
 

 
 

 

  

 

  

 

 

 
 

 

 
 

From: Justin Fredrickson 
To: rvictorine@usbr.gov; Dulik, Karen@DWR 
Subject: Public Comment Re: Eastside Bypass Improvements Project IS/DEA & Proposed MND 
Date: Tuesday, January 09, 2018 5:35:01 PM 
Attachments: 2017-01-09_Eastside_Bypass_Groundwater_Excerpts.pdf 

2016-11-01_2012_CVFPP_Att8L_Groundwater_Recharge_Opportunities_Analysis_EXCERPTS.pdf 

Dear Ms. Victorine and Ms. Dulik: 

The following brief comments are offered on the Eastside Bypass Improvements Project Initial 
Study/Draft Environmental Assessment and Proposed Mitigated Negative Declaration (“IS/DEA 
& Proposed MND”), specifically from groundwater recharge and land subsidence standpoint. 

The Eastside Bypass Improvements Project is focused on fish passage within the context of the 
San Joaquin River Restoration Agreement.  As such, groundwater recharge and land 
subsidence reversal are not identified as project purposes in Initial Study/Draft Environmental 
Assessment and Proposed Mitigated Negative Declaration (“IS/DEA”).  Despite this, there is 
enough information in the IS/DEA to at least suggest the possibility of some potential ancillary 
groundwater recharge benefits from the proposed project.  At the same time, the California 
Farm Bureau Federation is aware that landowner concerns relating to seepage and potential 
impacts on existing infrastructure have been generally raised in connection with several of the 
River Restoration river reach projects in Valley—and it appears that some such local concerns 
may exist in connection with the Eastside Bypass project as well.  Out of respect for any such 
local concerns, the intent of these comments is not to advocate either in favor or against any 
particular outcome or direction on the proposed project, but rather only to point out the 
potential for some possible groundwater recharge and even land subsidence reversal 
benefits.  In this regard, Table 3.8-1 in the IS/DEA indicates that “Project Site Soil Types and 
Characteristics” in the vicinity of the proposed “Eastside Bypass Levee Improvements” portion 
of the project include Fresno and Pozo clay loam soil types exhibiting “moderate high” 
permeability characteristics.  Figure 3.11-10 in the IS/DEA shows areas of significant land 
subsidence in vicinity of the Eastside Bypass project, while Monitoring Well Locations, 
Hydrogeologic Cross Sections, and Groundwater Elevations shown in Figures 3.11-2 through 
3.11-7 show a mix of gaining and losing condition along the Bypass, depending on a variety of 
factors as indicated in the accompanying text.  (See related IS/DEA excerpts accompanying this 
submission.)  Given the proposed large increase in flows that would be eventually routed 
through the modified Bypass (from a current maximum capacity to 300 cfs to an eventual 
proposed capacity of up to 3,500 cfs by 2029), it appears that potential ancillary groundwater 
recharge benefits of the project could be substantial.  If project features were included to 
extend inundation periods at select times in losing sections of the Bypass without 
exacerbating seepage or flood concerns or causing other unacceptable local impacts, it may 
be that potential groundwater recharge and land subsidence reversal benefits could be 
increased still further. 
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Table 3.8-1.  Project Site Soil Types and Characteristics 


Soil Type 
Shrink-Swell 


Potential1 Permeability2 Drainage Class 


Wind 
Erosion 
Hazard3 


Water 
Erosion 
Hazard4 


NRCS Soil Limitations 
for Roads and Levees 


Eastside Bypass Control Structure 
Rossi clay loam, 
strongly saline-alkali, 0 
to 1 percent slopes 


Moderate Moderately 
low 


Poorly drained 6 Moderate N/A 


Dan McNamara Road Crossing 
Rossi clay, moderately 
saline-alkali, 0 to 1 
percent slopes 


Moderate Moderately 
low 


Poorly drained 4 Moderate Very limited: shallow 
depth to saturated zone, 
low bearing strength, 
high shrink swell 
potential, flooding 


Merced National Wildlife Refuge Weirs and Groundwater Well 


 


Rossi clay loam, 
moderately saline-alkali, 
0 to 1 percent slopes  


 


Moderate Moderately 
low 


Poorly drained 6 Moderate N/A 


Rossi clay, strongly 
saline-alkali, 0 to 1 
percent slopes 


Moderate Moderately 
low 


Poorly drained 4 Moderate N/A 


Eastside Bypass Levee Improvements 
Fresno loam, slightly 
saline-alkali, 0 to 1 
percent slopes 


Low Moderately 
high 


Moderately well 
drained 


6 Moderate Very limited: soil piping, 
thin soil layer 


Fresno loam, 
moderately saline alkali, 
0 to 1 percent slopes 


Low Moderately 
high 


Moderately well 
drained 


6 Moderate Very limited: soil piping, 
thin soil layer 


Fresno loam, strongly 
saline-alkali, 0 to 1 
percent slopes 


Low Moderately 
high 


Moderately well 
drained 


6 Moderate Very limited: soil piping, 
thin soil layer 


Pozo clay loam, slightly 
saline, 0 to 1 percent 
slopes 


Moderate Moderately 
high 


Moderately well 
drained 


6 Low Somewhat limited: soil 
piping, thin soil layer 


Pozo clay loam, 
moderately saline, 0 to 1 
percent slopes 


Moderate Moderately 
high 


Moderately well 
drained 


6 Low Somewhat limited: soil 
piping, thin soil layer 


 


Rossi clay loam, 
moderately saline-alkali, 
0 to 1 percent slope  


 


Moderate Moderately 
low 


Poorly drained 66 Moderate Very limited: shallow 
depth to saturated zone, 
soil piping 


Notes: N/A = not applicable; NRCS = U.S. Natural Resources Conservation Service 
1 Based on percentage of linear extensibility; shrink-swell potential ratings of “moderate” to “very high” can result in damage to buildings, 


roads, and other structures. 
2 Based on standard NRCS saturated hydraulic conductivity (Ksat) class limits. Ksat refers to the ease with which pores in a saturated soil 


transmit water. 
3 Soils assigned to wind erodibility group 1 are the most susceptible to wind erosion, and those assigned to group 8 are the least 


susceptible. 
4 Based on the erosion factor “Kw whole soil,” which is a measurement of relative soil susceptibility to sheet and rill erosion by water. 
Source: NRCS 2016 
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Environmental Setting, Impacts, and Mitigation Measures 


Table 3.11-2.  Physical Water Quality Parameters Sampled in the Eastside Bypass 
below Mariposa Bypass 


Water Quality Parameter Minimum Maximum Average 
Water Quality 


Standard* 
pH (standard units) 6.9 9.1 8.2 <6.5 & >8.5 


Temperature (⁰Fahrenheit) 40 81 55 --2 


Turbidity (Nephelometric Turbidity 
Units) 


9 73 31 --1 


Chlorophyl (micrograms/liter 2 152 7  


Dissolved Oxygen (milligrams/liter 5.8 11.5 8.7 7.0 mg/l 


Electrical Conductivity 
(microSiemens/centimeter 


195 1,156 850 --2 


Notes: 
1 Increases shall not exceed 20% 
2 No objective in place for project area  
* State Water Resources Control Board 2015 
Source: California Data Exchange Center 2016. Water quality data from continuous daily data generally taken from March 2013 through April 
2016 


Beneficial Uses 
The Eastside Bypass is not specifically identified in the Sacramento River Basin and San Joaquin River 
Basin Plan (RWQCB 2016) for beneficial uses. However, the beneficial uses of any specifically 
identified water body generally apply to its tributary streams. Beneficial uses for the San Joaquin River 
are included for the Eastside Bypass based upon application of the Central Valley RWQCB’s “tributary 
rule” as defined in the Basin Plan (RWQCB 2016). The tributary rule consists of applying beneficial 
uses and water quality attributes to any water feature that currently feeds into a known water feature. In 
this case, the beneficial uses of the project area are represented by the San Joaquin River. In some cases, 
a beneficial use may not be applicable to the entire body of water and is determined by the Central 
Valley RWQCB. The beneficial uses designated for waters within the project area (i.e., San Joaquin 
River) are presented in Table 3.11-3, and may or may not apply to the Eastside Bypass. Beneficial use 
designations that likely would not apply to the Eastside Bypass are Municipal and Domestic Supply, 
Industrial Process Supply, Water Contact Recreation, Canoeing and Rafting, and Coldwater Spawning 
Habitat.  


Groundwater  
The project area is underlain by the Merced and Delta-Mendota subbasins of the San Joaquin Valley 
groundwater basin, as defined by DWR Bulletin 118 (Figure 3.11-1) (DWR 2003). DWR has prioritized 
the Delta-Mendota and Merced subbasins as “high priority” based on groundwater reliability concerns 
(both current and projected) and documented overdraft issues in the subbasins. In addition to 
groundwater overdraft assessment in the subbasin, DWR has categorized both subbasins to have a very 
high potential for subsidence (DWR 2014). Figure 3.11-2 presents the location of select groundwater 
monitoring wells with the project area and surrounding area.  


