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Biological Resources 

Well Site Mitigation – General Project-Related Impacts 

BIO-1 (WEAP Training): Prior to initiating construction 
activities (including staging and mobilization), all 
personnel associated with construction relating to 
the new well site will attend a mandatory Worker 
Environmental Awareness Program (WEAP) training, 
conducted by a qualified biologist (someone familiar 
with the identification and habitats of these 
species), to aid workers in identifying special status 
resources that may occur in the site. The specifics of 
this program will include identification of the 
sensitive species and suitable habitats, a description 
of the regulatory status and general ecological 
characteristics of sensitive resources, and review of 
the limits of construction and mitigation measures 
required to reduce impacts to biological resources 
within the work area. This training will discuss 
special status species, describe the laws and 
regulations in place to provide protection of these 
species, identify the penalties for violation of 
applicable environmental laws and regulations, and 
include a list of required protective measures to 
avoid “take.” A fact sheet summarizing this 
information, along with photographs or illustrations 
of sensitive species with potential to occur on the 
site, will also be prepared for distribution to all 
contractors, their employees, and all other 
personnel involved with construction of the Project. 
All trainees will sign a form documenting that they 
have attended WEAP training and understand the 
information presented to them. 

Prior to initiating 
construction activities 

Once, prior to 
initiating 
construction 
activities 

BWD All trainees 
will sign a 
form 
documenting 
that they 
have 
attended 
WEAP training 
and 
understand 
the 
information 
presented to 
them 

 

BIO-2 (BMPs): The Project proponent will require that all 
workers employ the following Best Management 
Practices (BMPs) in order to avoid and minimize 
potential impacts to special status species: 

Prior to the start of 
and during any 
construction activities 

Throughout 
Project 
construction 
duration 

BWD and 
Contractor 

Written 
reporting/pho
tos if required 
by biologist in 
accordance 
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• Vehicles will observe a 15-mph speed limit 
while on unpaved access routes. 

• Workers will inspect areas beneath parked 
vehicles, equipment, and materials prior to 
mobilization. If federal special status species 
are detected, the individual will either be 
allowed to leave of its own volition or will be 
captured by a qualified biologist (must 
possess appropriate collecting/handling 
permits or relevant experience) and 
relocated out of harm’s way to the nearest 
suitable habitat beyond the influence of the 
Action Area. “Take” of a state or federal 
special status (threatened, endangered, 
candidate, or proposed) species will be 
avoided and minimized to the greatest extent 
possible. 

• Workers will initiate a trash abatement 
program before starting project activities and 
will continue the program for the duration of 
the project. All trash and food items will be 
contained in animal-proof containers and 
removed, ideally at daily intervals but at least 
once a week, to avoid attracting 
opportunistic predators such as ravens, 
coyotes, and feral dogs. 

• All open trenches, holes, sumps, and other 
excavations more than six inches deep will be 
provided with one or more escape ramps 
constructed of earth fill or wooden planks at 
the end of each workday. If escape ramps 
cannot be provided, then holes or trenches 
will be covered with plywood or similar 
materials. If at any time a trapped giant 
garter snake or other species are discovered, 

with 
requirements 
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the Designated Biologist(s) will be notified to 
move the individual outside of the Action 
Area. 

• The presence of any federal special status 
species will be reported to a qualified 
biologist, who will submit the occurrence to 
the CNDDB. If necessary, the biologist will 
report the occurrence to CDFW and/or the 
Service. 

Well Site Mitigation – Project-Related Mortality and/or Nest Abandonment of Migratory Birds, Raptors, and Special Status Birds 

BIO-3 (Avoidance): The Project’s construction activities 
will occur, if feasible, between September 1 and 
January 31 (outside of the nesting bird season) to 
avoid impacts to nesting birds. 

