ATTACHMENT 7

Technical Justification of Projects
Proposal: Westside IRWM

Project: Abandoned Well Incentive Program

The Abandoned Well incentive program will provide the following physical benefits:

e Protect groundwater quality
These benefits are outlined and quantified in Table 7 and are more fully described below.

IMPROVE WATER QUALITY

California Water Code Div 7, Chapter 10. Article 1. Declaration of Policy. 13701. The
Legislature finds and declares all of the following:

(@) Improperly constructed and abandoned water wells, cathodic protection wells,
groundwater monitoring wells, and geothermal heat exchange wells can allow
contaminated water on the surface to flow down the well casing, thereby contaminating
the usable groundwater.

(b) Improperly constructed and abandoned water wells, cathodic protection wells,
groundwater monitoring wells, and geothermal heat exchange wells can allow unusable
or low quality groundwater from one groundwater level to flow along the well casing to
usable groundwater levels, thereby contaminating the usable groundwater.

(c) Contamination of groundwater poses serious public health and economic problems for
many areas of the state.

Although the importance of properly destroying abandoned wells is very well known and codified
in the California Water Code, many abandoned wells remain in existence. These wells contribute
to degradation of groundwater quality from numerous current, and future unknown, contaminants.

A similar Abandoned Well Incentive Program was funded in previous IRWM Implementation
funding rounds for the Santa Cruz County IRWM.

Recent and Historical Conditions

Nitrate is the most common contaminant of drinking water, with 10% of all drinking water wells
in California producing water above the nitrate limit (Lawrence Livermore National Labs Report,
2002). The LLNL 2002 report also states that unlike most groundwater contaminants that cause
chronic health problems, consuming high levels of nitrate can cause immediate acute toxicity in
babies. Bachman, et al. (2005) lists nitrate as an anthropogenic contaminant.

The Yolo County Department of Environmental Health Dept (DEH) supplied nitrate data
showing that 20% of all public drinking water supplies in Yolo County, outside of the Cities, are
above the health limits for nitrate. Between Feb 2007 and July 2009, 446 nitrate samples were
taken from drinking water supplies in Yolo County by the DEH and analyzed at the Monterey
County Analytical Lab. 346 samples were indicative of the source groundwater (not filtered or
treated) and were taken from 140 different wells. 115 of these wells are Public Water Supplies.
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Twenty percent of these Public Water Supply wells are above the 45 mg/l NO3 as nitrate limit.
Forty three percent of these wells are greater than half the limit for nitrate.

CV-SALTS is a program of the Central Valley Salinity Coalition to address salt and nitrate
management in the Central Valley. Recently, they completed a Salt and Nitrate Sources Pilot
Implementation Study (2010) focusing on the western half of Yolo County (a large portion of the
Sacramento Westside region), among other areas. They estimate that in the study area, nitrate
loading to the deeper aquifer is occurring at the rate of 13,100 pounds of N per day, or nearly 4.8
million pounds per year. Although these may be over-estimates, it illustrates that nitrate
contamination in the area is an ongoing issue that increases with time as nitrate builds up in the
aquifer, year after year.

The YCFCWCD Groundwater Management Plan (2006) reviews trends of increasing nitrate in
groundwater in Yolo County. These results were first noted in Scott and Scalmanini (1975) using
data collected as far back at as 1931. Current analysis shows continued rising nitrate levels in
many wells (Figure 1).
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Figure 1. Trends of rising nitrate in three example wells near
_ Davis, CA. The blue line is a deep well, more than 600 feet
e SNSRI deep. Data from YCFCWCD GWMP (2006).
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For well locations see Figure 4.6

WEST YOST ASSOCIATES 2



ATTACHMENT 7
Technical Justification of Projects

On a regional scale the contaminant of most concern for drinking water is Nitrate. Other
contaminants occur, but on a more localized scale. The proper destruction of abandoned wells can
prevent the travel of almost any contaminant introduced near the ground surface as a point source.
Properly destroying abandoned wells is critical for any current of future contaminant problem.
Therefore, the Abandoned Well Incentive Program also addresses protection from multiple
contaminants as well.

But recent work in Yolo County (YCFCWCD, 2012 p.6-2 section on Vertical Groundwater
Movement and Cross-Contamination), shows that the actual speed of groundwater recharge can
be up to 10 times faster than expected from non-disturbed conditions. Increase downward
movement of water also increases the downward movement of contaminants. Abandoned wells
are part of the cause of this accelerated downward movement of groundwater.

Of the 165 wells in the YCFCWCD monitoring program, 25% are abandoned. Many other wells,
seen nearby by monitoring technicians, are also abandoned. The number of abandoned wells in
the area is likely many hundreds of wells. Properly destroying these abandoned wells will protect
water quality into the future (DWR, 2003)

“Wells themselves do not cause groundwater quality to deteriorate. Rather, it is inadequate
construction, or, in the case of wells that no longer serve a useful purpose, their improper
destruction, that can result in the deterioration of groundwater quality. Depending on the
circumstances, such quality deterioration may affect the water supplying a single well, or if the
pollution is substantial, a sizable segment of a groundwater basin.” DWR Bull 74-81 Chapter 1b.

Estimates of without-project conditions

Political conditions: Providing an incentive based program will be much more effective,
economically and environmentally, than an enforcement based program (there is no current
funding for an enforcement based program). If an enforcement based program were used, millions
of acres of private property would need to be searched, an expensive and likely ineffective task.
With an incentive based program, well owners can enroll voluntarily.

If enforcement actions for abandoned wells were used instead of an incentive program, ‘hiding’
of wells (covering wellheads with dirt) could increase. Wells should not be hidden, they need to
be found and destroyed.

Environmental conditions: The main strategy for addressing contaminated municipal supply wells
in Cities is to abandon them and drill deeper replacement wells. By drilling deeper replacement
wells, access is gained to uncontaminated water that is hundreds or even thousands of years old.
But as the deeper aquifer gets used and replenished from the upper aquifer, and as loading of
nitrates increase each year, nitrates will eventually migrate to the deep aquifer as well. Improperly
destroyed abandoned wells increases the speed of migration of nitrates to the deeper aquifer.

Description of methods used to estimate physical benefits.

