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City of Davis
- SB 610 Water Supply Assessment
Covell Village Development (Davis, CA)

The purpose of this study is to provide information regarding water supply for the
413.8 acre Covell Village Project (“the Project”) located in north-central Davis,
California. {Wat. Code, § 10910 et scq., as amended by Stats. 2001, ch. 643 (SB
610), effective January 1, 2002.) A water assessment must be prepared for any
“project” subject to the provisions of the California Environmental Quality Act,
Public Resources Code, sections 21000 et seq., that also meets the definition of

" “project” set forth in Water Code section 10912, subdivision (a). {Wat. Code,

§ 10910, subd. (a).} The City of Davis (“the City”), as the “public water system”
that will supply water to the Project, is required to prepare this water assessment.
(Wat. Code, §§ 10910, subd. (b}, 10912, subd. (c).)

In 2003, the City served a population of approximately 67,740 through nearly
16,000 water service connections in its service area. The City’s service area
includes areas within the Davis city limits, as well as the Willowbank and El
Macero areas. The City currently relies solely on local groundwater resources to
serve its customers. The City’s right to use this groundwater was established in
1917 upon incorporation as a city, based on the understanding that groundwater-
rights are an incident of land ownership that allows a Jand owner to generally
withdraw for “reasonable use.” (AWWA Manual M50; see Wat. Code, § 10910,
sabd. {d}).}

In 1992, the City began to shift its groundwatcr extraction from the intermediate
aquifer {300-600 fect below ground surface) to the deep aquifer (below 700 feet).
The City now produces about 25-30 percent of its water supply from decp wells,
with the goal of increasing reliance on'the deep aquifer to at least 60 percent of
total water production by 2010. (Appendix A: Historical water data; see also
slide, NRC Slide Presentation: 10/25/04). In furtherance of this goal, all new
wells within the City’s water service area are required to be designed and
constructed to be screened into the deep aquifer.

The City Council approved the Urban Water Management Plan (“UWMP")in
2001. The City plans to prepare and submit an update in 2003 as required by the
Urban Water Management Planning Act for agencics serving more than 3,000
customers and/or supplying more than 3,600 acre-feet of water annually. (Wat.
Code, §§ 10617, 10620 et scq.) '

The Project site was included in the City’s Gencral Plan area from 1987-2001, and
thereforc was anticipated in water planning efforts during this period. The 2601
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General Plan deleted the Project site from the City’s land-use planning area, For
this rcason, the 2001 UP'WMP did not specifically address water demands
associated with the Project. (Wat. Code, § 10910, subds. {(c)}{(1)-(4), (h).) :
Consequently, the City must include in this water assessment “a discussion with

regard to whether the public water system’s total projected water supplies :
available during normal, single dry, and multiple dry water years during a 20-year y
projection will meet the projected water demand associated with the propascd
project, in addition to the public water system’s existing and planned future uses,
incliding agricultural and manufacturing uses,” (Wat, Code, § 10910, subd. .
(c)(3).) While the City relics in part on data included in the most recent UWMP,
this water assessment necessarily mcludes additional data regarding the water
demands associated with this Project. | {See Wat. Code, § 10910, subd. (£).)

- &
Water Demand .

The Water Code requires that a water supply assessment anticipate water demand
for “the proposed project, in addition to the public water system’s existing and
planncd future uscs™ over the next 20 years. (Wat. Code, § 10910, subd. {¢)(3).}

In 2003, existing City water customers used 14,546 acre-feet per year (afy) of -
water. (Depariment of Water Resources 2003 Annual Water Report, attached in
Appendix A.) While there is no statutory definition for “planned future uses,” the
Department of Water Resources (“D'WR”) suggests that “planned future usés arc -
thosc that would be undertaken within the szme time frame as the project under
consideration.” {Department of Water Resources, Guidebook for Implementation
of Senate Bill 610 and Senate Bill 221 of 2001 (2003) p. 23 (hereafter
Guidebook).}

The City’s current General Plan projects a maximum population of 64,000 in .
2010, with a correspending water demand of 15,531 acre-fect per year (afy). (City "
of Davis, General Plan Update (2001) pp. 83, 200; see also City of Davis, Urban

Water Management Pian (2001) p. 15 (hereafter UWMP) [water usage broken

down by sector].) To date, no other proposed uses of water meeting the definition

of “project” in Water Code section 10912 ““are considered to be moving towards

construction” in the City’s service area for the purposes of inclusion in the demand _
projections. (Guidebook, supra, at p. 23.} Thus, the General Plan projected _ -
demand of 15,531 afy reflects the City’s 20- “year watecr demands for the purposcs

of thig assr:ssmcnt -

'{ In addition, thie City includes information in this water supply ussessment from the 1999 Deep Aquifer
Study, the 2002 Joint Water Supply Feasibility Study completed in coopertion with UC Dravis, and other
relevant studies and reports regarding local and regional groundwater resources. {See Appendix A) The |
City also relies on its Enowledge and expericnce in operating its groundwater systene
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As part of its General Plan process, the City has not estimated development
oceurring after 2010, For this reasen, the General Plan does not provide a basis
for projecting demand 20 years into the future, Although net based on planning
documents, there is a basis for estimating projecied demand beyond the 2010
planning horizon used in the General Plan. The City has cstimated long-range
prajected water demand hased on a 2002 Joint Water Supply Feasibility Study
prepared by the City and the University of California at Davis:
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14,935 afy 15,826 afy 16,769 afy 17,765 afy ’} 18,829 afy

These projections are based on the assumption that water demand will increase
over time, proportional to a population increasc of between 0.8 to 1.6 % each year,
The projections are not identical to, but generaily cﬂrrespﬂndent with, demand
projections in the General Plan and UWMP. 2

Annual demands during dry and multiple dry years arc expected to be the
comparable to or less than in normal years, as a reflection of voluntary
conservation efforts and, in the event of severe drought conditions, mandatory
conservation measures sct forth in the UWMP. (UWMP, supra, atpp. 11-14, 18-
19,31-39.)

The City plans to meet these anticipated 20-year water demands by completing its
pending deep replacement well capacity project and requiring new development
projects to ebtain adequate additional supply capacity from the deep aquifer {o
meet their corresponding demands. (See Project Information for Notice of EIR
Preparation: Davis Well Capacity Replacement (October 2004); City of Davis,
General Plan Update (2001) p. 204 [Policy Watcr 1.3: City policy to require
adequate water supply for all future development].}

The proposed Covell Village Project has two scenarios: the applicant’s proposed
Project with a population of 3,845 and a higher density alternative being
considered in the BIR with a population of 5,125, Within the 20-year projection
horizon, the Project will likely be at fall buildout, with estimated water demands
as follows:

21 City of Davis & UC Davis, Joint Water Feasibility Study {2002 pp. 4-1 to 4-6 and Figure 4-1; see also
WP, supra, at p. 15 (ncludes projections through 2020 breken down by use seelor); City of Davis,
General Plan Update (2001) p. 200 {2010 water demand).
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Population

Average Daily Demand
{Gallons Por Cgplta { Day}
Average D;'i"iii}r]]emand ' .
Total I)&naud ) '
(Acre Feet/ Yea) ™ 883 afy 1,177 afy
Peak Demand (Avg, Day x 3) 2.37 mgd 3.15 mgd
Fire Protection 0.36 mgd (.36 mgd
10 Percent Reserve 0.237 mgd 0,315 mgd
Total Peak Demand 2.96';" mgd or 3.825 mgd ot
During Max, Monih 2,06¢ gpm 2,656 gpm
(Peak+FiretReserve)} {gallons / niinute) (gallons / minute) .

The peak demand for the high density alternative 1s probably conservative, since
the smaller homes and lot sizes associated with that alternative would likely

generate less yard watering demand per capita, reducing demand to less than 205 -

gpcd.

Supporting data for these Project demand projections are summarized in
Department of Water Resources 1999-2003 Annual Water Report, attached in’
Appendix A. As indicated above, demand in dry years is cxpected to be
comparable to or less than in normal years. The methodology used to calculate

peak demand capacity requircments for the project is based on observed system

requirements and the 1989 Master Water Plan (Page 4-2). Peak demand
calculations are necessary to ensure that new capacity developed for the project
mects afl projected demands without impacting the existing level of service.

In summarjr, the projected water demands of existing and planned future uses in
2010, in addition to the Project at buildout, will be between 16,414 and 16,708
afy. Projecting cut to 2025 yields an estimated demand of 19,712 to 20,006 afy.
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Water Supply

The City’s existing water supply system consists of 17 intermediate depth wells, 4
deep wells, one elevated water storage tank (200,000 gallon capacity) and one
above-ground, pre-stressed concrete water storage tank (4-million gallon
capacity). Appendix A contains the 2003 Well Location Map which indicates the
layout of the City’s existing well water S}fstcm, and the Well Depth and Screening
Intervals graphic which indicates the screening intervals through which water is
extracted from each City well.

The City produced 14,546 acre-feet of groundwater to meet water needs during the
calendar year 2003. Dunng 2002, the City produced 15,110 acre-feet to meet its
entire system demands. (See Appendix A for well production data for the past
five years; Wat. Code, § 10910, subd. (f){3).) The current City water systcim can
provide water supplies for existing customers. '

The Project includes the development of enc to two additienal well(s) to mect all
of its peak demands without impacting the Clty s existing water system or level of
Sf:l'\"l[‘-ﬂ

During variable hydrologic conditions, the City’s water well system is expecied to
be reliable for meeting recent levels of demand without necessitating the need for
demand reductions. The City has reduced per capita water usc by approximately
15 percent comparing recent data to the historic average of 230 gped. (sce
Appendix A) Duning extended dry penods the City would institute further
demand reduction measures including implementation of contingency plans set
forth in the UWMP as necessary to ensure water levels do not drop below pump
set levels . (UWMP, supra, at pp. 31-39,)

The City’s plans to shift groundwater extraction from the intcrmediate to the deep
wells reduce the probability of impacts resulting from prolonged dry periods. The
reduction in the risk of adverse impacts is due 1o the fact that the deep and
intermediate aquifers are separated by a very thick clay layer that prevents
interaction between the two aquifers. {City of Davis, Deep Aquifer Study (1999)
p. 4-23}, The intermediate depth aquifer is more shallow, has faster recharge, and
reacts more immediately to changes in hydrologic conditions than the deep aquifer

(d. atp. 4-23, 5-5, et al). Thercfore diversifying reliance amongst the two

aquifers reduces the probability of impacts from prolonged dry periads that most
directly impact the shallower aquifers.
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Annual Wateér Supplics
2003 Calendar Year

Source Normal Year | Single Dry Year | Mulfiple Dry Year
Deep Wells : ‘3,636 afy 3,636 afy 3,636 afy
Intermediate Wells 10,910 afy 10,910 afy 10,910 afy
Total Production AFY | 14,546 afy 14,546 afy 14,546 afy

The City is not projecting reduced water supplies as a result of a short duration dry
period (up to four years), based on its experience from recent droughts, including
the 1986-1582 drought, and diversificaiion of supplies amongst the intermediate
and decp aquifers accomplished since the most recent dry period. (See also

UWMP, supra, at pp. 18-19.)

The City will continue to teplace older intermediate depth wells with new, better
constructed and higher guality deep wells as part of its capital improvement
program. The City is currently completing a Deep Replacement Well EIR to
allow the next 4-6 deep replacement well projects to move forward in a timely
fashion to maintain the integrity of the existing water system and improve water
quality for both drinking and wastewater discharge purposes. These deep
replacement wells will primarily be located 1n the southern and eastern portions of
the City service area, far from the Project. (Project Information for Notice of EIR
Preparation: Davis Well Capacity Replacement (October 2004) atpp. 2-3 &
Figure 3.) :

The City’s overall ability to supply water to its customers is not expected to vary
significantly as a result of well replacement projects because the purpose is to
replace lost well capacity in order to provide existing customers with a reliable
level of service. Thus, the City will meet its projected supply requirements by
developing necessary additional supply capacity from the deep aquifer. The City
plans to locate these additional deep wells primarily in the central, southern and
eastern portions of its service area where lost well ‘capacity has occurred or where
mtermediate-depth well capacity will be phased out as réplacement deep well
capacity is brought online.

The City wiif continue to obtain supply for existing and planned future uses from
existing intermediate and deep wells in amounts consistent with historical levels -
and the physical and water quality limitations of each individual well. {See _
Appendix A for historical well production data; Wat. Code § 10910, subd. {f)(4).}
As the City develops deep replacement wells as discussed above, pumping from -
those new wells will replace declining quality and capacity of existing
mtcrmediate-depth wells.

- -ﬁj T A

[,
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Additional Supply for the Project

The City’s existing and replacement well infrastruciure cannot meet the additional
water pumping demands associated with complction of the Project. Therefore, the
Project applicant will cooperate with the City to site and develop one'to two
additional deep wells to supply watet for the Project, which will be cnnnected to
the existing City infrastructure. (Wat. Code, § 10911.)

The City has installed four deep aquifer wells, and thus has experience with the
reliable yield of wells screenced in this agunifer.. Based on this expericnce, available
ovidence indicates one or twa wells will provide adequate pumping capacity to
serve the Project’s needs and that the deep aquifer will support this additional
pumping. The exact location of each well and whether one or two wells will
ultimately be necessary to serve the Project will depend on the results uf test wells
drilled as part of the well development process.

Costs and Financing

The Project applicant will be required to pay for 100 pcmcnt of the up-front costs
of developing the required water supply capacity. to meet Project demands. The
costs of developing the necessary water supply improvements will be credited
against the required water connection fees the City would normally collect for the
Projcct to finance the MPEP (Major Projects Financing Plan, established to ensure
new development pays for tequired improvements). Therefore, actual costs borne
by the Project applicant to bring nccessary watcr supply capacity online will be
credited against the water conneetion fees for the Project.

Permits and Approvals
The City’s current water suppl}r permit from thc State of Cahﬁ)mla Department of
Health Services will be amended to include the water well capacity provided for

_the Covell Village Project. The Califormia Department of Health Scrvices (DHS)
- would likely be involved in assessing the suitability of potential well locations as

well as design and construction aspects of additional well capacity to be added to
the City’s water system permit. In addition, development of the Project wells may
require-consultation with or approval from the California Department of Fish and
Game, the Regional Water Quality Control Board, and/or the Yolo-Solano Air
Quality Management Board.

Timeline for Completion '

The City and the Project apphcant will nepatiate a schedule for completing the
additional deep well capacity for the Project prior to Tentative Map approval. The
additional capacity will be brought online concurrently with Project demands, as -
development is phased. Actual timing of well completion will be tied to
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occupancy permits. Ensuring that demands of the Project are met utilizing Project
well capacity will eliminate the potential for negatively impacting the existing
watcr system level of service. The actual timeline will be dependent upon future
progress of the Project '

Groundwater Basin Description

There have been many studies conducted regarding the groundwater resources in
Yolo County. The regional groundwater basin is not adjudicated, nor is it covered.
by any groundwater management plan, (Wat. Code, §§ 10631, subd. (b)(1),
10910, subd. (f)(2).) The California Departnent of Water Resources has not

. determined that the groundwater basin in Yolo County is over-drafted. (See DWR.

Bulletin 18 for Groundwater Basin Number 5-21.67, updated 2/27/04; ‘Wat.
Code, § 10910, subd. (f)(2).) Since the construction of Indian Valley Reservoir
and conveyance of surface waters through the Cache Creck system to farmers in
Yolo County, shallow water well levels seem to have stabilized and in some cascs
recovered since those improvements have been in place, {DWR, groundwater
level data for certain Yolo County wells). '

The Davis area is part of the Sacramento Valley groundwater basin. There are no
extensive barriers to north-south groundwater flow from the Montezuma Hills to -
Stony Creek on the west side of the Sacramento Valley. The Plainfield Ridge, an .
extension of the Dunnigan Hills anticling, creates a minor restriction to east-west
groundwater flow just west of the City, but there are no other major restrictions to
hotizontal groundwater flow in the area. (DWR, 1978; sce also, DWR Bullctin
118, 2004.}

The productive aquifers in the Davis arca of Yolo County occur in the Plio-
Pleistocene and younger deposits discussed above. In some arcas of Yeolo County,
the very productive sands and gravels of the Tehama Formation are wide in extent,
but in most areas they are thin, discontinuous layers belween silt and clay deposits.
The aquifers below 200 feet tend to be confined, having little short-term
interaction with the shallow water table. In much of the eastern portion of the .
county, productive aquifers arc found up to 700 fect below ground surface. Few
productive aquifers are found in the 700 to 1,000 foot depth range. In the arca
around Davis (especially to the wost), good quality water is also found in the

Tehama Formation at depths of approximately 1,200 to 1,500 fect. The base fresh

water is between 2,600 and 2,700 feet below surface, near the contact between the
Tehama Formation and the underlying Miocene marine sediments according fo

natural gas well logs from the arca and DWR. (City of Davis Deep Aquifer Study).

Recharge to the aquifers in the Davis area comes from a number of sources. Deep

percolation of irrigation water and rainfall are major components of groundwater
recharge. Other significant sources include infiltration in streambeds, channels,
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and the Yolo Bypass. Relatively coarse-grained deposits line both Pufah Creek
and Cache Creeks, allowing substantial infiltration. For example, Criss and
Davisson (1995) found that watcr from Putah Creek has infiltrated the,

‘intermediatc aquifer at a horizontal rate of 60 meters per year since Monticello

Dam was built in 1957. The dam is located upstrcam and to the west of the study
arez (City of Davis Dcep Aquifer Study). :

Vertical interaction between aquifers at different depths takes place gradually. In

- the intermediate zone {200-700 below surface), vertical continuity has been

increased by the substantial numbers of wells that have been screened at all
productive zones. This causes the well columns to act as open pipes to equalize
the water pressure of aquifers at different depths (City of Davis Deep Aquifer
Study). '

Pumﬁing from confined intermediate depth aquifers in Yolo Couﬁt}r has caused

-approximately two feet of subsidence in the area between the cities of Davis and

Woodland, 8 miles to the north of the study area. Four feet of subsidence has

occurred near Zamora, 16 miles north of the study area. This subsidence is duc to
a lowering of water pressures in the aquifers below their historical minimums, and
the subsequent one-time extraction of water from the fine-grained inter-layers as -
they are compressed by differential pressure {City of Davis Deep Aquifer Study).

The deep aquifer has the characteristics of 2 confined aguifer system based on
observed calculated storage coefficient valucs from the City of Davis Deep
Aquifer Study (March, 1999). Tn the same study, the deep aquifers were found to
be very confined and rceeive little downward vertical leakage. This means that the
vertical recharge area for the deep aquifer zone extends well beyond the
boundaries of the City and UC Davis arca even for moderate amounts of pumping.
While no horizontal sources of recharge or constant head boundaries for the deep
aquifer zone were identified it is ascertained that some horizontal recharge may
come from the areas where the Tehama formation surfaces such as at the
Plainficld Ridge and near the foot of the Coast Range (City of Davis Deep
Aquifer Study). '

The study also recommended future exploration in the deep aquifer should
concentrate on the center of the City and areas to the north where the Project is -
located (City of Davis Deep Aquifer Study). High water quality is expected from
the deep aguifer zone in those portions of the City.

