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GLOSSARY OF TERMS AND ACRONYMS

AC Alternating Current

ACOE Army Corps of Engineers

afy acre-feetperyear

amsl| abovemeansealevel

APN Assessoros Parcel Number
bgs below ground surface

btoc below top of casing

CDFG California Department of Fish and Game
CDPH California Department of Public Health
CEQA California Environmental Quality Act
CIMIS California Irigation Management Information System
CN Curve Number

CNM Curve Number Method

County County of San Diego

CPV Concentratr Photovoltaic

CwC California Water Code

DC Direct Current

DG DecomposedBbranite

DPLU Department of Planning and Land Use
DWR Department of Water Resources

ET Evapotranspiration

ETo Reference Evapotranspiration

EPA Environmental Protection Agency

GAMA Groundwater Ambient Monitoring and Assessment
GMMP Groundwater MonitoringndMitigation Plan
gpd gallons per day

gpd/ft gallons per day/foot

gpm gallons per minute

HP Horsepower

HSA Hydrologic Subarea

IFSAR Interferometric Synthetic Aperture Radar
K Thousands

kv Kilovolt

MCLs Maximum Contaminant Levels

MG/L Milligrams per Liter

MUP Major Use Permit
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EXECUTIVE SUMMARY

This Reportdescribes a Groundwater Resource InvestigationhferproposedruggedSolar

Farm Project (Project)a 765acre solar energy systeto be constructed and operated on
privately-owned landlocated north ofinterstate 8 I(8) to the east of Ribbonwood Roaddan
primarily west of McCain Valley Roath southeast San Diego CounBrevious Groundwater
Investigation Reports were prepared for the site by-IGepc Associate{GLA) for the Tule

Wind FarmProject (December 2010) antbr the adjacentRough Acres Ranciampground
Project (September 20123 new production well (Well 6b) that had not been previously tested

or analyzed by GLAvas drilled on the Project site in August 2022lditionally, Well 8§ which

had previously been tested and analyzed by GWwas redrilled and new well casingwas
installed to a deeper deptBtarting inNovember2012, a monitoring well network consisting of

7 existing onsite wellsand 5 existing off-site wellswas established to determine baseline
conditions of groundwater levels ardaluate potential impacts to groundwater levels resulting
from theProject. Welk 6a,6b and 8weretested inDecembei2012and January 201® satisfy
requirements of the County Planning Guidelines for Determining Significance and Report
Format and Content Requirements: Groundwater Resources (County of San Diego 2007). This
report documents the resul t s qufdrtedingdandkadatysisf i el d
of the groundwaterelated impacts related to the propoBedject

Project supply wells have been divided into two distinct groundwater resource study areas as
follows: Well 6a and 6b study area and Well 8 study area. They sttehs were defined to

allow specificanalysis of water levels, aquifer testing and evaluation of significant impacts
for each pumping center.

The significant results of the groundwater resource investigation report are as follows:

1 The shor-term water dmand for the Project construction is expected to be 19.4 million
gallons, or 59 acréeet over a approximatel year period. Of the total construction
demand, 44 acrieet will be supplied from osite supply wells with up to 16 acfeet
supplied from offsite sources.

1 Annual Project operating demand, pesbnstruction, is expected to require
approximately2.83 million gallons or 8.7 acrefeet per yeafafy). All operational water
demands will be supplied dm onsite wells. This is a relatively low watdemand and
corresponds to a loAgrm average pumping rate ©8.2 gpm if the well is operated an
average of 8 hours per day and is equivalent to the demand associate® wiitiylé
family residences located on the 765 acre property.

7122
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Wells 6a and 6b Study Area

T

Groundwater occurs within alluvium, weathered rock, and in unweathered fractured
rock underlying the O0nile radus study areaurrounding Wells 6a and 6bhere is

an estimatedl,506 acrefeet of water in storage in the study amgdh an average
annual groundwater recharge ratie57 afy based on average annual rainfall &8
inches per year

There is sufficient longerm availability of groundwatefior the Project within the 0-5
mile radius study area surrounding Wells 6a and&ked on a water budget analysis,
which indicated thathe amount ofjroundwater storageill not bereduced to a level of
50% or lesss a result oProjectpumping.

Well interference with ofite wells was not observed during the Hdur step and 72
hour constant rate aquifer testonducted@¢oncurrentlyon Wells 6a andb.

Poertial longterm water level chwdown at thenearestproperty with a residential well
(1,742 feet) as a result of Project pumping from Wells 6a and 6b after 5 years is predicted to
be 2.6 feet using thedantush leaky aquifer curve fitting solutiorhis would be considered

to be a less than significant ingbebased on the County of San Diego well interference
threshold (typically 20 feet based on a maximum 5% impact to-fo@00eep well).

Potertial long-term water level cawdown at the nearest property line (439 feet south) as
a result ofProjectpumpingfrom Wells 6a and 6b after 5 years is predicted tBl3feet
using theHantush leaky aquifer curve fitting solutiobhis would be considered to be a
less than significant impact basedtba County of San Diego well interference threshold
(typically 20feet based on a maximum 5% impact to a-#fif deep well)

As the historical low groundwater level in the vicinity of tgeundwateidependent
habitat isunknown, significant imacts to groundwater dependent habitat, defined as a
drop of 3 feet or mordrom historical low groundwater level€ounty of San Diego
2010), may resultdue to groundwater extractidinom Wells 6a and 6bMonitoring
consisting of tree surveys anteasurement dadlluvial aquifer water levelis provided to
document potential ipects. A groundwater thresholdonsisting of a maximum water
level drawdown in the alluvium jgrovided.

Water qualityanalysisof Well 6b indicats that all constituents sampled are below U.S.
Environmental Protection Agency (EPA) and State of Californiakarg water
maximum contaminant levelMCLs); therefore, project impactdue to use of potable
waterwould be less than significafdr Well 6h

7122
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T

The transmissivity calculated for the combinpdmping fromWells 6aand6b, 72 hour
constant ratgestis 931.1square feet per dayegt/day) or 6,964 gallons per day/foot
(gpd/ft) using theTheis Recovergolution, which best fit the data with a sum of squares
of 0.056 This transmissivitywas calculated using the data collected from the observation
well (Well 6). The coefficient of storage calculated from data obtained in Well 6 is
0.0012 for the combined Wells 6and6b 72 hour constant rateest.

Well 8 Study Area

T

Groundwater occurs within alluvium, weathered rock, and in unweathered fractured rock
underling the 0.5mile radius study area surrounding Welll8ere is arestimated 1,004
acrefeet of water in storage in the study area with and average annual groundwater
recharge rate 067.8 afy based on average annual rainfall &5Llinches per year.
Recharge is greater in the study area surrounding Well 8 as the soil types within 0.5 miles
of well 8, allow for more infiltration than those within 0.5 miles of Wells 6a and 6b.

