material, chemical constituents (e.g., fuels, solvents), and turbidity. Construction of at-grade 
sections of the trackway would require excavating or leveling the ground surface, which would potentially 
result in the need to pump and discharge groundwater, or would expose a groundwater resource to 
pollutants. 

All HST alternatives would result in hydrologic and hydraulic effects due to changes in existing local 
drainage and stormwater runoff occurring at crossings of natural and artificial water bodies resulting from 
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channel disturbance associated with construction of piers and bridge abutments. As indicated in 
Table 3.8-6, the UPRR/SR 99, BNSF, and Hybrid alternatives would have similar numbers of natural water 
body crossings, with 20 to 27 for the UPRR/SR 99 Alternative, 30 to 37 for the BNSF Alternative, and 
23 to 29 for the Hybrid Alternative. As described in Chapter 2.0, Alternatives, the HST alternatives would 
install bridges or box culverts at natural water body crossings. Also, see further discussion in the Merced 
to Fresno Section Hydraulics and Floodplain Technical Report (Authority and FRA 2012) and Merced to 
Fresno Section Stormwater Management Plan (Authority 2012).Potential impacts on biological resources 
related to HST water body crossings and in-stream supports are evaluated in Section 3.7, Biological 
Resources and Wetlands.  

Table 3.8-6 
HST Alternatives Water Body Crossings 

 

Alternative 
Natural 

Water Bodies 
Canals and 

Ditches Total 

UPRR/SR 99 Alternative 

North-South Alignment, Design Options, and Wye Combinations 

West Chowchilla design option with Ave 24 Wyea 27 86 113 

East Chowchilla design option with Ave 24 Wye 27 71 98 

East Chowchilla design option with Ave 21 Wye 20 85 105 

Total UPRR/SR 99 Alternative Range of Impact 20 to 27 71 to 86 98 to 113 

BNSF Alternative 

North-South Alignment and Wye Combinationsa    

BNSF Alternative with Ave 24 Wye 17 38 56 

BNSF Alternative with Ave 21 Wye 16 43 59 

Le Grand Design Options 

Mission Ave 19 30 49 

Mission Ave East of Le Grand 14 32 46 

Mariposa Way 20 17 37 

Mariposa Way East of Le Grand 16 17 33 

Impact of Components Combined    

BNSF Alternative with Ave 24 Wye 31 to 37 55 to 70 89 to 105 

BNSF Alternative with Ave 21 Wye 30 to 36 60 to 75 92 to 108 

Total BNSF Alternative Range of Impact 30 to 37 55 to 75 89 to 108 

Hybrid Alternative 

North-South Alignment with Ave 24 Wye 29 85 113 

North-South Alignment with Ave 21 Wye 23 78 101 

Total Hybrid Alternative Range of Impact 23 to 29 78 to 85 101 to 113 
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Alternative 
Natural 

Water Bodies 
Canals and 

Ditches Total 

Heavy Maintenance Facility Alternatives 

Castle Commerce Center 4 7 11 

Harris-DeJager 0 0 0 

Fagundes 0 1 1 

Gordon-Shaw 0 0 0 

Kojima Development 0 0 0 

a Does not include the Le Grand design options. 

Temporary Changes to Drainage Patterns and Stormwater Runoff 
Construction activities such as grading and establishing construction staging areas could alter existing 
drainage patterns and redirect stormwater runoff. In addition, the amount of stormwater runoff would 
increase if construction activities include natural vegetation removal or other barriers to runoff, or if the 
activities result in an increase in impervious surface. Temporary diversion of stream flow may be 
necessary during the installation of support piers and bridge abutments in stream channels. This could 
temporarily reduce channel capacity and cause erosion or sedimentation, degrading water quality. 
However, the amount of ground disturbance required for each of the HST alternatives is relatively small 
compared to the overall study area. (See the discussion of Temporary Water Quality Impacts, below.) 
Based on project design standards discussed Section 3.8.6, Project Design Features, construction of piers 
in the floodplain would not displace a volume large enough to increase flood risk. 

Each alternative requires grading, as well as construction laydown and staging areas. All alternatives 
would cross the San Joaquin River. All alternatives would disturb areas during construction and result in 
the potential for changes in stormwater runoff patterns.  

An SWPPP would be prepared and implemented for construction activities as part of project design, which 
is described further in Section 3.8.6. The SWPPP, to be prepared prior to construction, will state that 
construction would occur in stream or river channels during winter storm season. All temporary changes 
to stormwater drainage patterns and runoff resulting from the HST, station, and HMF alternatives would 
be minimal and have impacts with negligible intensity under NEPA and a less than significant impact 
under CEQA because they would be temporary, would not alter drainage enough to displace a large 
enough volume to increase flood risk, and construction would not occur in stream or river channels 
during the winter storm season. 

UPRR/SR 99 Alternative 
The UPRR/SR 99 Alternative would cross a total of 98 to 113 water bodies, of which 20 to 27 are natural 
water bodies. Although this is more total crossings than with the BNSF Alternative, there would be fewer 
natural crossings. Both the East and the West Chowchilla design options with the Ave 24 Wye would 
result in the largest number of natural water body crossings under this alternative.  

BNSF Alternative 
The BNSF Alternative would have fewer water body crossings (89 to 108) than the UPRR/SR 99 
Alternative but would have more natural water body crossings (up to 37), depending on the design 
option. The BNSF Alternative with the Ave 24 Wye and the Mariposa Way design option would result in 
the greatest number of natural water body crossings.  

Hybrid Alternative 
The Hybrid Alternative would cross a total of 101 to 113 water bodies, of which 23 to 29 would be natural 
water bodies. This range is greater than the UPRR/SR 99 Alternative but less than the BNSF Alternative.  
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Downtown Merced and Downtown Fresno Stations 
The station areas would not be adjacent to water bodies and would have little effect on stormwater 
runoff patterns given the urban nature of the areas. In addition, the sites are currently developed and 
construction would require limited vegetation clearing.  