In summary, the deep aquifer has the following characteristics:
1, It appears to exist throughout the study area, but may be less predominant
toward the east;
2. It conducts water moderately well in the horizontal dlr{:cnon
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3. It is highly confined, meaning that futlure deep wells in the study arca could
interfere with each other and draw recharge water from a wide area,

4. Has chemical and isotopic water quality charactenstics which are distinet

from the intcrmediate aquifer zone;

Has overall better water quality than intermediate depth wells;

Has higher arsenic, manganese and temperature than mtermediate depth

wells, especially in the eastern portion of the study area;

7. The City’s west area deep wells and UC Davis deep wells appear to be
tapping similar deep aquifer zones. However the geologic connectivity
scems to fade going east from the western area of the City based on the
2004 pump test data; and

8. There appears to be annual recharge of the deep aquifer, although at a
slower rate than for intermedtate depth zones.

& A

Studies have indicated that water from the deep aquifer is generally of higher
quality than water from the intermediate aquifer. (UWMP (2001}, pp. 7-9; Deep
Aquifer Study (1999), p.1-3.) This information indicates that water from the deep
aquifer is a suitable water supply. This may be dug, in part, to the thick clay layer
that separates the deep aquifcr from shallower aquifers, which impedes the
percolation of trace constituents from the fatermediate aquifer to the deep aquifer.
Also, the intermediate aquifer is far more susceptible to the mnfluences of surface
contamination sources. The City will continue fo monitor groundwater quality in
both aquifers, to ensure that the City provides its customers with quality drinking
water that meets or cxceeds all federal and state standards.

Assessment of Project Impacts

Assessing possible impacts of the development of one to two additional wells in
on the City’s groundwater supply will inctude consideration of the following:

1. Impact to existing City owned and operated wells;

2. Impact on planned deep replacement wells; and

3. Regional impacts

Proximity fo existing City owned and operated wells

The 2003 Well Location Map in Appendix A indicates that the City has no
cxisting deep wells in the vicinity of the Covell Village property where new deep
wells would be constructed to meet Project demands. The exhibit indicates, by a
cirele around each well, the spherc of influcnce of each existing well. The red
eircles are around existing City deep wells (#30, #31 and #29) and blue circles
around existing intermediate depth wells. Since the Project is required to develop
deep wells, only the impact on deep wells is assessed for the purposes of this
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analysis. > The City is currently considering a plan to develop 4 to 6 deep
replacement wells, all of which are planned to be located in the central, south and
eastern areas of the existing water systemn far from the Project. One well could be
located near the Project should the other nine sites not prove to be feasible
locations. (Project Information for Notice of EIR Preparation; Davis Well
Capacity Replacement (October 2004) at pp. 2-3 & Figure 3.)

Impact on planned deep replacement wells

The City is currently preparing a Well Replacement Capacity Project EIR {o
enable new deep wells to be installed in place of old intermediate depth wells that
have already been taken out of service or will be upon development of
replacement capacity, (Ibid.) The EIR proposes that replacement wells would be
primarily located in the eastern and southern areas of the City water service area,
although one or more of the replacement wells may be located near the deep wells
proposed for the Project should the other locations prove to be mfeasible well
sites. {fbid.} Nonetheless, it would appear that the resultant deep well network,
taking into account the City’s existing and planned decp wells and Project wells,
will result in a widely dispersed deep well network located throughout the service
area, Further study will be necessary to conclude whether this would cnable all
deep wells to operate without causing excessive impacts from well interference. 4

Based on current information, it would appear that if there are impacts from the
resultant deep well network, impacts would be minimal and not result in depleting
the decp aquifer or cause negative intetference or drawdown impacts. This
conclusion is validated by the long-term drawdown modeling completed in the
1999 Deep Aquifer Study, which assumed a City deep well pumping capacity of
21,000 afy over the next several decades in the analysis along with deep wells in
the UC Davis service area. The study concluded that significant drawdown could
oceur at this rate of deep aquifer extraction. By contrast, current demand
projections including full buildout of the Project would result in pumping a
maximum of approximately 14,000 afy from a combination of deep and
intermediate wells, 1/3 less than the amount the study assumed would be pumped
every year from the deep aquifer alone. This suggests a much lower and more
acceptable impact level than the 1999 study predicted.

? { Water curtently being used on the Broject site is being drawn from the intermediate aquifer. Completion
of this Progect and its accompanying deep wells, then, will have a positive impact on the intermediate
aquifer by reducing demand of this property on the intermediate aquifer.

* j The City 15 currently in the process of conducting a duep aquifer study to be conmpleted in late 2004 or
¢arly 2005, The results of this study will enhance the Cily’s understanding of the deep aquifer. In addition,
the City azd UC Davis aze yointly pursuing the possibility of obtaining surface water supply to supplement
groundwater extraction in the future, should such measures become necessary 1o maintain water quality
levels in the system. {(See City of Davis & UC Davis, Joint Water Feaubility Study (2002).)
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Regional impacts

The new deep weil(s) for the Project would tap the deep aquifer at depths greater
than 700 feet below ground surface. Based on existing pump test data from decp
aqurfer studies to date, it would appear that there would be minimal impacts, if
any, on neighboring City deep wells or on existing intermediate wells scrving
agricultural necds to the north. Also the Project wells would not cause any
significant direct or indirect impacts on deep wells at UC Davis because of the
distance between the Project wells and UC Davis deep wells.

Historically most of the groundwater pumping has been by agricultural users from
the shallow and intermediate depth aquifers. There is more surface water use than
groundwater use by farmers in Yolo County except during dry years when surface
water is curtailed and groundwater increases. Urban groundwater use has been
increasing for many decades. The reliance on the deep aguifers by urban users is a
growing trend due to its higher quality. It would appear that if the agricultural
water use were equivalent to 3.0 affacrefyear by the farmer of the Projcct land,
existing groundwater demand would be 1,241 afy, which is more than the 883-
1,177 afy projected for the base density and higher density alternatives for the
propased Project. This underscores the observation that typically when converting
land from agricultural to urban water use, the resultant urban water use is equal to
or lgss than the agricultural use, In addition, the completion of Project wells will
result in shifting water use from the intermediate to the deep aquifer, resuliing in a
beneficial reduction in reliance on the intermediate aquifer.

Conclusion

The resultant well network from cxisting, planned and new development needs
will be widely dispersed throughout the service area including the Project
property, and will spread the City’s water supply reliance over both the deep and
intermediate aquifers. Thus, it would appear that no significant impacts would
result on deep aquifer users if the Project 1s approved and necessary deep well

_ capacity is developed for the purposes discussed above. This means that
developing a system-wide well capacity of 16,708 afy by 2025, which includes the
Project deep well capacity and other intermediate and deep wells in the City
system, will not result in any significant impacts or existing or new City water
customers,

Sufficiency
Based on available information, the Davis area aquifer system has sufficient

source capacity to supply water to cxisting City customers, new customers
anticipated by planned future uses as defined above, and now customers resulting
from completion of the Project. {Wat. Code, § 10910, subd. (£){(5).} With regard
to pumping capacity, however, the existing infrasttucture 1s inadequate, and
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Project demands will be served out of additional capacity added by deep wells
developed by the Project applicant in cooperation with the City.

APPENDIX A

City of Davis Well Location Map
City of Davis Depth and Screen Interval Figure
Historical and Projected Annual Water Demands (WS Feasibility Study, 2002)
Last Five Years of Production/Demand Data (D'WR Reports}
Graph of Recent Intermediate/Deep Aquifer Production (NRC, 10/25/04)
Deep Aquifer Study {Executive Study)
DWR Bulletin 118 (excerpt for Yolo County Basin}
City of Davis Well Capacity Replacement Project Infermation
Deep Well [mpact Map
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1. EXECUTIVE SUMMARY

The City of Davis (City) currently obtains all its water from groundwater wells, most of them
less than 700 feet deep. University of California, Davis (UCD) currently obtains al] its domestic
water supplies from groundwater wells deeper than 700 feet. UCD obtains water for cooling
towers, landscape irmigation, and other utility uses from wells less than 700 feef deep.

Reginning with the City”s Water Master Plan in 1989, several studies have recommended that the
Cily use deep wells or treated surface water to supply all its future needs because of water quality
problems with intermediate depth wells. The recently completed Draft YCD Water Management
Pian contained the rccommendation that UCD seek to secure a high quality surface water source
to supply new water demands and reduce the unse of groundwatcr. Relevant water resource
studies for the City and UCD are listed in Table 1-1.

Table 1-1, Water Resourve S5tadies for the City and UCD

Daie Report Author j
March 1989 City of Davis Water System Management Plan | Brown and Caldwell
March 1920 Supplemental Surface Water Supply Borealli & Associates
Development Program
May 1992 Yolo-Solano Supplemental Water Supplies: Borcalh & Asgsociates
Reconnassance Level Inveshigation
May 1992 Draft, Yolo County Water Plan Update The Water Task Force of

! Yolo Couniy
; February 1994 | SWP Conjunctive Use — Eastern Yolo County | California Department of

Water Resources
March 1996 City of Davis, Fulure Water Supply Study, Montgomery Watson/
Phase 2 West Yost & Associates
Qctober 1997 | Draft, UCD Water Management Plan UC Davis Water '

Management Task Force

This hydmogeologic fivestipation was performed as a follow-up to the City of Davis Future
Water Supply Study (1996} to obtain more information about the capacity, water qualily, and
reliability of the deep {greaier than 700 ft) groundwater aquifer zone in the vicimty of Davis and
DCD. The study area and existing wells are shown in Figure 1-1,

The major questions to be answered by this study included:

» What are the potential impacts of supplying most or all of the City’s and UCD’s
demestic water needs with water from decp welis?

March 24, 1595 1-1 Docp Aguifer Study
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« Should the surface water rights applicatioﬁ submitted by the Yole County Flood
Control and Water Conservation District (District) on behalf of the District, Davis,
Woodland, and UCD continue to be pursued?

The information needed to answer the abave questions was developed through:

1. A review of previous reporis and data on hydrogmlué;y for the study area

2. An evaluation of existing and m:w;_ water guality data from intermediate (200 to
700 feet deep) and deep (greater than 700 fect deep) wells

Tests to evaluate how water levels in the deep aquifer responded to pumping

4, A review of longer term pumping versus water level data for UCD deep wells

HYDROGEOLOGY

The generalized geologic cross section for the Sacramento Valley is shown in Figure 1-2, The
deep wells in the Davis arca are comipleted into the Tehama Formation, which contains
sediments denived from the Coast Range. '

Figure 1-2, Sacramenio Valley Geologic Cross Sectinn

Coast Range . Sierra Nevada
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\\\n\&m \l\\\\\x\\x\\\m\\\\&\\\\\\\\ S rocke il — 3000 B
West Shellow marine depas:ﬂ: East |—4npn =
I I
0 Wiles 12 24 E10) 45

Bource! Colifornia Department of Watcr Resources, [P78
i

The Davis area is part of the Sacramento Valley groundwater basin. The Plainficld Ridge creates
a minor restriction to east-west groundwater flow just west of the City, but there are no other
major restrictions to horizontal groundwater flow in the area [Callforma Depariment of Water
Resources, 1978).

The productive aquifers in the Davis area of Yolo County occur in Tehama and younger
formations. In most areas of Yolo County, the sands and gravels of the Tehamna Formation are
thin, discontinuous layers between silt and clay deposits. In much of the castern portion of the
county, productive aquifers.are found up to 700 feet below ground surface with few productive
aquifers in the 700-foot to 1,000-foot depth range. In the study area (especially to the west), good
quality watcr is alse found in the Tehama Formation at depths of approximately 1,200 feet to
1,500 feet. Detailed geologic cross-sections are shown in Sectmn 3 of this report.

March 24, 1999 1-2 ' Deep Aquifer Study
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Agquifers in the Davis are recharged by a number of sources. Deep percolation of irrigation water
and rainfall are major components of groundwater recharge. Other significant sowrces include
infiltration in streambeds, channels, and the Yolo Bypass. Relatively coarse-grained deposits line
hoth Putsh and Cache Creeks, allowing substantial infiltration.

Water moves very slowly between aquifers at different depths. In some placcs, water moves
between aguifers through wells which have been screened at a number of different depths. This
canses the well columns. lo act a3 open pipes fo equalize the water pressure of aquifers at
diﬂer&nt depths. '

Pumping from intermediate depth aquifers in Yolo Counfy has caused about two feet of
subsidence in the area between the cities of Davis and Woodland. Possible subsidence damage
has alse been observed in some of the City’s infermediate depth wells. This subsidence is due to' -
a lowering of water pressures in the aquifers below their historical minimums, and the
subsequent onc-time extraction of water from the fine-grained interlayers as they are compressed
. by differential pressure.

GROUNDWATER PUMPING

Currently the City draws nearly all its water supply from ils 20 iniermediate depth wells and one
deep well (CDW-28). A second deep well (CDW-29) has recently been completed. Water
demand for the City is projected to be 15,500 acre-fect per year by the year 2010 and
21,000 acre-feet peor year by the year 2035.

UUCD currentiy draws all its domestic water from the deep aquifer zone. The domestic water use
by the University was 2,400 acre-feet in 1993, The domestic water use is projected to increase to
. 2,780 acre-feet per year by the year 2005, If UICD does pot obtain surface water or water ffom
other sources, the deep aguifer zone may also be used to sepply other UCD water needs in future
YCars.

Hunt-Wesson {Hunts} has a deep well and two intermediate depth wells for its water supply
needs, Hunts may add a second deep well in the future, The nse of water from the deep aqguifer
zone in year 2035 by the City, UCD and Hunts could be over seven times as great as af present.

GROUNDWATER QUALITY

Groundwaler quality was evalnated for two purposes. The first purpose was o see if there werc
distinguishing water quality related characteristics between the intermediate and decp aquifer
zones. The second purpose was to evaluate the suitability of water from the deep aquifer zone for
present and future needs bascd on water quality considerations.

Chemical Constituents

Chemical wafer quality parameters between the intermediate and desp aguifer zones are
compared in Table 1-2.

March 24, 1999 | 1-4 Deep Aquifer Study
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Table 1-2. Comparison of Deep and In.ta_rniediate Aquifer Water Quality

- Deep Aquifer, Intermediate Waler Quuality Problems at
Parameter Avg® Aquifer, Avg 5 Limit High Levels
Boron, pg/L 780 1080 — Hurts Sensitive Plants
Nitrate, mg/L 14 17.9 - 45 Bload Oxygen Capacity
‘Selenium, pg/L 0.8 9.6 50 (drinking) | Chronic Toxicity
5 (wastewater)® | Waterfowl Health
Electrical Conductivity, 544 066 900 Taste
pmhosfom ' '
Hardness, mi/L 106 353 — Scale, Deposits
TDS, mg/L 37 577 500 | Taste
Arsenic, pg/l 4.4 0.9 50 Cancer Risk
Manganese, yg/L 16 8.2 50 Black Sediment, Stains
Tron, ug/l. 40 &1 300 Eed Sediment, Siains,
Taste
pH 8.0 7.9 6.5-8.5 Taste, Scalc J

(]

(]

Individual wells may have much higher levels of some chemical constituents than the averages shown.
®  Thiz includes data from all of the DWR, City, and UCD wells used in this study

©  Arsenie limits may be lowered to 5 pg/L

Wastewater discharge lmit

As can be seen in Table 1-2, the average chemical water quality js much better in the decp
aquifer than the intermediate aquifer, with the exception of arsenic and manganese. Intermediate
depth City wells CDW-16, CDW-10, CDW-17 have all been abandoned because of water quakity
related problems. Other intermediate depth City wells are used sparingly because of high

selenium levels.

Higher levels of arsenic and manganese occur in samples taken from wells and deep strata in test
holes in the eastern portion of the study area relative to the northen and western portions. More
data is necded from the eastern portion of the study area to sec how widespread tlus trend is,

Isotopic Characteristics and Age

Concentrations of stable isotopes of oxygen and hydrogen for water from intermediate and deep
wells were evaluated to see if there was a distinction based on depth. Water from the deep wells
was found to have lower concentrations of oxygen-18 than watcr from intermediate wells, which
tndicates that the water in the desp aquifer percolaied into the ground during a cooler, wetter

climate period.

Carbon-14 dating was also perfermed on samples from intermediate and deep wells. Water from
the deep wells was found fo be 8,000 to 17,000 years old, versus water from intermediate wells
which ts a few hundred to a few thousand years old. Carbon-14 ages versus depth are shown in

Tigure 1-3.
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Figure 1-3. Carbor-14 Age Versus Depth

4}
* Averaga valua ke Indheddual well or
Indlwvidual sirata in test hole
200 T
’CUW-W- I'CD"I'J-ZE
N A
UL * COw-21
408 T + CDW-10
* SOz
a0 T
Lomaq * 007
a2
EE‘L 00 T )
! + COW-29
* Hunts
1200 T ‘CDW-‘?.E
*
*+ LOW-E
UDwW-4 - bR
LD o HDW-E
e T
1600 T
1860 + t T T
[} 20090 400 BIHIR |oan 100¢0D 12000 14100 15000 18000

M g, years b

Potential for Water Quality Deterioration with Timc

The intcrmediate aguifer has become substantially contammated with nifrate in a peried of iess
than 75 years, The deep aquifer zone 13 separated from the infermediate zonie by substantial clay
layers, but some of the UCD deep wells now produce water with small amounts of nitrate. It will
probably be at least many decades before deep wells become contaminated with 'substantial
amounts of undesirable constituents from the intermediate aquifer zone, but increased pumping
from deep wells will aceclerate the process.

PUMPING TESTS

Three pumping tests were performed duning the 1997 UCD Christmas break. In each of these
tests, one well was pumped and the water levels in other wells were monitored for changes.
Water levels in the pumping wells were also momtored before, during, and after pumping.

The dates of the pumping tests, welis pumped, and wells tnonitored are shown in Table 1-3.
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Tabh: 1-3. Decp Well Pumping Tests Performed during Christmas Break

Test | Dates Well Pumped

Pwping Weli®

Flow, ppm®

Intermediate
Wells Monitored

Deep Wells
Monitored

i 12/15/97 - 12/20/97

UD -3

360

UUW-3

UDW-2,
UDW-4,
UDW-5,
UDW-6,
UDW-7,
CDW-28,
CDW-29,
Hunts

2L 12722097 - 12427/97

CDW - 28

980

CDW-25

UDW-2,
UDW-3,
UDW-4,
UDW-5,
UDW-g,
UDW-7,
Hunts,
CDW-29

3 12/30/97 - 1/04/98

CDW -29

1,850

CDW-15,
CDW-22,
CDW-25,

UDW-2,
UDW-3,
UDW-3,
UDW-4,
Hunts,
CDW-28

e —f=

@ UDW and UUW are UCD domestic and utility wells, respectively, CDW is a City well.
®  onm is gallons per minule.

An example of the data obtained from the pumping tests is shown in Figure 1-4.
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Figure 1-4. Fumping Test 1 Mﬂ.nituring at UDW-4

{(UDW-3 Pumping}
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Data from the pumping tests were used to derive physical characterishies of the deep aquifer zone
in the study area by fitling the water level drawdown or recovery to characteristic curves. A
sample of the curve fitting process is shown in Figure !-5. This process is described in more
detail in Section 5 and Appendix B-2.

A summary of average pomping test results is shovim in Table 1-4. Transmissivity indicates how
well the aguifer conducts water to the well. The values for transmissivity shown in' Table 1-4
would be considered moderate, and are significantly lower than what has typically been
calculated for the intermediate aquifer zone.

Leakage Faclor indicates how tightly confined and separated the aquifer is from shallower
aquifers. High Leakage Factors such as thosc shown in Table 1-4 mean that there is litile leakage
down mto the pumped aquifer from above. Water removed from the deep aquifer zene by
pumping therefore must be replaced by horizonlal and vertical leakage over a wide atea. This
conclusion was reinforced by the fact that pumping by the deeper wells had no observable effect
on water levels in nearby intermediate depth wells.