There is sufficient longerm availability of groundwaterf the Project within the 0.5

mile radius study area surrounding Well 8 based on a water budget analysis, which
indicated that the amount of groundwater storage will not be reduced to a level of 50% or
less because of Project pumping.

Potential longterm dawdown at the nearest edite well (McCain Conservation Camp
Well) located 1,800 feet from Well 8 as a result of Project pumping from Well 8 after 5
years is predicted to &5 feet. This would be considered to be a less than significant
impact based othe County of San Diego well interference threshold (typically 20 feet
based on a maximum 5% impact to a-408eep well).

No significant impact to groundwatdependent habitat is likely to occur due to
groundwater extraction form Well 8 because thect@ipn communities near the well do
not rely on groundwater from the alluvial water table.

Water quality analysis of Well 8 indicates that elevated gross alpha and uranium
concentrations were detected. The uranium concentration detected in Well 8 at-21.5
2.70 pico curies per liter (pCi/L) exceeded the California drinking water MCL of 20
pCi/L. As the range of the analytical error for uranium may result in a concentration less
than the MCL, Dudek recommends additional radiochemistry analysis. If cadditi
analysis indicates Well 8 continues to exceed the drinking water MCL for uranium,
wellhead treatment would be required to use the well water as drinking water. No
treatment would be required for Well 8 for apatable use.

7122
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1 The transmissivity estimadefor Well 8 calculated using the data collected from the
observation well (Well 8a) using the Themsoverysolution is1633feef/day or1,2215
gpd/ft, which best fit the data with a sum of squares of 25[8@ coefficient of storage
calculated frondata obtained in Well 8a is 0.0®for the Well 8 pump test.

A separate Groundwater Monitoring aMitigation Plan (GMMP) has been prepared for the
Project (Dudek 2013), which details thresholds forsité well interference and groundwater
dependent hatat. The GMMP provides recommendations for ongoingitaand offsite water
level monitoring andestablishes groundwater thresholds for-gifi® well interference and
groundwater dependent habitat.
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1.0 INTRODUCTION
1.1 Purpose of the Report

This groundwater resources investigation was prepared on belRiiggedLLC by Dudek for
submittal to County of San Diedgdlanning and Development Services (PDS; formerly DPtbU)
satisfy grounwater resource investigation scoping requirements outlined in Guidelines for
Determining Significance and Report Format and Content Requiren@mtsindwater
Resources (County of San Diego 2007). This report is also prepared in accordance with the
projectspecific Well Test Plan approved by the CouR®S(Appendix A)

1.2 Project Location

The approximately 76%acre RuggedSolar Farm Project (Projectls located north of
InterstateB (I-8) to the east of Ribbonwoddoad and primarily west of McCain Valley Road
(Figure 1and Figure 2 More specifically, Rugged is located east of Ribbonwood Road and
includes the followinpa s sessor 6 s pPABNSc6d106004, 6002, 611090
04, 611091-03, 611091-07, 611-100-01, 61310002, 612030-01, and 61030-19; and a
property (APN 611110-01) located adjacent to and east of McCain Valley ROHtke
proposed solar farm would considtfour discrete, noitontiguous areas on either side of the
ephemeralTule Creek caidor, and would becrossed from east to west lay access road
associated with the Tule Wind Proje@the study area lies within tHeve Oak SpringdJ.S.
Geological Survey (USGS) 7finute quadrangle, Townshift7 South, Range 'East,
Sectiors 8, 9, 15,16 and17 (Figure2).

1.3 Project Description

As proposed, the Rugged solar farm project would produce up to 80 Miteoiating current

(AC) generating capacity and would consist of approximately 3¢aB@entradr photovoltaic
(CPV) trackerson 765acres in the unincorporated community of Boulevard, California. In
addition to the CPV trackers and inverter transformer units, Rugged includes the following
primary components:

1 A collection system linking the CPV trackers to thesite project substatioconsisting
of (i) 1,000 volt (V) direct current DC) underground conductors leading to (ii) 34.5
kilovolt (kV) underground and overhead AC conductors.

1 A 7,500squarefeet(sf) (60 feet x 125 feetpperations and maintenanc@&M ) building.

1 A 2 acre onsite private collector substation site with a pad area of G000 feet x 100
feet) with maximum height of 35 feet and includes af{05 feet by 30 feet) control house.

7122
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Upon completionglectrical productiorwould be monitored on site at the O&M amrend off
site through a SCADA system.

Primary access to therojectwould be from Ribbonwood Road and McCain Valley Road. One
roadway would be constructed off site from Ribbonwood Road leading to the northwest building
block. Access to the central buitdj block would be provided via McCain Valley Road. The
central building block would also include an access road leading south crossing Tule Creek to
provide access to the southern building block. The eastern building block will be accessed via an
access rad leading from McCain Valley Road crossing beneath the Sunrise Powditiak
Rugged solar farm would tie into the Tule WiRabject (Major Use Permit (MUP) 33600-019)

genttie alignment as adopted by the Board of Supervisors on August 8, 2012. Thé d8stie

for the Tule WindProject would include a 69 kV undersling line to service the Rudipar

Farm Project Rugged Solar LLC and Tule Wind LLC have a jeiise agreement in place for

use of the gettie line, associated transmission towers, acckss road.

Project construction will consist of seveedttivitiesconducted overraapproximatel year time
periodincluding site preparation, development of staging areas and site accessaunoatsar

CPV assembly and installation. After site pregimn, initial project construction will include the
development of the staging and assembly areas, and the grading of site access roads for initial
CPV installation.CPV tracker installation woulthclude four tracker installation and assembly
phasesThe anticipated water demand associated with both construction activities as well as the
ongoing operation and maintenance needs of the project are provided in 3gkction

1.4 Applicable Groundwater Regulations

The San Diego County Groundwat&rdinanceSecton 67.722.B.st at e s , AThe [ Ma
Permit] shall not be approved unless the approving authority finds, based upon the Groundwater
Investigation or otheavailableinformation, either: (1) for a water intensive use, the groundwater
resources are adequdte meet groundwater demands both of the project and the groundwater
basin if the basin were developed to the maximum density and intensity permitted by the General
Plan; or (2) fo all other projects, that groundwater resources are adequate to meet the
groundwater demands of the projéCounty of San Diego 2013)0

The County Guidelines for Determining Significac&roundwater Resources contain a series
of thresholds for determining significanoéwater use impacts specific gpoundvater quantity
andgroundwater quality. To evaluatBrojectimpacts to groundwatequantity, a water balance
analysis is typically requireth combination with pumping tests of existing wells to evaluate
potential changes in water levels associated with groundwaterThgseinvolved conducting
supply well testingthat consists of astepdrawdown test followed by a minimum #ur
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constant rat@ump test at each well location. Data obtained from the well testing then used

to evaluate the lonterm availability of groundwtar within the basin. The County Guidelines

for Determining Significana@ Groundwater Resources contains the following guideling ithat

met, would be considered a significant impact to local groundwater resources as a result of
project implementation:

For proposed projects in fractured rock basins, groundwater impacts will be
considered significant if a soil moisture balance, or equivalent analysis, conducted
using a minimum of 30 years of precipitation data, including drought periods,
concludes that at grtime groundwater in storage is reduced to a level of 50% or
less as a result of groundwater exti@c{County of San Diego 2007).