Shallow geology in the project area consists of heterogeneous layers of alluvial materials such as sands, 
silts, and clays. The shallow geology along with the elevation of the water in the surface water relative 
to the groundwater level governs whether water can flow (i.e., seep) out of the surface water feature, 
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through the stream bed/bank, into the groundwater (losing), or if water movement could be from the 
groundwater to the surface water feature (gaining).  


Table 3.11-3.  San Joaquin River Beneficial Uses 
Beneficial Use Designation San Joaquin River5 


Municipal and Domestic Supply P 


Irrigation Watering E 


Stock Watering  E 


Industrial Process Supply  E 


Water Contact Recreation   E 


Canoeing and Rafting1  E 


Non-contact Water Recreation  E 


Warm Freshwater Habitat2  E 


Cold Freshwater Habitat2  


Warm3 Water Migration Areas  E 


Cold4 Water Migration Areas  E 


Warm Water Spawning Habitat3  E 


Cold Water Spawning Habitat4 P 


Wildlife Habitat  E 


Notes: 
1 Shown for streams and rivers only with the implication that certain flows are required for this beneficial use. 
2 Resident does not include anadromous. Any segments with both COLD and WARM beneficial use designations will be considered COLD 


waterbodies for the application of water quality objectives. 
3 Striped bass, sturgeon, and shad. 
4 Salmon and steelhead.  
5 Sack Dam to Mouth of Merced River 
Key: P POTENTIAL BENEFICIAL USE;  E EXISTING BENEFICIAL USE  
Source: Regional Water Quality Control Board 2016 


These changes in gaining and losing conditions can be seen in Figures 3.11-3 through 3.11-5. A 
gaining condition is seen when the water table line slopes toward a stream. A losing condition is noted 
when the lines slope away from a stream. Each of these figures shows that the water levels adjacent to 
the project area rise and drop, depending on the time of year. Figure 3.11-2, a transect approximately 
1.5 mile downstream of the Sand Slough Control Structure, shows that the Eastside Bypass is typically a 
losing reach in this area, as groundwater levels are typically lower than the channel bed elevation; 
however, there is not a consistent pattern of gaining and/or losing conditions along the Eastside Bypass.  


Groundwater levels in the project vicinity have been monitored since 2009. Data presented in Figures 
3.11-6 through 3.11-9 represent a short period of record (4 or less years). A longer duration data set for 
these areas does not exist. These data indicate that the Eastside Bypass has the potential to be a gaining 
or losing stream. The actual direction and rate of flow between groundwater and surface water depends 
on location along the bypass, groundwater levels, local geologic conditions, and the overall hydrologic 
conditions of the area. Additionally, groundwater levels vary with distance from the bypass and also 
based on time of year, likely due to agricultural activities. Groundwater levels have also shown a decline 
during this period, due to recent drought conditions. 
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Figure 3.11-1.  Groundwater Resources in the Project Area and Surrounding Area 


 
Source: CDM Smith 2017 
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Figure 3.11-2. Location of Select Groundwater Monitoring Wells within the Project Area 


 
Source: CDM Smith 2017 
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Figure 3.11-3. Hydrogeologic Cross Section at Transect 166.5 


 
Source: CDM Smith 2017  



jfredrickson

Highlight







DWR and Reclamation 3-172 Eastside Bypass Improvements Project IS/EA 
Environmental Setting, Impacts, and Mitigation Measures 


Figure 3.11-4. Hydrogeologic Cross Section at Transect 161.3 


 
Source: CDM 2017 
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Figure 3.11-5. Hydrogeologic Cross Section at Transect 158.0 


 
Source: CDM 2017 
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Figure 3.11-6.  Groundwater Elevation and Ground Surface Elevation (Eastside Bypass, Right 
Bank) 


 
Source: CDM 2017 


Figure 3.11-7.  Groundwater Elevation and Ground Surface Elevation (Eastside Bypass, Left 
Bank) 


 
Source: CDM 2017 
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Figure 3.11-8.  Groundwater Elevation and Ground Surface Elevation (Eastside Bypass, Left 
Bank) 


 
Source: CDM 2017 


Figure 3.11-9.  Groundwater Elevation and Ground Surface Elevation (Eastside Bypass, Left 
Bank) 


 
Source: CDM 2017 
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Regional and Local Groundwater Production  
The Merced subbasin is estimated to be 21.1 million acre-feet (MAF) to a depth of 300 feet and 
47,600,000 acre-feet (af) to the base of fresh groundwater (DWR 2004). The Delta-Mendota subbasin 
holds approximately 81.8 MAF to the base of fresh water, based on a study completed in 1995 (DWR 
2006). There are no estimates on groundwater production in the project area, but not all the water 
purveyors in the project area hold surface water rights. Some users, particularly to the northwest of the 
project area, use groundwater as a water supply source. 


Land Subsidence 
During recent drought conditions, subsidence in and around the project area increased. Reclamation has 
been tracking recent subsidence in the area since 2011. Figure 3.11-10 shows the subsidence rate ranges 
from approximately 0.45 feet/year at the upstream end of the Eastside Bypass to less than 0.15 feet/year 
in the downstream end of the bypass. Subsidence is changing the slopes of the San Joaquin River and 
bypasses. The steeper slope upstream of the project area creates more erosion, which increases sediment 
loads into the project area. At the same time, less subsidence at the downstream end of the project area 
has resulted in a more gradual slope. Flows slow down when they enter the project area, which increases 
sediment deposition. The result of ongoing subsidence within the project area is therefore expected to 
reduce freeboard (Reclamation 2016). 


Groundwater Quality 
Reclamation conducted water quality monitoring in the project area to better understand the baseline 
quality of groundwater along the San Joaquin River (Reclamation 2012, 2013). Table 3.11-4 shows the 
water quality results from the December 2012 and May 2013 sampling events within the project area 
and surrounding area. Groundwater development in the San Joaquin Valley in the last 80 years has 
changed groundwater quality. Irrigation of crops along the west side of the San Joaquin Valley has 
increased salts and trace metals in the localized shallow groundwater table. A few sites showed 
exceedances during the 2012/2013 monitoring events including aluminum, arsenic, electrical 
conductivity, molybdenum, selenium, and zinc. Figure 3.11-11 shows the location of the monitoring 
wells. 


Flood Management Facilities 
Eastside Bypass and Control Structure 
The Eastside Bypass extends from the confluence of the Fresno River and the Chowchilla Bypass to its 
confluence with the San Joaquin River. The Middle Eastside Bypass, with a design channel capacity of 
16,500 cfs, receives flows from the San Joaquin River and Upper Eastside Bypass and extends from the 
Upper Eastside Bypass to the Eastside Bypass Control Structure near the head of the Mariposa Bypass. 
Based on a 4-foot freeboard criterion, the existing capacity of the Eastside Bypass is estimated at 12,000 
cfs, which is substantially less than the design capacity of 16,500 cfs (DWR 2011). The gated Eastside 
Bypass Control Structure works in coordination with the Mariposa Bypass Control Structure to direct 
flows either to the Lower Eastside Bypass or to the Mariposa Bypass. LSJLD operates the Eastside 
Bypass such that the first 2,500 cfs of flows in the Middle Eastside Bypass continue into the Lower 
Eastside Bypass, then flows are split, with approximately 30 percent of flows to the Mariposa Bypass. If 
Bear, Owens, or Deadmans Creeks are flooding, LSJLD may close the gates at the Eastside Bypass 
Control Structure and route more flow to the Mariposa Bypass. Channel design capacity is based on 4 
feet of freeboard along the bypasses, except along a portion of the left side of the Eastside Bypass, 
which has 3 feet of design freeboard (USACE 1993).  
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Figure 3.11-10.  Measured Subsidence Rate between December 2011 and December 2016 


 
Source: U.S. Bureau of Reclamation 2016 
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Table 3.11-4a.  Water Quality Sampling Results 


Compound Al
ka


lin
ity


 


Al
um


in
um


 


Am
m


on
ia 


as
 N


 


Ar
se


ni
c 


Bi
ca


rb
on


at
e a


s 
Ca


CO
3 


Bo
ro


n 


Ca
dm


iu
m


 


Ca
lci


um
 


Ca
rb


on
at


e a
s 


Ca
CO


3 


Ch
lo


rid
e 


Co
pp


er
 


El
ec


tri
ca


l 
Co


nd
uc


tiv
ity


 


Ha
rd


ne
ss


 


Le
ad


 


Ma
gn


es
iu


m
 


Me
rc


ur
y 


units mg/L μg/L mg/L μg/L mg/L μg/L μg/L mg/L mg/L mg/L μg/L μS/cm mg/L μg/L mg/L ng/L 
Water Quality Objective  87 1  10 2  700 3 0.21 1   106,000 3 10 2 150 2,7  1.9 4  770 1 


Water Quality Sampling Results (December 2012 above, May 2013 below) 


Eastside Bypass – Right Bank (Groundwater Quality) 