The physical charactenstics derived from the pumping tests can be used in groundwater models
to predict drawdowns under different pumping secnarjos.
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Figure 1-5. Exampl.e of Curve Fitting of Hantush for UDW-5 in TPumping Tesi 1

Hantush
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Table 1-4. Summary of Average Pumping Tast Results

Area Transmissivity, sq. ft. per day Leakage Factor, ft.- ‘"~. o

UCD 3,900 20,000 to 50,000+ .| -

Cily Well CDW-28 (norihwest) 3,600 50,000+

City Well CDW-22 (east) 4,500 50,000+ ;

Note: Transmissivities for the intermediate aqu'er zone are typically 4,000 to 10,000 sq. ﬁ: pEr
day. i

LONG-TERM DRAWDOWN EFTFECTS

ey i
aw

Water level decrcase versus 2-month pumping was cvaluated for the UCD wells for 15‘§
through 1997. The best correlation was obtained for average water level decrease in all th" m:ﬂ
area UCD deep wells (UDW-2 through UDW-6A) versus total pumping for the core arr:a fi}{}ﬂ
wells. The ratio obtained was 1,880 gallons per day (gpd) per foot of water level decredtd for a
estimated no-puroping water level of 30 feet below ground surface. If total pumping in the qu
core area deep wells were doubled to meet future needs, the static water levels (1[1 w‘allsF nbt
pumping at a given mstnnt} could drop fo more than 150 f{:ct below ground surface. The potentt ;
futurc scven fold increase in fotal pumping from deep wells by the City, OCD, and Hunts w-:ﬂlld
drop water levels even more. i
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CONCLUSIONS AND RECOMMENDATIONS
The deep aguifer zone has the followmg physical characteristics:

v It appears to exist throughout the study area, but may be less predomipant toward the
north

s It conducts waler moderately well in the horizontal direction

» It is highly confined, meamng that future deep wells m the study area will interfere
with each other and draw recharpe watcr from a wide arca;

If the results of the pumping tesis are applied to projected Year 2035 water demands, the total lift
for deep wells in the central area of the City could be in excess of 400 feet versus the 100- to
125-foot typical lift for existing intermediate depth wells. This could cause pumping encrgy costs
to more than double. Future City deep wells could seriously impact existing UCD decp wells.
Increased drawdown in the deep aguifer zone could also induce ground surface subsidence as
decp clay layers become compressed.

The deep aguifer zone has:

s chemical and isotopic water quality characteristics which are distinct from the
intermediate aquifer zone

= moderately good water quality in terms of aesthetics, taste, selenium, and pitrate

» moderately elevated levels of arseue, mangancse and temperature, especially in the
eastern portion of the study area,

Therefore, winle water from the deep agmifer wonld generally be higher in quality than water
from existing mtermediate wells, there would sbill be some short- and long-term water quality
153UCS.

Additional water quality, subsidence, and general aquifer physical data should be gathered for the
deep aquifer zone in the eastern portion of the study area. This additiomal data should be
combined with the data from this report so that a regiomal groundwater data set can be
maintained.

The answers to the two questions ftus study was designed to address are as follows:

1. What are the potential impacts of supplying most or all of the City’s and UCD’s
domestic water needs with waler frorh deep wells?

Answer:  As demands could increase pumping to seven times the current pumping
rate, some attendant concerns over subsidence and water guality will arise.
Consequently, the deep aquifar zone may nof provide an adequate degree
of long-term reliability for the total domestic water needs of the City and
UCT:. The City and UCD wall likely have to agree a regional gronndwater
management plan.

March 24, 1999 i-10 Deep Aquifer Study
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2.

Should the surface water rights application submifted by the Yolo County Flood
Control and Water Conservation District {District} on behalf of the District, Davis,
Woodland, and UCD continue to be pursued?

Answer: It is likely that the City and UCD will ultimately need an additional water
supply. Because of the water gualify issues associated with use of the
intermediate aquifer, surface water will probably be needed to provide a
portion of future supply in combination with the deep aquifer, The surface
water rights application and associated issues should continue fo be
pursued fo provide at Jeast a supplemental water supply for the City and
UCDh.

March 24, 1999 I-11 Deep Aquifer Study
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Sagamenta Fiver Hdrelogic Regran
Sagrarmensa Valey Growmdwalor Basn

Sacramento Valley Groundwater Basin

Yolo Subbasin

+  Groundwater Basin Mumber §-21 &7
+  Counby Yaoko, Solang
+  Suwrface Area 256,000 acros {400 square miles}

Boundaries & Hydcology

The Yola Subbasin, Tocabed 10 Ihe ot Rern porbign of the Saaamenta Yalley
Basin prumanly within Yolo Coanty, (LS touwnded on the east by the
Sacramenls Raver, an the wesl by Lhe Coast Range, on the norh by Sache
Creek, and on tho sauth by Putsh Creefe The basin 15 roughly Brsecled by an
antichinal sbructure, but alherwiss 1s gently Saping Irom west to east with
elevahans ranging from approsmately 400 feel at the base af e Coast

Range (o the wasl to neacly sea lowe] o the eastern areas  Magor cabies withm
the subbagn indude Daws, Wast Sacramenta, Winlers, and vWwoodkand

Premptation averdges approxamately 25 Lo 24 inches per yEar in e wesarn
pertion ol the subbasn, and appraxmately 18 o 20 inches ger year i ha
eastern partion of the subbasin

Hydrogeologic lnfarmation
Warer Boaring Formaiions

The primary waler bearing formalions comprizng the Yolo sabbasi are
secdimenkary conlincatal deposits of Late Terlary (Phocene) to Cualernary
{Holooene} age  Fresh water-bearing unis indude younger afluviem, older
alluvium, and the Tekama Formation [(Hmslead, 1961 ard DWH, 1978}

Tie comidative thickness of thess umits  mnges from 3 Pew hundned Feat near
the Coast Range on dhe west to nearly 5000 fest near e castern margin of
the basin  Saling water-beanng scdimentany uaits underlie the Tehama
formation and are ganerally conmd ered Whe boondary of fresh water
(Berkstrasser, 1973)

Yaunger allaviumincludes fleod ba 1 deposits and Recend stream
channel deposits  Flood basm dopos its accur along the eastern margin
of e subbasm mthe Yda Fload Basi o They consist pnmenly of milts
and clays, butaleaq the easlem merg in of the subbasin oy be lacally
inlerhedded with streamchannet da posils af the Sacramrenta River
Thickness of the umit ranges framd fo 150 feet The fload basin
deposits have 1ow permeatility and generally yeld bow quanbities of
water ta wells The qualiy of growend water produced fromthe Basin
deposits 15 often poor

Fecent sream channel deposils conss tof wecansohidaled (L fine- ta
medium-grames sxnd, grawel aod occsionally cobtdes deposited 1o angd
adjacent Lo acive steeams i U subb asn They ocour alony the Sacraments
River, Cache Creek, and Fulah Creek. Thickness of the younger alluvegm
ranges from {4 to 150 feet

Lasd upidaie 2o
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Sacrament River Hydrologie Regquan Calirnis Groledwater
Sacramenta Yalley Groamdwaler ELagia Buliztn &

The younger 3luvium vanes fram moderate ly fo ughly permeatde, bot often
lies above the salurated zane Where saturated, the younger #lluaum pelds
significanl guanbibes of waler fo wetls

. .

Otder alluviem cissts of Ipose to moderalaly compacted gIE, ity day,
sand, and gravel deposited i allowal fans doring tha Pliooens and
Pleislocene Thickness of the ua L ranges from 50 to0 130 feel, about one-
quarter of whech 15 coarse sand and gravel Permeatidiby of the ofder
alluvaum rsfughly variable  WWells pe netraling sand and gravel lenses of the
unil produee between 300 and W0 gpm Adpacend ta the Sacamentn Riwver,
wells completed o zacestral Sacramento Raver siream chaneel depomts yeld
up lo 4100 gpat Wells compleled s the  Niner-gramed portioas of the older
alluyium produce between 50 and 150 gpm

s

i)

Aas 0

e

The Tehama Formaton 15 the tuck et waler-beanng untt undesying the
Yola subbasin, ranging n thicknass from 1500 1o 2500 Feet, Surfacs
expasures of the Tehama Formatumare limited mainly 4o tha Goast Range
feothetls alony the wastem margin of th e basin, aswell asin the Plainfeld
Ridge The Tehama conssts of modera tely com pacted 5111, day, and sity
fuse sand endosing lenses of sandand  gravel, il and gravel, and cemenled
conglomerate Permeability of the Te hama Formalion 15 vanahle, but
generally |gss than the younger units Beczuse of 115 relatwely greater
thickness, however, wells compbeted w th umit can weld up 1o severa] ! ]
thowsand gaklons per mioule : ]
H

ki sl

Underfying tha Tehama Frraation ar ¢ brackish to salwe waler-beanng
sadimentary unis, induding the some what brackish sadimentary recks of £
el camic onigin {Plrodent to Chigocene?) wdeelain by marne sedementany .
rethks {Ofigocone? bo Faleotene) winch are tymeally of tow permeatility ard
contann connate water fOImstead, 19617 The upper contacd of these units
ganerally canades with U freshisaline waler boundary  The cxitact 5 r
found near the Coast Rangs at depths a4 shallow asa few huedred feet  WNear
the eadlern margin of the basin it reaches depths of nesrly 3000 fee!

Subsurface Flow Conirals -
The geclegie simclure of the groundwaber subbcasi 15 deminaled by an i
anticingl ndge onented narthwest Lo southeast, which is expressed at the i
surface as tha Dunnigan Hills and Plamfield Fadge  The antidinal structuce
impedes subsurfaca Flow from west to east. Subsurface groundwater sotilow
somelmes oooors from e Velo aibb asn ints the Solann subbagn ta the :
south  Subsurfacs mutflow and 0 flow may alsd ocour beneath the ;
Sacraments Rever 1o the east with the Sauth and Morth Amenczn aubbaans
Subsrlace groundweater 1nflow may oocur Frem the weat out of e Capay
Walley Basin

Groondwater Level Trends

Groundwater |evels are impacted by pe ricds of drought doe o Increased
groundwater pumping and less surf2oe water recharge {e g 1 the lalz 1070's
and early 1990° s}, but recever quicily in " wel” years  Long term lrends do
not medicate amy sugmficant decling in water kevels, with the exception of
localized pumping depressions in the wanily of the Dawns, Woadland and
DunniganfZamars #reas  Past studres (S eolt, 1975) hawe concleded that the

Lasl ipdate 202704



Saoament Tyver Hydeotonic Ragion
Sacraneoiy Valley Groundwaler Bamn

Yoo subbasn 15 siyect by qwerdraft, however the completien of Indian
Walley Reservoir in 1975 prowided sigmifi eant redief i the form of addilional
avaable surface water (Y CFCWCD, 2000)

Groundwater Slomge

Blany studies have been conducted Lo delerming the groundwaler Sorage
within paeis or 31l of Yolo County  Seversl af these sfudtes refer 1o
caloudzbions completed by Soolt and  Scalmanim in ther 1975 rapert,

Invesligaligns of Groundwater Resources, Yole Gounty  Groondwater
storags capacity Tor the entire county for groundwater agufer depths

behwvesn 20 and 420 feel was calculaled as 14,038,000 acre-feat based on
sublatals from s separate siedy aveas  Speaific yelds were calculaled,
tased oa well log infarmatesn, for thr ee separale deplh interval s within six
shudhy aneas, and ranged from & 5% 108 7%

Groundw ater §lorage Capacity. From ke Scotl and 8 calmani
calcutations 11 cam be raughly estimated that the Yolo Subbasin, (defined in
(s rapart a5 4 porloon of the county) has a tokal orage capaaly of
6,455,940 acre-feat for depths be baeen 20 and 420 feet (s2e below)

Table: Storage capacity was calculatsd based on Scott
(1375} as follows!

Esimalcd %

Croundwalor Caloulated Gross Estnukd Starage
Basn (Seal, ’E:;is] Stprage Capaaby f.ﬁg wain Capactywdn
1505] [Scolt, 1575} A Yoo Subibasn
Cache Crpek 45 B0 1670100 20% 335670
U par Cacha. 70,300 217,700 1 2017 700D
FeAah
Plaenficld B EOO 40,803 1T 240,800
Redgn
Lo Ciackn- AT 300 2 BTE 200 93% 27233 0855
FPulah
onl=a L3I0 2,709 30 L+ 7 Lil
Yo Bypass 125,104 TN 23% 1,128 765
Todats 44T 000 14038000 6400,940

"Regrezents tra porion of cach Grooidwalr B jas defined by Soolt, 1975) thal 15 corkuncd
ot th Wln Subbusan {25 dofinod by e DV 1) Porcoranes were sonolod By OWR st

Groundwater in Storage  Groundwater storage between the depths of 20
10 470 feet 1n 1974 for all of Ydlo County was cateulated 0 b 13,208 A0
acre-feet {Soott, 1975} Baszd on the Seott report, groundwater storage
welthui the Yola Subbazn for 1974 15 estimaled al 6,074, 220 acre-feet {see
below)
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Bacraments Rwver Hydeodogic Region
Gacramenio VYalley Grosndwalar Basn

Table: 1974 groundwater storage caloulations based on
Scott (1975);

Groundwater Amn 1974 Catorld ?;"ﬂﬁ:? Estimded 1974
Basn {Scob, fazes) Siomgo (Smil, Voo Sorgawn lhen
1475} 1975) b’ Volp Subbamn’
Cadewo Creek 45800 1,528, 7K 20 305,740
Upper £ache- T30 1.5 000 100%: 1.5721,000
Putah

FPlawficid 8800 189,404 100 18540
Ridge

Lewsee Cche- 97300 ZBFT400 95% 2543530
Fulah

Colus 5700 2430704 (% a

Yolo Hypass 129,100 4 458,200 5T 1114550
Tabak 447 000 13208400 6a74220

'RepresEns e porbon of ineh Groondwaber Basin {25 definod by Soetr, 14975) hat |9 contaned
wathurt B YeAn Subinoein (a5 dofinnd by the DWW R} Parseniages wers esbaohcd e DWR smf

Graundwater Budget (Type C)

Currenliy no groundwater bdget has been  caloulated for the Yalg Subbasin
{eae commenls below)

Groundwater Qualkity

Groundwater found wathin the subbazn 13 charactern zed as 3 sotium
magnesium, calcum magnesium, o magneswm brgarbonate lypa The
quality 15 engadered gand for both agnicuferal and mumicapal uses, even
thaugh 1115 hard o very hard cverall {generally over 1230 mgA CaCd 3}
Selenmm and boron are Found m tigher  Gmenntraltons locatly {Evengon,
1985} Total dissolved sodids rangs from a of 167 ppm to 1300 pp. and
average 574 ppe, based on Trile 22 data ehtaned (rom public sspply witer
well samples (DHS, 2000},

Localizad impairments mefude elevated conceatrations of baron (as Righ as 2
to 4 ppm} in groundweater atong Cache  Creekand i the Gache Creek Setthing
Basin area, moreasad levels of salenwm presend in the groundwater supplics
For the Cily of Diavis, and lecahized areas of ftrabe conjamination
{YCFCWCD 1992) (Evensan, 1955)

Water Quality in P ublic Supply Wells

Consltuent Group | Humber of Huribere oof wisls wih a
wels aampled T concermralion above apMoL
rarganics — Prirmary &1 3
Raduagical 53 1]
Miratas B7 1
Pesades 59
YOS and SYOLs L |
[N AN = SOy 61 1
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Sacramanka Rrveer Hydralog:: Region Catfgrma's Groundwater
Saamenld Yalley Groundsaler Baun Bullein 118

! & desonphcn of Bach mermber Indke  conshheent geaups and 2 generalized
1 distuzsaon of B relevance oMhess groups aceincudisd in CARma's Groundwalzr
; — Buliecn 118 by CAWR(2000)
| 2 R presents dighncd numberafwels  sempbed as requined under D13 Title 32
Eﬂ:-gramfrum 1824 through 20K
. Each well regorzd vath 3 conceniabon above an k- wa sconfimed willh 3
"t sroond dobeebon above an MCL Thismform  abonss ingaded ag an ndicator ol tha
bpesof attnapes holfause contiminate nina geen ba=n H mepdesonts fu wler
quality atthe sampla locatan B dons mat Indscal Sws water quakty delnered o the
pansummer Bare detmtad dnnkoeg wakes quality inrrabon can be obkaned Eam the
local wester puneyor and its annwal Coasumer Conbdencs Report

Weil Characteristics
el yields (gakimm)
Runuapalimgaten Fange 150~4000+ Avarage 1500
\ {e=hnEke)
Todal deplhs (6}
Dgrmesic Fange 44 - 600 Average 230
, [msdnyie)
: Wymmpatimaaton Range 50 - 1500 Avergge 400
: [a=bmatn)
' TBased on DWR data
Actve Monitoring Pata
Agemcy Parameter Humbor of wells
Imeasmemerd frequency
LR Groundwater 10 sermi-annuakly
Lavals 4 manthly
| YOFCAEWCD &2 semi-annually
L T enanthty
Sacramento County 1 semi-annually
LIS 12 sem-armuakly
Tty
ons Water Qualty 133 aanunlly
AR Grownd Subsadense § conbnuously

Basin Managament

Greand=anler managemant RO 108 adopied ARZO30 e 285
RO+ 2035 adophed ABZ0I0 plan /35
R} 2665 adopted ABSO3G plan 187
i elo County Flood Control and Waks
! Conseovaben Tiznd are drafing plan butnol
rursuant o AEBI0ID
RO 900, CityalWes  S530ameniy s nat
drafitg AB3Q30 plan

NalEr BgANCES

Pulph: Yalg County Flacd Conteol and Waler
Canganaton Dveind
Cuby efWoadland, City of T s, Sriyol Wesl
Sactarreao

Privela el 108, 0003025, 2068

Last gxdate 22704
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Sacramenig Favar Hydoalogic Reguon Cabigrong's Geoundwater
Sagaments Valley Geaundwatr fnan Bullain 118
Comments:

Although groundwater budge s have been previowsly calcutated {or areas
ouertying the 'Yala Subtasn, no groundwater budget has been calculated lor
Ive Yoo Subbasn as defined by this reporl

Reforences Ched 4-

Boktrea, CF 4 Bepof Fresth Grord- W — Aporoamalely 3000 mecrombes— o
tha Sacramonto Valkey and Sacroner 3 SanJoagen Delb, Caifoma S Gl sl
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1. GENERAL INFORMATION

PROJECT TITLE City of Davis Well Capacity Replacement
LEAD AGENCY City of Davis

Public Works Department

1717 Fifth Street

Davis, CA 95016

(530) 757-5686
Contact: Mr. Jacques DeBra

PROJECT LOCATION

The City of Davis is located north of the Sacramento-San Jeaquin Delta in Yolo County, in the
Central Vallc}r of Norfhem Califormia, as shown on Figure }. Primary access to the Davis arca i3
gained from Interstate Highway 80, The City of Davis is located 13 miles west of the state capitol,
Sacramento, and 56 miles northeast of San Francisco. The Davis ¢ity limits encompass
approximately nine square miles as shown on Figure 2. Figure 3 shows the Caity’s existing wells,
priority potential new well locations, and backup potential well locations.

PROJECT SIFONSOR.  City of Davis, Public Works Department

GENERAL PLAN DESIGNATION
Varies, sce project description.

FONING
Vanes, see project description.

CEQA REQUIREMENT :

This project is subject to the requirements of the California Environmental Quality Act {CEQA).
The lcad agency is the City of Davis. The purpose of (tus Project Information for Notice of EIR
Preparation is to supplement the Notice of Preparation {NDP) and provide a basis to better foeus the
Environmental Impact Report (BIR).

This Project Information for Notice of EIR Preparation is intended to satisfy the requirements of
the Califomnia Environmental Quality Act, CEQA, (Public Resources Code, Div 13, Scc 210600~
21177), the State CEQA, Guidelines (California Code of Regulations, Title 14, Sec 15000-
15387), and the City of Davis CEQA implemenfing procedures. CEQA encourages lead agencies
and applicants 1o modify their projects to avoid significant adverse impacts {for example, CEQA
Seetion 20180{c)(2) and Statec CEQA Gnidelines Section 15070(b)(2) and discussion).