To evaluate ofkite well interference as a result of this project, the following guideline for
determining significance iypically used:

As an initial screening tool, offite well interference will be considered a
significant impact if after a five year projection of drawdown, the results indicate
a decrease in water level of 20 feet or more in thesitdf wells. If sitespecific

data indicates water bearing fractures exist which substantiate an interval of more
than 400 feet between the static water level in eachitaffwell and the deepest
major water bearing fracture in the well(s), a decrease in saturated thickness o
5% or more in the offsite well would be considered a significant impact (County
of San Diego 2007).

To evaluategroundvater quality impacts as a result of this project, the following guideline for
determining significance is typically used:

Groundwaterresources for proposed projects requiring a potable water source
must not exceed the Primary State or Federal Maximum Contaminant Levels
(MCLs) for applicable contaminants. Proposed projects that cannot demonstrate
compliance with applicable MCLs will beonsidered to have a significant impact.

In general, projects will be required to sample water supply wells for nitrate,
bacteria (fecal and total coliform), and radioactive elements. Projects may be
required to sample other contaminants of potential candepending on the
geographical location within the County.
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2.0 EXISTING CONDITONS

The following subsections includéescriptions ofthe physical, geologic, and hydrogeologic
characteristics of t he P r mgluded tare detads refgdrdeng Pr o |
topography, climate, land use, geology, soils, hydrogeologic units, hydrologic inventory,
groundwater levels, groundwatemand, and water quality.

2.1 Topographic Setting

The Project is located justastof the Tecate Divide, a series of ridgelines separating drainages
that discharge to the Salton Sea from drainages that discharge to the Pacific Ocean. The Project
is locatel in theMcCainHydrologic Subarea (HSA;2271), which is contained in théacumba
Hydrologic Area (HA; 72270) all within the Anza BorregoHydrologic Unit (HU;72200) that

drains tavardthe Salton SedFigure 3).

Elevations on thérojectrange from approximately 3,510 fembove mean sea levedr(is) in

the easternmost portion of the site, east of McCain Valley Road, to approximately 3,680 feet
amslin the northern portion ahe site.The topography in the watershednsiss of some stee
areaswith scattered rock outcroppings and other relativelydteaswith vegetation, including

oak treesand alkali meadowsThe site encompasses a portion of Tule Creek, an intermittent
creekthat runs to the southwest in an open area between 500,800 feet wide and with a
slope of about% (AECOM 2012b).

2.2 Climate

Boulevardexperiences warm summer months and cool winters. Average temperatures vary
greatly within the region. Mean maximum temperatures in the summer months reach the
high-80s to lav-90s (degrees Fahrenheit), while dropping into the {60k (degrees
Fahrenheit) in the fall months. Temperatures may fall below freezing in the winter, with
snow levels occasionally below 2,500 feet. Tabl&é Bisplays the average monthlgnd
annual milmum and maximum temperatures from the Campeather station located
approximately12 miles soutlwest of the Project at 32°3North latitude 116°28'West
longitude and an elevation of 2,630 feet. Temperature records are not available for the other
weather stations discussed below tla¢ohave precipitation records.
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Table 2-1
Climate Temperature Data Recorded at CampdVeather Station

Temperatures (°EP48 to 2012 MearNumberof Days 1948 to 2012
Morthly Averages RecordExtrames Max.Temp. Min.Temp.
Daly Daly Record [ Record | 90°Fand | 32°Fand | 32°Fand | O°Fand

Morth | Max. Min. Morthly High Low Above Bebw Bebw Bebw
Jan 62.1 33.6 47.9 85 10 0 0 15.2 0
Feb 63.5 33.8 48.6 86 12 0 0 13.1 0
Mar 66.2 35.0 50.6 92 15 0.1 0 11.6 0
Apt 71.3 36.9 54.1 99 20 0.7 0 6.9 0
May 77.8 40.7 59.3 103 25 3.6 0 2.6 0
Jure 86.6 44.6 656 107 29 12.9 0 0.4 0
July 93.8 52.4 73.1 111 34 24.6 0 0 0
Aug 93.7 53.0 733 107 30 24.5 0 0 0
Sep 89.4 48.9 69.1 107 29 17.0 0 0.2 0
Oct. 79.6 41.9 60.8 103 22 4.9 0 2.4 0
Nov 69.3 36.3 52.8 92 16 0.1 0 9.8 0
Dec 62.6 32.7 47.6 86 12 0 0 16.8 0
Year 76.3 40.8 58.6 111 10 88.2 0 78.9 0

Notes: Campaveathestations located at 32°3716°28at an elevation of 2,630 feet.
Saurce: WRCCQ2012a

Precipitation records from fivaearbyrain gauges were obtained in order to determine annual
average rainfall at the Project site. The rain gauges are located in Boulevard (two stations),
Tierra del SalMorning Star Ranch, and Campo. The location (ld&étand longitude), elevation,
years of operation, mean annual raintaild source of datare provided in Table-2. Figure 4

also depicts the locations of the rain gauges.

Table 2-2
Rain Gauges in Project Area
Elevation Yearsof Average Annua
Station Location (feet amsl) Operation Rainfallinches) Source
Boulevard 1 N32°4Q W 116°17 3,353 19240 1967 14.8 NOAA
Boulevard 2 N 32°40W 116°18 3600 1969 to 1994 17.0 NOAA
Tierra del Sol N 32°39W 116°19 4,000 19710 2012 10.6 County
Morningtar Ranchf N 3237', W 1621 3,659 1990 to 2005 15.8 Ponce
Campo N 32°37W 116°28 2,630 1948 to 2012 14.3 WRCC
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Table 23 displays average monthly precipitation data and the highest daily precipitation from
1924 to 1967, as collected from the Boulevatdtion 1 located approximatel2 miles
southwesbf the Projectat 32°40'North latitude, 116°18Westlongitude,and an elevation of
3,250 feet(WRCC 2012b). The majority of the rainfall occurs during the winter months.
Average annual precipitation in the site area, based on the gauging station at Boatksvamd

is 14.84 inches, with January recording the higmeshthly average of 2.26 inches and June
recording the lowest monthly average of 0.04 inch.