September 1 to 
January 31 

Once, as 
determined by 
qualified biologist 
during 
construction 
activities 

BWD with 
assistance of a 
qualified biologist 

Biologist 
Report 

 

BIO-4 (Pre-Construction Surveys): If activities must occur 
within the nesting bird season (February 1 to August 
30), a qualified biologist (someone able to identify 
these species) will conduct a pre-construction take-
avoidance survey for active nests within ten (10) 
calendar days prior to the start of construction. The 
survey will be completed within the new well site, 
and up to 100 feet outside of the new well site for 
nesting migratory birds and up to 500 feet outside 
of the new well site for nesting raptors. Raptor nests 
are considered “active” upon the nest-building 
stage. If construction is delayed or halted for more 
than ten (10) days, another pre-construction survey 
for nesting birds will be conducted. 

Ten days prior to the 
start of construction 
activities 

Once, as 
determined by 
qualified biologist 
during 
construction 
activities; 
whenever 
construction is 
delayed or halted 
for more than 10 
days, it will need to 
occur again 

BWD with 
assistance of a 
qualified biologist 

Biologist 
Report 

 

BIO-5 (Avoidance Buffers): On discovery of any active 
nests or breeding colonies near work areas, a 
qualified biologist will determine appropriate 
avoidance buffer distances based on applicable 
CDFW and/or USFWS guidelines, the biology of the 
species, conditions of the nest(s), and the level of 

Upon discovery of any 
active nests or 
breeding colonies 

During 
construction 
activities 

BWD with 
assistance of a 
qualified biologist 

Biologist 
Report 
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project disturbance. If necessary, avoidance buffers 
will be identified with flagging, fencing, or other 
easily visible means, and will be maintained until the 
biologist has determined that the nestlings have 
fledged. 

Well Site Mitigation – Project-Related Mortality and/or Disturbance of Giant Garter Snake 

BIO-6 (Pre-Construction Surveys): If work will occur during 
the active season for giant garter snake (between 
May 1 and September 30), a qualified biologist 
(someone familiar with garter snake species) will 
conduct two giant garter snake pre-construction 
surveys with the first occurring within 15 days and 
the second occurring within 24 hours prior to the 
onset of construction. The information collected 
from the first pre-construction survey will serve 
primarily to alert the biologist and construction 
crews of the general level of giant garter snake 
activity at the site and borrow area, and the second 
survey will serve to minimize potential for take of 
giant garter snake. If work will occur during the 
inactive season, a qualified biologist will conduct a 
giant garter snake pre-construction survey within 
seven (7) days prior to the start of construction 
within the new well site and all accessible areas up 
to 200 feet. If construction is delayed or halted for 
more than seven (7) days, another pre-construction 
survey for giant garter snake will be conducted. If 
the surveys result in the identification of a giant 
garter snake, or an individual is found within the 
new well site during construction activities, it will be 
allowed to leave the site on its own and the qualified 
biologist will determine appropriate buffers to be 
implemented to avoid impacts to the individual(s). 

15 days prior to and 
again 24 hours prior to 
the start of 
construction activities 
if occurring during the 
active season; seven 
days prior to the start 
of construction 
activities if occurring 
during inactive season 

Twice if during 
active season; 
once if during 
inactive season 

BWD with 
assistance of a 
qualified biologist 

Biologist 
Report 

 

BIO-7 (Exclusion): A giant garter snake and other wildlife 
exclusion fence will be installed prior to project 
activities. If work will occur during the inactive 
season for giant garter snake (between October 1 

Prior to the start of 
activities; prior to the 
start of the inactive 
season if work will 

Once, as 
determined by 
qualified biologist 

BWD with 
assistance of a 
qualified biologist 

Fence design 
approved by 
the CDFW and 
USFWS prior 
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and April 30), an exclusion fence will be installed 
around the work areas prior to the start of the 
inactive season.  The design of the fence will be 
approved by the CDFW and USFWS prior to 
installation. Fence installation will be supervised by 
a qualified biologist. 

occur during the 
inactive season 

during fence 
installation 

to installation; 
fence 
installation 
supervised by 
a qualified 
biologist with 
report of 
completion 