MW-10-94  - 
340 


- 
280 


- 
< 0.5 


- 
12.0 


- 
340 


69 
73 


< 0.10 
< 0.5 


59 
77 


< 2.0 
< 2.0 


270 
- 


3.0 
0.78 


- 
2,506 


328 
427 


0.49 
< 0.2 


44 
57 


3.0 
< 2.0 


MW-12-174  250 
260 


690 
550 


< 0.5 
< 0.5 


11.0 
7.9 


250 
260 


88 
85 


< 0.10 
< 0.5 


70 
120 


< 2.0 
< 2.0 


360 
- 


1.3 
1.4 


1,969 
2,682 


319 
534 


< 0.2 
< 0.2 


35 
57 


< 2.0 
< 2.0 


MW-10-90  280 
280 


3,600 
2,000 


< 0.5 
< 0.5 


15.0 
14.0 


280 
280 


150 
150 


< 0.20 
< 0.5 


150 
150 


< 2.0 
< 2.0 


870 
- 


5.3 
3.1 


4,375 
4,608 


716 
704 


0.64 
0.40 


83 
80 


24 
35 


Eastside Bypass – Left Bank (Groundwater Quality) 


MW-12-170  - 
380 


- 
870 


- 
< 0.5 


- 
9.0 


- 
380 


- 
57 


- 
< 0.5 


- 
62 


- 
< 2.0 


- 
- 


- 
1.6 


- 
2,021 


- 
381 


- 
0.22 


- 
55 


- 
4.8 


MW-12-172  290 
310 


400 
86 


< 0.5 
< 0.5 


9.7 
9.2 


290 
310 


56 
56 


< 0.10 
< 0.5 


54 
52 


< 2.0 
< 2.0 


230 
- 


0.99 
0.83 


1,402 
1,330 


271 
253 


< 0.2 
< 0.2 


33 
30 


4.3 
2.3 


Notes: 
1 National Recommended Water Quality Criteria Aquatic Life Protection - Freshwater NRAWQC Continuous Concentration. 
2 Basin Plan. 
3 Agricultural goals. 
4 Regional Water Quality Control Board (RWQCB) Aquatic Life Protection – Freshwater California Toxics Rule and/or National Toxics Rule Continuous Concentration. 
5 Irrigation Suitability. 
6 Toxicity threshold based on reproductive effects on fish and other wildlife. 
7 Applies to Reaches 1 and 2. 
Key: 
- = Not Sampled 
mg/L = milligrams per liter 
Bold cells represent measurements exceeding the listed water quality standard.  
Source: U.S. Bureau of Reclamation 2012, 2013 
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Table 3.11-4b.  Water Quality Sampling Results 
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units μg/L μg/L mg/L mg/L units mg/L μg/L mg/L - mg/L mg/L °C mg/L NTU μg/L 


Water Quality Objective 19 4 37 4 5000 5    2 6 69,000 3,5   450,000 3,5    84 4 


Water Quality Sampling Results (December 2012 above, May 2013 below) 


Eastside Bypass – Right Bank (Groundwater Quality) 


MW-10-94  18 
16 


8.7 
6.4 


28 
- 


< 0.6 
- 


- 
7.6 


2.0 
1.9 


1.6 
2.5 


340 
410 


8.13 
- 


250 
- 


1,200 
1,500 


18.0 
18.4 


< 0.50 
< 0.50 


26.4 
8.1 


< 20 
< 20 


MW-12-174  15 
9.0 


1.7 
3.3 


63 
- 


< 3.0 
- 


7.8 
7.7 


1.6 
1.5 


2.1 
3.1 


330 
380 


8.01 
- 


140 
- 


1,200 
1,500 


16.5 
17.9 


< 0.50 
< 0.50 


16.5 
11.4 


< 20 
< 20 


MW-10-90  56 
51 


8.4 
7.5 


120 
- 


< 3.0 
- 


7.4 
7.6 


3.0 
3.0 


1.9 
1.8 


710 
650 


11.5 
- 


470 
- 


2,700 
2,800 


17.5 
17.7 


0.57 
< 0.50 


22.3 
52.9 


360 
130 


Eastside Bypass – Left Bank (Groundwater Quality) 


MW-12-170  - 
6.3 


- 
2.1 


- 
- 


- 
- 


- 
7.4 


- 
0.94 


- 
< 0.4 


- 
270 


- 
- 


- 
- 


- 
1,100 


- 
19.0 


- 
< 0.50 


- 
16.1 


- 
< 20 


MW-12-172  19 
22 


1.3 
< 0.5 


8 
- 


< 0.6 
- 


7.7 
7.4 


0.72 
0.65 


< 0.4 
< 0.4 


210 
190 


5.53 
- 


51 
- 


810 
760 


17.6 
18.4 


< 0.50 
< 0.50 


6.8 
1.5 


< 20 
34 


Notes: 
1 National Recommended Water Quality Criteria Aquatic Life Protection - Freshwater NRAWQC Continuous Concentration. 
2 Basin Plan. 
3 Agricultural goals. 
4 Regional Water Quality Control Board (RWQCB) Aquatic Life Protection – Freshwater California Toxics Rule and/or National Toxics Rule Continuous Concentration. 
5 Irrigation Suitability. 
6 Toxicity threshold based on reproductive effects on fish and other wildlife. 
7 Applies to Reaches 1 and 2. 
Key: 
- = Not Sampled 
mg/L = milligrams per liter 
Bold cells represent measurements exceeding the listed water quality standard.  
Source: U.S. Bureau of Reclamation 2012, 2013 
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Figure 3.11-11.  Water Quality Sampling Locations 


 
Source: CDM Smith 2017 
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lake. This includes ephemeral streams and watercourses with a subsurface flow. It may also apply to 
work undertaken within the floodplain of a body of water. 


Sustainable Groundwater Management Act 
SGMA requires establishment of groundwater sustainability agencies (GSAs) by June 30, 2017. GSAs 
are local entities tasked with the sustainable management of the groundwater basin(s) through the 
implementation of a groundwater sustainability plan. The following entities have been proposed to act as 
GSA for the Delta-Mendota and Merced subbasins, which have been designated as “high priority” by 
DWR: 


 Delta-Mendota subbasin: Farmers Water District, Aliso Water District, Patterson Irrigation District, 
West Stanislaus Irrigation District, and San Joaquin River Exchange Contractors Water Authority 
(DWR 2016) 


 Merced subbasin: Turner Island Water District (DWR 2016) 


Regional and Local 
Lower San Joaquin Levee District  
The LSJLD was created in 1955 by a special act of the State Legislature to operate, maintain, and repair 
levees, bypasses, and other facilities built in connection with the Lower San Joaquin River Flood 
Control Project. The district encompasses approximately 468 square miles (300,000 acres) in Fresno, 
Madera, and Merced Counties. 


Merced County Integrated Regional Water Management Plan  
The Merced County Integrated Regional Water Management Plan (MIRWMP) addresses water supply, 
water quality, flood risk reduction, enhancement of aquatic and riparian habitat, and improvement of the 
County’s recreational opportunities (MIRWMP 2013).  


Merced County 2030 General Plan 
The Merced County 2030 General Plan’s Public Services and Facilities Element addresses storm drainage 
and flood control in Merced County and also identifies the policies that relate to Surface Water Quality: 


 Policy NR-3.2: Require minimal disturbance of vegetation during construction to improve soil 
stability, reduce erosion, and improve stormwater quality. 


 Policy W-2.2: Prepare updated development regulations, such as BMPs, that prevent adverse effects 
on water resources from construction and development activities. 


 Policy W-2.4: Encourage agriculture and urban practices to comply with the requirements of the 
RWQCB for irrigated lands and confined animal facilities, which mandate agricultural practices that 
minimize erosion and the generation of contaminated runoff to ground or surface waters by 
providing assistance and incentives. 


Pesticide Use Permits 
In addition to Federal and State oversight, County Agricultural Commissioners in California also 
regulate the sale and use of pesticides and issue use permits for applications of pesticides that are 
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Implementing Mitigation Measure SWQ-1 would reduce this impact to a less-than-significant level 
because DWR and/or Reclamation and the construction contractor(s) would be required to comply with 
BMPs that reduce the potential for construction-related erosion or contamination and meet strict 
RWQCB requirements.  


b) Substantially deplete groundwater supplies or interfere substantially with 
groundwater recharge such that there would be a net deficit in aquifer volume or 
a lowering of the local groundwater table level (e.g., the production rate of pre-
existing nearby wells would drop to a level that would not support existing land 
uses or planned uses for which permits have been granted)?  
(Less-than-Significant Impact) 


Project construction activities may result in a temporary decrease in groundwater levels. Excavation and 
trenching activities during construction may encounter groundwater in the shallow aquifer. The 
excavated area would need to be dewatered during construction and the resulting water would be 
contained and treated in accordance with all applicable State and Federal regulations before being 
discharged. Dewatering during construction could cause temporary groundwater level declines in the 
shallow aquifer in the project vicinity during construction activities; however, construction dewatering 
would not affect the deeper-confined aquifer used by most production wells in the area. These potential 
impacts would only occur during construction, and any dewatering activities would cease after 
construction is complete.  