Heavy Maintenance Facility Alternatives 

As listed in Table 3.8-6, the access tracks for the Castle Commerce Center HMF, including the more than 
5 miles of track extending from Merced to the HMF site, would cross four natural streams; none of the 
other HMF alternatives would cross natural water bodies. Only the Castle Commerce Center HMF and the 
Fagundes HMF would cross canals and ditches, with seven and one crossing, respectively. Developing the 
Castle Commerce Center HMF could disturb four natural water bodies; however, runoff would be 
contained on site in an infiltration basin. 

Temporary Water Quality Impacts 
Soil-disturbing activity during construction (i.e., excavation and grading) can lead to erosion and 
sedimentation resulting from the exposure of bare soils, which are more likely to erode than vegetated 
areas that provide infiltration, retention, and dispersion. Table 3.8-7 lists the construction area 
disturbance for each alternative and HMF site. These areas would be cleared of vegetation or otherwise 
physically disturbed during construction.  

Table 3.8-7 
Acres Disturbed During Construction by HST Alternatives  

 

Alternative 
Acres Temporarily 

Disturbed 
Acres of Permanent 

Footprinta 

UPRR/SR 99 Alternative 

North-South Alignment, Design Options, and Wye Combinations 

West Chowchilla design option with Ave 24 Wyeb 2,375 1,900 

East Chowchilla design option with Ave 24 Wye 2,409 1,864 

East Chowchilla design option with Ave 21 Wye 2,484 1,984 

Design Options to Downtown Fresno Station 

Mariposa Street Station Alternative  62 49 

Kern Street Station Alternative 77 73 

Total UPRR/SR 99 Alternative Range of Impact 2,437 to 2,561 1,949 to 2,057 

BNSF Alternative 

North-South Alignment and Wye Combinationsb 

BNSF Alternative with Ave 24 Wye 2,436 2,021 

BNSF Alternative with Ave 21 Wye 2,190 1,925 

Le Grand Design Options 

Mission Ave 547 455 

Mission Ave East of Le Grand 530 425 

Mariposa Way 523 397 

Mariposa Way East of Le Grand 512 398 
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Alternative 
Acres Temporarily 

Disturbed 
Acres of Permanent 

Footprinta 

Design Options to Downtown Fresno Station 

Mariposa Street Station Alternative 62 49 

Kern Street Station Alternative 77 73 

Impact of Components Combined 

BNSF Alternative with Ave 24 Wye 3,010 to 3,060 2,467 to 2,549 

BNSF Alternative with Ave 21 Wye 2,764 to 2,814 2,371 to 2,454 

Total BNSF Alternative Range of Impact 2,764 to 3,060 2,371 to 2,549 

Hybrid Alternative 

North-South Alignment with Ave 24 Wye 2,722 2,275 

North-South Alignment with Ave 21 Wye 2,611 2,155 

Design Options to Downtown Fresno Station 

Mariposa Street Station Alternative 62 49 

Kern Street Station Alternative 77 73 

Total Hybrid Alternative Range of Impact 2,673 to 2,799 2,204 to 2,348 

Heavy Maintenance Facility Alternatives 

Castle Commerce Center 360 316 

Harris-DeJager 313 313 

Fagundes 182 179 

Gordon-Shaw 332 332 

Kojima Development  340 332 

a Acreages are rounded to the nearest whole number. 
b Does not include the Le Grand design options. 

All HST alternatives would involve ground disturbance for project construction. Stream crossings would 
be particularly vulnerable to degraded water quality because construction would occur in the stream 
channel and contaminants would have a direct path to surface water. Bridge supports in areas of high 
groundwater or in surface water would require excavation in the stream channel and dewatering of the 
work area. The proximity of flowing water to active construction could provide a direct path for 
construction-related contaminants to reach surface water. Construction in areas of high groundwater, 
which in particular would occur in Merced County, could require dewatering for bridge column 
construction, potentially resulting in harmful discharges to surface waters.  

The risk of polluted runoff and the potential for sedimentation effects on water quality would be 
minimized through implementation of various control and design measures detailed in the SWPPP, the 
Waste Discharge Requirements for Dewatering and Other Low Threat Discharges to Surface Waters, and 
the General Construction Permit and Spill Prevention Plan. These procedures identify pollutant sources 
that could affect water quality, and identify, implement, and maintain BMPs to reduce pollutants and non-
stormwater discharges in construction site runoff. With the implementation of these standard 
minimization and avoidance measures for all construction activities, effects from construction on surface 
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water quality would have moderate intensity under NEPA and impacts would be less than significant 
under CEQA. 

UPRR/SR 99 Alternative 
The UPRR/SR 99 Alternative with the East Chowchilla design option and Ave 21 Wye would result in the 
highest construction disturbance, at more than 2,500 acres. With approximately 2,400 acres of 
disturbance, the UPRR/SR 99 Alternative with the West Chowchilla design option and Ave 24 Wye would 
result in the least amount of construction disturbance among the UPRR/SR 99 Alternative combinations. 

BNSF Alternative 
The BNSF Alternative with the Ave 24 Wye would result in the highest construction disturbance, at more 
than 3,000 acres. With less than 2,750 acres of disturbance, the BNSF Alternative with the Ave 21 Wye 
would result in the least amount of construction disturbance among the BNSF alternatives. The Mariposa 
Way design options would have slightly less construction disturbance than the Mission Ave design 
options.  

Hybrid Alternative 
The Hybrid Alternative would disturb between 2,700 and 2,800 acres, which is more than the UPRR/SR 
99 Alternative but less than the BNSF Alternative.  