Table 2-3
Precipitation Data Recorded at Boulevard Station 1, California
Rainfall (inches)19241% 7
Month Average Highegyear Lowest/ Year Highest Daily
Jan 2.26 7.98/1930 0/1942 2.00
Feb 2.30 11.58127 0/1961 3.76
Mar 2.13 7.211%2 0/1959 2.30
Aprt 1.33 4.791A91 0/1934 1.95
May 0.38 2.64/1957 0/1934 0.93
Jure 0.04 0.64125 0/1928 0.55
July 0.41 2.57/1938 0/1928 1.97
Aug 1.01 4.96/1936 0/1928 4.00
Sep 0.66 5.94/1939 0/1928 3.82
Cct. 0.70 3.85/1925 0/1937 3.85
Nov 1.03 5.74/1965 0/1937 3.30
Dec 2.58 10.70/1926 0/1958 3.85
Year 14.84 24.50/1936 6.29/1953 4.00

Notes:Boulevardtatiorl located at N 32540116°18, at an elevation3#50feetfrom 1924967.
Boulevarstatior? located at N 32540116°17 at an elevation (85D feet from 1969 to 1994
a Average values for yd@241%7 including years with missing data

Saurce: WRCC201D.

According to historicalprecipitation data recorded from 1924 to 1994 from the combined
Boulevard weather stations 1 and 2, the average annual precipitation is approximatelghts.

per year (as calculated for years with complete data); wikh&Qrecipitation occurring beteen
October and April (NOAA 2011). Annual precipitation totals at the Boulevard stations vary
significantly from year to year as depicted in Exhib&.2

Using the historical precipitation records from therra del Solstationlocatedat 32°®' North
latitude 116°19 West longitude and an elevation 04,000 feet from 1971 to 2012, average
annual precipitation over a Afar period is approximatel§0.6 inches (Exhibit 2-B). A
comparison of the available saiwateryear precipitation data fromierradel So| Boulevard,
Campo, and Morning Star Ranaldicates that annual precipitation values are typidakg at
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theTierra del Soktation(Exhibit 2-C and Exhibit 2D). Precipitation measured at Campo station
from 1982 to 2011 indicates an average ahpuecipitation of 15.2 inches, as compared to only
11.4 inches at Tierra del Sol over the samey&ar period (Exhibit ). Precipitation data
measured at the Morning Star Ranch from 1990 to 2005 (Ponce 2006), located approgimately
miles southwesbf the Project aB2°37' North latitude 116°21' Westlongitude,and an elevation
3,659 feet,indicates an average annual precipitation of 15.9 inches as compared to only 12.6
inches at theTierra del Solstationover the same 1$ear period.The regional rean annual
precipitation isohyetalculated by the USGr the Projectite is reported a14 inchesfor a
majority of the Project ands11 inches for a small portion of the Projééigure4). The project

site lies with the 12 to 15 inch precipitatiomra on the San Diego County Groundwater
Limitations map.Based on the County map, the average annual precipitation is assumed to be
13.5 inches for the project site.

The discrepancy in rainfall recorded Hierra del Solstationas compared to the otheaim
gauges may be due to (1) variability in rainfall, (2) strength of wind at the gdiegpting how
much water collects in the gaygand (3) differences in the type of rain gauges used
Precipitation in the region can vary during the summer months whevective precipitation
(thunder stormsylominates. This precipitation is highly localizé2uring the rest of the year,
most rain isstratiform (caused by frontal systelmin the local region with some orographic
precipitation occurring due to higher eddion of the area relative to the coast. Convective
rainfall may explain somébut likely not all,variation in the rainfall recorddn additional source

of variability in the rainfall record is the local wind strength and gauge placemamtmore
wind, the less rain caught in the ragauge due to turbulent flow around theuge. The rain
gauge at Boulevardgtationwas located relatively close to the surface of the ground (where the
airflow is slower due to friction) in a relatively protected areacontrast, he raingauge at
Tierra del Sobktationis located abous feet above the ground on a ridgeline subject to fairly high
winds during storms. Thiglifference in gauge height and local wind strengtuld account for

a significant portion of the dcrepancy between the statigddlan, pers. comm2012).Therain
gauge that previously existed a@oulevardstationand the rain gauge at Campgtation are
standard rairgauges commonly used by the National Weather Sen{ldgVS) for official rain
gauge manual observations. The ragauge atTierra del Solstationis a tipping bucket rain
gauge typically used in automated observations. Each type ofjeage has its own unique rain
catch characteristics. Because of how the rainfall is directed intgpieg bucket, it frequently
registers a lower amount of rain relative to the standardyeaige (Allan, pers. comm. 2012)

Based on review of local rainfall data in the Project area, it appears thEethe del Solrain
gauge underestimated rainfély 20% to27% during the lasB0-year period. Therefore, the
water balance analysis presented in Section 3 that uségethe del Soprecipitation datdikely
underestimateprecipitation andyroundwater rechargdhis conservative analysis is used & t
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primary analysis for determining whether the
A secondary water balance analysis was also performed using the Campo precipitation data,
which is likely more representative of the regional precipitation.

Exhibit 2-A
Annual Precipitation Data Boulevard Stations 1931 to 1994

40 40.00
i Boulevard Station Water-Year Annual Total Precipitation Data

Source: NOAA National Climatic Data Center
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Exhibit 2-B
Annual Precipitation Data Tierra del Sol Station 1971 to2011

25.00 20.00
Tierra del Sol Station Water-Year Annual Total Precipitation Data
Source: County of San Diego
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Exhibit 2-C

Annual Precipitation Data Campo Station1971 to 2011

40 40
Campo Station Water-Year Annual Total Precipitation Data
Source: WRCC
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Exhibit 2-D
Water Year Precipitation Data 1982 to 2012

40

Tierra del Sol, Boulevard and Morning Star Ranch Stations
June to July Water Year Available Precipitation Data 1982 - 2010
Source: NOAA National Climatic Data Center, County of San Diego and Ponce.
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According to the State of California Reference Evapotranspiration Map developed by the
California Irrigation Management Information System (CIMIS), the Project is located in
Evapotranspiration Zone 16, with an average of 62.5 inches of reference evapotranspiration
(ETo) per year (CIMIS 1999 able 24 presents ETo by month in CIMIS Zone T#eannual

62.5 inches of ETo is based on potential evapotranspiration (ET) from turf grass/alfalfa crop,
which assumes a continuous source of moisture and does not consider summer plant dormancy.
Therefore, ETo is an overestimation of actual ET, which varies Wwehvégetation type since

some plants consume significantly more water than others. Drtnighdint plants and native

crops have a crop coefficient of approximately 0.3 (DWR and UCCE 2000), which yields 62.5

0.3 =18.75 inches of estimated ET per year.