BIO-8 (Monitor): A qualified biologist will conduct a pre-
activity clearance survey each day of, and remain 
onsite during, initial vegetation clearing and ground 
disturbing activities and until the wildlife exclusion 
fence is in place. An inspection of the exclusion 
fence each day by the contractor will be completed 
to ensure it is functional for the intended purpose. 
The contractor will be instructed during the WEAP 
training on how to inspect the exclusion fence. If a 
garter snake is observed within the project site, the 
contractor will stop work and allow the species to 
leave the site of its own volition or will be captured 
by a qualified biologist (must possess appropriate 
collecting/handling permits or relevant experience) 
and relocated out of harm’s way to the nearest 
suitable habitat beyond the influence of the Project 
work area. “Take” of a State or federal special status 
(rare, California Species of Special Concern, 
threatened, or endangered) species is prohibited 
without appropriate take permits from the USFWS 
and CDFW. 

Pre-activity: Each day 
of, and remain onsite 
during, initial 
vegetation clearing 
and ground disturbing 
activities and until the 
wildlife exclusion 
fence is in place 
 
During construction 
activities: Each day of 
construction activities 

Daily during pre-
activity clearance 
survey and daily 
during 
construction 
activities 

BWD with primary 
assistance of a 
qualified biologist 
and the project 
contractor 

Biologist 
Report and 
photos 
included in 
construction 
monitoring 
log 

 

BIO-9 (Formal Consultation): If giant garter snakes are 
observed onsite, consultation with USFWS and 
CDFW is warranted to discuss how to implement the 
Project and avoid take of giant garter snake. If take 
cannot be avoided, take authorization through the 
acquisition of a Biological Opinion (BO) and an 
incidental take permit (ITP) pursuant to Fish and 
Game Code section 2081, subdivision (b) is 

Upon observance of 
giant garter snake 

During 
construction 
activities 

BWD with 
assistance of a 
qualified biologist 
and consultation 
with USFWS and 
CDFW 

Acquisition of 
a Biological 
Opinion (BO) 
and an 
incidental 
take permit 
(ITP) 
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recommended to comply with CESA and 
USFWS Section 7(a)(1) is recommended to comply 
with the ESA. 

Well Site Mitigation – Project-Related Mortality and/or Disturbance to Northwestern Pond Turtle 

BIO-10 (Pre-Construction Survey and Avoidance Buffers): 
Within seven (7) days prior to the start of 
construction within the new well site, a qualified 
biologist (someone who is able to identify this 
species) will conduct a pre-construction survey for 
Northwestern Pond Turtle (NPT) within the new well 
site, and all accessible areas up to 330 feet. Pre-
construction surveys will be conducted in 
accordance with the draft Western Pond Turtle 
(Emys marmorata) Visual Survey Protocol for the 
Southcoast Ecoregion (United States Geological 
Survey 2006). If no NPTs are observed during the 
pre-construction survey, then construction activities 
may begin. If construction is delayed or halted for 
more than seven (7) days, another pre-construction 
survey for NPTs will be conducted. If the surveys 
result in the identification of a NPT, or an individual 
is found within the new well site during construction 
activities, it will be allowed to leave the site on its 
own and the qualified biologist will determine 
appropriate buffers to be implemented to avoid 
impacts to the individual(s). 

Within seven days 
prior to the start of 
construction activities; 
again if construction is 
delayed or halted for 
more than seven days 

Once, as 
determined by 
qualified biologist 
during 
construction 
activities; however, 
if construction is 
delayed or halted 
for more than 
seven days, it will 
have to be 
completed each 
time such happens 

BWD with 
assistance of a 
qualified biologist 

Biologist 
Report 

 

BIO-11 (Monitor): If NPTs are observed within the site a 
qualified biologist will conduct a pre-activity 
clearance survey each day and remain onsite to 
oversee all vegetation clearing and ground 
disturbing activities until the exclusion fence is 
completely installed or the individual(s) has vacated 
the work area. If NPTs are detected, the biologist will 
stop work and allow the species to leave the site or 
borrow area of its own volition or will be captured 
by the qualified biologist (must possess appropriate 
collecting/handling permits or relevant experience) 

Upon observance of 
NPT 

During 
construction  

BWD with 
assistance of a 
qualified biologist 

Biologist 
Report 
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and relocated out of harm’s way to the nearest 
suitable habitat beyond the influence of the project 
work area. “Take” of a State or federal special status 
(rare, California Species of Special Concern, 
threatened, or endangered) species is prohibited. 