The physical benefits of protecting groundwater quality through the proper destruction of
abandoned wells has been formalized in State design criteria
(http://wwwdpla.water.ca.gov/sd/groundwater/california_well standards/wws/wws_combined_se
c23.html) and in local laws and ordinances (such as
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http://www.amlegal.com/nxt/gateway.dll/California/yolocounty ca/title6sanitationandhealth/chap
ter8waterquality?f=templates$fn=altmain-nf.htm$3.0#JD_6-8.401.5) .

Physical benefits will be tracked by the number of wells destroyed.

Acknowledgment of all new facilities, policies, and actions required to obtain the physical
benefits.

Twenty-two companies in the Yolo County area are certified and licensed well drilling
contractors (http://www.yolocounty.org/Modules/ShowDocument.aspx?documentid=2853), the
rest of the Westside region also has numerous companies providing service. No new facilities or
policies will be required. The creation of the Well Incentive Program, to find wells and coordinate
their proper destruction, will be the only new actions required.

Uncertainty of the benefits

There are no anticipated uncertainties from a construction standpoint. All well destruction
methods are standardized prescriptive engineering solutions. However, the public perception and
well owner participation rates are something that cannot be predicted in advance. In discussions
with the local Farm Bureaus and RCDs, it appears that there would be a great demand for this
program.

Potential adverse physical effects.

Sometimes abandoned wells can be refurbished and reused. If a well is properly destroyed, it can
never be refurbished, a new well must be drilled. However, most abandoned wells cannot be
refurbished and only benefits in protecting water quality are gained when properly destroying
them.
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Table 9. Annual Project Physical Benefits

Project Name: Abandoned Well Incentive Program

Type of Benefit Claimed: Protect Groundwater Quality by Properly Destroying Abandoned Wells

Measure of Benefit Claimed (Name of Units): Number of Wells destroyed

Additional Information About this Measure:

(©) ©))
Physical Benefits

Change Resulting from
Project

Without Project With Project (b) — (c)
50 Year Project Life 0 140 140

Comments: Some abandoned wells are destroyed each year, but these are only destroyed so that a
permit for a new well can be received from the County. All recently destroyed wells are associate with a
new well. The Abandoned Well Incentive Program would promote the destruction of wells not associated
with the construction of a new well. Therefore, column (b), the number of wells destroyed without the
project, is set to zero.
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Proposal: Westside IRWM

Project: WDCWA Portion of the Sacramento River Joint Intake Project

The WDCWA Portion of the Sacramento River Joint Intake Project will provide the following
physical benefits:

Protect Fish Populations

Provide New Water Supply to Meet Existing Needs

Improve Drinking Water Quality

Improve the Quality of Treated Wastewater

Reduce Greenhouse Gasses

Increase Habitat for Giant Garter Snake

Reduce Consumer Cost Associated with High TDS and Hardness
Increase Area Groundwater Levels

These benefits are outlined and quantified in Table 9 and are more fully described below.
PROTECT FISH POPULATIONS

The project will replace one of the largest remaining unscreened intakes on the Sacramento River
north of the Sacramento / San Joaquin Delta. WDCWA is partnering with RD2035 to construct a
new joint intake to replace the one used for nearly 90 years by RD2035. The existing intake, with
a capacity of 400 cubic feet per second (cfs), has no safeguards to prevent the entrainment of
migrating fish, several species of which are listed for protection under the Endangered Species
Act. The new intake will continue to divert water at 400 cfs which has historically been the
capacity at this location. This capacity will be shared between the two agencies: RD2035 — 320
cfs and WDCWA — 80 cfs.

The new dual purpose intake structure will meet the current criteria for fish screen design as
defined by The Department of Fish and Game, National Marine Fisheries Service and the U.S.
Fish and Wildlife Service. The project is vital to improve the protection of juvenile Chinook
Salmon, Steelhead Trout and Green Sturgeon. The joint use of the facility will reduce impacts to
the riparian corridor of the Sacramento River that would otherwise occur if two intake structures
were constructed and represents historic regional cooperation and coordination between
agricultural and urban water suppliers.

PROVIDE NEW WATER SUPPLY TO MEET EXISTING NEEDS

The WDCWA Portion of the Sacramento River Joint Intake Project is a key element of the
WDCWA surface water project. The surface water project has the right to divert up to 45,000
acre-feet of water per year from the Sacramento River. A water right permit was granted in March
2011, and will be subject to conditions imposed by the state. Water diversions will be limited
during summer and other dry periods under term 91 conditions. A more senior water right for
10,000 acre feet was purchased from the Conaway Preservation Group to provide summer water

WEST YOST ASSOCIATES 1



ATTACHMENT 7
Technical Justification of Projects

supply during those periods when diversion are constrained under the WDCWA permit.
Groundwater will continue to be used by Woodland and Davis when demand for water cannot be
met with surface water supplies alone. The water treatment facility will be constructed to supply
up to 30 million gallons of water per day, with an option for future expansion. The new water
supply will improve sustainability and water supply reliability for the Cities of Woodland and
Davis.

Table 9 quantifies the average annual water supplied by the WDCWA as determined by analysis
of demands by month and year assuming the following: dry season surface water availability
under an average California term 91 condition and Bureau of Reclamation Lake Shasta normal
year declaration, a 30 mgd Regional Water Treatment Facility that will be upsized near the end of
the time frame, and the use of aquifer storage and recovery wells. The following technical studies
were used to determine the quantity of water provided by the project as shown in Table 9:

1. Projected Average DWWSP Surface Water Usage for 2016-2045, West Yost Associates,
December 6, 2012.

2. Analysis of Water Supplies for the Davis Woodland Water Supply Project, West Yost
Associates, January 10, 2012,

3. Preliminary Evaluation of Aquifer Storage Recovery for the Davis Woodland Water
Supply Project, West Yost Associates.

IMPROVE DRINKING WATER QUALITY

Water from municipal water wells in the Cities of Woodland and Davis has increasing
concentration of unhealthy chemicals — nitrates, arsenic, boron, hexavalent chromium — that are
expensive to treat and can negatively impact public health. These constituents pose long-term
threats to drinking water quality. Additionally the hardness levels and high TDS levels in the
existing groundwater sources negatively impact the taste of water and can damage household
piping and appliances.