Downtown Merced and Downtown Fresno Stations 
Although the stations are within developed urban areas, construction of the stations could provide 
additional sources of polluted runoff to the local stormwater system, or otherwise degrade water quality. 
The SWPPP would specify BMPs to be implemented during construction that would minimize the potential 
for contaminated runoff. Due their location in urban areas and the commitment to implementation of 
BMPs, the project could have temporary impacts with moderate intensity on water quality under NEPA 
and less than significant impacts under CEQA. 

Heavy Maintenance Facility Alternatives 
Streams lie beside or pass through all five of the alternative HMF sites. Canal Creek crosses the 
southeastern portion of the Castle Commerce Center HMF site. Ash Slough, Berenda Creek, and Berenda 
Slough are located along the boundaries of the Fagundes, Gordon Shaw, and Kojima Development sites, 
respectively. Dutchman Creek lies at the northern edge of the Harris-DeJager site. Without the 
implementation of BMPs, the area of disturbance during construction of the HMF could result in high 
temporary sediment loads and possible channel disturbance to one or more of these creeks. As a result of 
the project’s stormwater management and treatment design features that would meet the construction 
SWPPP standards, the project could have temporary impacts with moderate intensity under NEPA and 
less than significant impacts under CEQA.  

Common Groundwater Impacts 

Excavation could affect groundwater quality during dewatering activities if groundwater is encountered. 
Bridge supports in areas of shallow groundwater or in surface water would require excavation and 
dewatering. If a slurry is used as part of the drilling method, any groundwater encountered would be 
removed and disposed of with the drilling slurry. If a drilled hole needs to be dewatered, groundwater 
would be disposed of according to the requirements for the NPDES permit. The amounts of dewatering 
are likely to be relatively small and to occur across widely spaced locations. The effect on the regional 
groundwater levels would have negligible intensity under NEPA and would be less than significant under 
CEQA.  

Construction activities could result in accidental releases of construction-related hazardous materials that 
might affect groundwater. Excavations could provide a direct path for construction-related contaminants 
to reach groundwater. Excavation could disturb known and undocumented soil or groundwater 
contamination, resulting in the migration of contaminated groundwater further into the groundwater 
table. The HST alternatives all would have the same potential for inadvertent contamination of 
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groundwater. As described in Section 3.10, Hazardous Materials and Wastes, a construction management 
plan would be prepared to guide the response to undocumented soil or groundwater contamination, 
resulting in an impact with negligible intensity under NEPA and a less than significant impact under CEQA.  

As described in Section 3.6, Public Utilities and Energy, the project would result in a substantial reduction 
in water use even during construction, due primarily to a reduction in irrigated agricultural lands. This 
could be a beneficial effect under NEPA, depending on existing groundwater use and the amount of 
groundwater used for construction. 

UPRR/SR 99, BNSF, and Hybrid Alternatives 
Construction of the at-grade and elevated sections of track could use between 462 and 530 acre-feet of 
water per year, depending upon the alternative. Groundwater could supply a portion or all of this water. 
As described in Section 3.6, Public Utilities and Energy, current water use along the alignment ranges 
from 4,892 acre-feet per year (UPRR/SR 99 Alternative) to 6,703 acre-feet per year (BNSF Alternative). 
Given that groundwater supplies many of these existing water uses and these existing uses would no 
longer exist with the HST Project, regional drawdown could be reduced. Impacts on the groundwater 
basin would have negligible intensity under NEPA and would be less than significant under CEQA; the 
impacts could be potentially beneficial under NEPA. 

Heavy Maintenance Facility Alternatives 
Construction water use for the HMF would be approximately 114 acre-feet per year (see Section 3.6, 
Public Utilities and Energy). A groundwater well could supply water. As described in Section 3.6 (Public 
Utilities and Energy), current water use on the HMF sites ranges from 69 acre-feet per year (Castle 
Commerce Center Alternative) to 568 acre-feet per year (Kojima Development Alternative). To the extent 
that groundwater supplies these existing water uses and because these existing uses would no longer 
exist with the HST Project, regional drawdown would be reduced and impacts on the groundwater basin 
would be beneficial under both NEPA and CEQA. 

Common Floodplains Impacts 

Temporary Impacts on Floodplains 
The majority of this area lies within shallow (1 to 3 feet of inundation) flood zones. The eastern side of 
the Castle Commerce Center HMF site lies in the floodplain. Portions of the Fagundes HMF site are in the 
Ash Slough channel, the southern portion of the Gordon-Shaw HMF site is in a flood hazard zone, and the 
Kojima Development HMF site borders Berenda Slough. Only the Harris-DeJager HMF site falls completely 
outside the floodplain; therefore, it would have no impact on the floodplain. Consistent with typical 
SWPPP requirements, construction workers and local districts would monitor weather conditions for heavy 
storms (and potential flood flows) such that construction equipment would be able to relocate to 
minimize the potential flood risk. Therefore, during construction, the HST alternatives would have an 
impact with negligible intensity under NEPA and a less than significant impact under CEQA.  

Project Impacts 

Common Surface Water Impacts 

Any of the HST alternatives would result in permanent impacts on hydraulic capacity and floodplains. 
Water quality impacts could result from runoff associated with roadways and HMFs. However, water 
quality design measures would be implemented to reduce the potential for adverse water quality impacts. 