BIO-12 (Formal Consultation): Should northwestern pond 
turtles get listed in this area and the 
Project/qualified biologist needs to move an 
individual, consultation for protection plans and/or 
relocation plans with the appropriate agencies will 
be completed to avoid take. 

If NPT get listed in the 
area and an NPT is 
observed 

During 
construction  

BWD with 
assistance of a 
qualified biologist 

Consultation 
for protection 
plans and/or 
relocation 
plans with the 
appropriate 
agencies 

 

Water Transfer and Crop Idling Mitigation – Project-Related Mortality and/or Disturbance of Giant Garter Snake 

BIO-13 (Maintain Water): The District will keep adequate 
water in major irrigation and District owned and 
operated drainage canals. Water depths will be 
maintained at levels similar to years when transfers 
do not occur or, where information on existing 
water depths is limited, at least two feet of water 
will be considered adequate. 

During Project transfer 
period 

Monthly during 
transfer period 

BWD Maintain a log 
of water 
depth 

 

BIO-14 (GGS BMPs): The District will perform giant garter 
snake BMPs during irrigation canal maintenance 
activities, including educating maintenance 
personnel to recognize and avoid contact with giant 
garter snake, cleaning only one side of a conveyance 
channel per year to retain foraging areas and cover 
habitat for giant garter snake within maintained 
canals and ditches, and avoid the stockpiling of 
vegetation and sediment debris adjacent to canals 
and ditches. The District will create and distribute a 
giant garter snake BMPs information pamphlet to 
maintenance personnel that includes photos of 
giant garter snake and their habitat, and 
descriptions of BMPs. 

During irrigation canal 
maintenance activities 

When irrigation 
canal maintenance 
activities occur 

BWD Completion of 
giant garter 
snake BMPs 
information 
pamphlet 

 

BIO-15 (Crop Idling Schedule): A crop idling schedule will be 
created for all rice fields with idling potential, 

Prior to crop idling 
Project activities 

Each year BWD Completion of 
crop idling 
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ensuring that large, contiguous expanses of fields 
are not idled at the same time. 

schedule each 
year 

Hydrology and Water Quality  

HYD-1 HYD-1 The objective of Mitigation Measure HYD-1 is to 
avoid potentially significant adverse environmental 
effects from groundwater level declines such as (1) 
impacts to other legal users of water; (2) land 
subsidence; or (3) migration of reduced quality 
groundwater. The measure accomplishes this by 
monitoring groundwater levels, within defined 
monitoring wells, when groundwater is being 
pumped, in-lieu of diverting surface water, and 
groundwater pumping ceases when the 
groundwater level reaches the established 
groundwater level trigger, as defined in the 
Mitigation Plan and Monitoring Plan. In previous 
transfers BWD has used historic lows as 
groundwater level triggers, but this may be revised 
in future proposed transfers. As described in the 
Mitigation Plan section below, the mitigation 
measure also requires prompt intervention, 
including the cessation of groundwater pumping, if 
groundwater level triggers are reached during 
transfer-related pumping or if, in the unlikely event, 
that a potential impact is detected to ensure it will 
be reduced to less than significant. Additionally, the 
mitigation measure requires preventative actions if 
monitoring shows that identified groundwater level 
triggers are reached during transfer-related 
pumping. As part of a water transfer, Sellers are 
required to prepare a Monitoring Program and 
Mitigation Plan to address the required elements of 
the mitigation measure for review and approval by 
DWR prior to initiation of groundwater substitution 
pumping. BWD will confirm that the proposed 

Before, during, and 
after the proposed 
Project transfer period 

To be confirmed 
after completion of 
the Monitoring 
Program and 
Mitigation Plan as 
approved by DWR 

BWD BWD would 
be required 
to submit 
monitoring 
reports to 
DWR during 
the period of 
the transfer 
program, and 
DWR will 
verify that 
BWD 
implements 
the 
Monitoring 
Program and 
Mitigation 
Plan. 
 