7122

DUDEK 2-8 December 2013



Groundwater Resources Investigation Report
Rugged Solar Farm Project

Table 24
CIMIS Zone 16 Reference Evapotranspiration

Month ETo(inches)
Jaruary 1.55
Febuary 2.52

Mach 4.03

Apil 5.7
May 7.75
Jure 8.7
July 9.3

Augist 8.37

Sepgember 6.3
October 4.34

Noember 2.4
De@ember 1.55
Year 62.51

Saurce: CIMIS 1999

2.3 Land Use

The Project site is predominantly undeveloped, though several unpaved roads cross the site,
and there aremall buildings (cabins and ranch bunkhguaed graded areas associated with
non-operational rural air fieldn the northcentral buildng block. According to the San
Diego County General Plan, the site is located within the Mountain Empire Subregional Plan
Area and thdand use category for therojectsite is Rural Landg¢RL) with a permitted
density of 1 dwelling unit per 80 acres (RD). The area is zoned General Rural (S92). The
site is characterized by gently sloping hillsides and shallow valleys, with rock outcrops and a
few small hills scattered throughout. The Phase | report for the project indicates that the site
is currentlyused as grazing land and has been used for agricultural grazing since at least
1953 AECOM 2012a). The site also includes a stock pond, water wells, anmaale
reservoir in the central and northwestern portions of the site, and a SDG&E construction
laydown aea associated with construction of the Sunrise Power Link 500kV high voltage
overhead power line located in the northeast portion ositieavest of McCain Valley Road.

The County of San Diego Draft Land Use Update depicts land use surrounding the &sojec
predominantly rural landsRL-20, RL-40 and RL80; see Figure 5). Additional land use
designations in the vicinity of the Project include tribal lardssisting of the Campo,
Manzanita, and LaPosta reservations to the westirural residential (SRi), rural
commercial,village residential (VR7.3), and public/sempublic facilities associated with
the community of Boulevard located south le8; and public open space to the west and
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northwest In addition, a lowsecurity detention facilitMcCain Conservation Camp}
located to the southeast.

2.4 Project Water Demand

The Project water demand will occur in two distinct phases, with much different water
requirements for construction versus plant operation.

2.4.1 Construction Water Demand

The water required during constructiosoil preparation and gradiraf the Project will be a
function of existing vegetation type, soils present on site, the area to be cleared and grubbed
on a daily basis, the volume of grading, weather conditions, angegbralesign. The
following construction water demands have been calculated with the assumption that water
will be conserved as much as is practicable based on technically and economically feasible
solutions, such as using a ntoxic tackifier to stabilizesite soils, thereby minimiag water

use for dust control.

The peak construction water demand will ocouer a period ofapproximately60 working
dayswhen the site will becleared, grukbed and gradé. The daily estimated water demand
over the60-day periodranges froml92000 gallons per day (gpd) t896,000 gpd (AECOM
2013. After the site has been clearadd gradeda soil tackifier such as Envirotac Il or
similar will be applied to the prepared surfacd the site to stabilize soils. The Envirotac Il
will last up to 18 months without reapplication. After application of the tackifier, it is
anticipated thafl8,000 gpd of water will be requiredn averagefor dust controlfor areas
being actively usede(g., access roads, equipment and vehicle staging aregsfoetthe
remainder of the Project construction

The Project construction is expected to last approximalelyear The expected water
demands by workday are provided in Tabté.ZThe water esthates provided in Table-2
are inclusive of the following activities:
clearing,grubbing andyrinding over40 working days at the start of construction;
massgradingovernineworking days;

9 concretemixing associated with tracker foundations distribute@rceach of thefour
tracker installatiorphases;

1 and ongoing dst control requirementsincluding additional dust control when winds
exceed 15 MPH
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Table 2-5
Construction Water Demand
Day Working
1] 23] 4|56 | 7| 8| 9|10]11]12]13[14[15]16] 17| 18] 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30 | 31 Days | Total Demand | Groundwater
Water Demand in Thousands of Gallons (K gallons) K Acre
Total Per| gallons| feet Per] On | Off
Month 2014 WD| Month | Per Mo] Mo. Site | Site
July 296 | 296 296| 296| 296 | 296 | 296 | 296 296 | 296 | 296 | 296 | 296 | 296 296 81 17 5,119 15.7 9 7
August | 296| 296 | 296 296| 296| 296| 296| 296| 296 296| 296| 296| 296| 296| 296 296 | 296 | 296 | 296 | 296 | 296 296 296 | 192 81 26 7,478 23.0 14 9
Septembe 196| 196| 196| 196| 196| 196 22 | 22| 22| 22| 22| 22 22 | 22 22 22 22 22 2 | 22 | 22 | 22 | 22 22 | 81 25 1,678 5.2 5 0
October | 22 | 18 | 18 | 18 18| 18 | 18 | 18 | 18 | 18 18| 18 | 18 | 18 | 18 18 18 18 18 18 18 18 18 18 18 81 27 549 1.7 2 0
Novembe| 18 18| 18| 18 | 18 | 18 | 18 22 (22| 22| 22| 22| 22 22 22 22 22 22 | 22 2 | 22 | 22 | 22 | 22 81 25 604 1.9 2 0
Decembe| 8 18| 18 | 18 | 18 | 18 | 18 18 | 18| 18| 18 | 18 | 18 18 18 18 18 18 18 18 18 18 12 81 25 503 1.5 2 0
2015
January 12 | 12 22 | 22| 22| 22| 22| 22 22 | 22| 22| 22| 22| 22 22 22 2 | 22 | 22 | 22 2 | 22 | 22 | 22 18 18 | 81 26 626 1.9 2 0
February 18| 18| 18| 18] 18] 18 18] 18] 18] 18| 18] 18 18| 18| 18 | 18 | 18 | 18 18| 18| 18| 18| 18| 18] | 8| 24 513 16 | 2 0
March 18| 18| 18 | 18 | 18 | 18 18| 22| 22| 22| 22 | 22 22 | 22 22 22 22 22 2 | 22 | 22| 22 | 22 | 22 22 81 26 622 1.9 2 0
April 18| 18 | 18 | 18 18| 18| 18 | 18 | 18 | 18 18| 18 | 18 | 18 | 18 18 18 18 18 18 18 18 18 18 18 18 | 81 26 549 1.7 2 0
May 18 | 18 18| 18 | 18 | 18 | 18 | 18 18| 18 | 18 | 18 | 18 | 18 18 18 18 18 18 18 18 18 18 18 18 18 81 26 549 1.7 2 0
June 18| 18 | 18 | 18 | 18 | 18 18| 18 | 18 | 18| 18 | 18 18 | 18 | 18 18 18 18 18 18 18 18 18 18 18 18 &\\\\\\& 81 26 549 1.7 2 0
July 18 1 18 0.1 0 0
2014 Totg 732 145 15,933 49 33 16
2015 Totg 244 155 3,428 11 11 0
PROJECT TOT4 976 300 19,361 59 44 16
Activity
= Clearingzrubing, Grinding and Dust Conti Notes:Water demand estimates include 4,040 gallons per day of water required for concrete workppgpoBbdalisasetiton no of trackers) across four tracker installation phas
= Mass Gradiagd Dust Control day demand was estimated based on the number of days where average wind speeds exceeded 15 MPH at the Zadgys sBdkedin230P construction days out of 3&idday
= Concrete Wo year this works out to 19 wind days. The associated water requirement was split evenly across the monthaidaringuidhimtcoonstru
= Daily dust control only WD = Wind Day Demand (Additional dust abatement required when winds exceed 15 MPH).
| = Norcalendar day
= Sundaifolliday
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Considering the nature and phasing of thaskvities, the total construction water demasd
expected to be approximately 19.4 million gallons, or 59-feme