The proposed project includes construction of a discontinuous levee cutoff wall that would extend to a 
depth of 35 feet below the surrounding ground surface. In areas where the cutoff wall is constructed, the 
wall could act to reduce the localized flow of water between the Eastside Bypass and the adjacent 
shallow aquifer. In any gaining areas affected by the cutoff wall, the cutoff wall could increase 
groundwater levels on the landside of the wall as water that would otherwise discharge into the Eastside 
Bypass could backup underground behind the cutoff wall. The relationship between the Eastside Bypass 
and the underlying groundwater aquifer is dynamic, and varies depending on the location along the 
reach, the type of water year, and the season. Because of this variation, and because the cutoff wall 
would be discontinuous along the reach, any effect on groundwater would be localized. Flow around the 
cutoff wall in other portions of the bypass would continue to allow regional recharge and discharge to 
and from the river and there would be no substantial interruption to existing regional subsurface flow 
patterns. As discussed above in Section 3.11.1, “Environmental Setting,” the Eastside Bypass is 
generally a losing stream in the project area; therefore, the flow increase in the Eastside Bypass could 
contribute to increased shallow groundwater levels along and adjacent to the bypass, as water infiltrates 
the bed and bank.  


Any impacts resulting from infiltration or seepage would be avoided or substantially reduced by taking 
the appropriate actions Reclamation is already committed to in the SJRRP Physical Monitoring and 
Management Plan and/or the Seepage Management Plan included in the SJRRP Draft PEIS/R (SJRRP 
2011) and already being implemented by Reclamation. More specifically, seepage concerns would be 
alleviated by Reclamation in 2018 as described in Reclamation's Seepage Management Actions 
Environmental Assessment and Finding of No Significant Impact (reference 
https://www.usbr.gov/mp/nepa/nepa_projdetails.cfm?Project_ID=27373); seepage easement acquisitions 
in 2017 and 2018 should allow Restoration Flows up to approximately 580 cfs in the Eastside Bypass 
with increases to approximately 1,300 cfs and eventually approximately 2,500 cfs with the proposed 
project and other Reclamation seepage management actions. These plans provide a means to reduce or 
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avoid risk of seepage impacts through a combination of monitoring and analyses to better understand 
and predict system response to Restoration activities, development of thresholds and response actions 
designed to reduce or avoid undesirable outcomes, and projects to prevent future impacts while allowing 
increased flows. In addition, increased recharge along losing reaches of the Eastside Bypass that have 
depleted groundwater levels would be beneficial. Overall, the impact to localized surface groundwater 
levels could be beneficial because of the added Restoration Flows into the Eastside Bypass above 
approximately 580 cfs with the proposed project. 


Removing the two Merced NWR weirs and installing a new groundwater well would change the way the 
refuge uses its surface water and groundwater supplies in the project vicinity. The refuge relies on 
surface water supplies from the Merced Irrigation District and has several groundwater wells that can be 
used for water supply to apply to its wetland areas within and adjacent to the Eastside Bypass. 
Removing the weirs would preclude the Refuge from using surface supplies in the Eastside Bypass.  


The new well would have a capacity of 1,500 gallons per minute (gpm) and would be screened at about 
150 to 200 feet below ground surface, making withdrawals from the shallow aquifer. Simulated future 
groundwater conditions for different year types show that water levels in the shallow aquifer slightly 
decrease considering both Restoration Flows and the addition of the new Merced NWR supply well. 
Design parameters of the new replacement well were determined based on a review of well completion 
reports of 35 wells drilled within a 3-mile radius of the proposed well site. While the new well would 
likely cause a very small decline in groundwater levels in the shallow aquifer, the current groundwater 
levels are very close to the surface (approximately 4-11 feet below ground surface for the past 5 years). 
The neighboring landowner currently operates a drainage system to maintain water levels suitable for 
agricultural uses. This drainage system was installed to reduce groundwater levels for agricultural 
purposes, which indicates that groundwater levels are (at times) too shallow to maintain agricultural 
production. Given that the neighboring landowner already takes steps to actively reduce groundwater 
levels, a small decline in groundwater levels in the shallow aquifer introduced by the new replacement 
well would not likely adversely affect conditions in the shallow aquifer. Therefore, impacts to 
groundwater levels would be less than significant.  


The exact location of the well would be determined based on factors such as groundwater availability, 
the presence of salinity and boron, sodium-absorption ratio, and related parameters after conducting a 
hydrogeological assessment of the area by a qualified driller or professional consultant. Two sites are 
under consideration, and an exploratory well would be drilled as a near-term action. The assessment 
would include a location that would limit the impacts of subsidence. For the reasons described above, 
impacts to the deep-water aquifer would not occur, and changes to groundwater levels in the shallow 
aquifer in the project area would be less than significant. 


c) Substantially alter the existing drainage pattern of the site or area, including 
through the alteration of the course of a stream or river, in a manner which would 
result in substantial on- or off-site erosion or siltation?  
(Less-than-Significant Impact with Mitigation Incorporated) 


The proposed project would remove the two Merced NWR weirs, replace a groundwater well, modify 
the Dan McNamara Road low-flow crossing to improve fish passage at the Eastside Bypass, provide fish 
passage at the Eastside Bypass Control Structure, and improve levees in the Eastside Bypass near Sand 
Slough. These construction-related project activities and runoff from them could negatively affect 
surface water quality in the Eastside Bypass. Construction-related ground-disturbing activities could 
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Eastside Bypass levee improvements. These activities would have minor effects on Eastside Bypass 
bathymetry and operations, but are not expected to substantially alter existing local or regional drainage 
patterns or the rate or amount of surface runoff, since these changes would not reduce the ability of the 
Eastside Bypass to convey flood and Restoration Flows. Conversely, the ability of the Eastside Bypass 
to convey design flows and effectively act as a flood bypass facility would be improved by the proposed 
project, especially be improving key Eastside Bypass levee reaches with cutoff walls to current USACE 
standards. This impact would be a beneficial impact. 


e) Create or contribute runoff water which would exceed the capacity of existing or 
planned stormwater drainage systems or provide substantial additional sources 
of polluted runoff?  
(No Impact) 


The proposed project would not alter the capacity of existing or planned stormwater drainage systems. 
In addition, the proposed project would not provide substantial additional sources of polluted runoff 
(please see the discussion under a) and Mitigation Measures SWQ-1 and SWQ-2). Therefore, the 
proposed project would have no impact. 


f) Otherwise substantially degrade water quality? 
(Less-than-Significant Impact) 


Surface water quality impacts are described above in subsections a) and c). Groundwater quality impacts 
are described herein. Due to the varying degrees of surface-groundwater interaction in the project area, it 
is possible that groundwater levels surrounding the Eastside Bypass may increase following project 
implementation due to Restoration Flows. Surface water quality is generally better than groundwater 
quality in the project area, and increased groundwater levels due to increased seepage of surface water 
into the shallow groundwater system could improve groundwater quality in the project area. Surface 
waters percolating into groundwater could also bring unknown contaminants into the groundwater 
through seepage. It is expected that no substantial changes would occur that degrade surface water such 
that groundwater quality would be significantly affected; therefore, impacts to groundwater quality in 
the project area from the proposed project would be less than significant.  


g) Place housing within a 100-year flood hazard area as mapped on a federal Flood 
Hazard Boundary or Flood Insurance Rate Map or other flood hazard delineation 
map?  
(No Impact) 


The proposed project is located within the 100-year floodplain, designated Zone A, an area of special 
flood hazards designated by the Federal Emergency Management Agency. The proposed project would 
not directly or indirectly cause construction of any housing whatsoever. Therefore, no impact would 
occur. 


h) Place within a 100-year flood hazard area structures that would impede or redirect 
flood flows? 
(Beneficial Impact) 


The project would place, modify, and remove several structures within the 100-year flood hazard area of 
the Eastside Bypass.  
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1.0 Introduction 
This section states the purpose of this attachment, gives background 
information (including a description of planning areas, goals, and 
approaches) and provides an overview of the report organization. 


1.1 Purpose of this Attachment 


Legislative direction to improve the performance and eliminate deficiencies 
of State Plan of Flood Control (SPFC) facilities and to develop a prioritized 
list of recommended actions is described in California Water Code Section 
9616. Section 9616 requires that the Central Valley Flood Protection Plan 
(CVFPP) shall, whenever feasible, meet multiple objectives, including each 
of the following: 


• Identify opportunities for reservoir reoperation in conjunction with 
groundwater storage 


• Link the flood protection system with the water supply system 


This document summarizes the approach and findings of an evaluation of 
groundwater recharge project types and general locations that could be 
used to integrate groundwater recharge and groundwater storage with the 
flood management system for the dual benefits of increasing flood 
management flexibility and water supply reliability. The findings help 
inform the formulation and evaluation of the State’s Systemwide 
Investment Approach presented in the 2012 CVFPP. The initial 
identification of opportunities is based primarily on a review of past studies 
and preliminary findings from flood management analyses completed for 
the 2012 CVFPP. 