BWD will 
prepare and 
submit a 
water 
transfer 
proposal 
prior to the 
initiation of 
groundwater 
substitution 
pumping 
transfers. 
DWR will 
review the 
transfer 
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groundwater pumping will be compatible with state 
and local regulations and GSPs under SGMA.  

BWD would be required to submit monitoring 
reports to DWR during the period of the transfer 
program, and DWR will verify that BWD implements 
the Monitoring Program and Mitigation Plan to 
avoid potentially significant adverse effects of 
transfer-related groundwater extraction. In 
addition, BWD must confirm that the proposed 
groundwater pumping will be compatible with 
applicable state and local regulations as well as the 
subbasins’ GSPs. The Butte Subbasin and Sutter 
Subbasin GSPs have been approved by DWR; and all 
of the GSAs are required to meet the sustainability 
objectives identified under SGMA. Any BWD transfer 
would be operated within the parameters of the 
GSPs, thus providing a regulatory backstop to 
prevent substantial adverse effects. 

BWD will prepare and submit a water transfer 
proposal prior to the initiation of groundwater 
substitution pumping transfers. DWR will review the 
transfer proposal, and the groundwater substitution 
pumping transfers cannot start prior to DWR’s 
approval. Water transfer proposals must include 
well data collected by potential sellers consistent 
with the data requirements identified in the Water 
Transfers Information Checklist that is included in 
Reclamation and DWR’s Water Transfer White 
Paper. BWD must demonstrate that substantial 
inelastic land subsidence is not occurring within the 
area of a transfer pumping well in accordance with 
minimum thresholds identified in their local DWR 
approved GSP(s), subject to DWR’s verification; and 
if it is occurring, the participating transfer pumping 
well would not be allowed to participate in 

proposal, 
and the 
groundwater 
substitution 
pumping 
transfers 
cannot start 
prior to 
DWR’s 
approval. 
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groundwater substitution transfers, ensuring 
adverse effects of the Proposed Action would not 
occur in areas vulnerable to land subsidence. 

BWD has used two production wells that lie within 
the Sutter County portion of their district boundary 
for previous groundwater substitution transfers. 
BWD will continue to use the same two wells for 
groundwater substitution transfers. A third 
production well is anticipated to be constructed, 
also in the Sutter Subbasin, and potential impacts 
are evaluated herein. BWD will prepare a report on 
its groundwater substitution transfers as detailed in 
the most current version of the DRAFT Technical 
Information for Preparing Water Transfer Proposals 
and will submit the report to DWR for review before 
the transfer period.  

Monitoring Program  

BWD will be required to complete and implement a 
monitoring program that must, at a minimum, 
include the following components: 

Monitoring Well Network. The monitoring program 
shall incorporate a sufficient number of monitoring 
wells, as determined by the sellers in relation to local 
conditions, to accurately characterize groundwater 
levels and response in the area before, during, and 
after transfer pumping takes place. Depending on 
local conditions, additional groundwater level 
monitoring may be required near ecological 
resource areas.  

Groundwater Pumping Measurements. All wells 
pumping to replace surface water designated for 
transfer shall be configured with a permanent 
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instantaneous and totalizing flow meter capable of 
accurately measuring well discharge rates and 
volumes. Flow meter readings will be recorded just 
prior to initiation of pumping and at designated 
times, but no less than monthly and as close as 
practical to the last day of the month, throughout 
the duration of the transfer.  