Table 9 quantifies the levels of constituents of concern in the existing water supply and compares
them to the same constituents in the surface water that will be provided by the new intake.
Information on groundwater was obtained from the results of testing by the Cities as presented in
the following studies:

1. City of Woodland Water Focus Study, West Yost Associates, December 2012.

2. City of Davis Chemical Analyses of Davis Water, January 2013.

3. City of Davis 2010 Urban Water Management Plan Table 4-3, Brown and Caldwell, July
2011.

Levels presented in Table 9 show the range of values resulting from the testing of each of the
Cities’ several wells. Recently both Cities have had to take wells offline because they exceed
allowable levels for contaminants in drinking water. Testing results for these wells were not
included in the ranges of values shown in Table 9.

The “with project” constituent levels shown in Table 9 are for untreated surface water. Surface
water testing was done at the location of the proposed joint intake to provide the required raw
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water data necessary for obtaining a Domestic Water Supply Permit for the California
Department of Public Health and to assist in the selection of an effective treatment process train.
The first year and a half of data, August 2009 through December 2010, was analyzed and
compared with historical Sacramento River water data in a report entitled, Sacramento River
Water Quality Assessment for the Davis Woodland Water Supply Project, Trussell Technologies,
March 2011. The range of values shown in Table 9 is from an update of that study and is from
samples collected between January 2011 and November 2012. These are presented in a report
entitled, Technical Memorandum Sacramento River Water Quality Assessment Update for the
DWWSP. Additional “with project” constituent levels where taken from the City of Davis Urban
Water Management Plan and the City of Woodland Water Focus Study referenced above.

IMPROVE THE QUALITY OF TREATED WASTEWATER

Constituents in groundwater that are most likely to impact both Cities’ ability to comply with
wastewater discharge requirements are total salinity, boron and selenium. As groundwater use
increases, meeting wastewater discharge requirements will become increasingly difficult unless a
conjunctive use program that integrates higher quality surface water is implemented. Due to
hardness of the current water supply, Woodland and Davis residents use water softeners, further
increasing salinity in the wastewater. Improving the influent water quality to the wastewater
treatment plants will result in a direct benefit to the wastewater discharge and the extent of
improvement required to meet existing and anticipated waste discharge requirements. As
described above, “without project” constituent levels presented in Table 9 are from testing of
active groundwater supply wells and “with project” levels are from testing of raw surface water in
the Sacramento River and from the City of Davis Urban Water Management Plan and the City of
Woodland Water Focus Study.

REDUCE GREENHOUSE GASSES

The Cities of Woodland and Davis do not currently treat groundwater. However, in order to meet
current and anticipated water and wastewater standards, conjunctive use of surface water or
treatment of groundwater will be required in the future. As a result of this requirement, the EIR
for the project considered well head treatment as an alternative to providing surface water to the
Cities. Table 9 presents a comparison of greenhouse gasses resulting from the project and
greenhouse gasses resulting from the alternative well head treatment project.

In addition to the quantified reduction in greenhouse gasses presented in Table 9, non-quantified
reductions will occur. Increased groundwater levels in the area resulting from the decrease in
pumping by the two Cities will reduce the energy required to pump area agricultural wells and the
greenhouse gasses produced by that pumping.

INCREASE HABITAT FOR GIANT GARTER SNAKE

Construction of the project will disturb Giant Garter Snake habitat. In order to mitigate for this
disturbance the project will create habitat at a ratio of 3:1. This will result in a net increase in
habitat of 1.46 acres.

REDUCE CONSUMER COST ASSOCIATED WITH HIGH TDS AND HARDNESS
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High levels of hardness and TDS are objectionable to individual consumers. The costs associated
with high TDS include purchases of bottled water, water softening or treatment systems, and
replacements or repairs of plumbing, water heaters, or water-using appliances caused by scaling
and/or deterioration. To mitigate these problems, most consumers purchase home water softening
units and bottled water, use more cleaning agents, and replace water heaters, household plumbing,
and water-using appliances more frequently than would be necessary for lower hardness and TDS
supplies.

The City of Davis & University of California, Davis Joint Water Supply Feasibility Study, West
Yost Associates, September 2002, presented research on water quality impacts to consumers.
The study included surveys of Davis residents, surveys of West Sacramento residents who had
converted from groundwater to surface water, and information from the 1999 Salinity
Management Study by the Metropolitan Water District of Southern California and the United
States Bureau of Reclamation that correlated TDS levels and economic impacts.

Table 5-2 of the City of Davis & University of California, Davis Joint Water Supply Feasibility
Study presented the difference in consumer cost per household for water supplies with TDS levels
of 100 mg/L (with project levels) and those with TDS levels of 700 mg/L (without project levels).
Table 9 presents this difference in annual costs converted to 2012 dollars and increased to reflect
the number of households in both Davis and Woodland.

INCREASE AREA GROUNDWATER LEVELS

The effect of using surface water on groundwater levels was analyzed using a computer model of
the groundwater basin. The results of this modeling were presented in a report, Surface Water
Supply Feasibility Study Woodland California, LTD Engineering Inc., June 2004. Results of
modeling show that when compared to conditions that will occur without the project,
groundwater levels will rise due to reduced groundwater pumping by the two cities. The
modeling looked at groundwater levels in the City Center of Woodland and at a location southeast
of the City of Woodland.

Higher groundwater levels will reduce pumping cost for area agricultural groundwater users and
for other communities in the area reliant on groundwater. Improvement in groundwater levels
will also reduce subsidence. Subsidence (compaction of the groundwater reservoir) may lead to
decreased aquifer storage capacity, deterioration in the water quality of the aquifers or damage to
infrastructure. Both Woodland and Davis have experienced about three inches of subsidence
between 1999 and 2005.
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Table 9. Annual Project Physical Benefits

Project Name: WDCWA Portion of Sacramento River Joint Intake Project

Type of Benefit Claimed: Protect fish populations by screening intake. The project is vital to improve the
protection of juvenile Chinook Salmon, Steelhead Trout and Green Sturgeon.