Permanent Impacts on Hydraulic Capacity and Connectivity of Natural Water Bodies, 
Including Floodways 
Direct impacts on surface water from operation of the project would include changes to the hydrology 
and connectivity of natural water bodies in the study area. Table 3.8-6 lists the number of natural and 
artificial water body crossings, each of which could require bridge abutments on banks and support piers 
in the water channel. These bridge components could obstruct the ability of the water body to convey 
peak flows by reducing its channel capacity and possibly by raising flood elevations locally. As described 
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in Section 3.8.6, Project Design Features, design for each crossing would maintain the existing hydraulic 
capacity, resulting in a minimal rise in existing flood or high water elevations. Elevated crossings could 
require support piers in the water channel. At-grade crossings of stream channels would require bridge 
abutments on banks and support piers in the water channel, or in some 
cases the alignment would cross natural water bodies using box 
culverts. Final design would minimize the number of piers on banks and 
in channels to the extent possible. Section 3.7, Biological Resources and 
Wetlands, addresses the San Joaquin River Restoration Program. 

Although the alignment would be pervious, the compacted ground 
underneath necessary to support the facility would have reduced 
infiltration. Drainage pipes under the portions of at-grade track would 
collect stormwater for discharge to drainage swales running parallel to 
the track. Drainage systems within the portions of elevated track would 
collect and discharge stormwater to the local stormwater system in 
urban areas or to the local drainage system via swales in rural areas. 
Where the alignment travels through urban areas, impermeable surfaces are common because of past 
land development, so in most cases, existing stormwater systems would convey track runoff. Culverts 
would be installed at canals and ditches that would be designed to maintain or provide greater hydraulic 
conveyance capacity. 

Increased stormwater runoff from the project could exceed the capacity of a receiving water body, 
causing or exacerbating drainage problems. Substantial alteration of the existing drainage pattern would 
increase the rate or amount of surface runoff in a manner that could cause flooding, erosion, or 
sedimentation. These effects on the hydraulic capacity and connectivity of natural water bodies for all 
would have negligible intensity under NEPA, and impacts would be less than significant under CEQA 
because culverts would be installed to maintain or provide greater hydraulic conveyance capacity of the 
existing canal, ditch, or adjacent culvert, and drainage systems would collect and discharge stormwater 
to the local stormwater system in urban areas or to the local drainage system via swales in rural areas. 
These design features are discussed in more detail in Section 3.8.6, Project Design Features. 

UPRR/SR 99, BNSF, and Hybrid Alternatives 
All three alternatives would result in permanent piers and bridge abutments in streams. The UPRR/SR 99 
Alternative with the East Chowchilla design option and Ave 21 Wye would have the least potential stream 
channel disturbance (20 crossings; see Table 3.8-6).  

Depending upon the design option chosen, the BNSF Alternative could cross a single federal flood control 
project (Authority and FRA 2012a). Both the Mission Ave and the Mission Ave East of Le Grand design 
options for the BNSF Alternative would cross the Owens Creek Diversion Channel about 8 miles east of 
Merced. The span clearance height over the Diversion Channel would meet the requirements of USACE 
and the CVFPB to avoid the need for a Section 408 Permit. This design would not encroach on the 
channel or its levee. The permit review for this crossing would be combined with the CVFPB 
encroachment permit process. 

Heavy Maintenance Facility Alternatives 
All HMF sites would include approximately 65 acres of impervious surface. There would be an additional 
90 acres for ballasted storage tracks, which are relatively impervious because of compaction of the 
ground surface below. This increase in impervious surface at a single location could result in increased 
stormwater runoff. Without adequate stormwater facilities to collect, retain, and treat the stormwater, 
these facilities could alter existing drainage, thus resulting in local flooding or channel erosion. The Castle 
Commerce Center HMF site is partially developed; therefore, the HMF would have a smaller absolute 
increase in impervious surface than the other proposed HMF sites, which are undeveloped. Unique to the 
Castle Commerce Center HMF site would be an additional 17 acres of reduced infiltration resulting from 
the more than 5 miles of spur track extending from Merced. The design for the HMF site would include 

Definitions 
Retention Pond – A pond designed 
to hold and infiltrate most or all of 
the runoff that it receives. 

Detention Pond – A pond designed 
to temporarily store and slowly 
release the runoff that it receives. 

Swale – A shallow ditch used to 
temporarily convey, store, or filter 
runoff.  
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infiltration ponds or detention basins that, based on engineering evaluations, would be adequate to 
reduce the potential for impacts of stormwater runoff on nearby streams.  

Permanent Impacts on Surface Water Quality 
The technology proposed for the HST System does not require large amounts of lubricants or hazardous 
materials for operation. The electric trains would use a regenerative braking technology, resulting in 
reduced physical braking and associated wear. The at-grade tracks and the elevated guideways are 
assumed to be less than significant pollutant-generating surfaces.  

The project would relocate 2 miles of SR 99 and reconstruct several interchanges in the Fresno area. The 
project would also construct new grade-separated roads at a number of project rail crossings elsewhere 
in the project area. These new sources of road runoff from the new crossings, relocated highways, or 
frontage roads could negatively affect water quality. However, water quality design measures would be 
implemented to reduce the potential for adverse water quality impacts. Effects on surface water quality 
from the HST tracks and relocated roads would have negligible intensity under NEPA and impacts would 
be less than significant under CEQA because runoff from the rights-of-way would be directed as sheet 
flow into the adjacent drainage systems or directed through swales to infiltration basins. In addition, the 
technology proposed for the HST System does not require large amounts of lubricants or hazardous 
materials for operation, and water quality design measures would be implemented. 

The HST stations (including parking structures) would be in the existing urban areas of Downtown 
Merced and Downtown Fresno. Few, if any, new potential pollution sources would be constructed and 
there would be minimal impact on existing water quality. HST users could park in a structure, which 
would have less surface area for generation of polluted stormwater than surface parking. Activities 
associated with the stations are similar to those currently conducted in the downtown areas, such as 
office use, pedestrian uses, and parking. These similar uses would have effects with negligible intensity 
under NEPA on stormwater quality. Under CEQA, impacts would be less than significant. 