Groundwater Levels. BWD will collect 
measurements of groundwater levels in both 
participating transfer wells and monitoring wells. 
Groundwater level monitoring will include 
measurements before, during, and after transfer-
related pumping. BWD will measure groundwater 
levels as follows:  

• Prior to transfer: Groundwater levels will be 
measured monthly from March in the year of 
the proposed transfer-related pumping until 
the start of the transfer (where possible).  

• Start of transfer: Groundwater levels will be 
measured on the same day that the transfer-
related pumping begins, prior to the pump 
being turned on.  

• During transfer-related pumping: Groundwater 
levels will be measured weekly throughout the 
transfer-related pumping period unless site-
specific information indicates a different 
interval should be used.  

• Post-transfer pumping: Groundwater levels will 
be measured weekly for one month after the 
end of transfer-related pumping, after which 
groundwater levels will be measured monthly 
through March of the year following the 
transfer.  
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BWD will monitor effects to groundwater levels that 
may result from the proposed transfer and avoid 
significant impacts. BWD will initiate the mitigation 
plan if groundwater levels fall below historic low 
groundwater levels, or another groundwater level 
trigger deemed appropriate by Reclamation and 
DWR as part of a future proposed transfer. As part 
of a seller's transfer proposal, BWD will need to 
identify appropriate monitoring wells and the 
specific groundwater trigger for each well 
(established through the historic low groundwater 
level for that well).  

Additionally, BWD will coordinate closely with 
potentially impacted third parties to collect and 
monitor groundwater data. If a third party expects 
that it may be impacted by a proposed transfer, that 
party should contact BWD with its concern. The 
burden of collecting groundwater data will not be 
the responsibility of the third party. If warranted, 
groundwater level monitoring to address the third-
party's concern may be incorporated in the 
monitoring and mitigation plans required by 
Mitigation Measure HYD-1.  

• Groundwater Quality. BWD shall measure 
specific conductance in samples from each 
participating production well. Samples shall be 
collected when the seller first initiates 
pumping, monthly during the transfer period, 
and at the termination of transfer pumping.  

• Land Subsidence. Subsidence monitoring will 
be required if groundwater levels could decline 
below historic low levels during the proposed 
water transfer. Before a transfer, BWD will 
examine local groundwater conditions and 



Mitigation, Monitoring, and Reporting Program 

Item Mitigation Measure 
When Monitoring is 

to Occur 
Frequency of 
Monitoring 

Agency 
Responsible for 

Monitoring 

Method to 
Verify 

Compliance 

Verification of 
Compliance 

groundwater level changes based on past 
pumping events or groundwater substitution 
transfers. This existing information will be the 
basis to estimate if groundwater levels are 
likely to decline below historic low levels, which 
would trigger land surface elevation 
measurements (as described below). 

If the measured groundwater level falls below the 
historic low level, the seller must confirm the 
measurement within seven days. If the water level 
has risen above the historic low level, the seller may 
continue transfer pumping. If the measured 
groundwater level remains below the historic low 
level, the seller will stop transfer-related pumping 
immediately or begin land surface elevation 
measurements in strategic locations within and/or 
near the transfer-related pumping area. 
Measurements may include (1) extensometer 
monitoring, (2) continuous GPS monitoring, or (3) 
extensive land-elevation benchmark surveys 
conducted by a licensed surveyor. These data could 
be collected by the seller or from other sources 
(such as public extensometer data). Measurements 
must be completed on a monthly basis during the 
transfer.  

If the land surface elevation survey indicates an 
elevation decrease between 0.1 foot and 0.2 foot 
from the initial measurement, the seller could have 
significant impacts and would need to start the 
process identified below in the Mitigation Plan. The 
seller will also work with DWR to assess the accuracy 
of the survey measurements based on current 
limitations of technology, professional 
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engineering/surveying judgment, and any other 
data available in or near the transferring area.  