Section 15060 of the State CEQA Guidelines requires 2 preliminary review of projects in order
to determine:

(1) whether an activity is subject to CEQA;

(2) if an EIR will be clearly required for a project;

{3} to skip the need for an Initial Study; and

{4} to focus the EIR on the sigmficant cifects of a project,

04-2562-02102 1 T WINZLERSELLY
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PERMITS AND APPROYALS REQUIRED

IL

California Depariment of Fish and Game—May require consulfation to assurce
appropriate mitigation during implementation ir: the event potential special-status species
are identified.

Regional Water Quality Contrel Board (Region 5, Central Yalley}—Well start-up
purged water (approximately 5,000 gallons) will be discharged partially to the City’s
sanifary sewer, and the remainder (if any) to the storm-drain system, If development or
pump test waters are to be discharged to any surface waters, a National Pollntion
Discharge Elirnination System (NPDES) permit may be necessary. _

California Departiment of Health Services, Office of Drinking Water (ODW)—An
amendment to the City of Davis' Operating Permit will be requured from the ODW, along
with completion of ihe Source Water Assessment Program (SWAP) conducted for each new
well.

City of Davis—Well Permut, Building Permit, and Design Review

Yolo-Solano Air Quality Management District—Requires a permit(s) for emergency
generators, 1f proposed.

PROJECT DESCRIPTION

OBJECTIVE
The overall objective of this project is to previde a reliable source of lngh-quality potable water

to the City of Davis that meets all regulatory requircments and results in the lowest overall cost
to the consumer. Specific project objectives are to:

Replace approximately 6,770 gallons per minute (gpm) groundwater capacily lost since
1987.

Construct the replacement wells into the deep aquifer to obtain better waler quality, and
to distance the intuke of water from potential shallower contamination

Mccet current and anticipated primary and secondary drinking water standards established
by the Environmental Protection Agency (EPA) and the Caltfornia Department of Health
Services (DHS).

Improve aesthetic water quality and reduce consumer-related cosis.

Lower the level of constituents of concem in wastewater sapplied to the City's Water
Pollutton Contrel Plant (WPCF) to minimize potential for violating current or anticipated

. National Pollutant Discharge Elirnination System (NPDES) permit requirements.

PROJECT SUMMARY

The City seeks to construct well and pumping facitities to obtain approximately 9,250 gpmn
groundwater supply (from the deep aquifer) to replace lost groundwater capacity from wells
removed from scrvice since 1987. Approximately 4 to 6 wells and a storage tank and pump
station arc required to obtain the necessary capacity to meet current needs. The number depends
on sitc-speeific hydrogeologic conditions, hydraulic analysis and geographic locatiof of the
specific replacement wells.

04-2562-02102 2 T WINZLERSIRELLY
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The City bas identified cight potential well sitcs as the highest priority locations to mvestigate

for installation of replacement wells. The currently proposed drilling locations to be investigated
for their viability as well sites are:

* A parcel located at 3608 Chiles Road at the south end of the Dave Pelz Bicycle
Overcrossing

s Anarea at Sandy Motley Park located a1 1903 Moore Boulevard in North Davig

« A parcel located on the northeastern quadrant of the Mace Buulﬂvardeighway 80
interchange adjacent te the Park ‘N Ride lot

»  Within the corumunity garden arca at 1819 Fifth Street, east of the City Pul:-llc Works
Corporation Yard

s A pareel Incated at 5448 Cowell Boulevard in a greenbelf on extreme eastem edge of the
City

» At the El Macero Golf Course, south of the corporation yard at approximately 1050 Mace
Boulevard

» The extreme castern end of the Cowell Rescarch Park parcel located at 2626 Cowell
Boulevard

¢ The Community Park at 14035 F Street (on the southern edge)

Additionally, two back-up locations have been identified and are outlined below:

* An open-space arca located adjacent to 42343 Almond Lane
« At the southwest corner of Shde Hill Park at 1414 Tulip Lane

At cach stte, a test well will be drilled to determine the potential water-bearing characteristics of
the production well. If favorable hydrogeologic conditions are found, a production weil wiil be
deslled at the site {or the test hole reused) and pumping facilities installed

In addilion to those listed above, the City has 1dentified a number of other potential well sites. It
18 possible that other sites may be 1dentified and investigated in the near future after completion
of the EIR, as it is in fhe best interest of the City to pursue alternate sites if necessary to install
the required well replacement capacity. The EIR will address impacts and suggest mitigation
measures for aliemative well sites not yet identificd but part of this well-capacity replacement
project,

Capacity obtaincd from these wells will offset well capacity removed from service since 1987,
and, in additien, other wells expected to be removed from the distribution system. This weil
capacity replacement will help maintain an adequate water supply to meet current peak demands
in the water system, and is not intended for demands that may be cavsed by future growth of the
Cit). Any new growth approved by the City will be required to develop new supplies to meet the
projected growth. The City is cumrently studying alternatives for providing supplemental water
supply to meet future water needs, including the pursuit of a treated surface water supply from
the Sacramento River, which is not part of this project. This supplemental supply will fulfill
future buildout water demands in accordance with the Davis General Plan.

The project also includes construction of a 4 million gallon prestressed concrete water storage
tank, hooster pump station, and ermergency generator in East Diavis at the site adjacent to the
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Park ‘N Ride Lot on Mace Boulevard notth of Highway 80. Water will be supplicd to the storage
tank from the distribulion system doring off-peak water demand periods or by a newly
cansinicted deep water supply well. Water stered in the tank will be pumped info the distribution
system {0 help meel peak demands, maintain adequate fire reserve capacity, and in emergencies,
such as a power cutage. The planned operation of the East Davis storage and pumping facilities
is identical to the cumrent operation of the West Area Tank facilitics in West Davis, west of
Highway 113 near Sutter-Davis Hospital.

BACKGROUND

Water Supply

The City of Davis relies solely on groundwater to meet 100 percent of its potable water demand
in the scrvice arca. Water is pumped primarily from the intermediate depth aquifer (to a depth of
approximately 300 - 600 feet below ground surface [bgs]}. The four most recently installed wells
pump water from the deep aquifer (deeper than 700 feet bgs).

Water from the intermediate depth aquifer is generaily very bard (high calcium and magncsium
levels) and hugh in total dissclved solids. Nitrate levels are close (o the drinking water limit in
scme wells, and required the abandenment of Well No. 16 and No. 18. Boron levels are high
enough to adversely affect sensitive plants, but not high enough to adversely affect human
heaith. Arsenic levels are relatively low and hexavalent chrormum levels are High in ntost wells,
and both may exceed fulure dooking water limits. Seleninm concentrations are below dnnking
water limits (50 parts per billion [ppb]), but high enough to cxceed discharge linits at (he City's
wastewater ireatment plant (5 ppb)

Waler from the deep aquifer has moderate levels of hardness and total disselved solids.

Available information indicates that while boron lovels arc high in the deep aqguifer hexavalent
chromium, selemum, and nitrates are not problematic constituents. Arsenic levels do not exceed
current donking water limuts, but may exceed possible future limits for this constiluent. The deep
aquifer yone appears to exist thronghout most of the Davis arca. However, it may be less
predormnant toward the east.

Watcr levels in the intermediate depih aquifer vary with hydrogeologic conditions and arc
impacted by drought conditions, However, the aqguifer has historically fully recovered following
drought periods with some minor subsidence. Availability of water from the intermediate depth
aquifer is not a concern at the present level of withdrawal. However, the intctmediate depth
aquifer is rehied on by agricultural uses and is susceptible to land subsidence. Recent studies of
long-term quality and yield of the deep aquifer suggest that the reliability of the aquifer could be
at risk of overpumping if both the City of Davis and UC Davis rely on it as their only water
supply source. However, data {o suppert this conclusion has not been available.
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Existing Well Facilities

The City of Davis draws water from 22 wells located (hroughout the city. All but five wells
{including LIiC well) tap into the intermediate depth aquifer. The water does not pass through a
central treatment or distnibution facility, but rather is filtered naturally by the sand and gravel in
the aguifers. The only treatment administered is the addition of chlorine {(sodium hypochlerite) at
all wells for disinfection. Pumping rates from each well vary with the seasonal groundwater
levels and the distribution system hydraulic conditions. Pertinent data on the active wells is
shown in Table 1. '

In fall 2004, the City entered into agreement with Lewis Investing Corporation (LIC) to usc the
existing deep well on the former Hunt-Wesson cannery site to supplement the City’s water
supply until such time that the City water system has sufficient supply to meet its short-term
peak demands. The City performed an inspection of the well casing and rebuilt the pump prior to
puiting the well in service. Additionat rehabilitation or maintenance of the well casing was not
performed due to previous rehabilitation work in the upper portion of the casing. The well
currently produccs approximately 550 gpm. The well 1s intended for limited usage only, not
long-term, and is near the end of its useful hfe.

The active wells range in age from new to over 50 years old. Since 1987, the City has removed
six intermediate depth wells from service due to age, poor water quality, production, and/or
operations and maintenance problems. A summary of the wells removed from service since 1987
is provided in Table 2.

Table 2: Wells Removed From Service Since 1987

Well No. Average Capacity Year Rcmn?Ed Reason for Removal
_(gpm) IFrom Service )

EM-Vista 800 (estimated} 1988 Poor water quality, sand
10 875 1988 Poor water quality
17 1100 1524 Poor water quality
i6 1045 1998 Poor water quality (NO3)
13 1460 2001 Poor water quality {Se)
18 Fad 2002 Poor water quality (NO3)

NOy =Nibaics

Se = Sclemmum

The total average well capacity for the six wells removed from service since 1938 is
approximately 6,050 gpm.

All of the active wells are available to supply water to the system. However, Well No. 14,
powered by an internal combustion engine, Is primarily available for usage in an emergency such
as the loss of electrical power. As discussed below, two wells are not available to meet peak
demands.

Since 1988, the City has constructed six wells {0 replace the wells removed from service and to
mect additional water demands that have occurred in the City. A summary of the wells
consiructed since 1988 is provided in Table 3.

04-2562-02102 6 &y WOIZLERGSUKELLY
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Well No. 31 cannot be used to meet peak demands since it is located in the immediate vicinity of
several other deep wells because the booster pump station and the distribution system cannot
handle such a large flow rate in the area. Well No. 29 has been unreliable as the City continues to
determine the cause of water quality problems at the well. Thercfore, the tatal peak capacity
provided by wells constructed since 1988, not including Well Nos, 29 and 31, is approximately
3,650 gpm.

Table 3;: Wells Constructed Since 1987

Well Average Year Comments !
No. | Capacity (spm} { Construcéed
27 1,105 1989
EM-3 1,198 1991°
28 792 1991
29 1,378 1907 Water quality problems, woll not fully fonctional. Cuty
cuwrrently investipatimp feasibility of rehatulitating well
30 2,556 2002 '
31 TUnknown 2004 Full capacity not available during peak demand penods
due to proximity Lo other wells 30 west Diavis,

At the present lime, Well No 12 and Well EM-2 are likely candidates to be taken out of service
due to their age and other problems associated with, their continued use. The seal for Well No. 12
was extended several years ago in an attempt to reduce the nitrate levels that have been steadily
increasing for years. Smce the seal extension was consiructed, the well has pumped significantly
more sand, which resulted in lowering the pumping rale from approximately 1,660 gpm to 800
gpm to minimize pumping of sand. The nitrate level bas not decreased and the chromium level

has 1ncreased, although probably net rclated specifically to the scal work. The well is 43 years
old.

Well No. EM-2 is 35 years old and localed on a simall lot in a residential neighborhood. The
water hardness 1s over 600 ppm and the specific conductance is over 1400 pmhos/cm, which are
not desirable levels for drinking water or WPCP discharpe standards.

Well No. 7, at over 52 years old, is the oldest active well in the system. The well does not
currently exhibit the same kinds of water quality problems as Well Mo. 12 and Well No. EM-2,
yet it has been rehahilitated in recent years and its remaining useful life is questionable. Well No.
7 has lasted much longer than most of the wells removed from service, and it is only a matter of
time before increased water quality and physical problems become apparent at the site, causing
the well to be taken ouf of service.

Existing Distribution System

The hydranlic grade line in the system is primarily determined by the water level in the 200,000
gallon elevated storage tank at Eighth Street. The water level typically varies between 95 and
115 feet below ground surface (bgs), maintaining system pressures between 40 and 50 pounds
per square inch (psi) under most demand conditions. All of the facilitics are monifored by a
Supervisory Control and Data Acquisition (SCAIDA) system, which tarns wells and booster
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pump facilities on and off based on the water level in the elevated storage tank or pressure af
selected locations in the distribution system.

In 2002, ihe City constructed the West Area Water Storage Tank and booster pump station,
located along Fohn Jones Road in west Davis. The tank stores water for delivery by the booster
pwmps to meet system demands. The booster pump station acts essentially similar to the wells, as
the timing and number of pumps operated are also governed by the water level in the elevated
tank as well as the water level in the ground-level tank. Also, the tank is operated routinely to
provide adeguate “turnover” of the water.

Current Well Production

A summary of the annnal well production for the wells from 1999 through 2003 is shown in
Table 4 (following page). The total well production in 2003 was approximately 4,740 million
gallons {averaging approximately 13.0 million gallons per day [mgd]). Maximum well
production occurs during the hot summer months when irrigation demands are the greatest.

Minimum well production oceurs dunng the wet winter months when irrigation demands are
drastically reduced.

Required Replacement Well Capacity o the Near Foture

Determinalion of required replacement well capacity must take into account the well capacity
taken out of service since 1987, cach well capacity constructed sinee 1987, and the increase in
water demands from 1987 to 2003. A summary of the required well capacity is provided in
Table 5.

Table 5: Summary Calculation of Well Capacity Required

Well Capacity Removed From Service Simce 1987 (-} 6,650 gpm

Well Capacity To Bc Removed From Service in Next Two Years () 3,200 gpm

Total Well Capacity Lost Since 1987 | {-) 9,250 gpm

Additional Well Capacity Constructed Since 1987 {+) 5,650 gpm

Total Well Capacity Deficit Since 1987 | {-) 3,600 gpm

Peak Demand Increase Due to New Demand Since 1987 {-) 5,670 gpm

Total Peaking Capacity Required | (-) 5,270 gpm

Booster Pump Station Firm Capacity (+) 2,500 gpm
REPLACEMENT WELL CAPACITY PROPOSED IN EIR | () 6,770 ppm |

Since 1987, the City has removed approximately 6,050 gpm capacity from the dismbution
system as deseribed herein, In addition, approximately 3,200 gpin capacity from Well Nos. 12,
EM-2, and 7 is expected to be removed from service, for an overall total of 9,250 gpm capacity
removed from service since 1987. During that same time penod, six wells have been constructed.
Recognizing that Well No. 31 cannot provide peaking capacity in conjunction with other wells in
its vicinity due 1o distribution system hydraulic constraints, and that Well No. 29 capacity cannot
be relied upon unti! final determmations are made regarding rehabilitation alternatives, the
additional capacity constructed into the system since 1987 is approximately 5,650 gpm. This
restlis in a deficit of approximately 3,60¢ gpm.
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Since 1987, averape water demands have increased by approximately 1,890 gpm due to new
developments within the service area consistent with the City’s Gemeral Flan, The resulting peak
pumping capacity requirced for this new demand is approximately 5,670 gpm (utilizing a 3.0 peaking
multiplier of average day demand per City standards). Assuming that the new wells constructed
since 1987 (5,650 gpm peak capacity} essentially have provided the peak démand for the demand
growth since that time, the water system has a deficit of appruxm:atcly S,270 gpm to meet peak
demands. :

It is proposed that approximately 9,270 gpm peaking replacement capacity (peak hour demand) be
constructed as soon ag possible fo replace wells taken cut of service and lest eapacity since 1987,
This replacement capacity can be a combination of new wells and the booster pump station
constructed in cast Davis {2,500 gpm of firm peak capacity that ean offset well capacity).
Depending on the actual yield from the judividual wells, approximately 6,770 gpin capacity may be
obtained from replacement wells, with the remaining 2,500 gpm capacity provided by the booster
purp station and water storage tank. At an average well capacity of appmmmatel}r 1,200 to 1,300
gpm, the required capacity can be provided by 4 fo 6 wells.

Water Quality (oals

The City mamtors water quality fo meet all federal, state and local water quality requirements
and closely menttors water produced by the wells. The latest water quality data is contained in
the 2003 Annwal Water Quality Report, published by the City of Davis.

The City strives to provide the best water qualiiy possible o its customers. Recent studies have
indicated that better water quality cxists in the deep aquifer, In addition, the City is evaiuating
the feasibility of obtaining a surface water supply to angment its reliance on groundwater supply.
Regardless of the actual source, the City continues to seek better water quality for its customers,
to improve the overall system reliabilily, and improve discharge quality to the wastewater
systorm.

One of the main benefits of constructing wells into the deep aquifer is to obtain water with
higher overall quality compared to lower quality water within the intermediate depth aquifer.
Water from the deep aquifer is much lower in bardness, seleniwm, total salinity, and nitrates.
Lowering these parameters would be very favorable for negotiating NPDES permit discharpe
requitements. Over half of Davis homes and businesses arc using water softeners, resulting in
significant salt loading into the sewer system. A water source with low hardness would negate
the nced for softeners (that are expensive to the consumer) and improve the reclamation
possibilities for wetlands and agricultural irigation purposes. Hard water also damages customer
appliances and {ixtures, shortening their useful life and increasing water-related expenses for
ratepayers, In addition, hard water reduces the life of the City’s water system, including meters,
valves, and hydrants. Lowering selenium levels would enable the city to negotiate for greatly
reduced NPDES permit monitoring requirements for wildlife protection that are in eftect because
of the higher selenium levels generated from the intermediate depth wells.

Based on previous studies, it appears that the concentrations of some objectionable trace
consfituents in the deep aquifer are likely to be higher for wells in the far castern portion of the
service area. Parameters of greatest concern in the deep aquifer are arsenic, mangarese and
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temperature. Manganese levels in some deep strata exceed secondary drinking water standards
designed to prevent nuisance manganese deposit conditions. Arsenic levels are within current
drinking water standards, but could be problematic if the limit is substantially reduced as may be
promulgated by the EPA and the State of California. Wellhead treatment could be installed to
rerove arsenic and manganese or adjust the temperature at the wellhead, However, wellhead
treatment is very expensive and would add capital and operating costs to the well, Wellhead .
treatment removing hardness and caleinr concentrates would be most expensive and would pose
a brine discharge disposal challenge.

Table 6 comparcs recent water quality data for the intermediate aquifer and the deep aquifer, It.
appears that better water quality is available in the deep aquifer.

Table 6: Comparison of Water Quality in Aquifers

Imtermediate Deep
Aquifer Aquifer
. Maximum
Parameter Max. Aveg, Max. Avg, Contaminant
Level
Boron (ng/L) 1,500 200 1,200 020 INone
Selenjum (ug/L} 67 12 30 4 50
Total Chromium (pg/L) 50 22 14 <10 Cal 50
Arsenic {(pg/L) 6.4 3.0 12.0 5.6 50
Nitrate {mg/l) 45 19.8 12.0 2.9 45
Manganese (ugfl) 67 15 81 42 30
Irom (ugfL) 260 <1010 480 120 300
Electrical Conductivity (pg/L) 1,900 1,053 930 577 900 to 1,60
Total Dissolved Solids (mg/L) 1,300 633 370 376 500 1 1,000
Hardness {mg/L) . 620 465 410 125 150 to 300
pH 8.1 7.9 24 8.2 6.5 to B.5

WNole Wastewater seleninm himt < 5 ppb {ug /L)

WATER WELL CONSTRUCTION

Typical Well Installation

The active water wells fhroughout the City range in age from newly constructed to over 30 years
old, and vary widely in their physical characteristics, construction methods and operation.
However, in recent years the City has atternpted Lo standardize its well design criteria to provide
for a more uniform system. The proposed well construction by the City will generally adhere to
the current design practices as described below.