Measure of Benefit Claimed (Name of Units): MGD (million gallons per day)

Additional Information About this Measure: The measurement is the WDCWA'’s average annual amount of
water being taken through a screened intake.

(c) (d)
Physical Benefits
Change Resulting from
Project
Without Project With Project (b) — (c)
2012 0 0 0
2013 0 0 0
2014 0 0 0
2015 0 0 0
2016 - 2035 0 25.6 25.6
2036 - 2050 0 29.6 29.6
2051 - 2066 0 34.1 34.1

Comments: Source Memorandum, Projected Average DWWSP Surface Water Usage for 2016-2045,
West Yost Associates December 6, 2012.

25.6 MGD = 28,680 Acre-Feet/year, 29.6 MGD=33,160 Acre-Feet/year, 34.1 MGD=38,200 Acre-Feet/year

Type of Benefit Claimed: Provide New Water Supply to Meet Existing Needs

Measure of Benefit Claimed (Name of Units): MGD (million gallons per day)

Additional Information About this Measure: Quantity is the average annual amount of new surface water
that will be a new source of drinking water for the Cities of Woodland and Davis base on demand analysis.

(c) (d)

Physical Benefits

Change Resulting from

Project
Without Project With Project (b) — (c)
2012 0 0 0
2013 0 0 0
2014 0 0 0
2015 0 0 0
2016 - 2035 0 25.6 25.6
2036 - 2050 0 29.6 29.6
2051 - 2066 0 34.1 34.1
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Table 9. Annual Project Physical Benefits

Comments: Source Memorandum, Projected Average DWWSP Surface Water Usage for 2016-2045,
West Yost Associates December 6, 2012.

Type of Benefit Claimed: Improve drinking water quality - Nitrate Levels in source surface water at intake
will be less than levels in existing City of Davis groundwater wells

Measure of Benefit Claimed (Name of Units): mg/L (milligrams per liter)

Additional Information About this Measure: Nitrate levels in existing groundwater wells vary from 1.1 to 42.

©) (d)
Physical Benefits
Change Resulting from

Project

Without Project With Project (b) — (c)
2012 1.1-42 1.1-42 0
2013 1.1-42 1.1-42 0
2014 1.1-42 1.1-42 0
2015 1.1-42 1.1-42 0

2016- 2066 1.1-42 0.35 0.35-41.65

Comments: Source: City of Davis Chemical Analyses of Davis Water, January 2013, City of Davis and
Technical Memorandum Sacramento River Water Quality Table 2, December 18, 2012, Trussell
Technologies, Inc. Excludes information for existing wells already offline due to high Nitrate levels.

Type of Benefit Claimed: Improve drinking water quality - Nitrate Levels in source surface water at intake
will be less than levels in existing City of Woodland groundwater wells

Measure of Benefit Claimed (Name of Units): mg/L (milligrams per liter)

Additional Information About this Measure: Nitrate levels in existing groundwater wells vary from 3 to 36.

(c) (d)
Physical Benefits
Change Resulting from

Project

Without Project With Project (b) — (c)
2012 3-36 3-36 0
2013 3-36 3-36 0
2014 3-36 3-36 0
2015 3-36 3-36 0

2016- 2066 3-36 0.35 2.65-35.65

Comments: Source: City of Woodland Water Focus Study Table 4-2, December 2012, West Yost
Associates and Technical Memorandum Sacramento River Water Quality Table 2, December 18, 2012,
Trussell Technologies, Inc. Excludes information for existing wells already offline due to high Nitrate levels.
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Table 9. Annual Project Physical Benefits

Type of Benefit Claimed: Improve drinking water quality - Selenium Levels in source surface water at
intake will be less than levels in existing City of Davis groundwater wells.

Measure of Benefit Claimed (Name of Units): ug/L (micrograms per liter)

Additional Information About this Measure: Selenium levels in existing groundwater wells vary from <2.0 to
37.

©) ©))
Physical Benefits
Change Resulting from

Project

Without Project With Project (b) — (c)
2012 <2-37 <2-37 0
2013 <2-37 <2-37 0
2014 <2-37 <2-37 0
2015 <2-37 <2-37 0

2016- 2066 <2-37 0 <2-37

Comments: Source: City of Davis Chemical Analyses of Davis Water, January 2013, City of Davis and
Technical Memorandum Sacramento River Water Quality Table 3, December 18, 2012, Trussell
Technologies, Inc.

Type of Benefit Claimed: Improve drinking water quality - Selenium Levels in source surface water at
intake will be less than levels in existing City of Woodland groundwater wells

Measure of Benefit Claimed (Name of Units): ug/L (micrograms per liter)

Additional Information About this Measure: Selenium levels in existing groundwater wells vary from 0 to
28.

(c) (d)
Physical Benefits
Change Resulting from
Project
Without Project With Project (b) — (c)
2012 0-28 0-28 0
2013 0-28 0-28 0
2014 0-28 0-28 0
2015 0-28 0-28 0
2016- 2066 0-28 0 0-28

Comments: Source: City of Woodland Water Focus Study Table 4-2, December 2012, West Yost
Associates and Technical Memorandum Sacramento River Water Quality Table 3, December 18, 2012,
Trussell Technologies, Inc.
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Table 9. Annual Project Physical Benefits

Type of Benefit Claimed: Improve drinking water quality - Hexavalent Chromium Levels in source surface
water at intake will be less than levels in existing City of Davis groundwater wells

Measure of Benefit Claimed (Name of Units): ug/L (micrograms per liter)

Additional Information About this Measure: Hexavalent Chromium levels in existing groundwater wells vary
from 0.8 to 37.7.

(c) (d)
Physical Benefits
Change Resulting from
Project
Without Project With Project (b) — (c)
2012 1-38 1-38 0
2013 1-38 1-38 0
2014 1-38 1-38 0
2015 1-38 1-38 0
2016- 2066 1-38 0.19-0.25 0.8-37.7

Comments: Source: City of Davis Chemical Analyses of Davis Water, January 2013, City of Davis and
Technical Memorandum Sacramento River Water Quality Table 5, December 18, 2012, Trussell
Technologies, Inc.