On-site wells 6a, 6b and 8 are limited to a combined capacity of 127 gallons per minute (gpm)
or 182,880 gpd. Existing use of Well 6a6$600 gpd for operations at Rough Acres Ranch.
Additionally, Tule Wind Project O&M is estimated to use 2,500 gpd from Well 6a.
Considering existing use of Well 6a for the Rough Acres Ranch and O&M needs for the Tule
Wind Project, which is expected to beilb by the time Rugged begins construction, it is
estimated that approximately 173,780 gpd would be available from the three wells for
constructiorrelated use. Given these limitations,-gite water use from Wells 6a, 6b and 8
together are assumed to plypgroundwater at a maximum rate of 14 afget per month in

the beginning of the construction period, decreasing to less than Zeatrper month
thereafter. The total esite groundwater demand during project construction is approximately
44 acrefed. Early in the construction period, approximately 16 deet of groundwater will

need to be supplied from eéite sources.

2.4.2 Operational Water Demand

The highestoperational water demandse anticipated toccur during CPV panel washiramd
application of a nortoxic soil binder to stabilize site soils. Panel washiwgich would occur
approximately me times per year by mobile crewsiJl be undertaken using a tanker truck and
smal |l er Asatell it e-éite watenstoitageuaaksllhbe instplled to fadlitate . OnN
washing and to support fire suppression. Each panel washing truck will carry water treatment
equipment and trueknounted panel washing booms. Water will be treated to ensure a hardness
level of 7 milligrams per liter (mg/Lyr less and to remove impurities. Wastewater from water
conditioning not used for panel washing will be captured and disposed -siteoffAs a
conservative estimate, approximately 24 gallons of water will be required to wash each set of
tracker modules foa total of 775,008 gallons per year ot aty.

It is anticipated that the soil stabilizer chosen for the project would need to be reapplied
annually. The project would utilize a soil binding stabilization agent that is nontoxic and
permeable. The purpeof the soil stabilizer is to prevent erosion and to reduce fugitive dust.
Reapplication othe soil stabilizer agent requeg@pproximately 3,300 gallons of water per
acre. Approximately 254 acresconsisting of O& building areas, substation, fire and
service roadswill be surfaced with decomposed granite requiring annual soil stabilizer
application. Thus, the annual water demand for soil binder application is anticipated to
approximately 838,200 gallons, o62acre-feet.
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Sanitary and drinking water needs associated with @&M building would require
approximately 125,664 gallons per year (@r &fy), based on an average monthly water usage of
10,472 gallonsThe proposed landscape vesjate screen would reqe 508328 gallons per
year or 1.56 afyA contingency of 1.8 afy has been included in the operational water demand
should additional water be required to meet Project demand.

To meet operational water demand, the Project is expected to reguo@.9 nillion gallonsor

8.7 afy as shown in Table-8. For the purpose of the groundwater analysis in this report, it is
assumed that the operational water demands of the project would be entirely met using
production from the osite water production wells (Wel6b and 8)

Table 2-6
Operational Water Demand

Application of Soil Binder (if required)

Number of gallons/acrefyear 3,300
Acres 254
Water use/yeapgallons (acifeet) 838,200 (2.5%)

Tracker Washing
Washes/year 9
Number of trackers 3,588
Gallons/tracker/wash (maximum) 24

Total tracker water use/ye@ilons (acifeet) 775,008 (2.38)
Potable Water Needs
Amount of Potable Water usage péi ydlons \ 125,664 (0.38)
Landscape Vegetative Screen
Water use/yeiagallons (acffeet) ‘ 508,328 (1.56)
Contingency

Water use/yeiagallons (acffeet) \ 587,70418)

Total Water Use Per Ye\ 2834904gallons/ 8 acrefeet

Based on application of nontoxic permeable soil binding agent 3,300 gallons per acre annually.

Based on constructed degraded granite surfaces within the Project site consisting of O&M building aresesviteésbaiitsn, fire and
One acrfoot = 325,851 gallons

Average monthly water usage is 10,472 gallons, according to thBi€ity (f(82).

AW N P

2.4.3 Amortize Construction Water Use with Operational Use

In order todetermine whether the Project is required to complete a Water Supply Assessment
(WSA) in accordance with California Water Code (CWC) Section 10912(a)(5)(B), the Project
construction water use is amortized over ay2@r period, which is the period that WSAs are

required to reviewNo WSA is required unlessthe faci t y qual i fi es Secs a #fAp
10912 (a) (5)(B) dedfor solasandwind projeats th pstoqd tees 0t hat a
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photovoltaic or wind energy generation facility approved on or after the effective date of the
amendments made to this section at the PRAN2 Regular Session is not a project if the facility
would demand no more thatb acref e et of water annual |l Yyyea&r The
construction period i59 acrefeet, and the annual water demdadoperation is approximately

8.7 acrefeet. Therefore, over a A@ar period the Project will us224 acrefeet or 11 afy
amortizedover 20 years. As the Project will demand less thara@fefeet of water annually
amortized over the 2@ear period, a WSA is not required.

2.5 Geology and Soils

The project is located on the eastern portion of the Peninsular Range geomorphic prowhce whi
is a series of northwestiented mountain ranges separated by northwest trending valleys,
subparallel to faults branching from the San Andreas Fault. Regionally, the trend of topography
is similar to the California Coast Ranges, but the geology is tikerehe Sierra Nevada, with
granitic rock intruding older metamorphic rocks. As shown in Figure 6, the project area is
underlain by Cretaceous plutonic rocks of the composite Peninsular Ranges Batholith, namely
consisting of a bedrock unit known as thend@lite of La Posta (also referred to as the La Posta
Quartz Diorite) (USGS 2004). The bedrock unit is topographically expressed by low hills,
valleys, and undulating topography atop an elevated highland, which includes the McCain Valley
north of I8, andthe Campo Valley southwest 68l The Tecate Dividie a subtle NNErending

ridge within the Tonalite of La Postaseparates drainages that dischargeatd the Salton Sea

from drainages that dischargevardthe Pacific Ocean via the Tijuana River.