Measurement. The threshold of 0.1 foot was chosen 
as this value is typical of the elastic (i.e., recoverable) 
portion of subsidence; the threshold of 0.2 foot was 
selected considering limitations of current land 
survey technology.  

Coordination Plan. The monitoring program will 
include a plan to coordinate the collection and 
organization of monitoring data. This plan will 
describe how input from third parties will be 
incorporated into the monitoring program and will 
include a plan for communication with DWR as well 
as other decision makers and third parties.  

Evaluation and Reporting. The proposed monitoring 
program will describe the method of reporting 
monitoring data. At a minimum, sellers will provide 
data summary tables to DWR, both during and after 
transfer-related groundwater pumping. Post-
program reporting will continue through March of 
the year following the transfer. Sellers will provide a 
final summary report to DWR evaluating the effects 
of the water transfer. The final report will identify 
transfer-related effects on groundwater and surface 
water (both during and after pumping), and the 
extent and significance, if any, of effects on local 
groundwater users. It shall include groundwater 
elevation contour maps for the area in which 
transfer operations are located, showing pre-
transfer groundwater elevations, groundwater 
elevations at the end of the transfer, and recovered 
groundwater elevations in March of the year 
following the transfer. The summary report shall 
also identify the extent and significance, if any, of 
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transfer-related effects to ecological resources such 
as fish, wildlife, and vegetation resources. 

Mitigation Plan  

The following mitigation plan must be completed 
and implemented to avoid potentially significant 
groundwater impacts and ensure prompt corrective 
action in the event unanticipated effects occur. 
Mitigation actions could include:  

• Curtailment of pumping until natural recharge 
corrects the issue.  

• Lowering of pumping bowls in non-transferring 
wells affected by transfer pumping.  

• Reimbursement for significant increases in 
pumping costs due to the additional 
groundwater pumping to support the transfer.  

• Curtailment of pumping until water levels rise 
above historic lows if non-reversible 
subsidence is detected (based on local data to 
identify elastic versus inelastic subsidence).  

• Reimbursement for modifications to 
infrastructure that may be affected by inelastic 
subsidence.  

As summarized above, the purpose of Mitigation 
Measure HYD-1 is to monitor groundwater levels 
during transfers to avoid potentially significant 
adverse effects. The mitigation plan will describe 
how to avoid significant effects and address any 
significant effects that occur despite monitoring 
efforts. The objectives of this process are to: (1) 
minimize potential effects to other legal users of 
water; (2) provide a process for review and response 
to reported effects; and (3) assure that a local 
mitigation strategy is in place prior to the 
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groundwater transfer. Accordingly, to ensure that 
mitigation plans will be feasible, effective, and 
tailored to local conditions, the plan must include 
the following elements:  

• A procedure for the seller to receive reports of 
purported environmental or effects to non-
transferring parties;  

• A procedure for investigating any reported 
effect;  

• Development of mitigation options, in 
cooperation with the affected parties, for 
legitimate significant effects; and  

• Assurances that adequate financial resources 
are available to cover reasonably anticipated 
mitigation needs.  

Mitigation to avoid potentially significant 
subsidence impacts and ensure prompt corrective 
action in the event that unanticipated effects occur 
is described by the following stages.  

Stage 1: Groundwater Levels  

Inelastic land subsidence would not occur if 
groundwater levels stay above historic low levels for 
the entire transfer season. As groundwater is 
pumped from an aquifer, the pore water pressure in 
the aquifer is reduced. This reduction in pore water 
pressure increases the effective stress on the 
structure of the aquifer itself. This increase in 
effective stress can cause the aquifer structure to 
deform, or compress, resulting in the subsidence of 
the ground surface elevation. Subsidence can be 
irreversible if the reduced effective stress is lower 
than the historically low effective stress. Typically, 
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this would be the result of groundwater levels 
reaching levels lower than the historical low level.  