Type of Benefit Claimed: Improve drinking water quality - Hexavalent Chromium Levels in source surface
water at intake will be less than levels in existing City of Woodland groundwater wells

Measure of Benefit Claimed (Name of Units): ug/L (micrograms per liter)

Additional Information About this Measure: Hexavalent Chromium levels in existing groundwater wells
vary from 4.7 to 27 with an average level of 17.

(c) ©)
Physical Benefits
Change Resulting from

Project

Without Project With Project (b) — (c)
2012 4.7-27 4.7-27 0
2013 4.7-27 4.7-27 0
2014 4.7-27 4.7-27 0
2015 4.7-27 4.7-27 0

2016- 2066 4.7-27 0.19-0.25 4.5-26.7

Comments: Source: City of Woodland Water Focus Study Table 4-2, December 2012, West Yost
Associates and Technical Memorandum Sacramento River Water Quality Table 5, December 18, 2012,
Trussell Technologies, Inc.
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Table 9. Annual Project Physical Benefits

Type of Benefit Claimed: Improve drinking water quality - Boron Levels in source surface water at intake
will be less than levels in existing City of Davis groundwater wells

Measure of Benefit Claimed (Name of Units): ug/L (micrograms per liter)

Additional Information About this Measure: Boron levels in existing groundwater wells vary from 520 to
1200.

©) ©))
Physical Benefits
Change Resulting from
Project

Without Project With Project (b) — (c)
2012 520-1200 520-1200 0
2013 520-1200 520-1200 0
2014 520-1200 520-1200 0
2015 520-1200 520-1200 0

2016- 2066 520-1200 0-68 520-1132

Comments: Source: City of Davis Chemical Analyses of Davis Water, January 2013, City of Davis and
Technical Memorandum Sacramento River Water Quality Table 7, December 18, 2012, Trussell
Technologies, Inc.

Type of Benefit Claimed: Improve drinking water quality - Boron Levels in source surface water at intake
will be less than levels in existing City of Woodland groundwater wells

Measure of Benefit Claimed (Name of Units): ug/L (micrograms per liter)

Additional Information About this Measure: Boron levels in existing groundwater wells vary from 1,600 to
2,400.

(©) (d)
Physical Benefits
Change Resulting from

Project

Without Project With Project (b) — (c)
2012 1600-2400 1600-2400 0
2013 1600-2400 1600-2400 0
2014 1600-2400 1600-2400 0
2015 1600-2400 1600-2400 0

2016- 2066 1600-2400 0-68 1600-2300

Comments: Source: City of Woodland Water Focus Study Table 4-2, December 2012, West Yost
Associates and Technical Memorandum Sacramento River Water Quality Table 7, December 18, 2012,
Trussell Technologies, Inc.
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Table 9. Annual Project Physical Benefits

Type of Benefit Claimed: Improve drinking water quality - Decrease in Hardness Levels (CaCO3) in
source surface water at intake compared to existing intermediate groundwater wells in the City of Davis.

Measure of Benefit Claimed (Name of Units): mg/L (milligrams per liter)

Additional Information About this Measure: Measurement is difference in level between surface water at
intake (Sacramento River) compared to level in existing intermediate depth groundwater wells in the City
of Davis.

(©) ©))
Physical Benefits
Change Resulting from

Project

Without Project With Project (b) — (c)
2012 300-590 300-590 0
2013 300-590 300-590 0
2014 300-590 300-590 0
2015 300-590 300-590 0

2016- 2066 300-590 85 215-505

Comments: Deep aquifer wells are also an existing source of water for the City of Davis. Without project
levels for deep aquifer wells are 71-180 mg/L. Change resulting from project for deep aquifer wells is 0-95

mg/L.

Source: City of Davis 2010 Urban Water Management Plan Table 4-3, July 2011, Brown and Caldwell.

Type of Benefit Claimed: Improve drinking water quality - Decrease in TDS in source surface water at
intake compared to existing groundwater in the City of Woodland

Measure of Benefit Claimed (Name of Units): mg/L (milligrams per liter)

Additional Information About this Measure: Measurement is difference in anticipated level of treated
surface water and existing groundwater wells City of Woodland.

(c) (d)
Physical Benefits
Change Resulting from

Project

Without Project With Project (b) — (c)
2012 400-710 400-710 0
2013 400-710 400-710 0
2014 400-710 400-710 0
2015 400-710 400-710 0

2016- 2066 400-710 70-130 330-580

Comments: City of Woodland Water Focus Study Table 5-1, December 2012, West Yost Associates.
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Table 9. Annual Project Physical Benefits

Type of Benefit Claimed: Improved drinking water quality and quality of treated wastewater- Decrease in
TDS in source surface water at intake compared to existing groundwater in the City of Davis

Measure of Benefit Claimed (Name of Units): mg/L (milligrams per liter)

Additional Information About this Measure: Measurement is difference in level between source surface
water at intake compared to level in existing intermediate depth groundwater wells City of Davis.

©) ©)
Physical Benefits
Change Resulting from

Project

Without Project With Project (b) — (c)
2012 480-1000 480-1000 0
2013 480-1000 480-1000 0
2014 480-1000 480-1000 0
2015 480-1000 480-1000 0

2016- 2066 480-1000 100 380-900

Comments: Deep aquifer wells are also an existing source of water for the City of Davis. Without project
levels for deep aquifer wells are 270-340 mg/L. Change resulting from project for deep aquifer wells is
170-240 mg/L.

Source: City of Davis 2010 Urban Water Management Plan Table 4-3, July 2011, Brown and Caldwell.

Type of Benefit Claimed: Improve quality of treated wastewater - Decrease in TDS in wastewater in the
City of Woodland

Measure of Benefit Claimed (Name of Units): mg/L (milligrams per liter)

Additional Information About this Measure: Measurement is difference in anticipated level of treated
wastewater when drinking water source is surface water compared to when drinking water source is
existing groundwater in the City of Woodland.

©) (d)
Physical Benefits
Change Resulting from

Project

Without Project With Project (b) — (c)
2012 1,000-1,300 1,000-1,300 0
2013 1,000-1,300 1,000-1,300 0
2014 1,000-1,300 1,000-1,300 0
2015 1,000-1,300 1,000-1,300 0

2016- 2066 1,000-1,300 250-500 750-800

Comments: City of Woodland Water Focus Study Table 5-1, December 2012, West Yost Associates.
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Table 9. Annual Project Physical Benefits

Type of Benefit Claimed: Reduce Greenhouse Gasses

Measure of Benefit Claimed (Name of Units): CO2 Equivalents in metric tons/year

Additional Information About this Measure: Measurement is difference in CO2 equivalents between
treating water from the intake versus treating water from existing groundwater sources.