At the HMF, most train maintenance would occur under roofed areas. Diesel fuel, gasoline, and 
lubricants would be stored in large underground tanks and would not pose a risk to water quality. 
However, train and service vehicle washing could occur outdoors. Runoff from this activity would be 
contained within the site wastewater system and therefore would not pose a threat to water quality.  

Maintenance and other vehicles could be fueled in open areas. In addition, the HMF would employ 
approximately 1,500 workers, with 2-lane access roads and parking for up to 2,000 vehicles 
provided. The HMF, including fueling facilities, would be subject to state and federal hazardous 
materials regulations (see Section 3.10, Hazardous Materials and Wastes). An Industrial SWPPP 
would be maintained for the site. Stormwater runoff would be treated either through detention 
basins, bioswales, or other stormwater BMPs that would meet the Industrial SWPPP standards and, 
therefore, would not carry contaminants that could affect the local water quality of nearby receiving 
water bodies.  

During project operations, stormwater runoff from station parking lots, the HMF, and railroad rights-of-
way could potentially result in degradation of water quality. However, runoff from the rights-of-way 
would be directed as sheet flow into the adjacent drainage systems or directed through swales to 
infiltration basins. The basins are designed as a water quality control measure consistent with Industrial 
SWPPP standards. No runoff from the project would be discharged directly to any surface water bodies. 
Runoff from bridges, overpasses, underpasses, and aerial structures would be collected and discharged to 
infiltration basins or adjacent drainage systems. Stormwater runoff from the HMF would result in 
effects with negligible intensity on surface water quality under NEPA and less than significant 
impacts under CEQA. 
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Common Groundwater Impacts 

Permanent Impacts on Groundwater Quality and Volume 
Portions of the study area serve as recharge areas for the San Joaquin River and its tributaries, primarily 
along active stream channels containing substantial amounts of sands and gravels (see Section 3.9, 
Geology, Soils, and Seismicity). In these areas, the project (by putting piers in the channels) would 
reduce infiltration and groundwater recharge because the alternatives would increase impermeable 
surfaces and would redirect runoff. However, because of the narrow, linear project footprint resulting in 
relatively limited new impermeable surface, impacts on groundwater recharge would be negligible under 
NEPA and less than significant under CEQA. With respect to groundwater volume, because groundwater 
is currently used for irrigation and/or domestic supply along at least some of the project alignment 
footprint, aquifer impacts would be reduced because no water would be used along the alignment. This 
would be an impact with negligible intensity under NEPA and a less than significant impact under CEQA. 

UPRR/SR 99, BNSF, and Hybrid Alternatives 
Because the HST System is electrically powered, the track runoff would carry few pollutants. Therefore, 
even in areas with infiltrative soils, stormwater could percolate into the natural and landscaped areas 
without affecting groundwater quality. As described in Section 3.6 (Public Utilities and Energy), current 
water use on the alignment footprint ranges from 4,892 acre-feet per year (UPRR/SR 99 Alternative) to 
6,703 acre-feet per year (BNSF Alternative). Water use would decline to zero along the alignment 
footprint. The UPRR/SR 99, BNSF, and Hybrid alternatives would have a beneficial impact on 
groundwater quality under NEPA and a less than significant impact under CEQA.  

Downtown Merced and Downtown Fresno Stations  
The station sites are in urbanized areas with little potential for groundwater recharge and with existing 
stormwater systems and stormwater quality control programs. The stations, therefore, would have an 
impact with negligible intensity on groundwater volumes, infiltration, and quality under NEPA and a less 
than significant impact under CEQA.  

Heavy Maintenance Facility Alternatives  
The HMFs would increase impervious surfaces in the study area because they would be located primarily 
on agricultural land. Because the Castle Commerce Center HMF site is already mostly developed, it would 
have the least increase in new impervious surface, although the track leading from the Merced HST 
Station to the Castle Commerce Center HMF site would increase impervious surfaces. Nevertheless, 
because permeable areas surround the HMF sites (including Castle Commerce) and runoff from HMF 
impermeable surfaces would remain onsite in filtration ponds or would filtrate through the permeable 
areas immediately offsite, the impact on groundwater recharge would have negligible intensity under 
NEPA and would be less than significant under CEQA.  

The HMF sites would have outdoor washing and fuel storage areas, as well as parking lots, that could 
generate polluted stormwater runoff. The HMF would include a system to recycle the wash water from 
the train sets to reduce water consumption and improve water quality in discharge water. An Industrial 
SWPPP would be maintained for the site, and stormwater runoff would be treated either through 
detention basins, bioswales, or other stormwater BMPs that would meet the Industrial SWPPP 
standards. Therefore, percolation of contaminated stormwater into groundwater is unlikely; effects on 
groundwater quality would result in effects with negligible intensity under NEPA and less than significant 
impacts under CEQA.  

Estimates show that the operation of the HMF would require approximately 50 acre-feet of water per year 
(refer to Section 3.6, Public Utilities and Energy). As described in Section 3.6, current water use on the 
HMF sites is estimated to range from 69 acre-feet per year (Castle Commerce Center HMF) to 568 acre-
feet per year (Kojima Development HMF). For four of the HMF sites where groundwater use is currently 
much higher (Castle Commerce Center, Kojima Development, Gordon-Shaw, and Harris-DeJager), the net 
result would be a decrease in groundwater use. At these four sites, potential impacts on the groundwater 
basin would be beneficial under both NEPA and CEQA. At the Fagundes HMF site, there is limited 
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groundwater use (estimated to be 3.1 acre-feet per year for dairy operations). Groundwater modeling 
results indicate that 50 acre-feet per year of additional pumping at this sites (averaging about 35 gallons 
per minute) would result in a drawdown of the shallow aquifer drawdown of approximately 0.1 foot, 
which is below detectable levels. Therefore, the impact on groundwater would have negligible intensity 
under NEPA and less than significant under CEQA. 