Before a transfer, BWD will examine local 
groundwater conditions and groundwater level 
changes based on past pumping events or 
groundwater substitution transfers. This existing 
information will be the basis to estimate if 
groundwater levels are likely to decline below 
historic low levels as a result of the proposed 
transfer. If the pre-transfer assessment indicates 
that groundwater levels will stay above historic low 
levels, and this finding is confirmed by monitoring 
during the transfer-related pumping period, then no 
additional actions for subsidence monitoring or 
mitigation are necessary. BWD would need to 
proceed to Stage 2 for land surface elevation 
monitoring if the pre-transfer estimates indicate 
that groundwater levels are anticipated to decline 
below historic low levels. If monitoring during the 
transfer-related pumping period (confirmed by two 
measurements within seven days) indicates that 
groundwater levels have fallen below historic low 
levels, BWD will immediately stop pumping or 
proceed to Stage 2.  

Stage 2: Ground Surface Elevations  

Stage 2 includes monthly ground surface monitoring 
during transfer-related pumping if pumping could 
cause groundwater levels to fall below historic low 
levels, as described above in the Monitoring Plan. If 
ground surface elevations decrease between 0.1 
and 0.2 foot, BWD will evaluate the accuracy of the 
information based on the current limitations of 
technology, professional engineering/surveying 
judgment, and other local data. If the elevations 
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decline more than 0.2 foot, this change could 
indicate inelastic subsidence and BWD would cease 
transfer pumping. BWD would continue monitoring 
as discussed below even after discontinuing transfer 
pumping.  

Stage 3: Continued Monitoring  

BWD will continue to monitor for subsidence while 
groundwater levels remain below historic low levels. 
If transfer-related pumping has ceased but 
groundwater levels remain below historic lows, 
subsidence monitoring will need to continue until 
the spring following the transfer. The results of 
subsidence monitoring will be factored into 
monitoring and mitigation plans for future transfers. 

HYD-2 The objective of Mitigation Measure HYD-2 is to 
address potential streamflow depletion effects to 
CVP and SWP water supply. DWR will apply a 
streamflow depletion factor to mitigate potential 
water supply impacts from the additional 
groundwater pumping due to groundwater 
substitution transfers. The streamflow depletion 
factor equates to a percentage of the total 
groundwater substitution transfer that will not be 
credited to the transferor and is intended to offset 
the streamflow effects of the added groundwater 
pumping due to transfer.  

The magnitude of potential water supply impact 
depends on hydrologic conditions surrounding the 
transfer period. The exact percentage will be 
assessed and determined by DWR and Reclamation 
in consultation with buyers and sellers and based on 
the best technical information available at that time. 

Prior to groundwater 
substitution transfers 

DWR will apply the 
SDF to the amount 
credited to BWD 
each year over the 
transfer period 

BWD/DWR DWR will 
apply the SDF 
to the amount 
credited to 
BWD each 
year over the 
transfer 
period 
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The Woodard & Curran Groundwater Modeling 
Report found that the portion of the Feather River 
closest to BWD is predominantly a gaining reach 
under baseline conditions as indicated by model 
results and corroborated by the analyses conducted 
for four GSPs: Butte Subbasin, Wyandotte Creek 
Subbasin, Sutter Subbasin, and North Yuba Subbasin 
(Butte Subbasin, 2022; Sutter Subbasin, 2022; 
Wyandotte Creek Subbasin, 2021; Yuba Subbasins, 
2024). As described in Section 4.1.2 of the 
Groundwater Modeling Report, the Feather River 
remains a gaining stream under GWST pumping 
conditions, but it is gaining at a lesser rate than it 
was in the No Project alternative. Mitigation 
Measure HYD-2 will institute an SDF that would 
offset the potential streamflow effects of the added 
groundwater pumping due to transfer.  

The SDF is assumed to be within the historic range 
of 12% to 20% and will follow the White Paper. BWD, 
in coordination with DWR and Reclamation, may 
undertake additional site-specific technical analyses 
to more precisely estimate SDF for BWD, in which 
case the more specific SDF would apply. 

 