©) ©)
Physical Benefits
Change Resulting from

Project

Without Project With Project (b) — (c)
2012 NA NA 0
2013 NA NA 0
2014 NA NA 0
2015 NA NA 0

2016- 2066 21,275 5,835 15,440

Comments: First four years shows not applicable and no change because neither project will be
constructed.

Source: West Yost & Associates calculations on carbon footprint of Water Supply Project and carbon
footprint of Treated Groundwater Only Alternative.

Type of Benefit Claimed: Increased habitat for Giant Garter Snake

Measure of Benefit Claimed (Name of Units): Acres of habitat

Additional Information About this Measure: Existing habitat impacted by the project will be replaced at a
3:1 ratio.

(©) (d)
Physical Benefits
Change Resulting from
Project
Without Project With Project (b) — (c)
2012 0.73 0.73 0
2013 0.73 0.73 0
2014 0.73 0.73 0
2015 0.73 0.73 0
2016- 2066 0.73 2.19 1.46

Comments: Source: Paul Garcia, ESA | Water. California Department of Fish and Game Protest
Dismissal Agreement.
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Table 9. Annual Project Physical Benefits

Type of Benefit Claimed: Reduced consumer cost per year associated with high TDS including
bottled/filtered water, water softening system, water heater, faucets/plumbing, clothes washers, dish
washers.

Measure of Benefit Claimed (Name of Units): million dollars per year

Additional Information About this Measure: This information was developed for the city of Davis in 2001
cost were increased to reflect 2012 costs and increased to include the City of Woodland population.
Benefit is the difference in consumer costs with TDS levels at 100 versus the cost with TDS levels at 700.

©) C))
Physical Benefits

Change Resulting from

Project

Without Project With Project (b) — (c)
2012 0 0 0
2013 0 0 0
2014 0 0 0
2015 0 0 0
2016-2066 0 4 4

Comments: Source: Joint Water Supply Feasibility Study, Table 5-2, West Yost Associates, September
2002

Type of Benefit Claimed: Increase in Groundwater Level will reduce pumping costs at City’s wells and
regional area’s agricultural wells and limit potential land subsidence.

Measure of Benefit Claimed (Name of Units): Feet

Additional Information About this Measure: Reduced groundwater pumping by the Cities of Davis and
Woodland will cause groundwater levels to rise.

(c) ©))
Physical Benefits
Change Resulting from
Project
Without Project With Project (b) — (c)
2012 0 0 0
2013 0 0 0
2014 0 0 0
2015 0 0 0
2016 0 0 0
2017 0 12-16 12-16
2018 0 14-18 14-18
2019 0 14-18 14-18
2020 0 14-18 14-18
2021-2066 0 17-23 17-23

Comments: Source: Surface Water Supply Feasibility Study Woodland California Table 17and Appendix
H, LTD Engineering Inc., June 2004
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Technical Justification of Projects

Proposal: Westside IRWM

Project: Dixon Main Drain/V-drain Enlargement Project

The Dixon Main Drain/V-Drain Enlargement Project will provide the following physical benefits:

e Create Wetlands

e Restore Native Vegetation

e Reduce Erosion in the Channel

e Improve Water Quality

e Enhance Water Reuse Opportunities

e Help resolve existing conflicts between the City and various agricultural agencies
regarding flood control in the watershed.

e Reduce Flooding in the 10-Year Storm

e Enable Construction of Drainage Improvements in the larger Eastside Drainage
Project Watershed

These benefits are outlined and quantified in Table 7 and are more fully described below.

CREATE WETLANDS

Intensive farming and grazing in the watershed
area has resulted in a decrease of wetlands. The
current Main Drain and V-Drain channels have
approximately 13 acres of wetland. Although this
area will be disturbed during construction, new
wetlands will be created at a ratio of over 1.5:1.
The completed project will have approximately
18-19 acres of US Army Corps of Engineers
regulated wetlands. Existing and post project
wetland determination and calculations were
prepared by Monk Associates Environmental
Consultants and certified by the US Army Corps
of Engineers (Mitigation Monitoring Plan Dixon
Main Drain and V-Drain, May 27, 2009). The
enlarged channels are designed to provide
improved or superior functions and values over the existing channels. Floodplain benches and
channel side slopes will remain saturated long enough during each wet season to promote
sustainable growth of hydrophytic vegetation.

The Project will create
5 — 6 acres of wetlands.

The project includes five years of monitoring the created wetlands in order to ensure the
establishment of a self-sustaining hydrophytic plant community that includes representative
wetland taxa (i.e., wetland plant genera and species). Following the completion of the grading and
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excavation of the proposed project, an As-Built Report will be prepared and submitted to the
Corps, RWQCB and the California Department of Fish and Game. At the end of each monitoring
year (years one through five), a detailed annual monitoring report will be prepared. The
monitoring report will contain hydrology data, plant community sampling data and summaries
and photographic documentation. Photos, taken from the same location each year will allow a
visual analysis of the year to year changes that occur in the channels and the created floodplains
benches. During the monitoring efforts, plant establishment failure and/or damage to project site
features, such as erosion, will be noted and repaired. The required mitigation monitoring will
insure the certainty of the establishment of this project benefit.

RESTORE NATIVE VEGETATION

Existing upland areas at the project site are
ruderal habitat which consists of plant
species adapted to continuous disturbance . L —

-

(Holland and Keil 1995). Many of the plant
species found within the project area are
non-native species. Within the project area,
this habitat occurs along the top-of-banks of
the ditches, along the graded road to the east
of the VV-Drain, and in upland areas adjacent
to fields. The fields on the west and south
sides of the channels support vegetation
communities that are classified as agrestal
(croplands) and pastoral (grazing land)
(Holland & Keil 1995). These are highly
disturbed communities that are the result of
long-term ground manipulation and/or
cultivation. These communities are dominated by plant species well-adapted to grazing of livestock or
disturbance associated with cultivation. The main crop grown in the agricultural fields adjacent to the
project is alfalfa (Medicago sativa), thus these fields require regular ground disturbance for both
cultivation (disking activities) and harvesting practices. The remaining fields adjacent to the project
site are used for cattle grazing. The Main Drain and V-Drain channels adjacent to these fields have
cattle that have trampled channel bank and consumed vegetation.

b ¢
‘ AN "73._ and

Project will seed native grasses
in 50 acres of uplands.