Common Floodplains Impacts 

Permanent Impacts on Floodplains 
As discussed under Construction Period Impacts, each stream crossing would be designed to maintain 
existing hydrology and connectivity, but some physical changes could occur. Stream crossings could 
reduce the watercourse’s ability to convey peak flows by reducing its channel capacity, resulting in 
floodplain impacts. Some streams would receive culverts. Most stream crossings would require bridges 
and the placement of piers in the floodplain, or in the case of the San Joaquin River, a FEMA-designated 
floodway. As described in Section 3.8.6, Project Design Features, design of these bridge crossings would 
include measures to compensate for any effects of placing piers in the floodplains and floodways. 
However, in all cases, the design would maintain the crossing’s existing flow conveyance capacity. 
Hydrologic modeling conducted pursuant to Caltrans standard methods would be necessary to 
demonstrate that proposed project design features, such as minor enlargement of the channel cross 
section, would maintain existing channel capacity. There would be impacts with negligible intensity under 
NEPA and less than significant impacts under CEQA. 

Table 3.8-8 details the area of the permanent project footprint within special flood hazard zones (as 
defined in Table 3.8-5). The study area has a relatively flat gradient that slopes gently to the west or 
southwest. During periods of high stream flow, shallow overland flooding, which can range from 1 to 
3 feet in depth, tends to pond against canal berms, levees, and road and railroad embankments that are 
perpendicular to the land gradient. As described in the Stormwater Management Plan, California High-
Speed Train Project EIR/EIS, Merced to Fresno Section (Authority and FRA 2012b), the project could 
divert shallow floods from overflowing channels by serving as an obstacle to the shallow overland flow if 
sufficient culverts or cross drainage were not provided. In areas where the project is elevated, there 
would be little potential for such diversion. Where the project is adjacent to existing rail or highway 
embankments, such flood barriers might already exist. New impacts would be most likely to occur where 
project tracks do not run parallel to existing embankments. The hydraulic modeling studies following 
Caltrans standard methods (discussed above) would incorporate adequately sized culverts and other flow 
measures into the project to avoid the possibility of diverting or redirecting flood flows or increasing the 
water surface elevation in the 100-year floodplain by more than 0.1 foot. There would be impacts with 
negligible intensity under NEPA and less than significant impacts under CEQA. Also see the Hydraulics 
and Floodplain Technical Report, California High-Speed Train Project EIR/EIS, Merced to Fresno HST 
Section (Authority and FRA 2012a) for additional details. 

UPRR/SR 99, BNSF, and Hybrid Alternatives 
As listed in Table 3.8-8, areas lying within the SFHA would range from 362 acres to 656 acres. For all 
three alternatives, the combination with the Ave 21 Wye would have the most acreage within the SFHA. 
The effect of the BNSF Alternative design options east of Le Grand would be slightly less than that of the 
design options through Le Grand. The BNSF Alternative with the Ave 24 Wye combined with the Mission 
Ave East of Le Grand design option would have the least area in an SFHA and the BNSF Alternative with 
the Ave 21 Wye and the Mariposa Way design option would have the largest area in the SFHA.  
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Table 3.8-8 
HST Alternatives Area in the Special Flood Hazard Area (acres)  

 

Alternative 

FEMA Zonea 

A AE AH AO 

UPRR/SR 99 Alternative 

North-South Alignment, Design Options, and Wye Combinations 

West Chowchilla design option with Ave 24 Wyeb 53 4 81 329 

East Chowchilla design option with Ave 24 Wye 46 4 94 348 

East Chowchilla design option with Ave 21 Wye 146 4 94 335 

Total Range of Impacts for the UPRR/SR 99 Alternativec 46 to 146 4 81 to 94 329 to 348 

BNSF Alternative 

North-South Alignment and Wye Combinationsb 

BNSF Alternative with Ave 24 Wye 61 14 0 126 

BNSF Alternative with Ave 21 Wye 195 14 0 126 

Le Grand Design Options  

Mission Ave  69 0 3 214 

Mission Ave East of Le Grand  83 0 1 148 

Mariposa Way  16 0 23 213 

Mariposa Way East of Le Grand  37 0 28 175 

Impacts of Components Combined 

BNSF Alternative with Ave 24 Wye 76 to 144 14 1 to 28 277 to 343 

BNSF Alternative with Ave 21 Wye 210 to 277 14 1 to 28 277 to 343 

Total Range of Impacts for BNSF Alternativec 76 to 277 14 1 to 28 277 to 343 

Hybrid Alternative 

North-South Alignment with Ave 24 Wye 65 16 1 343 

North-South Alignment with Ave 21 Wye 175 13 1 322 

Total Range of Impacts for Hybrid Alternativec 65 to 175 13 to 16 1 322 to 343 

Heavy Maintenance Facility Alternative 

Castle Commerce Center 18 1 0 127 

Harris-DeJager 3 0 0 3 

Fagundes 1 0 0 0 

Gordon-Shaw 23 0 207 18 
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Alternative 

FEMA Zonea 

A AE AH AO 

Kojima Development 18 0 0 0 

a Acreages are rounded to the nearest whole number. See Table 3.8-5 for Special Flood Hazard Zone Designations 
b Does not include any of the Le Grand design options. 
c Total range of impacts for each alternative calculated by adding the number of impacts among design options with the lowest 
and highest number of impacts for the north-south alignment 

Most of the UPRR/SR 99 Alternative would be adjacent to existing roads and railroads, with less potential 
to divert shallow floods. Because it has greater distances that do not follow existing embankments 
compared with the UPRR/SR 99 Alternative, the BNSF Alternative would have a greater likelihood of 
diverting shallow flooding. Similarly, the Hybrid Alternative would not follow existing embankments in the 
Chowchilla area and would have a greater likelihood of diverting shallow floods.  