1.2 Background 


Protection Act of 2008, the California Department of Water Resources 
(DWR) has prepared a sustainable, integrated flood management plan 
called the CVFPP, for adoption by the Central Valley Flood Protection 
Board (Board).  The 2012 CVFPP provides a systemwide approach to 
protecting lands currently protected from flooding by existing facilities of 
the SPFC, and will be updated every 5 years. 
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2.0 Approach and Methodology 
Three categories of groundwater projects for integrating groundwater 
recharge with the flood management system were identified and evaluated 
for this attachment: 


• Category I – Groundwater recharge projects associated with 
operational changes to existing reservoirs. 


• Category II – Groundwater recharge projects associated with capturing 
unappropriated floodflows. 


• Category III – Groundwater recharge projects associated with 
modified or new floodplain storage. 


Each category was qualitatively evaluated to determine how it could serve 
to improve flood risk management and water supply reliability. The 
evaluation consisted of describing groundwater recharge mechanisms and 
physical factors influencing recharge (see Section 3), compiling 
information from prior studies of groundwater recharge in the Central 
Valley (see Section 4), and a basin-scale evaluation of potential recharge 
locations for the three groundwater project types based on historical 
groundwater elevation data and basin-scale soils data (see Section 4). 
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Figure 4-1.  Groundwater Recharge Opportunities Identified in Sacramento Valley 
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Figure 4-2.  Groundwater Recharge Opportunities Identified in San Joaquin Valley 
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Table 4-1.  Survey of Potential Groundwater Recharge Projects and Sites in Central Valley 


Site Name Location 
Description 


Recharge 
Mechanism 


Distance From 
River (miles) 


Available Storage 
Volume/Capacity Water Quality Soil Suitability Aquifer Suitability 


Groundwater 
Extraction 
Facilities 


Project Status 
Opportunity for 
Integration with 


Flood 
Management 


Sacramento Valley System 


Sacramento Valley 
Conjunctive Use 
Program 


Northern 
Sacramento Valley In Lieu N/A 


Storage capacity is 
relatively small (i.e., basin is 
generally full); basin would 
need to be exercised to 
create storage 


Unknown N/A N/A Depends on program 
implementation Feasibility Study 


Limited by full aquifer, 
high cost to 
implement 


Yuba County 
Water Agency 
Conjunctive Use 
Programs 


Yuba County/Yuba 
groundwater 
subbasins 


In Lieu N/A 


Yuba groundwater 
subbasins are generally full 
as a result of historical 
surface water deliveries 


Generally very good N/A N/A Yes 


Groundwater 
basin is being 
exercised through 
groundwater 
substitution 
transfers  


Limited; no additional 
flood storage 
operations have been 
identified at New 
Bullards Bar 
Reservoir 


SGA-SAFCA Sacramento area In Lieu N/A 
Approximately 500 TAF 
total available storage 
space  


N/A N/A Yes 
Pilot/ 
Implementation 
Phase 


Successful pilot test 
of integrated 
groundwater banking 
and flood operations 


Colusa Basin 
Conjunctive Use 
Opportunities 


Western 
Sacramento Valley 


Direct Recharge, 
In Lieu N/A Unknown Unknown 


Some good site-specific 
soil permeability 
corresponding to alluvial 
fan deposits associated 
with western foothill 
streams 


N/A Depends on program 
implementation Conceptual 


Limited by full aquifer, 
high cost to 
implement, limited 
public acceptance 


San Joaquin Valley System 


Mokelumne River 
Regional Water 
Storage and 
Conjunctive Use 
Project 


San Joaquin 
County 


In Lieu  and/or 
Direct Recharge  


Varies, in vicinity 
of Mokelumne 
River 


Program is targeting as 
much as 157 TAF/year of 
new water supply to help 
arrest groundwater 
overdraft and increase 
water supply reliability 


One project goal is to 
reduce saline water 
intrusion in the basin 


N/A 


This site is located in an 
area of overdraft 
conditions, making it 
suitable for groundwater 
recharge and banking 
operations 


Yes Feasibility Study Promising physical 
conditions  


Farmington 
Groundwater 
Recharge Program 


Eastern San 
Joaquin County Direct Recharge Varies, in vicinity 


of Calaveras River 


Program is targeting as 
much as 35 TAF/year in 
groundwater recharge 


One objective of the 
project is to establish 
a barrier to saline 
water intrusion 


Pilot studies at several 
sites have demonstrated 
suitable soil conditions 


Project is located near 
areas of overdraft Yes 


Pilot/ 
Implementation 
Phase 


Pilot studies 
demonstrated 
feasibility of 
recharging target 
aquifer 


Hetch Hetchy 
Aqueduct 


East of San 
Joaquin River, 
between Stanislaus 
and Tuolumne 
Rivers 


Possible 
Floodplain 
Storage, Direct 
Recharge 


3 miles to 
Tuolumne River; 
3.5 miles to San 
Joaquin River 


Groundwater elevations are 
high in this area; Purkey 
and Thomas (2001) 
identified a maximum of 
0.01 MAF of storage space 
(based on fall 1997 water 
levels) beneath this 4 mi2 
hypothetical basin; 
Conjunctive Use for Flood 
Protection study (USACE, 
2002a) calculated a range 
of storage capacity from 0.3 
to 1.6 TAF/mi2 of recharge 
area 


Water quality in this 
area is generally 
very good (Purkey 
and Thomas, 2001) 


Good site-specific soil 
permeability, little to no 
hardpan. Conjunctive Use 
for Flood Protection study 
(USACE, 2002a) 
assumed Kv = 0.8 ft/d. 


This site is located in the 
Modesto geologic 
formation, which Purkey 
and Thomas (2001) ranked 
as a medium formation for 
groundwater recharge; 
paleosols were absent and 
permeability was moderate 


Depends on program 
implementation Conceptual 


Low unless 
conjunctive use of 
groundwater creates 
storage space 
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Table 4-1.  Survey of Potential Groundwater Recharge Projects and Sites in the Central Valley (contd.) 


Site Name Location 
Description 


Recharge 
Mechanism 


Distance From 
River (miles) 


Available Storage 
Volume/Capacity Water Quality Soil Suitability Aquifer Suitability 


Groundwater 
Extraction 
Facilities 


Project Status 


Opportunity for 
Groundwater 


Recharge with 
Flood 


Management 


Dry Creek East of Modesto Direct Recharge 1 mile to 
Tuolumne River 


Purkey and Thomas (2001) 
identified a maximum of 0.02 
MAF beneath this 4 mi2 
hypothetical basin; Conjunctive 
Use for Flood Protection study 
(USACE, 2002a) calculated a 
range of storage capacity from 
6.6 to 12.7 TAF/mi2 of recharge 
area 


Good basin and site-
specific water quality 
(Purkey and 
Thomas, 2001) 


Good site-specific soil 
permeability, little to no 
hardpan; Conjunctive 
Use for Flood Protection 
study (USACE, 2002a) 
assumed Kv = 1 ft/d 


This site is located in the 
Modesto geologic 
formation, which Purkey 
and Thomas (2001) ranked 
as a medium formation for 
groundwater recharge; 
paleosols were absent and 
permeability was moderate 


Depends on program 
implementation Conceptual 


Identified in basin-
scale study as 
having suitable 
recharge 
characteristics 


Montpellier East of Turlock Direct Recharge 


5.5 miles to 
Tuolumne River, 
8.5 miles to 
Merced River 


Purkey and Thomas (2001) 
identified a maximum of 1.04 
MAF beneath this 4 mi2 
hypothetical basin; Conjunctive 
Use for Flood Protection study 
(USACE, 2002a) calculated a 
range of storage capacity from 
19.1 to 26.4 TAF/mi2 of recharge 
area 


Relatively good 
basin and good site-
specific water quality 
(Purkey and 
Thomas, 2001) 


Good site-specific soil 
permeability, little 
hardpan; Conjunctive 
Use for Flood Protection 
study (USACE, 2002a) 
assumed Kv = 1 ft/d 


Located in Tulare geologic 
formation, which has 
similar characteristics to, 
but is somewhat thinner 
than, Modesto Formation 
noted above 


Depends on program 
implementation Conceptual 


Identified in basin-
scale study as 
having suitable 
recharge 
characteristics 


Owens Creek 


East of San 
Joaquin River 
between the 
Merced and 
Chowchilla rivers 


Direct Recharge 3 miles to San 
Joaquin River 


Purkey and Thomas (2001) 
identified a maximum of 0.79 
MAF beneath this 4 mi2 
hypothetical basin; Conjunctive 
Use for Flood Protection study 
(USACE, 2002a) calculated a 
range of storage capacity from 
1.3 to 4.5 TAF/mi2 of recharge 
area 


Purkey and Thomas 
(2001) noted good 
water quality in the 
Merced basin, but 
poor water quality at 
this specific site, 
particularly in regard 
to high TDS 