The Project will seed approximately 50 acres of uplands with a variety of native perennial
grasses. The upland area includes a portion of the channel slope above the floodplain bench, the
upland edge and the piled spoils area. In areas adjacent to pasture, a cattle exclusion fence will be
installed to protect the plantings. The seeding will be monitored and maintained for two years.
Within two years, there will be at least 50% visual coverage by native grasses of the area seeded.
Upland area monitoring will include photo point establishment and photo monitoring annually to
document plant survival and growth, quarterly surveying of planted vegetation to determine
survival and semi-annual (spring and fall) surveys to determine need for weed control. The
required monitoring in addition to the construction of cattle exclusion fencing will insure this
project benefit will be established.
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REDUCE EROSION IN THE CHANNEL

The larger channel section with 4:1 slope banks and high water flood bench will decrease water
velocity from the existing condition and thus decrease in-stream erosion. Native vegetation planted on
the bench and banks above the bench will also decrease channel erosion in high flow events.

The project will construct 8,600 feet of permanent fence along the western project boundary that
will prevent livestock (cattle) from accessing the channel as is the case currently. Eliminating
livestock’s access to the water course will eliminate erosion and sedimentation caused by the
livestock trampling channel banks and in-stream areas and consuming vegetation. Approximately 24
acres of land previously accessible to grazing cattle will be protected by the exclusionary fencing.
These improvements will reduce erosion in the channel.

IMPROVE WATER QUALITY

Currently cattle grazing in adjacent fields have

free access to the project channels increasing

the fecal coliform levels in the water. Bare

stream slopes cause by trampling by cattle and

lack of vegetation on channel slopes cause

erosion and increased sediment loading in the

water. Restoring native vegetation in the

channel, decreasing water velocity in the

channel during high flow events and

excluding cattle from the channel are all

components of the project that will improve

water quality in the channels. The project will

create 13 additional acres of wetlands which

will be vegetated, approximately 50 acres of
upland areas will be planted and 24 acres of
channel area will be fenced off from cattle. These combined improvements will increase water
quality in the channel downstream in Haas Slough.

Project will protect 24 acres
with cattle exclusional fencing.

ENHANCE WATER REUSE OPPORTUNITIES

The property owner to the south of the Dixon Main Drain has rights to use agricultural runoff from
the Dixon Main Drain for irrigation. The Dixon Main Drain / V-Drain Project will construct a new
weir and pump intake in the Dixon Main Drain. These new facilities will raise the water level in the
channel during the summer months which will enable agricultural runoff to be pumped more
efficiently. The new intake includes a trash screen and permanent wet well which will improve ease
of use of the facility. These improvements will enhance the water reuse in this area.

HELP RESOLVE EXISTING CONFLICTS BETWEEN THE CITY AND VARIOUS
AGRICULTURAL AGENCIES REGARDING FLOOD CONTROL IN THE WATERSHED

Drainage in the Dixon Watershed Management Plan area which includes the Main Drain and V-
Drain project area has been fraught with conflict and court cases. Urbanized areas in the City of
Dixon drain to the flat agricultural areas to the south where drainage channels are undersized for
even agricultural use due to changing agricultural practices. Development in the urbanized area
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increased runoff and increased conflict between the City and agricultural agencies. The Dixon
Resource Conservation District, Reclamation District 2068, the Maine Prairie Water District, and
the City of Dixon came together to form the Dixon Regional Watershed Joint Powers Authority.
Their goal is to construct projects with the goal of reducing flooding by reestablishing, at a
minimum, the level of service originally constructed in the regional drainage facilities and
increasing capacities where economically feasible and mutually beneficial to the parties. The
Dixon Main Drain/V-Drain Project was cooperatively developed to meet the needs of both the
City and the different agricultural agencies. The Project is the first phase of the Eastside Drainage
Project, a project that will eventually provide an outfall for drainage from the City’s Northeast
Quadrant. The watershed management plan helps to resolve the conflict between the urban and
rural areas and between competing interests within the rural areas.

REDUCE FLOODING IN THE 10-YEAR STORM

The Project will reduce localized flooding in e
the 10-year storm. The Dixon Main Drain A il

will be enlarged to have a capacity increase *
of 375 cfs over the existing average capacity
of 240 cfs. The V-Drain will be enlarged to a
capacity of 1,518 cfs, 386 cfs above the
average existing capacity of 1,132 cfs.

During the 1997 storm which was
approximately the 10-year storm the areas of
flooding in the project area were mapped
(Dixon Watershed Management Plan August
24, 2001 West Yost Associates). This mapped :
area adjacent to the Dixon Main Drain and V- Flooding at the V-Drain and Main Drain
Drain is approximately 836 acres. The project intersection, January, 1997.

is designed to contain the 10-year storm when

the Eastside Drainage Project is constructed and this 836 acres will be removed from flooding. In
the interim condition, prior to construction of Phase Il of the Eastside Drainage Project, the Main
Drain and V-Drain will have capacity to contain localized flooding from higher recurrence
interval storms. This is because upstream conveyance facilities are undersized causing runoff to
pond upstream and not flow to the V-Drain and Main Drain. Flooding will continue during
flooding events caused by high water in the Yolo Bypass. Areas of existing flooding are shown in
Figure 7-1 and the reduced flooding benefit is analyzed in Attachment 8. Figures 7-2 through 7-5
show the water levels in the Main Drain and V-Drain with and without the project constructed.
Figures 7-2 through 7-5 are results from XP-SWMM modeling of the Dixon Watershed with and
without the Project.