Heavy Maintenance Facility Alternatives 
Portions of the Castle Commerce Center, Gordon-Shaw, and Kojima Development HMF sites lie within a 
floodplain, with 141, 41, and 18 acres each in an SFHA. The other two sites have approximately 3 acres 
or less in an SFHA.  

3.8.6 Project Design Features 

The Authority and FRA have considered avoidance and minimization measures consistent with 
commitments in the Program EIR/EIS documents. During project design and construction, the Authority 
and FRA will ensure the measures outlined below are implemented to reduce impacts on water resources 
discussed in Section 3.8.5, Environmental Consequences. Appendix C of the Merced to Fresno Section 
Hydraulics and Floodplain Technical Report (Authority and FRA 2012) provides a matrix that lists relevant 
standards and regulations for these impacts. These measures and standards are discussed in greater 
detail in support documents prepared for the preliminary design, including the following: 

 HST Technical Memorandum 2.6.5. Hydraulics and Hydrology Design Guidelines (Authority 2010). 

 Merced to Fresno Section Hydraulics and Floodplain Technical Report (project-wide, and for 
Construction Package 1A) (Authority and FRA 2012a). 

 Merced to Fresno Section Stormwater Management Plan (project-wide, and for Construction Package 
1A) (Authority and FRA 2012b). 

These measures are considered to be part of the project and are described in the following text. 
Additionally, the project would require an Individual Section 404 Permit from USACE. This permit would 
have conditions to further minimize water quality impacts. 

Project Design Features for Stormwater Management and Treatment. During the detailed 
design phase, evaluate each receiving stormwater system’s capacity to accommodate project runoff. As 
necessary, design onsite stormwater management measures, such as detention or selected upgrades to 
the receiving system, to provide adequate capacity. Design and construct onsite stormwater management 
facilities to capture runoff and provide treatment prior to discharge for pollutant-generating surfaces, 
including station parking areas, access roads, new road over- and underpasses, reconstructed 
interchanges, and new or relocated roads and highways. Use low-impact development (LID) techniques 
to retain runoff onsite and to reduce offsite runoff, to the extent practical. Consider the use of 
constructed wetland systems, biofiltration and bioretention systems, wet ponds, organic mulch layers, 
planting soil beds, and vegetated systems (biofilters) such as vegetated swales and grass filter strips. Use 
portions of the HMF site for onsite infiltration of runoff, if feasible, or for stormwater detention, if not. 
Incorporate vegetated set-backs from streams, such as Canal Creek and Berenda Creek. 
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Project Design Features for Flood Protection. Design the project both to remain operational during 
flood events and to minimize increases in 100-year flood elevations, including the following: 

 Establish track elevation to prevent saturation and infiltration of stormwater into the sub-ballast. 
During the design storm, maintain 2 feet of freeboard between the sub-ballast and the water surface 
elevation. 

 Minimize development within the floodplain as appropriate. Avoid placement of facilities in the 
floodplain (e.g., at the Castle Commerce Center HMF site and the Gordon-Shaw HMF) or raise the 
ground with fill above the base-flood elevation. 

Design of the crossings would maintain a floodwater surface elevation of no greater than 0.1 foot above 
current levels (zero rise within designated floodways). The following design considerations would 
minimize the effects of pier placement in the floodways: 

 Design site crossings to be as nearly perpendicular to the channel as feasible to minimize 
bridge length. 

 Orient piers to be parallel to the expected high water flow direction to minimize flow disturbance.  

 Elevate bridge crossings at least 3 feet above the high water surface elevation to provide adequate 
clearance for floating debris or as required by local agencies. (The CVFPB requires that the bottom 
members [soffit] of a proposed bridge be at least 3 feet above the design floodplain. The required 
clearance may be reduced to 2 feet on minor streams at sites where significant amounts of stream 
debris are unlikely.)  

 Conduct engineering analyses of channel scour depths at each crossing to evaluate the depth for 
burying the bridge piers and abutments. Implement scour-control measures to reduce 
erosion potential. 

 Use quarry stone, cobblestone, or their equivalent for erosion control along rivers and streams, 
complemented with native riparian plantings or other natural stabilization alternatives that would 
restore and maintain a natural riparian corridor, where feasible.  

 Place bedding materials under the stone protection at locations where the underlying soils require 
stabilization resulting from streamflow velocity. 

Construction Stormwater Pollution Prevention Plan. The SWRCB Construction General Permit 
(Order No. 2009-0009-DWQ, NPDES No. CAS000002) (SWRCB 2009) establishes three erosion risk levels 
that are based on site erosion and receiving-water risk factors. A preliminary analysis indicates that most 
of the project would fall under Erosion Risk Level 1, the lowest risk level. The portion of the project 
vicinity draining to the San Joaquin River would fall under Erosion Risk Level 2. Erosion Risk Level 2 
measures also would be carried out anywhere in the project vicinity where construction activities are 
conducted within or immediately adjacent to sensitive environmental areas such as streams, wetlands, 
and vernal pools.  

The Construction General Permit requires preparation and implementation of a SWPPP, which would 
provide BMPs to minimize potential short-term increases in sediment transport caused by construction, 
including erosion control requirements, stormwater management, and channel dewatering for affected 
stream crossings. These BMPs could include measures to provide permeable surfaces where feasible and 
to retain and treat stormwater onsite. Other BMPs include strategies to manage the overall amount and 
quality of stormwater runoff. The Construction SWPPP will include measures to address the following:  

 Hydromodification management to ensure maintenance of pre-project hydrology by emphasizing 
onsite retention of stormwater runoff using measures such as flow dispersion, infiltration, and 
evaporation, supplemented by detention, where required. Additional flow control measures could be 
implemented where local regulations or drainage requirements dictate. 
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 Practices to minimize the contact of construction materials, equipment, and maintenance supplies 
with stormwater. 