Low site-specific soil 
permeability, little to no 
hardpan; Conjunctive 
Use for Flood Protection 
study (USACE, 2002a) 
assumed Kv =  0.2 ft/d 


This site is located in the 
Modesto geologic 
formation, which Purkey 
and Thomas (2001) ranked 
as a medium formation for 
groundwater recharge; 
paleosols were absent and 
permeability was moderate 


Depends on program 
implementation Conceptual 


Identified in basin-
scale study as 
having suitable 
recharge 
characteristics 


Chowchilla Bypass 


Northeast of 
Fresno River 
upstream from 
confluence with 
San Joaquin River 


Direct Recharge 1.5 miles to 
Fresno River 


Purkey and Thomas (2001) 
identified a maximum of 0.32 
MAF beneath this 4 mi2 basin; 
also noted condition of overdraft 
that could be slowed or reverse 
through groundwater recharge; 
Conjunctive Use for Flood 
Protection study (USACE, 
2002a) calculated a range of 
storage capacity from 6.6 to 12.5 
TAF/mi2 of recharge area 


Purkey and Thomas 
(2001) ranked the 
Chowchilla basin 
low for water quality, 
primarily because of 
elevated lead 
concentrations; site-
specific water quality 
was mediocre 


Moderately low site-
specific soil permeability, 
some hardpan; 
Conjunctive Use for 
Flood Protection study 
(USACE, 2002a) 
assumed Kv = 0.5 ft/d 


This site is located in the 
Modesto geologic 
formation, which Purkey 
and Thomas (2001) ranked 
as a medium formation for 
groundwater recharge; 
paleosols were absent and 
permeability was moderate 


Depends on program 
implementation Conceptual 


Identified in basin-
scale study as 
having suitable 
recharge 
characteristics 


Gravelly Ford 


East and north of 
San Joaquin River, 
upstream from 
Mendota Pool 


Direct Recharge 6.5 miles to San 
Joaquin River 


Purkey and Thomas (2001) 
identified a maximum of 3.61 
MAF beneath this 4 mi2 
hypothetical basin; Conjunctive 
Use for Flood Protection study 
(USACE, 2002a) calculated a 
range of storage capacity from 
14.7 to 16.7 TAF/mi2 of recharge 
area 


Overall water quality 
in the Madera basin 
is mediocre (Purkey 
and Thomas, 2001), 
primarily concern is 
elevated lead; site-
specific water quality 
was good 


Moderately low site-
specific soil permeability, 
little hardpan (Purkey 
and Thomas, 2001); May 
be other sites in this 
area with better soil 
conditions; Conjunctive 
Use for Flood Protection 
study (USACE, 2002a) 
assumed Kv = 1 ft/d 


This site is located in the 
Modesto geologic 
formation, which Purkey 
and Thomas (2001) ranked 
as a medium formation for 
groundwater recharge; 
paleosols were absent and 
permeability was moderate 


Depends on program 
implementation Conceptual 


Identified in basin-
scale study as 
having suitable 
recharge 
characteristics 
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Table 4-1.  Survey of Potential Groundwater Recharge Projects and Sites in the Central Valley (contd.) 


Site Name Location 
Description 


Recharge 
Mechanism 


Distance From 
River (miles) 


Available Storage 
Volume/Capacity Water Quality Soil Suitability Aquifer Suitability 


Groundwater 
Extraction 
Facilities 


Project Status 


Opportunity for 
Groundwater 


Recharge with 
Flood 


Management 


Madera Irrigation 
District Water 
Supply 
Enhancement 
Project 


Madera/Fresno area Direct Recharge 6.5 miles to San 
Joaquin River 


Maximum recharge and 
recovery capacity of 55 TAF 
annually; approximately 400 
TAF available storage 
capacity beneath Madera 
Ranch 


Improvement of 
groundwater quality is 
one of stated goals of 
project 


  


Construction of 
recovery facilities 
was included in 
the description of 
project 
alternatives in 
environmental 
documentation 


Record of Decision 
signed August 2011 
(    ) 


Promising physical 
conditions; 
environmental 
documentation 
noted the ability for 
the district to take 
Friant Section 215 
Water 


Little Dry Creek 


North of the San 
Joaquin River, 
downstream from 
Friant Dam 


Direct Recharge 5 miles to San 
Joaquin River 


Purkey and Thomas (2001) 
identified a maximum of 4.37 
MAF beneath a 4 mi2 
hypothetical basin; also 
noted condition of overdraft 
that could be slowed or 
reversed through 
groundwater recharge; 
Conjunctive Use for Flood 
Protection study (USACE, 
2002a) calculated a range of 
storage capacity from 32.1 
to 47.6 TAF/mi2 of recharge 
area. 


Overall water quality 
in the Madera basin is 
mediocre (Purkey and 
Thomas, 2001); 
primarily concern is 
elevated lead; site-
specific water quality 
was good 


Medium site-specific 
soil permeability, little 
hardpan; Conjunctive 
Use for Flood 
Protection study 
(USACE, 2002a) 
assumed Kv = 1.0 ft/d 


Located in Tulare 
geologic formation, 
which has similar 
characteristics to, but 
is somewhat thinner 
than, Modesto 
Formation noted 
above 


Depends on 
program 
implementation 


Conceptual 


Identified in basin-
scale study as 
having suitable 
recharge 
characteristics 


James Bypass Madera/Fresno area Direct Recharge 14 miles from San 
Joaquin River 


Purkey and Thomas (2001) 
identified a maximum of 6.13 
MAF beneath this 4 mi2 
hypothetical basin; also 
noted condition of overdraft 
that could be slowed or 
reversed through 
groundwater recharge; 
Conjunctive Use for Flood 
Protection study (USACE, 
2002a) calculated a range of 
storage capacity from 24.0 
to 37.8 TAF/mi2 of recharge 
area 


  


Purkey and Thomas 
(2001) ranked the 
Alluvial Fan Deposits 
beneath this site low 
in their Geology Sub-
Index 


Depends on 
program 
implementation 


Conceptual 


Identified in basin-
scale study as 
having suitable 
recharge 
characteristics 


Projects off the 
Friant-Kern Canal 
and Madera Canal 


Friant Service area Direct Recharge, 
In Lieu N/A Site-specific Site-specific Site-specific Site-specific Site-specific 


Projects range from 
initial planning to 
implementation 


Modeling indicates 
water is available 
and contractors 
have identified 
specific in-lieu and 
direct recharge 
opportunities 


Key: 
DWR = California Department of Water Resources 
ft/d = feet per day 
Kv = saturated vertical hydraulic conductivity 
MAF = million acre-feet 
mi2 = square mile 
 


 
N/A = not applicable 
SAFCA = Sacramento Area Flood Control Agency 
SGA = Sacramento Groundwater Authority 
TAF = thousand acre-feet 
TDS = total dissolved solids 
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5.0 Conclusions 
Analysis of groundwater recharge opportunities that may be compatible 
with flood management in general, and the 2012 CVFPP in particular, has 
identified the following conclusions: 


• Groundwater recharge associated with potential floodplain storage or 
increase in stream-channel area is limited in the Sacramento and San 
Joaquin flood management systems. Groundwater levels near the 
mainstem rivers are relatively high, which limits the amount of water 
that could be stored. Additionally, frequency and duration of inundation 
in these areas will be limited. Some in-channel groundwater recharge 
would occur during flooding, but construction of artificial recharge 
facilities is not recommended to increase recharge potential. 
Implementation of the State Systemwide Investment Approach, 
described in Section 3 of the 2012 CVFPP, would result in expansion 
and extension of the bypass system and levee setbacks. Those actions 
would create additional opportunities for in-channel and floodplain 
groundwater recharge. 


• Opportunities for capturing floodflows and recharging them into 
groundwater aquifers by direct recharge methods are limited in the 
Sacramento Valley because the groundwater basin, with a few 
exceptions, is relatively full. The use of floodwater for recharge has 
been practiced for many years in the San Joaquin Valley, where 
historical groundwater extraction has created depressions in the 
groundwater table that provide opportunities to store water. Rates of 
groundwater recharge are typically low relative to large floodflows, and 
capturing those floodflows for groundwater recharge purposes would 
have only a small impact on lowering flood stage and flood risk. As 
noted above, managed groundwater storage projects are usually 
initiated at the local level for water supply benefits. Therefore, from the 
perspective of the State’s investment in flood management, it may 
make sense to support these projects (e.g., through Integrated Regional 
Water Management programs) but it is not the State’s responsibility to 
initiate and lead these types of groundwater recharge programs. 