The water well consists of a steel casing (generally 16 to 18 inches in diameter) surronnded by a
filter pack in the annular space between the inside edge of the bore hole and the casing. The
lower portions of the casing are screened to allow proundwater to flow into the casing. At the top
of the well, there is a concrete sanitary seal to prevent contamination of the well from shaliow
aquifer water. Etther a submersible motor, placed inside the casing approximately 300 feet deep,
or a vertical turbine pump, with parop bowls located approximately 300 feet deep and connected
to the motor by a shaft, is used to pump the water from the well, If needed, a suction pipe is
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attached to the lowest pump bowl to obtain water from decper in the casing. The water is
pumped through the casing in the well and into the distribution system.

Electrical motors power the pumps with electricity supplied by the motor conirol center located
in an enclosure on the well site. Disinfection facilities to treat the water before entering the
distribution system are instalicd. The well and pumping facilities are preferably constructed
outdoors. If necessary to mitigate noise, safety, or aesthetic concerns, the facilities will be
enclosed in a building,

Wel Construction Procedures

Test hole investigation and municipal well development is essentially composed of three phases:

1) Phase 1 — Dl Test Hole;
2) Phase 2 ~ Dyill Production Well; and
3} Phase 3 — Constract Site Tnprovements.

The propesed project would undergo development through these threc discrete phases, as
described in Table 7.

Table 7: Typical Muanicipal Water Well Components

Phase Component Purpose/Task
1 Sitc Access Site access improvements arc installed including dolhing pad
Drrilting A 2,000-foot deep test hole is dnlled and a resistivity meter 12 used to measure

ihe diflerence in potenbials at vanous strata levels The doller's log and cutting
samples reflect the geolopy Measured potennals Som electranic lags arg
compared to collected peologic mformation to detettune the presence of possible
water beanng [eaturcsfaguifers

Water Sampling, Water samples are eollected from suspected water bearitg zones and analyzed for
Inorgants constiuents and overall guality,

2 Diilhng A 2B-inch dameter hole ts drilled to the depth imdicated by the data gathered
during the test hole construction Frequently the iest hole 15 enloreed Sometimes
a new adjacent site is drilled.

Casing The well casing 12 a large diameter {approxumately 14 to 19 inches m dimmetet)
steel pipe with screened seetions at locations equivalent to prior identified water
beanng zones. The casing maitains dnll holw inteymty and prevents the hole
from collapsing.

Samtary Scal A concrete sanutary seal eaght inches wide around the casing will extend from
ground surface to a munimam depth of approwumately 500 fret for a deep well,
where a bentomite clay ssal will extend to a depth equivalent to approximately 20
feet abave the finst well casing sereen The samtary seal prevents milbation of
surface and near-surface water wto the bore hole shalt.

Gravel Pack The gravel pack is placed between the casing and the carth, beneath the samtary
sezl The gravel pack transmuts water to (he casing while preventing the soil from
cntering the casing dunng punping

{Table T-CONTINUED NEXT PAGE)
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Thase Component Purpose/Task
3 Submerstble Submersible motor and pump placed m the well hfts water to the surface and mte

Motor/Purnp the City’s main distnbubion system 2t a pressure required to mamtan/augment
desttabution sysiem pressure. The pump is usually placed about 300 feet below
ground, An alternative to the submersible pump 15 a vertical turbine pump and

“moator placcd 2bove grade with a long pumyp shaft and pump bowls located

approximately 300 faet deep.

Fioal Site Access driveways, site pads, and equpment pads arc finalized. Access daoveways

Development and pads are to be concrcte,

Control System Installation of on-site electrical momtoring and contro! devices,

Communication Instzllation of radio lelemetry connection to the Cuy's master control center.

Syatem

Connection to City  MNew well 15 conmecied to the City’s water distribution system wia a piping loop.

Water Distthution
Syatem

Conmeclion to Ciy's
Stom Dram System

Well start-up purge water (approxamalely 5,000 gallons) s discharged to the
City’'s storm drawn systetn Sitnalarly, on-sie drainape is directed to storm Jeam
mnlets for ultimate dispesal o the Yolo Bypass.

Liquid Sodinm site develepment will inclede installation of a pad and strecture to eventuatly
Hypochlorite contun hguid sodium hypachlorile (bleach) ehlonmation facilibes, mncluding
Chlorination Facihity  storape tank and delwvery pump and piping.

Fencing and The fencing and landscaping will be designed to be compatible with the
Landscaping neighborhood

Site size Normally 30 feet by 50 feet minumum ares requured to accammeodate wellhead

treatment, 1f necessary m the future.

Phase I of proposed deep well development includes the drilling of a test hole and mcasuring of
the geophysical properties at each location. During this phase, a reverse rotary drill rig would be
brought on sife {o drill the approximately 2,000-foot deep test hole. Drilling operations may be

nearly continuous for several days (o several weeks, depending on individual site characterisiics,

Use of the reverse rotary drilling method requires temporary use of mud/cuttings tanks. The
“drilling mud” is directed down the borehole shait to the drilling bit. Drill cuttings are removed
from the horehale as they are forced up the shaft by the drilling mund. Dolling mud and cuttings
exiting the borehole are circulated through the mud/enttings tanks where cuttings are removed
and drilling mud recycled )

During Phase 1, the acceptability of the test hole is determined based on collected geophysical
and groundwalter quality data. The test hole is then used to collect water samples from the
desired strata. If the test hole data and water quality data prove sufficient for development, then
Phase 2 is imitiated.

TFF WEIZLER S EELLY
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To be considered sufficient for development, the site must meet the following:

v The electronic log records an electrical resistivily on strata in the formation material
indicating the possibility of water;

= The geophysical logs indicate those strata that are sands, gravels, clays, etc.;

a  The water samples from each stratum meet drmkmg water, turbidity, color and odor
standards; and ! .

»  Soil samples and electronic logs of the completed fest hole include sufficient data to
predict if the water beaning intervals will produce a minimum of 800 gpm.

If properties of the test hole and the water quality from the monitoring well do not meet the
City’s well development eriteria (e.g., the water quality meets health and safety standards and
water production capability equal to or greater than 800 gpm), the project will be concluded at
the site. If the site is abandoned after construction of the test hole, the test hole will be abandened
and destroyed per the state specifications ending at approximately five feet below ground. If a
monitonng well 15 constructed, then a 4-foot by 4-foot pedestal will be constriucted that extends 3
inches above ground level.

During Phase 2, the drill rig may be relocated approximately 30-50 feet from the test hole, and
the production hole is constructed or the test hole is converted inte the production hole. The well
construction/development phase includes installation of a permanent metal casing with
appropriately screened sections, and a filter pack which is inserted between the metal casing and
the soil of the bore hole to prevent sand and soil fiom entering the casing through the screencd
scctions. The production well is developed next and test pumped to detertmne the final pump
design.

Dunng Phase 3, the site improvements are constructed, including installation of underground
piping connecting the production well to the City's main distribution system and storm drain
system, pump and motor (cither submersible or vertical turbine pump), electncal equipment,
bunlding enclosure (if necessary), radio telemetry and monitoring systems, surface paving,
security fencing, and disinfection equmpment.

TANK AND PUMP STATION

Tank and Pump Station Construction

The tank will be constructed of prestressed concrete similar to the West Area Tank. The height
will be no more than three stories tall to minimze aesthetic impacts. The capacity of the tank
wilt be approximately four million galons. The booster pump station will be sized to provide
‘approximately 2,500 gpm firm capacity with a total of three pumps. An emergency generator
will be installed on-site. The pumps and electrical equipment will be housed in a concrete block
building.

To achieve the tank foundation elevation, the existing ground at the site will be excavated
approximately 5 to 8 feet under the footprint of the tank. The reinforced concrete floor is then
poured. The cast-in-place concrete walls will be constructed next, after which a high-strength
wire strand 1s wrapped around the tank walls from hottom to top. The wite is stressed to carry the
tanks water load. The wire strands are covered with shoterete to profect them from corrosion.
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Onee the walls have been constructed and stressed, the columnns and concrete roof are placed.
The exterior wall facing can be painted or other architectural freatment administered as desired.

The booster pump station will be constructed in stages. The piping into and out of the pump
station building, the pump pedestals, and other piping appurtenances will be constricted first.
The pumps and motors are then installed (or possibly installed later if fong procurement lead
time is necessary). After the piping is installed, the building floor slab is poured. The walls and
roof structure are then constructed on the footing. The electrical equipment and the remaining
anciilary equipment are installed in the building through access doors and man-ways. A portable
emergency generator will be located at the site, similar to the West Areca Tank (WAT) site,

Required construction equiprncrﬂ includes graders, backhoes, small cranes, conerete trucks, haul
trucks for disposal of excavated material, and flathed trucks for delivery of heavy equipment aod
construction materials. : :

It is estimated that tank and pﬁmp station consiruction will be completed within 8 to 12 months
from the start of constriction.

Tank and Pump Station Operation .

The 1089 Water Management Plan identtfied a plan for constructing additional wells and
approximately 8 million gallons water storage capacity in ground-level tanks Lo offset a portion
of the necded groundwater well pumping capacity. The storape tank(s) wonld be filled from the
distribution system at periods of low demand (or frem a dedicated deep aquifer well) and
delivered to the distribution system through the booster pump station during periods of high
demand or in an emergency.

The City has already constructed the West Area Tank and booster pump station in west Davis in
2002, Plans are currently in place to enable use of a City-owned property to locate a second 4
million gallen tank and pump station facility in cast Davis to goographically balance the storage
capacity locations. The preferred site at the present time is a site adjacent to the Park *N Ride lot
on Mace Boulevard north of Highway 80 (see description below). This location is large encugh
to site the tank, pump station, and a replacement deep well.

The tank stores groundwater pumped from the existing wells, The booster pump station is
currently scheduled to operate similar to a well, with the pumps staggered to operate based on -
declining water levels in the elevated water tank, Presently, the storage tank fills primarily at
night and the pump station operates dunng the moming peak demand penod through the
evening peak demand period. The planned operation uf the East Area facilities would be similar
to the existmg facility.

SELECTION OF POTENTIAL REPLACEMENT WELL SITES

The City’s water supply system is the typical well-based system, consisting of wells scattered
throughout the distribution system to primanly supply water to a localized area in the vicinity of
the well. The distribution system piping has been configured to move the water from the wells to
meet the demands 1n the immediate vicinily of the wells. The distribution system does not have
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large diameter transmissien mains to move large volumes of water from one geographic area to
another.

Therefore, it is important to locate replacement well capacity as close to the center of the
geographic area where the water is most needed or where well capacity has been removed.
However, it is not always possible to locate a well at the most advantageous location, The well
sites will require an area of approximately 1 acre for construction/grading/staging purposes and
approximately 1/10 of an acre for the final well and pumping facilities. Above ground facilities
will be designed to blend into the surroundings. Potential well sites under pm'ate land ownership
may be very cestly to purchase.

Rased on a review of the wells removed from service and the current location of the wells, it is
possible to target geographic areas for the proposed replacement well capacity. The most
sirategic locations for replacement wells are east Davis, the El Macero area, central Davis and
north central Davis. All of these Jocations have lost well capacity sinec 1988 or have wells that
are expected to be removed from service very soon. Wells located within these areas would
provide the most optimal replacement of lost capacity. However, if other sites arc found to be
more cost-effsctive, they can be evaluated, based on hydraulic unpzmts to the watcr system using
the City’s water system hydraulic model.

Selection of a potential well site is a very difficult undertaking. Many factors influence the
location, sizing and ultimate operation of a well. Water produced from. 2 well must meet all state
and federal drinking water standards as well as attempting to assist the City of Davis WPCP meet
more stringent discharge requirements for certain constituents of concern. In siting a new well, a
site must meet specific critenia by regulatory statute as well as other criteria developed by the
City (zoning, parcel size, water system bencfits, etc.) Regulatory statutes include the following
well location requirements:

» The well should be located out of the 100-year flood plam,

The well must be located at least 50 feet from any sewer siructures {private or public).
The well must be located at least 50 feet from any drainage structures (private or public).
The well must be located outside the established influence zone of a toxic site.

The well casing must be 18 inches above the pad elevation.

The Califomia Department of Health Services must approve the well plans.

The well must be located to minimize adverse impacts on the environment.

Even if the well cannot meet all of these criteria on first evaluation, it may be possible to make
localized evatuation of conditions and semc of these criteria may be mitigated by relecation of
conflicting utilities, additional design considerations or investigation of site-specific problems.
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Additionally, the City has adopted several guidelines predicated on good engineering design and
systerns operation practice when locating a new well:

» The well should be within 200 fect of a looping water main.
The well should be near a single 10-inch pipeline or anetworked 8-inch pipeline or
larger,

o The well should be at least ¥2-mile from any well tappmg the same aquifer.

¢ The minimur area for construction staging and development of the well site and all
applicable structures is approximately one acre. .

¢ Locate wells on City-owned property (o avoid third-party land acquisition challenges, .
which are time-consuming and expensive.

+ New or replacement well sites should be at least 50 feef by 50 feet in size to
accommodate wellhead treatment if required in the fuhure,

These guidelines arc primarily planning tools and may he mitigated by more site-specific
investigalions to determine the potential for adverse affects and methods t¢ mitigate any
potential problems.

Actual vield from the well or pumping capacity cannot be acenrately determined without drilling
the well and conducting pumping tests. Therefore, it 1s not possible to predict with certainty the
well yield during the planning process, Based on historical data and rccent well drilling
experience, it is possible to assign an average capacity of approximately 1,500 gpm for new decp
wells for planning purposes only. The actual well capacity and yield will be determined only
after the test hole is drilled, casing and gravel pack installed, well developed, and pump tests and
water quality evaluation performed.

Becanse of the nature of the distnbution system piping, a larper flow rate from & new well may
not provide the full benefit to the disinbution system. On the other hand, high-yielding wells are
not easy to find and it may be necessary 1o maximize the yicld from a particular well, and
consider upgrading the distnbution system (o handle the increased flows, The final capacity
decision 13 done on a case-by-case basis,

Proposed Well Locations

The City has developed a list of pntent:al well sites obtained from a review of vacant parcels,
City-owned land, existing and abandoned well sites, parks and greenbelts and other sources. City
staff mitially identiﬂcd aver 25 potential sites, although not every site meets the requirements
outlined above, The City has identified eight potential well sites as the highest priority locations
to investigate for installation of replacement wells. The currently proposed drilling locations to
be investigated for their viability as well sites are:

= A parcel located at 3608 Chiles Road at the south end of the Dave Pelz Bicycle
Overcrossing

s An area at Sandy Motley Park located at 1903 Moore Boulevard in North Daws

s A parcel located onl the northeastern quadrant of the Mace Boulevard/Highway 80
interchange adjacent fo the Park *N Ride lot

s  Within the commtunity garden area at 1819 Fifth Street, east of the City Public Works
Corporation Yard
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» A parcel located at 5448 Cowell Roulevard in a greenbelt on extreme eastern edge of the
City

= At the El Maccro Golf Course, south of the corporation yard at approximately 1050 Mace
Boulevard

# The extreme eastern end of the Cowell Research Park parcel located at 2626 Cowell
Boulevard

* The Community Park at 1405 F Street (on the southern edge)

Additionally, two back-up locations have been identified and are outlined below:

» An open-space area located adjacent to 42343 Almond Lane
* At the southwest corner of Slide Hill Park at 1414 Tulip Lane

At each driling site, a test well will be drilled to determine the potential water-bearing
characteristics of the production well. If favorable hydrogeologic conditions are found, a
praduction well will be drilled at the site (or the test hole reused) and pumping facilities
installed. If any of the sites prove madequate as a well site, then it shall be converled into a
monitoring well with a small pedestal and a short riser.

The City continues to identify and pursue potential well site locations. Tt is possible that other
site(s) may be deemed to be more suitable for a well. It may be in the best interest of the City to
pursue the alternate site(s) rather than one of the currentiy higher priority sites, as deemed
necessary to gain the required well replacement capacity. It is prudent to not limit the potential
sites as circumstances change and as development of well sites is not an easy undertaking. Also,
by selecting a particular well site to develop, nearby locations arc inherently ehminated as
possible future well locations. The prionty sites are identified on Figure 3 and a brief description
of each Jocation 15 provided below. :

Pelz Bike Overcrogsing _
Tius 26.91 -acre parcel (APN #69-020-831) is located at 3608 Chiles Road, just south of
Highway 80. Single-family residences abut the parced to the east and the south, The parcel is
undeveloped with open fields to the west. Ground cover, grasses, and small bushes exist on
the site. The parcel is owned by the City and is zoned as Office/PD. The proposed well
- would be located in the srmall section of the parcel directly beneath and east of the bicycle
- bridge. This site is {o be shared with the Friends of the Davis Library storage facility.

Sandy Motley Park _ _
Sandy Motley Park is approximately 5.23-acres (APN #71-140-18) and located at 1903

Moore Boulevard just east of Pole Line Road in north Davis, Single-family residences
oxist across the street from the parcel. The park is mostly grass and athletic fields. The
park 15 a city-owned facility and is zoned Park/PD. The proposed well would be located
in a small area adjacent to Moore Boulevard and will include the installation of a
restroom at the park.
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Mace Blvd Park ‘N Ride

This 3.44-acre parcel (APN #33-630-06) is located adjacent to the Park ‘N Ride lot on the
cast side of Mace Boulevard just north of Highway 80. The Mace Boulevard overcrossing
is immediately to the west of the site. A railroad. right-of-way parallels the southem
boundary of the parce!, The area to the cast and north of the parking lot is undeveloped.
Although the parcel is just cutside the City limits in Yolo County, it is City owned. It is
zoned as Agriculture/Agriculturs (outside City limits). In addition to the proposed well,
the 4 million gallon water tank and booster pump would be located on the same site.

Community Gardens at the City Pubhe Works Corporation ¥ard

This 4.82-acre parcel (APN #70-560-01) is located at 1819 Fifth Street, just cast of the
City Public Works Corporation Yard. Residences are located fo the north with
commercial development to the south and east. The site is partly weeded and partly
planted/garden plots. The parcel is owned by the City and used by the public for the
community gardens. It is zoned as Industrial/Commercial Service. The proposed well
would be located within an area adjacent to the gardens now used for spoils area and
access. Access for the well facility would be gained through the Corporation Yard parcel.

Cowell Boulevard

This 0.58-acre parcel (APN #68-284-15) iz located at 5448 Cowell Boulevard on the
extrems eastern edge of the City of Davis in a greenbelt arca. A sewer lift station is
located 1o the cast of the site, with single-family residences swrrounding the parcel.
Ground cover and small trees exisl on the parccl. The parcel is owned by the City and is
zoned Greenbelt/PD. The proposed well would be located i a comer of the parcel
adjacent to Cowell Boulevard.

El Macere Golf Coursc Corporation Yard

This 166.81-acre site is part of the El Macero Golf Course (APN #68-130-01 and #68-
130-02), located along Mace Boulevard, south of I-80. The area is partizlly paved and
partially turf. The site is outside the City linufs and 15 zoned Park/Recreation. The well
would be located just south of the corporation yard adjacent to Mace Boulevard at
approximately 105¢ Mace Boulevard.

Cowell Research Patk

This 12.37-acre parcel (APN #69-020-81) 15 lﬂcated at 2626 Cowell Beulevard, south of
1-80. Single-family residences exist to the south and an area identified as greenbelt exists
on portions of the parcel. The site is gravel with broken pavement and other debris and is
overgrown with weeds, The parcel is zoned General Commereial/PD. The proposed well
would be located on the extreme eastern end of the triangular-shaped parcel adjacent to
Cowell Boulevard.
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Community Park

This site is in Community Park {APN #70-010-02), a 30.4-acre public patk, located west
of F Street in central Davis. The large patk {:Dmplﬂl(:l}f surrcunds the well site, with
multi-family dwellings nearby across F and 14™ Streets (approximately 100 fzet away).
Turf and small trees exist on the site along with the aceess road for Well No. 11. The
parcel is owmed by the City and is zoned Park/R. The proposed well would be located at
the extreme southerly end of the park at the northwest quadrant c-f the 1ntersectlcrn c-f F
Street and East Fnurtccnth Street at 1405 F Strect.