Generaly, the Tonalite of La Posta is weathered near the surface and supports a sandy
topsoil. At a regional scale, the granitic rock preferentially weathers along
fractures/lineaments in the landscape created byvexdical tubularbodies of rock up to 0.5

mile thick (USGS 2004). This structure has a &may to create hills and stream valleys
oriented roughly parallel to the outer boundary of the batholith. Regionally, the Tonalite of
La Posta is bounded to the west and north by higher mountainous pegksLéguna
Mountains) consisting of a mix of uplifted plutonic and ancient metamorphic rock. Further to
the east and northeast, canyons lead out of the mountainous hightanulsgh older
metamorphic rocks, into broader alluvial valleys on the westema sfdthe Salton Trough

and within the Anza Borrego State Park and Carrizo Plain regions.

The type, aerial extent, and some key physical and hydrological characteristics of soils mapped
nearthe Projectwere identified based on a review of soil surveys pteted by the USDA,
Natural Resources Conserneat Service (NRCS) (NRCS 201LZSoil units are shown in Figui®e
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and are described in Table72 Approximately 14% of the proposed Project site is underlain by
deeper alluvial soilsL{u) associated with Tul€reek; these soils, along with the Tollhouse rocky
coarse sandy loamT¢E2 and rock outcropsAcG belong to Hydrologic Groups C and D
(higher runoff potential), primarily as a result of a higher fraction of silt and clay (for the alluvial
soils), or becase of the shallow depth to a restrictive layer (for the Tollhouse soil and rock
outcrops). These conditions cause a higher portion of precipitation to be conveyed as runoff
compared to deep, highpermeable soils.

Table 2-7
Soil Units within the Rugged $lar Farm Footprint
Depth to : :
Acres (Percent o restrictive | Hydrologic| Erosion
Map Unit, Soil Name the Project Site) Parent Material | layer (inches) Group! Factor®

LcE2, La Posta rocky loamy 518 68%) Residuum weathere 2040 B 0.150.24
coarse sand from granodiorite
Lu, Loamy alluvial land 103 (2%) Residuum weathere > 60 C 0.370.49

from calcareous

sandstone and shalg
MvC, Mottsville loamy coars 96 (B%) Alluvium derived fro > 60 A 0.200.24
sand granite
ToE2, Tollhouse rocky coars 13(2%) Residuum weathere 520 D 0.15
sandy loam from granodiorite
KcC, Kitchen Creek loamy 15 (2%) Residuum weathere 4060 B 0.17
coarse sand from granodiorite
CaB, Calpine Coarse Sandy 12 (2%) Alluvium derived fro > 60 B 0.150.24
Loam granite
AcG, Acid igneauek land 4 (1%) Acid igneous rock 0i 4 D 0

a

Hydrologic soil groups are used for estimating the runoff potential of soils on watershedsduirtteoersilovmsradter a prior

wetting and opportunity for swelling, and without thegffectctiweegetation. Soils are assigned to groups A through D in order of
increasing runoff potential.

Erosion factor Kw indicates the susceptibility of the whole soil to sheet and rill erosion by water (estiynite pereemoelified b

of rock &igments). The estimates are based primarily on percentage of silt, sand, and organic matter and on soil structure and K
Values of K range from 0.02 to 0.69. A range of values is given because map units are composed of several soil series.

Wind erobility groups are made up of soils that have similar properties affecting their susceptibility to wind areamn in cultivated
The soils assigned to group 1 are the most susceptible to wind erosion, and those assigned to group 8udee the least suscepti
Risk of corrosion pertains to potentintlscéd electrochemical or chemical action that corrodes or weakens uncoated steel or
concrete. The rate of corrosion of uncoated steel is related to such factors as soil -sipéstlistiilpertjcdeidity, and electrical
conductivity of the soil. The rate of corrosion of concrete is based mainly on the sulfate and sodium cargtemnteExture, moist
and acidity of the soil. The risk of corrosion also is expressed as low, gtoderate, or hi

Shriniswell behavior is the quality of soil that determines its volume change with change in moisture cohtarge The volume
behavior of soils is influenced by the amount of moisture change and amount and kind of clay in thieilggiisLisedrtextensi
determine the shriivkell potential of soils. The shwielk potential is low if the soil has a linear extensibility of less than 3%; moderate
if 3% to 6%; high if 6% to 9%; and very high if more than 9%.

Source NRCS 2012

1

DUDEK

Note: Figure 7 shows soils within a 0.5 mile radius of wells 6b and 8, whereas Talgee8ents acreages of
each soil unit within the footprint of the proposed Rugged Solar Farm.
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2.6 Hydrogeologic Units

Three hydrogeologic units are mapped within Brejectarea, including recent alluviunand

both the weathered and -weathered componentd the Cretaceou$onalite ofLa Posta. The
alluvium is directly underlain by th&onalite of LaPosta which is also exposed as oufeso
throughout the watershed. The weathered component of the bedrock is also referred to as
decomposed granite (DG), and the underlying crystalline bedrock is extensively fractured and
appears to be the most substdraguifer in the region.

Boring logs were obtained for several of the existingsiv@ wells and for wells within the
vicinity of the ProjectOn-site wells associated with the Project consist wéw productiorwell

(Well 6b) and an existing wel{(Well 8), which was deepenedther wells in the vicinity are

used by rural residenceldian reservations, the McCain Conservation Camp, #wedRough
Acres FoundationThe subsurface lithologgnd description of hydrogeologic units are based on
well logs compéted as part of this investigation and additional data obtained from a groundwater
investigation completed by Gdmgic Associates for thdule Wind Project and th&ough

Acres RanclCampgroundProject(GLA 2012a, 2012b).

Alluvium : Alluvium in the regionand in the vicinity ofwWells 6b and 8 is primarily associated
with the Tule Creek corridor ants tributaries. Figure 8howsthe alluvium in the center of the
McCain Valleyalong Tule Creekandthe alluvial land I(u), the Mottsville MvC), and Calpine
(CaB) solil units, as shown in Figure &ll consist of alluvium derived from granitic rock. These
units approximate thaerialextent ofrecentalluvium in the project aredVell 6ais located in an
area mapped as alluvial landuf, and geologic informatio suggests that the alluvial deposits
are approximately 70 to 80 feet thigksLA 20123. The California Department of Water
Resources (DWR}yvell completion report for WelB (mapped within Calpine soil) identifies
alluvial material extending to a depth about 12 feet. The depth and presence of alluvium
within any one place in the project area is variable, bat its thickest toward the center of the
McCain Valley, reaching a maximum of about 70 to 80 feetow ground surfaceb@g and
pinching out tovard to outer margins of the Ny and upstream of tributary streams

Decomposed Granite (DG)Weathered bedrock consisting of @Gcurs beneath the alluvium,

where present, and at the ground surface elsewhere. Based on well completion reports available
from the DWR, decomposed granite Well 6a and Well 8 extends to a depth280 and 310

feet respectively

Granitic Bedrock: The crystalline bedrock is predominantly composed of tonalite. It is
extensively fractured as evidenced by regional lineaments that trend both ndrsiowtstast
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and westeast as depicted on thaterferometric synthetic aperture radar (IFSAR) digitdéh@
photographyFigure8).