 Limiting fueling and other activities using hazardous materials to areas distant from surface water, 
providing drip pans under equipment, and daily checks for vehicle condition. 

 Practices to reduce erosion of exposed soil, including soil stabilization, watering for dust control, 
perimeter silt fences, placement of rice straw bales, and sediment basins. 

 Practices to maintain water quality including silt fences, stabilized construction entrances, grass 
buffer strips, ponding areas, organic mulch layers, inlet protection, and Baker tanks and sediment 
traps to settle sediment. 

 Practices to capture and provide proper offsite disposal of concrete washwater, including isolation of 
runoff from fresh concrete during curing to prevent it from reaching the local drainage system, and 
possible treatment with dry ice or other acceptable means to reduce the alkaline character of the 
runoff (high pH) that typically results from new concrete. 

 Development of a spill prevention and emergency response plan to handle potential fuel or other 
spills. 

 Use of diversion ditches to intercept offsite surface runoff. 

 Where feasible, avoidance of areas that may have substantial erosion risk, including areas with 
erosive soils and steep slopes. 

 Where feasible, limit construction to dry periods when flows in water bodies are low or absent.  

Central Valley Regional Water Quality Board, Order No. 5-00-175 (NPDES No. CAG995001), 
Waste Discharge Requirements General Order for Dewatering and Other Low Threat 
Discharges to Surface Waters. This order is a permit that covers construction dewatering discharges 
and some other listed discharges that do not contain significant quantities of pollutants, and that either 
(1) are 4 months or less in duration, or (2) have an average dry-weather discharge that does not exceed 
0.25 million gallons per day. 

The CVFPB regulates specific river, creek, and slough crossings for flood protection. These crossings must 
meet the provisions of Title 23 of the CCR. Title 23 requires that new crossings maintain hydraulic 
capacity through such measures as in-line piers, adequate streambank height (freeboard), and measures 
to protect against streambank and channel erosion. Section 208.10 requires that improvements, including 
crossings, be constructed in a manner that does not reduce the channel’s capacity or functionality, or that 
of any federal flood control project. The CVFPB reviews encroachment permit applications for approval of 
a new channel crossing or other channel modification. For a proposed crossing or placement of a 
structure near a federal flood control project, the CVFPB coordinates review of the encroachment permit 
application with USACE pursuant to assurance agreements with USACE and the USACE Operation and 
Maintenance Manuals under Title 33 CFR, Section 208.10 and Title 33 U.S.C., Section 408. Under Section 
408 of the Rivers and Harbors Act, USACE must approve any proposed modification that involves a 
federal flood control project. A Section 408 permit would be required if construction modifies a federal 
levee. A Section 208.10 permit would be required where the project encroaches on a federal facility but 
does not modify it.  

Industrial Stormwater Pollution Prevention Plan. The stormwater general permit (Order No. 97-
03-DWQ, NPDES No. CAS000001) requires preparation of a SWPPP and a monitoring plan for industrial 
facilities, including vehicle maintenance facilities associated with transportation operations. The permit 
includes performance standards for pollution control. The HMF would meet the stormwater treatment 
requirements of the Industrial General Permit. 
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3.8.7 NEPA Impacts Summary 

The affected environment has been substantially altered by human activity, and no longer functions as a 
natural hydrologic system. Water is managed to supply irrigation water, using both natural watercourses 
and canals, and to drain runoff from the project area. The increased population would result in more 
traffic under the No Project Alternative. Increased pollutants in stormwater from roadways that do not 
have adequate stormwater facilities could degrade water quality. Some portion of the development 
needed for the increased population would likely occur on the urban fringe rather than in the urban 
centers served by the project, resulting in an increase in impervious area and an associated increase in 
stormwater runoff and potential decrease in groundwater recharge. Stormwater facilities associated with 
urban fringe development would reduce potential effects on local streams and therefore this is not 
considered significant under NEPA. 

Effects during construction on drainage and stormwater runoff patterns, as well as groundwater quality, 
would be reduced to negligible level of intensity with implementation of BMPS and adherence to water 
quality regulations, as outlined under design features described in Section 3.8.6. Effects with negligible 
intensity on floodplains would result from construction activities and because they are in the context of a 
highly managed hydrologic system, would not be significant under NEPA.  

The project has been designed to minimize disruptions to the movement of water through the project 
area, for example by providing viaducts, bridges, culverts, and pipelines at all water crossings. In 
addition, other site-specific design refinements (e.g., pier and abutment sizes and shapes) would occur, 
consistent with regulations, as the project advances beyond preliminary design. During project operation, 
effects on hydraulic capacity would have negligible intensity because crossings not conducted on aerial 
structures would contain openings in embankments sufficient to pass the 100-year flood flows without 
increasing the flood elevation by more than 0.1 foot; therefore, these effects would not be significant 
under NEPA. Similarly, effects on surface water quality from operation of the HST would be negligible 
with implementation of avoidance and minimization measures. Therefore, these effects would not be 
significant under NEPA. 

Beneficial effects on regional groundwater conditions could occur as a result of the project. Effects with 
negligible intensity on groundwater quality and floodplains would occur during project implementation. 
The project will follow all required water pollution control regulations and has committed to following 
sustainability practices such as LID. Based on the overall context and intensity of the effects, the project 
would not have a significant impact to water resources under NEPA. 

3.8.8 CEQA Significance Conclusions 

No significant impacts on hydrology and water resources have been identified. 
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