The two backup sites are 1dent1ﬁexi on Figure 3 and a bnef description these altemate locatmns is
provided below.

Mmond Lanc

This 3.82-acre parcel (APN #69 49{} 22} 15 located adjacent to 42343 Almond Lane, on
the castern end of the strest. Single-famuly residences are located to the south-and west of
the parcel. Open space is located to the east, with the remnant nerth fork of Putah Creek
running on the porthern boundary of the parcel. The site 15 covered with native prasses
and small brush. A row of oak trees (to remain) runs along Putah Creek, The site is
owied by the City and is zoned Greenbelt/PD. The proposed well would be located south
of the ereck and cast of the end of Almond Lane.

Slide H:ill Park _
This 12.G1-acre sifc {APN #32-061-14) is lecated at 1400 Tulip Lane in north Davis.
Single-family residences are lecated to the south and across Tulip Lane to the west. Turf
and small trees exist on the parcel along with a paved driveway to Well No. 22 {which
exists on the same parcel to the sast of the proposed new well site). The park is owned by
the City and is zoned Park/R. The proposed well would be located on the southwest
comer of the park adjacent to Tulip Lane, across from Belmont Dove.

INFEASIBLE PROJECT ALTERNATIVES
Other project allenatives fo obtain addihional capacity have been analyzed and have been
determined to be infeasible, as noted below:

Continued Canstruetion of Intermediate Depth Wells
Treatment of Intermediate Depth Wells

Water Conservation

Non-potable Irnigation Systerns

. & » *

Continued Construction of Intermediate Depth Wells

The City could continue to drill new waier supply wells into the intermediate depth aquifer to
replace the lost capacity from the wells recently taken cut of service. However, it has already
been proven that the intermediate depth aguifer water gquality is poorer than other feasible
alternative supplies, and the overall water quality characteristics of the intermediate depth
aquifer are only hikely to continue to deteriorate as time passes and as water quality regulations
become stricter.
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Use of the intermediate depth aquifer cannot continuc without dealing with the poor water
quality of the aquifer. Some form of treatment would be required. Therefore, it is not feasible to
continue to pump from the intermediate aquifer without addressing the water quality aspeets.

This alternative does not ineet the project objectives, due to the poor water quality and inability
to meet wastewater discharge standards.

Treatment of Intermediate Depth Aquifer Wells : | .

It is clear that the only viable option for extracting water from the intermediate depth aguifer is
to treat the water to remove or reduce unwanted constituents, Wellhead treatment facilities such
as iron and manganese or arsenic removal would be required. Welthead treatment is costly and
requires additional space on-site for the treatment facilities, which would likely limit the
availability of some sites that might otherwise be suitable. Depending on the treatment:
technology utilized, it is likely that boron concentrations would continue to be high. The use of
reverse osmosis wellhead treatment would produce a brine stream that would make dispaosal

difficult and costly. Intermediate depth aquifer is also suscephible to land subsidence and impacts
from overuse,

While this allernative may meet some of the project objectives, it is very costly and is not
considered cost-effective and practical compared to the proposed project.

Water Conservation

The City has actively promoted water conservation throughout the water system for a number of
years. Water savings from an aggressive conservation program can reduce water demands by up
to 15 to 20 percent utilizing standard techniques such as instaliation of water meters, [ow-flow

fizlures and appliances, minimizing wasted water in everyday usage, proper irrigation of lawns
and plants, and repairing leaks.

The City of Davis adopted a long-term system-wide annualized demand reduction target of
approximately 20 percent, as identified in the 2000 Urhan Water Management Plan. Achieving
this target would result in the majority of water savings conung from residential users, which
comprise 89 percent of all service connections and about 60 percent of metered demands. Before
water conservation efforts were implemented, average water use was 230 gallons PEr capita per
day (GPCD). The 20% reduction goal is 185 GPCD, which water use for calendar year 2003 was
192 GPCD.

Commercial and industrial users are expected to have made minor reductions in usage pomarily
related to irrigation efficiency and retrofitting with low water use fixtures and applances. A
portion of the system’s unaccounted-for-water has been reduced through metering construction

water and from regular surveying and repairing of water system leaks. Meters have recently been
installed in the El Macero area, meaning all services are now metered.

The City expects to meet the 20% water conservation goal now that all water services are
metered. Further demand reductions could be much more difficult and expensive to achieve and
maintain overtime.
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While the water conservation and demand reduction program has been successful to date, it 1s
likely that sigmificant additional demand reduction cannot be expected. Conservation should
continue fo be encouraged, and any additional savings will directly result in less pumping of the
groundwatcr, However, it 15 not feasible to expect any significant additional water demand
savings (hrough conservation alone to offset the need to replace the lost well capacity,

Non-Fotable Irrigation Systems

The City has mvf:sngatcd the possibility of constructing a dual reclaimed water systern to take
treated effluent from the City’s wastewater treafinent plant and serve irrigation demands at parks,
greenbelts, open spaces, athletic fields and other high-water users throughout the service area.
The demand that can be met through reclaimed water directly reduces potable vater
consnmption and may offset the need to construct replacement well capacity. Tmiproved drinking
water quality enhances ability to re-use wastﬂwater flows,

The study investigated the feasibility of mnstructmg a separate water distribution systern within
the City of Davis that wonld be used for irrigation purposes only. Two imigation options were
1vestigated: 1) irrigation of parks and open spaces only; and 2) irigation of parks, open spaccs,
and all residential/commercial areas within Dravis. Two water supply sources for imgation werc
investigated- 1) existing infermediate depth wells and new intermediate depth wells strategically
located within the parks and ‘open spaccs; and 2) reclaimed water fiom the Davis WPCP lucated
northwesl of the City.

For all demand or source options, a separate irrigation distribution system will be required. The
non-potable water source will come from the intermediate wells, and this will remove them from
metting potable water demands. Therefore, potable demands will be met either from new deep
aquifer wells or 2 new surface water supply, or both. Use of reclaimed water would require
significant process and treatment modifications to the existing WPCP to mect Title 22 standards
and other regulatory requirciicnts.

The study concluded that mecting landscaping demands in Davis with reclaimed wastewaler
would be very costly. In addition, there are a number of concemns regarding health risks, potential
plant damage and negative public perceptions that could make it difficult to implement, The
study also concluded that irrigation demands could be met by converting existing intermediate
depth wells to irrigation use only, but the project would be very costly and would require a
complete irrigation distrbution system throughout the city. The cost conld be reduced
significantly if the scope of the firigation demands were reduced to only parks and open space.

According to the study, the potential peak day irigation demand that could be associated with
parks and open space only is approximately 1.4 mgd. The potential peak day irrigation demand
associated with all the residential and commercial arcas is approximately 12.3 mgd. Imigation of
only parks and open space does not significantly reduce potable demands. However, if all
wrigation deroands are included, then sipnificant reduction of potable demands can be achieved.
However, the high cost of developing the system most Jikely will not justify the water savings.

Therefore, non-potable immigation systems are not considered a viable aliemative.
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TREATED SURFACE WATER SUPFLY STUDIES

The City of Davis is a party to a water rights application for sur{ace water from the Sagramento
River under area of origin water rights pretection, filed in conjunction with UC Davis and the
City of Woodland in 1994. The City and UC Davis completed a feagibility study in September
2002 that evaluated feasible alternatives for improving water supply quality and reliability.
Alternatives included use of treated surface water in conjunction with existing or new deep
groundwater wells, use of the groundwater supply enly, and use of surface water only to meet
current and projected future demands. Options involving treated surface water with peaking from
deep wells were most favorable in the analysis in meeting the City and UC Da\'ls objectives,

The City continues to pursue a 20,000 acre-feet per }rezu_' supplemeital mmcrement of treated J
surface water from the Sacramenio River in conjunction with UC Davis and the City of West
Sacramento. The City and UC Davis would purchase high quality treated surface water through
the West Sacramento water treatment piant. The water would be conveyed into east Davis.
Additional water storage capacity and a new transmission piping system would be required to
slore and deliver the water to the existing distribution system. Depénding on the final altemative
selected, peak demands may be augmented with groundwater wells tapping only the deep
aguifer.

Currently, the City and UC Davis are preparing to begin work on the project EIR as
recommended by the Feasibility Study. Additional deep aguifer investigation and water quality
menitoring is being conducted by the City and UC Davis. The agencies are preparing the
necessary envimonmental documentation and continuing to pursuc approval by the State Waler
Resources Control Board for their pending water riglits applications.

III. ENVIRONMENTAL SETTING

Following is a brief overview of existing conditions. Additional information abont the selfing is
presented in the environniental checklist, as necessary for discussion of each item. Additionally,
the above project description includes location information for the currently proposed dnlling
sites.

The City of Davis is located in California’s Central Valley, north of the Sacramento-San Joaguin
Delta in Yolo County. The Sierra Nevada Mountain raige lies fo the east as well as the Sacramento
and Amcrican Rivers. To the west lic the Coastal Range, San Francisco Bay, the coastal redwood
forest, and the beaches and rugged shores of the Pacific Ocean. No active earthguake favlts run
through the city of Davis and no recent damage to the City has been noted as a result of carthquakes
occurring on the San Andres fault system to the west or the Eastern Sierra fault system to the cast.
As with all locations in the seismically active state of California, there is always the potential for
strong seismic ground shaking activities to occur and affect a site, The State Office of Planming and
Rescarch has placed the Davis area in Seistnic Activity Intensity Zone IL

Regional access to the City of Davis is provided from Interstate Highway 80, approximately
thirteen. miles west of the state capitol Sacramento, and approximately fifty-six miles northeast of
San Francisco (Figure 1). The population of Davis was estimated by the Department of Finanee
(DOF} {o be approximately 65,000 residents in 2004 with an annual projected growth mate of 1.1
percent. The Davis city limits encompass approximately 10 square mules (Figure 2). Figure 3 shows
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the proposed locations of the existing wells and potential new well sites. The City of Davis General
Plan governs land use and planning in the project arca. The arca surrounding Davis has some of the
most producirve agriculiural land in Caltfornia, sustaining hundreds of different crops. Conservation
of prime agnculural land through lirnited nrban growth is a priority as part of the City’s General
Plan. Other directives include resource conservation and the efficient use of energy, open space, and
water resources. The Davis water service area includes the City of Davis, Willowbank County
Service Area (CSA), El Macero (a CSA situated fo the southeast of the City), and limited additional
areas along the perimeter of the City limits, which have been identified in the Dravis General Plan to
be within the urban sphere of influence. In 2003, the Davis water service area had approximately
15,500 service connections,

Davis sits in the Pacific Flyway, a major migration route for waterfowl and other North American
birds, Several wildlife preserves exist in the surrounding area, the largest being the Yolo Bypass
Wildlife Area, which provides habitat for thousands of remident and magratory waterfow] on more
than 2,500 acres of seasonal and semi-permanent wetlands, Davis sits in the eastern portiori of the
Putah Creek Plain, a major fealure of the southwestern Sacramento River Valley. The land slopes at
generally less than one percent Elevations range from 60 feet in western parts of the city to 25 feet
in some eastern parts, with an official elevation level of 51 feet. Flood hazards in Davis gencralIy
consist of shallow sheet flooding from surface water runoff in large ratnstorms., To mitigate thus
impact, the Public Works Department maintains three main channels and three detenlion ponds,
which provide for drainage and storm water defention. Porfions of Davis, primarily in the northem
scction of town, are Suh_]ECt to flooding in & 100-year flood.

The Central Valley cllmatf: can be descnbed as Mediterenean. During the hot, dry, sunny summers,
temperatures can exceed 100 degrees Fahreoheit on some days; however, more often sununer
tetnperatures are in the low 90s. The Sacramento River Delta brecze usually cools overmupht
ternperatures into the 60s. Spring and fall has some of the most pleasant weather in the state.
Winters in Davis are usually mild Temperatures drop below freczing on only a few days. ‘The rainy
season typically runs from latc fatl through early spring and fog scason lasts from November
through March. Average annual rainfall is about 17 inches.

Davis is within the Yolo—Solano Air Quality Management District {AQMIY). With respect fo state
air quality attainment designations for “cnteria pollutants,”™ Yolo County is designated 43 a non-
attainment area for ozone and Py (particulate matter less than ten micrometers in diameter). The
national designation for ozone is alse non-attainment. All other criteria pollutants are classified as
attainment.

IV. ENVIRONMENTAL EFFECTS

An environmental checkhst follows, which evaluates potential adverse effects known at this time
based on preliminary review of the proposed preject, There is the potential for significant
impacts 1o occur as 2 result of the proposed project, even with the uge of mitigation measures;
therefore, an Environmental Impact Report will be prepared to evaluate potential epvironmental
effects as a result of the propesed project in greater depth. The EIR will recommend mitigation
measures, as feasible, to lessen the significance of any impacts identified as potentially
significant.
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V. ENVIRONMENTAL CHECKLIST AND EXPLANATORY NOTES

City of Davis
Dravis Well Instalfation

NOTE ABOUT CHECKLIST: This checklsst 15 essentially the checklist portion of Appendix G of the State CEQA.
Gidehnes, as amended on December 1, 2003, This checklist is modsfied someéwhat for clanty. Explanati oes of the
findings notad 1n each of the seventeen issue categories (I through XVII) follow each tabular issue sectLon. Where
appropriate and where neted, an explanation addresses mare than one specific 1ssue queshon,

I. AESTHETICS - Would the project; - L&ss Than
' Potendially | Significant | Less Than No-
Significant With Significant | Impact
Mitigation
a) Have an adverse e¢ffect on a scenc vista? : - X
b} Damage scenic resources, such as bees, rock
cutcroppings, and historic buildngs, within & scenic . X
hghway?
&) Degrade the existing visual character or qualily of the X
site and its sureundings?
d) Create a new source of light or glare that would X
adversely affeet day or mghthme views tn the area? '

La,b} The well dnlhing schvitres wnll occur watbin the developed area of the City of Davis and 13 unlikely to effect a
scedic vista. Thete are no state designated sceme hlghx_ara}'s in the vicinity of the proposed project.

L) Temporary changes to the existing visual character of the sites will oceur due to the presence of dnlling and
construction equipment and other peoject-related achivities. Upon completion of the project, all site disturbances
from eonstmetion will be retumed to pre-construetion canditions, This will be a temporary, minor effect. After
construchion, the visible changes at the sites will be essennally the new well faciluty, which wall visually vary from
site 1o site. Site developments may include, depending on the site, the wellhead and pump, piping, a pad and )
struchues {to eventually contain hiquid sodmm hypochiorite [bleach] chlornation facilities, including storage tank,
delwery pump, and piping), clectneal equipment, building enclosure (1f netessary), radio telemetry and momtormg
syslerns, surface paving, secunty feneing, and landscaping. As parl of the project desenphion, the fencing and
{andscaping will be designed to be compatible with the neighborhivod Depending on the site, these changes are
expected to be ounor in the context of the overall views of the facuny from the offsite The City desigo review
process will evaluate impacts of the new well sites on a site-by-site basiz and any visual impacts will be mutigated
dunng this process. Mitigattons will be developed and proposed i in the EIX to cosnre protechon of (he exsting
visual chmctcr and guality of each site.

L.d) The proposed project does not include any permanent naw light sources, although a night-time emergency hight

will be available in Lhe casc a site needs to be visited. All extenior lighis wall utllize cut-off opties and be mounted i -

a way to muunuze hight spilling offsite. A mitigation measure will be praposed m the EDR that will ensure -
compliance with night-time hghting ordinances and nuninuze offaite impacks,
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II. AGRICULTURE RESOURCES - In detenmunung
whelther impatts to agncultural resources are sipmificant
environmental effects, lead ageneies may refer to the
California Agnieultyral Land Evaluabon and Sie
Assessment Meodel prepared by the Californta Dept of
Conservation as an sptional model to use 1r asscgsmg
impacts on agriculture and farmland Would the project;

Potentialiy
Significant

Liss Than
Sigoificant
With
Miiigation

Less Than
Significant

Na
Impact

a) Convert Prime Farmland, Unigue Farmland, ot
Farmland of Siatewide Importance (Farmland), as shown
on the maps prepared pursuant o the Farmiand Mapping
and Monttering Program i the California Resonrces
Apency, to non-aericulbural use?

b) Conflret with existing zomng for agreultural use, or a
Williamson Act contract?

¢) Involve gther changes in the existng emvizonment that, due
tor therr lecation or nature, coutd individually or cumulatively
result in loss of Famdand, o non-asmeultural use?

X

[T a-¢) The proposed project could poteanally utilize agneculiural land ara gricultural zotung arcas The Mace
Boulevard Park "N Rude site 15 zoned Agaculture The project sites will be small (approximately one acre necessary

for couipment staging and sue development at cach site, and anly §/10 of an acre for actual footprint upon
implementation completion} The proposed project wall not sigrficantly impact agncultural lands, or cause
agricultural lands to be taken out of production Overall impacts to agnenlmral

detarl in the BIR wiih impacts-cxpected fo ke less than sigmficant

resources will be explored w greater

II. ATR QUALITY - Where available, te sigmficance
criteria established by the applicable au guality
manapement o axr podlution tontrol disinct may be relied
upon to make the follawing determinations Weuld the
project,

Potentizlly
Significant

L.ess Than
Significant
With
Mitigaiion

Less Than
Significant

Impact

a} Conflict with ar abstruct tmplementatien of the
appleeable jir quality plan?

X

b} Violate anty ar quality standard or contribute to an
cxasting or projected ar quality violation, mcludmpg o
relatign to asbestos n construchien materals or earth?

) Result in a cunmlatively constderable nct increase of
any criteria pollutant for whech the project remon s non-
attainment under an applicable federal or siate ambient air

quality standard {including reteasing emussions that exceed .

quantitative thresholds for ozone procursors)?

d) Expose scnsitive receptors o substanhal pollutant
concenlrations?

e) Create ohjectionable odors affecting & substantal
number of people?

Qtherwise deprade the atmospheric environment?

X

£) Substantiaily alter air movement, mowsture, temperature
of other aspects of climate?

X

III.3-e} The Yelo-Solano area is curcently w attainment of all state and federal &
the exceptions of ozone (federal and state) and the state standard for particulate

mbient air quabity standards, with
matter less than tea micromeaters n

duameter (P ) Nearly all areas of the state are clagsificd as non-attarnment for il Constructton activities will
result 1 temmpazary erizsions of diesel and gasoling engine combustion preducts and carthen dust ftom s1te
developinent Operaton of the well facilibics wll be sumular ta the current site condihens 1 regards to aur quality.
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The EIR. will provide mitigation measures o mnimize dust enussions, and the et increase of PM g will be ounor
and bricf, and not a sigmiicant cumulahyvely considerable increase.

An emerreney generator will cxist at the pump station, to be exercised for 30 to 60 nunutes once every weekfor
moalh, dependieg on site perout, for maintenance purposes, and otherwise used only during power outapes. The

necessity of a peemit from the Yolo-Solane Air Quality Manapement Enstrict for the generator at the tanle site will
be researched, and no separate mitigation is Iikely necessary.

The impacts are inherently hmited to minor and temporary levels and are not a cumulatively Eunsmamb]e increase in

any air pollutznt. Thus, these ardunary construchon emussions will be less than sigmficant (1.5, and there will be po
vicltops or atfainment plan conflicts (TL.a,b,c).

I {-g) Wo atrmosphenc effects other than noted sbove are expected

IV, BIOLOGICAL RESOURCES - Would the project: Less Than
' Potentially | Sippificant | Less Than | No
Significant With Significant | Fmpact
Mitigaiion

a) Have an adverse effect, esther directly or through habitat
modificatiens, on any species wdentified as a candidate,
sensitive, oI special status species in local o regional %
plans, pelicies, or regulations, or by the Califormiz

Department of Fish and Game, the ULS. Fish and Wildhife
Service, or the National Manne Fishenes Service?

b) Have an adverse effect on any ripanan habitat or other
genaitive natural comemunaty tdentified i local or regional
plans, poheies, or regulathions; or by the Califoria X
Department of Fish and Game, the US Fish and Wildlife
Service, or the National Marine Fishenes Seovice?