• Groundwater recharge as a component of conjunctive use with changes 
in existing reservoir operations continues to be a potential option to 
increase flood protection. Recharge in association with changes in 
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existing reservoir operations could benefit flood protection in both the 
Sacramento and San Joaquin valleys. However, changes in existing 
reservoir operations have implications beyond flood management, 
including potential impacts on water supply, water quality, 
environmental flow requirements, and contracted water delivery 
requirements. Any recommendation to change existing reservoir 
operations in conjunction with managed groundwater storage needs to 
be made with an understanding of those potential impacts. DWR’s 
ongoing System Reoperation Study is an appropriate venue for this 
analysis. If this DWR study does find that managed groundwater 
storage should be implemented with changes in existing reservoir 
operations, a more detailed, site-specific analysis of sites identified here 
and in previous reports could be initiated. 
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Despite the apparent potential for possible groundwater recharge and land subsidence 
benefits, as mentioned, any direction on the Eastside Bypass project must, of course, fully 
consider associated impacts and the views of affected stakeholders.  Among these 
stakeholders, the IS/DEA & Proposed MND identifies the Farmers Water District, Aliso Water 
District, Patterson Irrigation District, West Stanislaus Irrigation District, and San Joaquin River 
Exchange Contractors Water Authority as local Groundwater Sustainability Agencies.  (See IS/DEA & 
Proposed MND at 3-188.)  In addition to the project’s possible relevance to local groundwater 
management efforts, it appears that the project is also potentially relevant to local flood planning 
efforts of the Lower San Joaquin Levee District, as well as the Department of Water Resources’ 
Central Valley Flood Protection Plan efforts, including a Groundwater Recharge Opportunities Study 
completed in January 2012.  (See accompanying excerpts from DWR’s CVFPP Attachment 8L: 
Groundwate r Recharge Analysis.)  From these regional water supply and flood management 
perspectives, further studies, including more precise quantification of potential groundwater 
recharge and land subsidence benefits of the project, may be warranted. 

Thank you for the opportunity to provide these comments on the Eastside Bypass Improvements 
Project IS/DEA & Proposed MND. 

Justin E. Fredrickson 
Environmental Policy Analyst 
Legal Department 
California Farm Bureau Federation 
Direct:  916-561-5673 
E-mail:  jfredrickson@cfbf.com 
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Steven R. Martinez 
Metropolitan Planning
Caltrans District 10 
(209) 942-6092 

From: Martinez, Steven R@DOT [mailto:Steven.R.Martinez@dot.ca.gov] 
Sent: Tuesday, January 09, 2018 5:13 PM  
To: Dulik, Karen@DWR <Karen.Dulik@water.ca.gov> 
Cc:  State.Clearinghouse@opr.ca.gov  
Subject: Caltrans Local Development‐Intergovernmental Review (LD‐IGR) ‐ Eastside Bypass Improvements Project 
SCH#2017121026 

Ms. Dulik, 

Thank you for the opportunity to review the  Initial Study for the Eastside Bypass Improvements Project 
(SCH#2017121026). 

The Department would like to be informed, to provide further review and comment, if there are anticipated changes in 
water flow under State  Route 152 (SR 152) at:  

 Eastside Bypass Bridge (Bridge 39‐34 at SR 152 Postmile R39.308) 
 San Joaquin River Bridge (Bridge 39‐28 at SR 152 Postmile R37.188) 

Please keep us updated if there are changes to  the  provided documents and as the project  develop, we would like to  
review and provide further comment.  

Thank  you, 
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‐‐‐‐‐‐‐‐‐‐ Forwarded message ‐‐‐‐‐‐‐‐‐‐
From: Douglas DeFlitch <ddeflitch@friantwater.org> 
Date: Mon, Jan 22, 2018 at 11:28 AM 
Subject: Comments on EIS 
To: "rvictorine@usbr.gov" <rvictorine@usbr.gov> 

On page 2-11, the text states:

 “Improve fish passage by removing two weirs located in the Eastside Bypass that USFWS 
operate to provide water to the Merced NWR. Reclamation would replace an existing non-
operational well with a new well to provide replacement water supply for the Refuge, first 
drilling an exploratory well as a near-term action. (Reclamation would coordinate with the 
Merced NWR to offset the additional expense the Merced NWR is expected to incur from 
operating a new well.)”

 There is no information given on what alternatives there are in case the well does not produce 
enough or if there are water quality problems; and whether or not the Refuge is part of a Groundwater 
Sustainability Agency under DWR's Sustainable Groundwater Management Program.

 On page 3-9, the text states:

 “No state plans, policies, regulations, or laws related to aesthetics apply to the proposed 
project.”

 What about SGMA? Does it apply? 

Douglas DeFlitch , COO 

Friant Water Authority 

This communication, including any attachments or embedded links, is for the sole use of the intended recipient(s) and 
may contain information that is confidential or legally protected. If you are not the intended recipient, you are hereby 
notified that any review, disclosure, copying, dissemination, distribution or use of this communication is strictly 
prohibited. If you have received this communication in error, please do not download any attachments or embedded 
links, notify the sender immediately by return e‐mail message or call, and delete the original and all copies of the 
communication from your system. Thank you for your anticipated cooperation.  
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(209) 826-5188 
Fax (209) 826-4984

Email: veronica@gwdwater.org 

Ricardo Ortega
General Manager 

Veronica A. Woodruff 
Treasurer/Controller 

Ellen L. Wehr 
General Counsel 
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200 W. Willmott Avenue 
Los Banos, CA 93635-5501 

BOARD OF DIRECTORS 

Pepper Snyder
President 

Doug Federighi
Vice President 

Byron Hisey 

Tom Mackey 

Bob Nardi January 19, 2018 

VIA E-MAIL 

Rebecca Victorine 
Bureau of Reclamation 
San Joaquin River Restoration Program 
2800 Cottage Way, Sacramento, CA 95825 
E-mail: rvictorine@usbr.gov 

Karen Dulik 
California Department of Water Resources 
South Central Region Office 
3374 E. Shields Avenue, Fresno, CA 93726 
E-mail: Karen.Dulik@water.ca.gov 

Re: Comments on IS/MND and EA for the Eastside Bypass Improvements Project 

Dear Ms. Victorine and Ms. Dulik, 

Grassland Water District and Grassland Resource Conservation District (collectively, 
GWD) provide the following comments regarding draft Initial Study/Mitigated Negative 
Declaration and Environmental Assessment (IS/EA) for the proposed Eastside Bypass 
Improvements Project (Project), issued jointly by the Bureau of Reclamation (Reclamation) and 
Department of Water Resources (DWR). The Project, as part of the San Joaquin River 
Restoration Program, would increase flow capacity in the Eastside Bypass by improving levee 
stability and modifying existing structures, in order to facilitate fish passage for federally and 
state-listed salmonids and other native fish. 

Unfortunately, the Project would significantly alter the water supply, as well as portions 
of both the native and managed landscapes of the Merced National Wildlife Refuge (NWR). We 
believe that these impacts to the Merced NWR and the numerous species that use the refuge are 
inadequately identified, analyzed, and mitigated in the draft IS/EA. The IS/EA and any 
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subsequent environmental documents must be revised to comply with the requirements of 
CEQA, NEPA, and federal reclamation law and contract. 

GWD concurs with and urges Reclamation and DWR to pay special attention to the 
comments submitted by U.S. Fish and Wildlife Service (USFWS) refuge manager Kim Forest, 
who is very familiar with the habitat, water, and funding needs of the Merced NWR. The impacts 
and proposed revisions identified by the USFWS should be addressed in full, and the USFWS 
should be treated as an essential landowner and required partner for any future implementation of 
the proposed Project. 

These comments provide additional context regarding the broader adverse effects of 
diminished (or unfunded) refuge waters supplies, the United States’ legal obligations to the 
Merced NWR and other refuges, and the time-learned importance of providing upfront, written 
commitments to fully mitigate the adverse water supply impacts that a proposed project will have 
on a wildlife refuge in the San Joaquin Valley, where more than 95% of historic wetlands have 
been lost. 

The Project would remove two weirs that provide surface water supply to Merced NWR. 
As part of the proposed Project, rather than as a mitigation measure (which would be a more 
appropriate course), the IS/EA states that “Reclamation would replace an existing non-
operational well with a new well to provide replacement water supply for the Refuge, first 
drilling an exploratory well as a near-term action. (Reclamation would coordinate with the 
Merced NWR to offset the additional expense the Merced NWR is expected to incur from 
operating a new well.)” (IS/EA p. 2-13.) The IS/EA goes on to propose Mitigation Measure BIO-
18(d): “The Merced NWR will be coordinated with to minimize potentially adverse impacts to 
wetland habitat attributed to the removal of the two weirs.” (IS/EA pp. MND-11.) 

Both the Project description related to water supply replacement, as well as Mitigation 
Measure BIO-18, are overly vague, inadequate to meet the public disclosure, environmental 
impact analysis, and mitigation requirements of CEQA and NEPA, and constitute improperly 
deferred mitigation. A more comprehensive analysis of the adverse water supply impacts, the 
feasibility of mitigating those impacts through new groundwater pumping, and the funding 
impacts of operating a new groundwater well must be included in a revised environmental 
document. 

First, there is no analysis of how much water supply the Merced NWR will lose as a 
result of the proposed Project, including both the loss of diverted water for distribution to 
wetlands and the immediate physical water supply benefit provided by operating the weirs, such 
as backing up water behind them. There is also no analysis of potential adverse differences in 
water quality between the refuge’s existing surface water supply and locally available 
groundwater. Reclamation and DWR must analyze and disclose the full picture of potential water 
supply impacts to the Merced NWR, and assess whether local groundwater supplies are of 
suitable quantity and quality to fully replace those supplies. 