ENABLE CONSTRUCTION OF DRAINAGE IMPROVEMENTS IN THE LARGER EASTSIDE
DRAINAGE PROJECT WATERSHED

The Dixon Main Drain/V-drain enlargement project provides capacity now, to reduce the frequency,
depth and duration of existing flooding for local events. It is the first phase of the Eastside Drainage
Project. The second phase is the Eastside Drain, a system of new and enlarged channels constructed
from the Northeast Quadrant of the City of Dixon to the Dixon Main Drain. The Dixon Main
Drain/V-Drain Enlargement Project (DMDVD) provides capacity in the most downstream reaches of
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the watershed. Without the construction of this downstream capacity any planned upstream
improvements would be either ineffective or increase flooding in downstream areas. Furthermore, the
Dixon Main Drain / V-Drain Enlargement Project is the most environmentally complicated and costly
component of the Eastside Drainage Project. Easements purchased with the DMDVD will allow for
possible future enlargement if further design of the Phase 2 project determines that would be
beneficial. In general, construction of the DMDVD will “uncork” the bottom of the system which will
allow the Eastside Drain improvements to be constructed.

The Eastside Drainage Project will provide flood protection to 600 acres of existing and future
urban development and reduced flooding for 11,600 acres of agricultural lands. The JPA
continues to investigate future projects that will incorporate the benefits of the Eastside Drain
Project to an additional 500 acres of existing and future urban development in the Solano County
Northeast Dixon Agricultural Supporting Limited Industrial Area and 4,800 acres of agricultural
lands. The benefit area for the Eastside Drainage Project is shown in Figure 7-6.

The Eastside Drain will be completely funded with money from the Northeast Quadrant
development through Storm Drainage Facilities Impact Fees collected by the City of Dixon.
These additional benefits may not occur if the Eastside Drain Project is never constructed,
however, the benefits in the Eastside Drain Project area will be impossible to achieve without
construction of the Dixon Main Drain / V-Drain Enlargement Project.

List of Figures:

Figure 7-1. Flooded Areas from January 1997 Storms
Figure 7-2. Stage in the Dixon Main Drain 10-year Storm
Figure 7-3. Stage in the Dixon Main Drain 100-year Storm
Figure 7-4. Stage in the V-Drain 10-year Storm

Figure 7-5. Stage in the V-Drain 100-year Storm

Figure 7-6. Benefit Map
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Table 9. Annual Project Physical Benefits

Project Name: Dixon Main Drain / V-Drain Enlargement Project

Type of Benefit Claimed: CREATE WETLANDS BY ENLARGING CHANNEL SECTION AND CREATING
FLOODPLAIN BENCH

Measure of Benefit Claimed (Name of Units): Acres

Additional Information About this Measure:

(©) @)
Physical Benefits

Change Resulting from
Project

Without Project With Project (b) — (c)
50 Year Project Life 12.95 18-19 5-6

Comments: Source: Mitigation and Monitoring Plan, Dixon Main Drain and V-Drain Enlargement Project,
Solano County, Ca prepared by Monk & Associates, May 27, 2009, page 7 (copy in Attachment 3
Appendix A)

Type of Benefit Claimed: RESTORE NATIVE VEGETATION, REDUCE EROSION AND IMPROVE
WATER QUALITY BY FENCING CHANNEL FROM LIVESTOCK

Measure of Benefit Claimed (Name of Units): Acres

Additional Information About this Measure:

©) ©)

Physical Benefits

Change Resulting from
Project

Without Project With Project (b) — (c)
50 Year Project Life 0 24.35 24.35

Comments: Source 95% Comlete: Plans for Dixon Main Drain and V-Drain Enlargement, prepared by
West Yost Associates, pages 6, 12 -17 (copy in Attachment 3 Appendix A)

Type of Benefit Claimed: RESTORE NATIVE VEGETATION, BY PLANTING UPLAND AREAS

Measure of Benefit Claimed (Name of Units): Acres

Additional Information About this Measure: Upland areas include slope above floodplain bench, upland
edge and piled spoils areas. Areas adjacent to pasture are fenced, areas not adjacent to pasture do not
require fencing. Existing upland areas are agricultural roads, disturbed ground and agricultural buffer.
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Table 9. Annual Project Physical Benefits

(c) (d)
Physical Benefits

Change Resulting from
Project

Without Project With Project (b) — (c)
50 Year Project Life 0 50 50

Comments: Source: Plans for Dixon Main Drain and V-Drain Enlargement, prepared by West Yost
Associates, pages 6 — 17 (copy in Attachment 3 Appendix A)

Type of Benefit Claimed: REDUCED LOCALIZED FLOODING IN 10-YEAR AND 100-YEAR STORM

Measure of Benefit Claimed (Name of Units): Acres

Additional Information About this Measure:
(c) (d)

Physical Benefits

Change Resulting from
Project

Without Project With Project (b) — (c)
50 Year Project Life | O 836 836

Comments: Source: Dixon Watershed Joint Powers Authority, Main Drain and V-Drain Hydraulic Study,
May 10, 2012 prepared by West Yost Associates, Figure 1 (copy in Attachment 3 Appendix A), Figures 7-1
through 7-5 in Attachment 7

Type of Benefit Claimed: ENABLE CONSTRUCTION OF EASTSIDE DRAINAGE PROJECT

Measure of Benefit Claimed (Name of Units): Acres

Additional Information About this Measure: This is the total acreage that would experience reduced
flooding once the entire Eastside Drainage Project is constructed. Construction of the Eastside Drainage
project is not possible without construction of the Main Drain / V-Drain Project

(c) (d)

Physical Benefits

Change Resulting from
Project

Without Project With Project (b) — (c)
50 Year Project Life 0 11,600 11,600

Comments: Source: Eastside Drain Project Conceptual Design Report Prepared for Dixon Water Joint
Powers Authority January 2008 by West Yost Associates (copy in Attachment 3 Appendix A) Figure 7-6
Benefit Map in Attachment 7
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Figure 7-2. Stage of Dixon Main Drain in 10-Year Storm Node DMDN20
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Figure 7-3. Stage of Dixon Main Drain in 100-Year Storm Node DMDN20
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Figure 7-4. Stage of V-Drain in 10-Year Storm Node VD017
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Figure 7-5. Stage of V-Drain in 100-Year Storm Node VD017
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