¢) Have an adverse effect on wetlands, erther indmndually
or 10 cormbmation, with the known or probable effects of X
other acivities tirough direct removal, filling,

hydrological interruphion, or other means”?

d} Interfere wath the moverment of any resident or
mugratory fish or waldlhife species or wilh estabhizhed x
tesudent or mugratory wildlife cornidors, or mpede the use

of wildhfe nursery sites”

) Coaflict with any local pohcies or ordmances protectng
brolopical resources, such as a tree preservation policy or X
ardinanes?

£} Conflict with the provisions of an adopted Habatat
Conzervation Plan, Natural Conservation Communtty Plan,

ar other approved local, regional; or state habalal X
conservation plan?
g) Otherwise degrade the botic enmvironment? X

IV.z-¢) Review of the 1.5, Fish and Whildlife Service’s (FW8} hist of species that have been recorded of roay aceur
w1 the Dawvis and Mermtt Quads identified mne federally threatenad species (2aoverisbrates, 4-0ish, 3-amphibsans,
and 1-bird}; two candidate species, one proposed species and 42 species of concem. Threatened, candidate and
proposed species, as well as cnhical habitats, identified by the FW S list are presented below. Ooe listed specics, the
long-horned elderberry beetle { Desmocerus califormicus dimarplus) may ocour 1n the Potah Creek npanan and the
Califorota oiger salamander {Amhysfoma californtensa), proposed threatened state-wnde, has been recorded once

wathin the Davis city liotits. The FWES list 15 constantly updated, and will be consulted during the EIR process to
wclude any changes to specics designahons
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Cansultation with Califomia Department of Fish and Gamne’s Natural Diversity Database (CNDDB) i September
2004 wlentified one state hsted threatened specics known to aecur within the Dawvis ¢ity lensts (Swainson’s Hawk
[Buten swattsonil), the Califorma tiger salamander record and seven sensitive plant and ammal species (see below).
Site-specafic plant lists will be generated through biological surveys of proposed well sites as part of the EIR.
preparation process. Senmitive plant species that were wdennified by the CNDDDB a3 ocournng within the Dravis city
limats imcluds San Joaqun salthush (Airpler peaguintena, found in seasonal alkah wetlands), bnttlescale {{tripfex
depressa, found i alkah prasslands and vemmal pools), and alkaly milk-vetch (Asfragiaus tener var. temer, found iz
alkali grasslands). The EIR will verify whether habitats exist in the preject arca to support any of these plant species
{L¢., wetlands, aikali prasslands, or vernal pools). Sensitve aziumal species that were identified by the DFG CNDDR
as oceurring witlun the Dawvis city hmuts include Swaimson's Hawlk (nesting In nipatian oz oak savannah or suitable
trees, foraging in suitable adjacent alfalfa or gram fields), Burrowing Owl (dthena cumewlarta, burrow sites in open
grassiands, dependent on ground squirrel eolonies}, White-tailed kite (Flanus lewcurus, nesting in riparsan, oak
savannah, foraging in adjacent open fickds). Possibly ocournng in Putah Creek 15 the colonial nesting Tricolor
Blackbird {Agelane tricolor), the locations of which are suppressed by the CNDDE, All cumently proposed well
sites will be evaluated dunng the EIR process 45 to the potential for these sensitive species to occur. Mitigation .
measures will be developed in the event any sensitive species or habitats are ideatified. Mitigation measures will
also be developed to avord any utipacts on future potential sutes that have not yet been idontficd.

SCIENTIFIC NAME CONMMON NAME STATUS Potentiaf to
: Crocur in the Oty of Davis
Branchwmesta linche Womal Pool Tty shhmp N Threatensd Wt recorded in Caty, no habiat
Dsmaddrus cafformcus Threatened, Cnbeal | Likely to occur m Putth Creck apanan
dunnrpkus Valley elderberry longhom bestic Habatat bt not recorded by e CHODR
Hpparess iranspactfious [ela smel Threatened Mot recarded in ik
Gmearhymchaes mykes Central Valley steglhead Threatened (MBFS) | Mot recocded n Caty
COrcarfipmchius showpeseha | Centrl Valley spobg-run chinook salmeon Theeatenad (MMES) | Mot rocorded i City
Greoripnchis shawrtseta | Waneer-run chingak salmon Endangered {MMFSY | Mot recorded 1 City
Ambysianes califeraienze Califoroa trger salamandser Proposed threstened | Hecorded wathin Chity Lioats
Rana ourara draytorn Califormeg red-lopped frop ‘Threatened Mat recorded m City, no habiat
[abalat doves szt bt novt recorded ox

Thamnophis grEas Grant gacter snake Thecatened ateumng i City hmits
Hataeeius levearepiahes Baid eagle lireatened Mesting ot recarded in City
Yernal Pool Plants Yarauos Crtecal habntal
Tugtorg mucranaia Snlano grasz {= Craogpton™s fuctoriad Critigal hattat
Actparsey Modlresing Cireen sturgeon Candidite Mot recorded o Oty
Orecorynchios shawstacha sc;;nn-':fn Vallcy fulllate fall-run chinook Candrdate (WMEFS} | Mot meearded in City
Butes swainsom Swatnson's Hawk Starg Threatensd Scatiered nest s1bes i Ciby

Agelalus tricefar

Trnealor Blackbird

Specees of Concern®

Mestmg ot rezorded in City

AtRena cuntculares

Burmawing (sl

Specees of Concern®

Seattered nests ses in Cuty

Elanus leverns

White-taslad Fiie

Species of Coneem*

Secattered nest siles in City

Souree WS, 2004,

(NMF5}= Junsdichon feans consultaton shauld sccur directly with the Mancnal Marine Fisherics Service 1 regards 1o ths spedies
* = Listed by the Cahformia Department of Fash and Ganee as a Species of Concem

Known wildlife use withun the City of Davis consists of common occurting rgratory and resident land binds,
inchuding the State threztencd Swainton’s Hawk, and species of concern, the Burrowing Owl and White-tarled Kite.
The fore-mention specics of raptors are known to occupy suitable sites withun the Davis city limits in proximuty to
developed summoundmgs. Miligation measure(s) will be developed to protect any nesting raptors duning breeding
cycle in the event any trec removal 15 proposed. All proposed well sites will be evaluated on 2 site-by-site basis
dunng the EIR process as to the potenbal for the wdentified hsted species and eritical habtats to ocour. Mifigation
measures will be developed to ensure proteclion of these species on and adjacent fo all current proposed well aites
as well as any uoidentified potential sies that become available to the City for use wn the future
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Well start-up, development, and pump test water will be discharged 10 a combination of the City’s sanitary sewer
and storm drain systems. Al site work wall comply with the City’s Stormwaler Management Plan and w1l follow
associated Best Management Pracuces (BMPs) Mitigation measures may be developed dunng the EIR process to
cosure proper proteciron n the event any adjacent nparian, wetland, or vernal pool areas exast. The proposed well
installations will not adverscly affcet, destray, or modify habitat i streams or surrounding riparian hatntats, With
muiation, na sigmiicant elffeets are expected

IV.d) The project will not interfere wath the movement of any nahve resident or migratory fish or wildlife species or
with established native resident or MIpratory wildlife corndors, or impede the use of native wildlife HuIsery sites,.
The remnant north fork of Putah Crcek, which meanders through the City of Davis, acts a5 a resident and mipratory
wiltdlife comndor and wildlife nuesery. Setbacks from property lines, wellamds/erecks, and flood areas will provide an
adaquate sétback between the well facilities and any potential adjacent creek wildlife corriders. The suhject sites are
small i size and do not solely support fish and wildlife species, nor do they act to conncet habitat areas. "Therefore,
the preject will have a less than significant impact on the above referenced bmlnglcal resouree.

IV.e,f} There are no known Habitat Conservahon Plans, Natural Conservation Cununumt},r PIans tree presmamm
or habitat protecnon policies known for the project area with which the proposed project would conflict. The project
wall abude by all local policics and ordmances and na significant impacts ate expected. Grading penmits wall be
obtzined for all locations where sie-developroent 1s propesed.

I¥V.g} The project sute selection and design wall numinuze impacis to the buotie community to the greatest extent
possible. Impacis m this category will more than Tikely not be sigmficant.

V. CULTURAL RESOURCES - Would the praject Lcss Than :
Potenlially { Significant | Less Than Na
Significant With Significant | Impact
Mitigation

a) Cause an adverse change in the sigmiicance ofa . X
histodeal resouree, 48 defined in Scochon 1506457

b) Cause an adverse change in the stgnificance of an

archaeclogical resource, pursuant to Section 15064.57 X

c) Dhreetly or mdirectly destroy a unique paleontological %
resoutce or site or wugue geolopie feature?

d) Disturh any human remains, includiog those mterred x

oratsade of formal cemeterics?

¥.a,b,d} A culteral resources recocds search will be conducted of all sites whers ground disturbig activities wall
oenr {for dniling and/er site development). If it 15 determined that there is a high prionty of discovering buned
cultuez] resources at any site, a complete field survey of the site wall be conducted and the results/recommendations
of this survey incorporated into milrgaton measures m ihe EIR, A mitigation measure wall be included in the ETR

to avoid impacts en future unknown potential well sites, by requuring the above procedures for 2ll future petential
well sites,

¥.€) No unique paleontalogical reseuree or umque goological feature 15 known or expected to exist in the project
lmpack area.
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VL GEOLOGY AND SOJILS - Would the project: Less Than
Potentially | Significant | Less Than
Sipnificant Witl Significant
Mitigating

No
Impact

a) Expose people or structures (o potential substantial
adverse effects, including the eisk of loss, mjury, or dﬁﬂth
wvalving,

i) Rupture of a known carthquake:- fault,‘as delineated on
the roost recent Alguist-Priolo Earthquake Fault Zoning ' '
Map rssucd by the State Geologist for the area or based X
oo other substanbial evidence of a Imown fault? Refer fo
Dhvision of bines and Geelogy Publicaton 42

i3} Strong seismic ground shaking?

P

if1) Seismic-related ground failure, including
liquefaction?

.

iv] Landslides? : X

k) Result in 501l erosion or the lass of topson? X

¢} Be located an a pealogic unt or soil that 13 unstable, or
that would becoms unstable as a result of the project, and
potentially result iz on- or off-sute landshde, Iateral
spreading, subsidence, liquefacnon ot collapsc?

d) Be located on expansive so1l, as defined 1n Table 18-158
of the Umiform Bulding Code (1994), creating nsks to life X

or property?

e} Have souls incapable of adequalely supporhing the use of
seplic tanks or aliemanve wastewater disposal systems
where sewers are not avalable for the dispoasal of

wastewater?

¥1 &) The state of Califorma in geperal is at risk of strong pround shaking due to earthquakes Based upon review of
the Alquist-Priclo Earthquake Fault Zomng Maps, the City of Davas 1s not 1 an area where fault rupturs 15 known or
expected and patential impacts resulting from the proposed progect and fault rupture are less than sigmficant There
have been no recorded instances of damage to the City of Davis as a result of arthquakes vecumnng irom the San
Andreas Fault system to the west or the Easiern Sierta faolt system to the cast.

V1.b) In additien to the drilling activities, there wall Be relatively mummal surface excavahon or grownd cleansig
disturbance. If surplus sous are stockpiled from site excavation and utility trench construchon, care will be taken to
cover the piles 1f rains are pending or other factors affecting crosion potennal are encountered Erosion contral
requirements wall be included 1o the construction plans and specifications. The construction contractor will commly
with these requrements for protecting exposed soils from mnoffpreducing ran and for the proper disposal of
excess stnl2 An crosion control plan will be adoptad if the total area of sml disturbance is preater than one acre, The
project wall inelude best management practices and feasible mitigation measures, 1f necessary, to reduce 5011
CIOSION. '

VL.¢} Landshdes are not expected to be an 1ssue due 1o the low topographic rehief of the Davis area, Each site will be
analyzed for stability and potential for lateral spreading, subsidence, hquefaction, andfor collapsc as a result of the
proposed well dolling project. Mitigation measures will be proposed, as necessary, to ensure a reduction in
sigmficance of any of these mentioned impacts.

VT d} The souls in the Davis arca predominantly allewial sands and sedimentary matenals Expansive souls are
usually agsociated wath specific clay munerals, which can potentially occur 1o localized regions m the Davis area
{Andrews, W F., 1368}, Expansive soils would have no beaning on the well dnlhng achivities, but could he
ptoblernatie for building construction. Due to the scale and nature of the proposed praject, there will be no merease
it risk 1o hie or property a= a result of any expansive sods withm the arca of dnllmg or site development Fusther

04-2562-02102 39 G WINZLERSGKELLY
October 2004




cvaleation of the nature of the propesed sites and review of the hydrogeologic technical memorandur: will

detertrune potential imnpacts, and mitigation wiall be developed, as necessary.

VT ¢} The project docs net involve the construciion of sephc systems

VII. HAZARDS AND HAZARDOQUS MATERIALS - Less Than

Would the project: Potentially | Significant | Less Than No .
Signilicant With Significant | Impact

- Mitigaiion . .

a) Create a hazard o the public or the environment through :

the routing transport, use, or dusposal of harardous X -

malerials?

b) Create a hazard to the public or the epvironment

through reasonably foreseeable wpset and accident

copditions involving he release of barardous rmatenals
mio the envirenment?

c) Have hazardous exmssions or hapdle hazardous or
acutely hazardous matenals, substances, or waste watbin X
ong-quarter nule of an existing or proposed school?

d) Be located on a site that 12 meluded on a st of
hazardons matenals stles compled pursuant to
Government Code Section 653962.5 and, as a result, would X
1t create a syrmificant bazard to the public of the
ervwonrnent?

) Be located wiathin an auport land use plan or, where
stich a plan bas not been adopted, wathin tvo mules of a
public awport or public use airport, and consequently result X
in a safety hazard for people residing or workang in the
praject area?

f) Be lacated wathun the vicimty of a private airskrip, and
consequently cesult in a safety hazard for people residing X
or workiog in the project area?

£) Impair implementation of or physically interfere wath an
adopied cmergeney response plan or emergency X
evactalion plan?

h) Exposc people or strectures to the nisk of loss, injury or
death involving wildland fiees, melodeng where waldlands
are adjacent to urbanized areas or where residences are
intenmixed with wildlands?

YI.2-c) The use of ordivary equipment luels and fluids dunng constreetion eeuld creaie a mupoer hazard. The chance
of a spill 15 small, and if a spili were to cecur, it would be controlied and cleancd-up as needed in accordance with
county and state repulations, wih minimal environtnental impact. Any impact would be termporary and net
sipmficant, and mitigadon is not necessary. It has net yel been determuned (of the emergency peoceator{s} wall be
diese! or propane. Any on-site storage tank for dicsel will mect current dovbie-containment requirermenis. If the fuel
tank capacity were to exceed 1,320 pallons for one site, 8 Smli Prevention, Control, and Counter Measure Plan will
be required. If diesel generator is 1o be used, a Hazardous Materral Business Plan will need to be
developedfmadified that eovers the project sitefz) and includes the pregence of dicsel fiel, as apphezble. No separate
mitigation is necessary to preclode a sipnificant impact.

Liquid sodium hypochlarite will be stored and wnyeeted at all well locations for treatment pnor to water entenog the
distribution system. At each well site, there wall be a small storage tank (30 gallons) that the liqnd is purmnped from
ino the discharge lme The liquid state of this chermeal 18 safely contained in the storape tank, All m:cessmjr safery
procedures will be u'nplamcntcd durmg installabon of the facihiy and for operation.
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Y11 d) Well-siltng requirements must meet specific entena by regulatery statute, which mandates welbls to be located
outside established mfluence zones of toxic sites Duning the EIR provess, cach site w11l be teviewed to ensure
preclusien from any histing of hazardous materials sies compiled pursuant to Govermment Code Sechon 65362 5,
and that ezch prtential well site 13 located away form zone of influence of any ktown contaminated sites in the
vicinty. .
Ve, f) The proposed well sites are not known to be within an airport land use plan, The Yelo Count},r Almport1s’
incated five nules norfliwest of Davis. The U C. Davia Airport 1s within 1 mlc to the southwest of downtown Davis,
and is open to the public with general ubility services for light aireraft. The proposed project does not mclw:le any
new housing or changes to the UC Davis atrport operation and therefore does not inerease safcty hazard for those,
residing wathin two mules of the UC Davis airport. The proposed priject will emplay people tcmpmanl}r at each sttc
during project comsintetion; after completion one employes will visit each site daily for up to severil hours for
routine maintenance checks There wall not bkely be an imcreased safety hazard for peoplé working in the project
arca as a result of the proposed wel] drillng.

v

Wilg) By 1ts nature as a san—acale project with temperary wnplementation, the project wall have no héanng o7
emergency plans. Moble penerators wall be available to provide backup pawer to the well pumps in the event of an
emergeney (loss of power).

V. B} The urbamzcd area of Davis 15 not considered to be a wildiire hazard area and T.hcrc 2re no exiraordnary or
unusual fire risks at the curtently proposed sikes. The project sites may vary shightfy in this regard-based on
vanhations m vogetatron and level of uthamzahon Each sue will need to be evaluated indrvidually for fre risk
Operation of velieles and equipment could ereate a small increase m the potential for fire The contmetor will be
required to use appropriate fire safety inethods, Noomal precaubions, such as possessing appropoate fics-suppression
taols, will be sufficient No specific nuhigation 15 necessary to preclude a sigmficant irmpact.
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VIO, HYDROLOGY AND WATER QUALITY -Wonld Less Than
the project: Potentially | Significant { Less Than Mo
Significant With Significant | Impact

Mitigatien

a} Violate any apphcable water quality standards or waste X

discharee requirements?

b) Deplete, groundwater supplies or inlérfere with groundwater

recharge such that theee wonld be a net deficit in aqunfer ' . S

volume or'a lowermg of the local gmundwater table level " SIGNIFICANCE OF IMPACT

eg., thep ‘aduction rate of pra—exjsnng nearby wells would : . TO BE DETERMINED

drop ta a level that would ot suppurt existing land uses or

planned uses for which permuts have been granted)?

¢) Alter the exmsting drainage pattern of the site or ares,

including throuph the alteranor of the course of a stream or

rivet, in a manner that would result in erosion o siltabign on- X

ot off-site? |

dj Alter the cmstmg drainage paucrn of the site or grea,
includmg through the alteration of the course of 2 slzeam or
niver, or increase the rate or amount of surface runoffina
manner that would result in floodimg on- or off-site?

¢} Create or contnbute runeff water that would exceed the
capacity of existing or planned stormwater drainage systems ' X
or provide additional soorces of polhited nunoff? '

£ Place housing withun a 100-year floodplawm, a8 mapped on a
Federal Flood Hazard Boundary or Flood Insurance Rate Map N
or other flood hazard delineation map?

g) Place within a 100-year {loodplain structures that would
urpede or redirect flood Aows?

h) Expose people or struchires 1o a signaficant nsk of loss,
wyury, ot deathinvaolving: 1) flooding, wcluding flooding as a
result of the fulure of ajeves or dam oz 2) inundatien by
sarche, tsunam, or mudflow?

1) Onherwise degrade water quality? SIGNIFICANCE OF IMPACT
T BE DETERMINELD

1) Chunge the ameunt of surlace water in a water body? X

k) Change currents or the course or direchion of water x
movements?

VIII a} One of the chjectives of the proposed project, a3 stated 1n the project description, 15 to "lower the level of
constituents in wastewater...to mimrmze polential for wiolating current and annicipated NPDES requirement.” As
tnore deep aguifer water 15 added to the balance of the dnnkang water system it is anticipated that a positive water
qualy result will occur with regard to the City's abulity to discharpe wastewater.