Second, Merced County recently adopted a stringent groundwater ordinance that makes it 
much more difficult to drill new wells. The ordinance does contain provisions for replacement 
wells, but sets fairly strict parameters on such wells. Reclamation and DWR must analyze the 
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feasibility of constructing a new groundwater well of sufficient depth and size to fully replace 
existing surface water diversions. The revised IS/EA should also address the implications of the 
Sustainable Groundwater Management Act as they relate to the feasibility of the proposed 
replacement well. Finally, Reclamation and DWR must acknowledge that because a test well has 
not yet been drilled and permits from the County have not been received, it may not be feasible 
to fully mitigate the refuge’s water supply impacts through the provision of replacement 
groundwater supplies. Accordingly, Reclamation and DWR must put in place a mitigation 
measure that commits to full replacement of the refuge’s surface water diversions, if not though 
groundwater then through other methods such as surface water pumps from the Eastside Bypass. 

Third, Reclamation has a legal and contractual obligation to deliver water to 19 refuges in 
the Central Valley, pursuant to the Central Valley Project Improvement Act (CVPIA). In those 
refuge water supply agreements, including the agreement for the Merced NWR, Reclamation 
committed to not adversely interfere with the refuges’ right and ability to receive water. Unless 
the IS/EA is revised, that commitment (as well as legal obligations under the CVPIA) may be 
breached. 

Finally, the issue of funding is very controversial and very important. Currently, the only 
source of funding to provide water to all 19 CVPIA refuges is the CVPIA Restoration Fund, 
which is underfunded and insufficient to meet all refuge water supply needs. Groundwater 
pumping for refuges incurs annual costs that already take up a portion of Reclamation’s budget 
for the Restoration Fund. Reclamation and DWR must identify, in a revised IS/EA, alternative 
sources of reliable annual funding to pump the replacement groundwater supplies to be provided 
by the proposed Project. 

Otherwise, if those costs are to be born by the Restoration Fund, significant adverse water 
supply effects and attendant effects on biological resources will be felt by the remaining 18 
CVPIA refuges. The impacts of having less funding to deliver water to those refuges include 
reduced spring and summer irrigations, which grow the needed food supplies for migratory 
waterfowl, and provide habitat to resident breeding birds and threatened species such as the giant 
garter snake. For the Merced NWR and other CVPIA refuges, reliable annual funding is 
synonymous with reliable water supply, and reliable water supply is synonymous with meeting 
the habitat and food requirements of hundreds of different species, plus providing recreational 
opportunities for the public. Accordingly, building a new groundwater well is insufficient to 
mitigate the adverse effects of the proposed Project. The vague commitments in the IS/EA to 
“coordinate with” the Merced NWR “to minimize potentially adverse impacts” is inadequate and 
must be improved. 

Thank you for your consideration of these comments. 

Sincerely, 

Ellen L. Wehr, General Counsel 
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Directors 

Roy Catania, Chairman 
George Park, Vice Ch. 
Sean Howard 
Robert D. Kelley, Jr. 
Aldo Sansoni 
Donald C. Skinner 
Case Vlot 

Ms. Rebecca Victorine 
Bureau of Reclamation 

Lower San Joaquin Levee District 
11704 West Henry Miller Avenue, Dos Palos, CA 93620 

Telephone: (209) 387-4545 
FAX: (209) 387-4237 

January 19, 2018 

San Joaquin River Restoration Program Office, MP-170 
2800 Cottage Way 
Sacramento, CA 95825-1898 

RE: Initial Study/Draft Environmental Assessment and Proposed Mitigation Negative 
Declaration - Eastside Bypass Improvements Project 

Secretary-Manager 

Reggie N. Hill 

Superintendent 

Darrell Chism 

This letter is the Lower San Joaquin Levee District's (LSJLD) comments on the San 
Joaquin River Restoration Program's Initial Study/Draft Environmental Assessment and 
Proposed Mitigation Negative Declaration - Eastside Bypass Improvements Project. 

The LSJLD has been corresponding with the State Department of Water Resources 
(DWR) regarding the Eastside Bypass Control Structure proposal, which is part of this document 
that is being reviewed. Our comment letter to DWR is attached. 

The enclosed pages are other comments, which are organized referencing the page, 
section and lines of the document. 

Sincerely, 

~~ }i ,Jttf 
Reggie N. Hill 

Enclosures 
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Comments on 
Initial Study/Draft Environmental Assessment and Proposed Mitigation Negative Declaration -

Eastside Bypass Improvements Project 
January 19, 2018 

Chapter 2 - Description of the Proposed Project 

Section 2.1 Existing Structures to be Modified 

Page 2-1, Section 2.1.1, Eastside Bypass Levees, first paragraph, last sentence. The statement 
of the design capacities needs clarification. The capacity numbers stated do not correspond with 
the numbers we use, per the O&M manual. The O&M Appendix D map displays a capacity of 
8,000 cfs between the Mariposa Bypass and Owens Creek confluence. The map also displays a 
future capacity of 12,000 cfs for this reach. This increase pertains to the completion of upstream 
reservoirs on the Fresno and Chowchilla Rivers by the Army Corps of Engineers. These two 
reservoirs, Hensley and Eastman, were completed after the flood project was constructed. The 
Appendix D map displays the future channel capacities per those reservoir completions. 

The aforementioned capacities are the numbers that should be listed in the document for 
evaluation since all of the constructed segments and upstream construction has been completed. 

Page 2-2, Section 2.1.1, second bullet, bottom of page. Per direction from DWR, all pipe 
drains through the levees will be inspected for possible replacement. The comment of modifying 
or replacement of these drains should be coordinated with the DWR Deferred Maintenance 
Program to avert duplicate costs. 

Page 2-2, Section 2.1.2 Eastside Bypass Control Structure, first paragraph, second 
sentence. Reference to "These flows are subject to O&M rules ... ", does not reflect the actual 
operation of the Eastside Bypass Control Structure (EBCS). It is not stated in the O&M, but the 
proper function of the EBCS must be operated in the manner to coordinate with possible inflows 
from the Merced Streams Group to allow those stream flows to enter the bypass system. This 
coordination requires proper operation of the Eastside and Mariposa Bypass Control Structures 
for allowance of the stream flows into the system, averting flooding problems on the landside of 
the bypass. 

Page 2-4, Section 2.1.2, second paragraph, first sentence. See comment referencing "Page 2-
1, Section 2.1.1, Eastside Bypass Levees, first paragraph, last sentence". 

Page 2-7, Section 2.1.3 Dan McNamara Road Crossing, second paragraph, third sentence. 
Reference to an agreement between the LSJLD and Merced County needs substantiation. There 
is mention in the O&M of Merced County's maintenance requirement for the described levee 
section, but no signed document per your statement is in the LSJLD's possession. 

Page 2-13, Section 2.3.1 Project Design Considerations, first paragraph. This an issue that 
has been discussed repeatedly, "minimal increases in flood risk". Referencing what is acceptable 
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per the CVFPB, which is a statement from Army Corps of Engineers' text, does not bode well 
with the LSJLD in its obligation to prevent flood damages. Minimal risk toward public safety for 
fish considerations is not acceptable. No increase in flood risk toward public safety is the target. 
Page 2-17, Section 2.3.2 Proposed Project Elements, Eastside Bypass Control Structure 
Modifications. This entire section on the structure modifications is not acceptable. See attached 
letter to DWR. 

Page 2-22, Section 2.3.2 Proposed Project Elements, Eastside Bypass Control Structure 
Modifications, last paragraph, last sentence. Placing limitations on the LSJLD' s maintenance 
obligations is not in line with the SJRRP's statement that flood operations will not be 
compromised. The statement " ... maintenance can be scheduled when salrnonids are not 
present." is not acceptable. Our maintenance scheduling is very focused on adhering to our 
obligation with this flood project, without compromise, unless flood matters impact this action. 

Page 2-25, Section 2.3.2 Proposed Project Elements, Merced National Wildlife Refuge Weir 
Removal and Well Placement, first paragraph, second sentence. Stating that a new deep well 
installation would be adequate in replacing water supply lost due to removal of two weirs is 
hypocritical. The State' s directive is to move landowners from deep well dependency due to land 
subsidence created by such deep well use. It is documented that land surrounding a Merced 
Wildlife Refuge well has subsided, and yet SJRRP is directing the use of a deep well. What are 
the impacts on adjacent lands and their resources with this approach? 

Page 2-27, Section 2.3. Proposed Land Acquisitions/Easements. The statement of "not 
anticipated" land acquisition is paramount to the LSJLD. However, if you anticipate something, 
you realize in advance that it may happen. This will not be acceptable to us. We are already 
strapped with minimal operating funds in complying with our obligation. Any further reduction in 
our revenue source (land assessments on private landowners) through federal/state acquisition of 
private lands is detrimental to the LSJLD. 
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