VTII b) A techmical analysis of the potenhal impacts to the deep aquifer will be prepared for submittal as an
appendix to the EIR. A Techmcal Memorandum will be developed from existing published or available unpublished
data. Both UIC Davis and the City of Dtavis have produced a number of technical reports,

The EIR will focus on whether or not the propesed new wells will result 1n depleting proundwater quantity such that
there would be a lowering of the groundwater table (deep aquifer). The impact asseasment will address at 3
conceptual level the potential effects on water quantity (wnield), water quality, sustamabibity, subsidence and the
effects on oxisting deep aquiler wells. Tt 15 expected that the existing data will not be sufficient 16 oumenically
quanhfy all of the pofential effeets, I the potential effects are expected to be sigmficant, recommendations wil be
pravided for momitoring for potential cffects, if appropnate, and mitigatien measures incorporated as necessary and
fensible
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The Techmical Memorzndum will spectfically attempt (o address (he followng:

«  Provide a parrative and map of the current understanding; of the hydrogeclopis environment
Thscuss the petential for hydraulic connection between lecal surface water and the deep aquifer.
Diseuss potenbial for addibional subsidznce.

Diascuss long term aquifer depletion.

Discuss effect on {ong-term: recharpe and storage.

Ewaluate well interference with existing Cuiy wells,

Evaluate well interference with noo-City {1 e., UCDY) wells,

Discuss interachion between now deep wells and upper/intermediate aquifer wels.
Discuss water quahity from the new wells and bow thus may change over ime.

VIILc-g) It 15 not anticipated that the project wall alter existing drainage patierns noc create or contnbuts substantal
runefl, The project 15 small in scale.and includes muninal addition to impeoaous surfaces. dMmer site drainage will
be provided for by connection to City stormwater system of by on site percolation. The project will not place
structures within a 100-year floodplain The project does not invalve new housing.

VHI b As stated above, a Teclmical Memorandur will discuss impact on proundwater quality.

VT 3,k) The preject will net change the amount of surface water in a water body ner change the currents or eourse
of durceiion of water movement

1X. LAND USE AN PLANNING - Would the project Less Than
FPotentially | Sipnilicant | Less Than Nao
Significant With Significant | Tmpact

. Mifigation -
a} Physically donide an established commumty” . X
b} Coafhet with any applicable land use plan, policy, o
regulation of an agency wnh Jurisdichion over the project -
SIGNIFICANCE OF IMPACT
{meluding, but not hmited to the geneml plan, specific plan, IO BE DETERMINED

Jocal coastal prograry, or zonmng ordinance} adopled for the
putpose of avoiding or mutigalng an envireiunental efect?

¢) Confhiet with any applicable habntat conservation plan of

naiural conumunty conservation plan? X

IX a,¢) By its naturs and scale, the proposcd project will not pliysically drvide the commumity. The praject has ao
bearmig on any conservabhon plans in the atea

TX.b) Several of the currently proposed sites have zonng designations that are different from the proposed use. Most
of the sites are all owned by the ity of Davis. The proposed project will nulize only a small area of cach site, as
descnbed w the projeet description, and will not change or aficet the land use or zomng designation for the
remaining portion of each parcel Based on the scale of the project, no significant impacts are expected Sites that
are identified 1 the future 23 potenbal well locations will need 1o be evaluated wn regards to land use plans and
poliies on 2 sic-by-site basia,

The proposcd project provides infrastructure and services as planned for in the City of Daviz General Ilan Update
{City of Davis, 2001). The proposed project 1s compahble wath City pelicies relative 1o build-out.

City of Davis Gencral Plan Update (City of Davis, 2001) states in “Polrey WATER 2.1 2nd 2,27 commuts the City to
actions that preserve quantity and quahty of groundwater resaurces withm the Dawis Planning Area. In the event that
potential significant impacis are identified m the Hydrogeolagme Technical Memorandum, mitigation measures if
applicable will he developed to reduce the significance of this 1ssue. In the event that this issue is non-mrtigatable,
then a significant impact may ocear 1n the category of Land Use and Planning dus to preposed propect confhetmg
with the General Plan for the area
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X. MINERAL AND ENERGY RESOURCES - Would | Less Than
the project Potenlially | Significant | Less Than No
Significant With Signilicant | Impact

: Mifigation

a) Result i the loss of availability of a known rmineral that

would be of value to the repion and the residents of the X

state} .

b) Result in the loss of availability of a locally important

mineral Tesource recovery site dehneated an a local X

general plan, specific plan or other land nge plan?

<) Result in the use of energy or non-renewable nsnurces
in a wasteful or mefficient manner?

X

X a-c) No mineral resources ate known at the proposed well sites. The use of energy’and ather resources for the
construction nd opcration of tus project is not considered a wasteful or wefficient use of energy. Mitigation is not

TICCOsSaTY,

XI. NOISE - Would the projecis

Potentially
Signilicant

Less Than'

Sipnificant
With
Mitization

L.ess Than
Significant

Mo

-Impact

a) Generate or expose peraons 10 noise lavels m excess of -
stsndards established in the local general plan or notse
ordinance, or applicable standards of other apencres?

X

b) Geterate or cxpose persons to excessive ground-bome
vibration or cround-home nose levels?

X

¢} Result in a permanent wncrease it ambient nowsce levels
in the project vicmity above Jevels existing without the
projcct?

d) A temporary or penodic meorease mn ambient nose levels

in the project vicmily above levels cxisting without the
projoct?

) Be located withon an arpont Tand use plas or, where
such a plan has not been adopted, wathin two mules of a
public airport or pulibe use arport, and conscquently
expose people resmding or werking n the project arca to
excessive hoise levels?

f) Be wathin the vicinity of & private muwstrip, and
consequently oxpose people residing or working m the
project arca kg excessive noise levels?

X

A.a-d} There will be a temporary increase in sound and vibration levels at the site dunng the construstion period.
Construction-related equipment will inelude a drll g, bulldozer, excavators, dump trucks, and lipht-duty equipment

and vehicles. Chamsaws may be used if any ree remaval is proposed. A crane and other specialized tank-

construction equpment will be used to install the tank at the tank site. The inercase in ambient noise Ievels and
ground vibration will last only as tong as construction, which is expected to require § to 12 months at the tank site
and approximately & months at each well location to complete, with varying levels of activities during that time. Site
development and constructton will ecour between the hours of 7 a.m. and 6 p m. There is the potential that driflng
will occur on 2 24-hour basis for up to a penod of several wecks The dniler 15 equipped wath sound muffhng

techniques/supplies and wall implement (and include with project specs) all necessary procedures to ensure
protection of area receptors dunng sensitive nighttume houts,

A vertical lurbane or submersible pump will be wstalled at each sife, depending on nese gonstramts and well
capacaty. The verbical hrbing pump type has the potenbal to create a noise duisturbance 1f installed 1 a residential
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peighborhood, in which case it would be completely enclosed in a cinderblock bulding. These aptions will be
considered on a site-by-site bass during project planning and i the EIR. The praject wall abide by alt City noise
ordimances, compliance o which will be fully evaivated 1n the EIR. The EIR wll sdentify residences, sigruficant
buildings, and pther sensibive noise receptors i the viciruty of the tank 2ad at each of the proposed well Logattons.
Mitlgation is recommended to ensure the implementahen of these procedures and prevent a siprificant mpact m
that repard. Otherwise, the termporary and brief elevalion of ambient sound levels i3 not considered significant.

The placement of an emergeney gencrator at the tank site for use dunng power outages will increase noise levels on
a temporary, periodic basts dunng emergencies and during normal cogine exercise periods (approximatel y once a-
week for up to one hour). The project will abide by all City noise ordinances, compliance 1o whch will be fully
evalualed im the EIR. It is recommended that exercising the generator be lumuted to daytime howrs between 7 a m.
and é pm., and mitigation will be develaped to mandate this precaution, To ensure (hat the generator does not
exceed the City's npise standard and does pot result n a significant ness rmpact, a mitigation measure shall be
recommended 1n the EIR. Backup power at the well sites will be available using several portable gencrators, as
available and a3 necessary, The backup generators may imcrease noise levels and will be acute in durahon and Iow
frequency.

HLe,f) The Yole County Anrport is located five mules northwest of Davis The U.C, Davis Awrport is within ene mule
to the southeast of downlown Davis. The proposed project does ot include any new housing or changes to the UC
Davis auwport operabion and therefore docs not ncrease norse cxposure of people residing m the area The proposed
project will empley people temporanly at cach proposed well site dunng project construction; after vamplebion one
employee will vasil cach site briefly for routne maintenance checks. There will not likely be a sipmificant mcrease 1n
noise exposure lo people werking m the project area as a result of the proposed well dnlhog,

XIEL POPULATION AND HOUSING - Would the : Less Than
project Potentially | Significant | Less Than No
Significant With Significant | Tinpaet
Mitigation

a) Induce substantial population growth 1o an area, euwher
direetly (for example, by proposng aew homes and

businesses) or mdwectly (for example, through extension X
of roads or ather infrastucture)?

b) Displace substantial numbers of existing housing,

necessitatiny the constructson of replacement honsing X
elsewhere?

) Displace substantial members of people, nocessitating X

the consttuehion of replacement housing, elsewherc?

XII 1} The project 15 a well replacement praject and will replemsh lost pumping capaclty Apprexamately 6,770 ppm
pumping capacily has already been lost and 1t 18 anticipated that an additional 3,200 gpm will be removed from the
Davis water supply system in the near future. Once the propased 4 to 6 new decp aquifer wells have been installed,
lost capacity as well as a past increase in dermand wall be sansfied. As described earher ju this document, 2 surface
water supply altemative {not part of this project or document) 15 beinp pursued by the City and if secured will meet
the projected future dernands Although the current project will replace lost capacity as well as accommodate the
skrght 1ncrease in demand (1988 to present), the praject 12 judged not to be growih inducing.

The proposed replacement capacity will not accommedate increases i demand due to new developinent projects,
changes 1n population density due to zoning designabon adjustments, or projects that are cwrently in the proposal
stage. All these mentioned projects would need 10 be accommodated for thraugh conmistency with General Plan
policiez and necessary City appeovals,

b,c) The project will not result in dhsplacement of exsting housing or people nor necessitate construction of
replacement housing
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XIIT. FUBLIC SERVICES - Would the project result i
I} adverse physieal impacts associated with the provision
of new or physically altered povernmental facihtes, or 2}
the need for new or physically altercd governmental
facihties, the consiuction of which could cause significant
cvironmmcntal mmpacts, inorder to maintain acceptable
Service ratios, response fimes or other performance
objectives for any of the public services:

Potentially
Significant

Less Than
Significant
With
Mitigation

Less Than
Signilieant

No
Impact

&) Fire protection?

b} Police protection?

c) Schools?

IR B

d) Parks?

e} Rpads?

X
X

f) Other public faciliies?

X

A1 a-d.f) Except in an erergency, the propect wall place o matenal demand oo fire and police services. The
project wall not place addinonal demands on schoals, or other services. Although several of the proposed well sites

are located i areas identfied as parks and greenbelts, the proposed project has (enporary implementation

" procedures and small-scale site development {approximately 1/10 of an acre per sike) Therefore, the proposcd

project will not place addrtonal demand on parks,

K1 &) The truck traffic asseciated with constroction of thus project wall result in ordinary wear and tear on the roads
traversed. Cperational raffic will not change. This potentral impact 15 not conswdered sipruficant and nutigation

not necessary.

XIV. RECREATION Less Than
Pofentially | Significant | Lesy Than,
Signifteant With Sianiticant No

Miligation Impact

2] Would the progect increass the use of existing

neighborhoad and regional parks ot other recreanonal x

Faciiities such that substannal physical detenoration of the

{acihty would occur or be accelerated?

b) Does the project wiclude recreational facibities or reguire

the constructien or expanzion of recteational facilines that X

might have an adverse physical effect on the eovironment?

XIV.a,b} By us nature, the project will bave essentially no adverse effect oo recreational facilittes. For most

currently proposed sites, equipment staging and materials storage will be contained on site and will be termporary
dunng the construchon phase. For other sites not yet idenhfied, equipment staging and matenal storage will be
considered dunmg the site gelechon process It 15 expecied that there will continue o be patking for the public as

curtently exists and that there will be no adverse impact.

Although several of the proposed well sites are located 1o areas identified as parks and greenbelts, the proposed
project has ternporary umplementation procedures and small-scale site development; therefore, the proposed project
will not place additional demand on parks It is expected that due to the scale of the project, impacts to parks and
recreation will be temporary during project censtruction Upon completion of eonstruction, the gite would be simitar
to pre-implementation conditions, with a small footprint (appeoxtmately 1/10 of an acre poe site) converted from

current use to the proposed use. The proposed project 15 nat expected to place addinonal deomand an parks.
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XV, TRANSPORTATION - Would the project

Potentially
Significant

Less Than
Bignilicant | Less Than

With Significant
Mitigation

No
Impaet

a) Cause an increase it trafiic that is substannal in relation
to the existing traffic load and capacity of the street system
{i.e., resuit in a substantial imcrease wn exther the number of
vehicle trips, the volumne to capacity ratio oa roads, ot
conpeston at intersections)?

b} Exceed, either individually or cutmulatively, a level of
gervice standurd establshed by the county congestiom
management agency for desipnated roads or luphways?

¢) Result mn a change 10 aw taffic pattemns, including either
an increase i traffic levels or a change m location that
results in substanhal safety risks?

d) Substantially inerease harards toa dcs;gu feature (e g,
sharp curves or dangerous intersections) or weompanble
uses (e.g , fmm equipment)?

¢) Result 1o inadequate emergency access?

)} Result pn mmadequate parkinp capacity?

P

£) Confhet with adopted pelicies supporting alternahive
fransportaton {c g, bus tumouts, hicyele meks)?

X

b}y Adversely affect rail, waterbortie, or arthome
transportation”

X

XW.a,d.ef) The level of intensity of construction traflic and activity around the site will be relatvely light because
the project site 15 small, sa the effect of the inereased traffic on the flow of waffic will be mnoz and brief, lasting
only the duratien of construction Depending on vicunity charzeterisiies of each sule, the presence of construchon
vehicles and equipment could imerease the normal wafiic hazard 1f the streets are narrow and on-street parking is
used Although the traffic hazard asseciated wath this project is inherently Iinuted by it small extent and brief
duration, a format waffic contral plan may be advisable for each proposed dolhing aite to keep smpacts m the public
nght-of-way to a practical nuotmun, thus préventing any sigmficant impact om trafiic flow, parking, and pedestnian
satety from occurnng inadventently This will be further explored m the ELR, and outeration measunes adopled o

necessary The proposed projects will ensure and allow emergency vehicle access and passage at all hmmes

XV b,eg.h} By ats nature, the project will have no adverse effecls on other aspecis of transportation,

04-25682-02102 38
October 2004

T WINZLER

g

cCadaadEIIaA N " usdrinnw




XVI. UTILITIES AND SERVICE SYSTEXNS - Would Less Than
the project. Potentially | Significant | Less Than
Significant With Significant No
Mitigation Impact
a) Exceed wastewater treatment requirements of the _ .
applicable Rerional Water Quality Control Board? X

b} Require or result in the construction of new facilibes or
expansion of exasting facilittes, the construction of which
could cause significant environmental effects, for any of
the following nubhbes?

1) Water treatment or distribunon facifities? SIGNIFHCANCE OF IMPACT
TO BE DETERMINED

) Wastewater collection, teeatrnent, or disposal .
facilitics? -

in} Storm water drainage facilities?

iv) Electric power or naturz] gas?

v] Communications systems?

) Have sufficient water supplies available to serve the
project from existing enbitlements and resources, or are
new or expanded enttlerments needed?

F R E A -

oy Result i a determunation by the wastewaier treatmernt
provider that serves or may serve the project that i has
adequate capacity to serve the project’s projected demand
m addition to the provider's exshing commutrents?

€) Be served by a landfill with sufficient permitted
capacity t¢ sccommedate the project’s solid waste disposal : X
necds?

£y Comply wath federal, state, and Iocal statules and x

repulations related to solid waste?

VI 2) Mo adverse impacts are expected i regards to treatment requitements 1t is a poal of the proposed project to
wnproye water quality and thus ensure compliance to these and other requuitements,

XV b,d} By project defirution, the proposad project meludcs water reatment (disinfection) and distnbutron
famlities. The signficance of environmental impacts 10 regarnds to the well installaton(s) 15 summanzed 1 this
report and will be analyzed in greater depth in (he EIR. Sigmficance of mmipacts will be determmned during the EIR
Process.

The propesed project replaces previously extsting water supply By improving drmking water quahty, the proposed
project will unprove eatment and comphiance at the wastewater treatment plant The proposed projeet will not
result in the need for expanded wastewater facilitics,

The well sites are smail in scale will melude a musute addition to impervious surfaces. Dminage for the project
developments wilt be directed towards existing City drainage facilities. It 15 not anticipated that the project will alier
existmg dramage patterns nor create of coaltibute substantial runoff. The project has ne appreciable beanng on
slorm water, wastewater treatment, or solid waste facilities or dispesal needs.

This project will not place additional dermands oa public utililies or services. The necessary unlities are already
within feasible distance to the proposed well sies. City guidelmes for well locations requests cach new well be near
a sinple 1{-inch ppehne or a networked B-inch mpelioe or larger.
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H¥1¢) The proposed project has not beanng on water demand. Short-term water use durng the construction phase
could include such thungs as equipment nnsc water and other driflng requirements. Water requirements of the
propesed project for the long-term wall be negligible and would melude such things as water for landscaping Water
related impacts to aite hydrology and water quality are addressed in the appropriate previons inpact area of thig
rcpurt.

XV 1.e-f} There will be runimal construchon debrns generated durmg construction.

XVIL. MANDATORY FINDINGS OF SIGNIFICANCE Less Than
Potentially | Significant | Less Than No
Significant With Significant { Impact

- . Mitization '

a) Does the project have the potenbial to degrade the quality of :

the environment, substanhally reduce the habatat of a fizh or

wildlife speeics, canse a (ish or wildirfe population to drop

below self-sustairang levels, threaten to eliminate a plant or SIGNIFICANCE OF IMPACT

ammal commumty, reduce the number or restrict the range of'a TO BE DETERMINED

rare or endanpered plast or andrmal or eliminate oopostant :

examples of the major penods of Califoriua history or

prehuslory?

b) Does the project have ampacts that are mdividually limdted,

but cumulatively considerable? (“Cumulatively considerable™ '

means that the incremental effcots of a progect are conmderable SIGNIFICANCE OF IMPACT

when viewed in conneetion waith the effects of past projects, TO BE DETERMINED

the effects of other current projects, and the effects of probable

future projects, as dafined m Secnon 151303

¢) Dioes the project have environmental ¢ifcets that will cause

substantial adverse effects on human bemgs, aither direetly or X

indhrecily?

XWIEz,¢) Impact categones judged to bave less than sigmficant or no impacts without mubizanon 1clude
agnouliural eesources, hazards and hazardous materials, mineral and energy resources, population and housing,
public services, recreation, and transportation. Impact categories pudped, 1 ane or more sub category, to be lass than
significant with swtigabon includs aesthetics, air quahty, higlogical resnurces, cultural resources, geology and soils,
and noise. The hydralogy and water quality category has twa sub categories where mmipacts are ondeteomined. The
land use calegory has one sab catepory where impacts are undeterrmmed  These undetermined categories will be
analyzed further n the ETR.

XVTI b) The proyect's iropacts wall not add appreciably to any exishng or foreseeable futore stemiicant cumulative
impact, except for potentral curnuiative impacts on water quatity and quaotey in the deep aquifer. Tlus praject wall
not be prowth inducing nor prowth mlubitive. This praject is aot contingent on or otherwise related to the
development of an additional water source or any other praject.
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