A conceptual hydrogeologic cross section through the Ruggetiastbeen produced using
reported lithology from orsite Well 6 and 6aand oftsite Well 4, as depicted in Figure 9
(GLA 2012a).

2.7 Hydrogeologic Inventory and  Groundwater Levels

Sevenwater wells currently existon the Projectsite and are associated with ranching
agriculturaland recreationahctivities. Five additional wells exist ofite that are associated
with Rough Acres RanchlTwentyfour unique confidential well logs were identified in the
vicinity of the Project siteThe location of orsite and offsite wells is depicted in Figure 10,
and well information including groundwater levels is provided in Tab8 Qonfidential well

logs are not correlated with mapped well locations. County well permits by parcel and
developed rural residential parcels are depictdeigare 10.

Well depthsfor on-site wellsrange from170 to 480 feet de@. It should be noted that
several borings hee been drilled on Rough Acres Ranch up to 970 feet bgs. Deep borings
in Wells 6b and8 encountered water bearing fractur€sllapse of the formation borewall,
however, prevented installation Bells 6b and 8 to the total depth of the drilled borings.
Well yields for onsite wells range from 0.5 to 60 gpm with an average well yield of
approximately 34 gpnmOn-site wells are completed in alluvium, DG, and fractured granitic
bedrockas discussed in Section 2.6.

Depthsfor off-site wellsrange from85 to 890 feet de@. Well yields for offsite wells range
from 1.5 to 100 gpm with an average well yield of approxima®dygpm.Off-site wells are
predominantlycompleted in DG and fractured granitic bedrodke DG/bedrockcontactis
reported to range frorh to 480 feet deewith an average depth of 90 fdmgs.

Table 2-8
On-Site and Off-Site Well Description

Well Alluviun
Completion Approximate Residual | Decomposed
Well Depth (feetf Depth to Wate| Production Soil Granite (DG)| Fractured Granite
Number bgs) (feet bgydate | Capability (gpm| (feet bgs) (feet bgs) (feet bgs)
Onsite Wells

Well 6 295 16.12;1/31/201 60 NA NA NA

Well 6a 385 16.18;1/8/201] 50 0-70 70230 230420

Well 6b 480 14.7;1/31/201; 50 060 60198 198680
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Table 2-8

On-Site and Off-Site Well Description

Well Alluviuni
Completion Approximate Residual | Decomposed
Well Depth (feetf Depth to Wate|  Production Soil Granite (DG)| Fractured Granite
Number bgs) (feet bgydate | Capability (gpm| (feet bgs) (feet bgs) (feet bgs)
Well 8 376 16.3;1/16/201] 27 012 12310 310970
Well 8a 170 27.4;1/31/201; 15 012 12260 NA
Well 9 NA 14.38;1/31/201] <0.5 NA NA NA
Old Ag Wel NA 14.2; 1/31/201 NA NA NA NA
Rough Acres Rar@fisiteWells
Well 1 150 27.35;1/31/201 10 02 2-15 15178
Well 2 185 28.25;1/31/201 6 02 2-15 15178
Well 3 890 12.79;1/31/201] NA NA NA NA
Well 4 185 17.46;1/31/201] 10 0 091 91260
Well 5 NA NA NA NA NA NA
Oftsite Confidential Well Log Summary
Conservatio NA NA NA NA NA NA
Camp Well |
2419 399 NA 15 NA NA NA
2420 260 30;12/7/1985 18 0 0110 116260
2787 260 30; 1/25/1989 10 018 18140 140260
3237 580 60; 6/19/1979 20 NA 05 5580
4700 220 5; 5/17/1978 25 05 510 10220
5033 320 100; 8/10/197] 10 0 013 13320
5581 210 20; 4/3/1972 20 NA NA NA
6759 460 95;11/25/1977 15 02 2-10 10460
6924 240 30; 11/24/198] 12 02 250 50240
9119 330 Na; 3/15/199¢ 5 015 1560 60330
10107 360 25; 5/28/1979 8 015 1527 27-360
11104 185 16; 3/6/1986 12 03 329 29185
11105 105 7; 2/1/1980 42 0-16 16105 NA
11106 320 30; 4/3/1984 14 016 1665 65320
11190 365 40; 4/13/1986 14 0 038 38365
11496 280 2; 6/22/1981 8 042 042 42280
15265 500 20; 2003 14 02 2-16 16500
16457 850 28; 2/14/05 10 06 6-62 62850
16631 780 NA 15 02 2-17 17780
17532 500 NA 42 0 0-20 20500
18948 280 10; 5/21/1985 30 0-23 23120 120280
20811 616 72; 5/4/2011 100 04 4430 430616
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Table 2-8
On-Site and Off-Site Well Description
Well Alluviuni
Completion Approximate Residual | Decomposed
Well Depth (feetf Depth to Wate|  Production Soil Granite (DG)| Fractured Granite
Number bgs) (feet bgydate | Capability (gpm| (feet bgs) (feet bgs) (feet bgs)
20814 810 40; 5/9/20%1 55 06 6-480 480810
20912 566 70; 5/10/2011 100 03 3-360 360566

a  Confidential well logs are not correlated mvéppkd well locations.

b Well 8 was originally drilled to 970 feet bgs with a water producing fracture encountered at 961 feet bgsnitatrippduced 40 gp

airlifting. Welwas completed to a depth of only 376 tket tiga collapsed borehole. Well 8 airlifted 50 gpm during drilling.
¢ Water level reported in Drilling/Destruction Report Well Site No. 1 United StateBBolelarB&tation (Dudek&)011
4 Theapproximatgroductionapabilitis approxirtely 1/3 the airlifted rate reported on the well logs as @pautediviater Well
Testing and Analysis Report for Wells No. 2 and No. 3 United Statesi BBodievBedrStation (Dugzklh.
e Well 8a alluvial thickness inferred from Well 8 log

NA= naavailable
2.8 Water Quality

Groundwater quality in the fractured rock aquifers of San Diego County has not been as
extensively studied as the unconfined alluvial aquifers. Existing water quality data for large
highly-utilized unconfined aquiferds continually collected by state and local water
agencies as well as the California Department of Public H¢&IBPH) and the DWR. Of
Californiads appr o-gsupphlyawnelks, 89% aré in Grouhdwater dsinsc
designated by DWR and charactedzas unconfined alluvial aquifers (Wright and Belitz
2011). Fractured rock aquifers, on the other hamalve highly variable and often low
production ratesAs a result, mformation on groundwater quality within fractured rock
aquifers is scarcand/or notpublicly available.

As part of the California Groundwater Ambient Monitoring and Assessment (GAMA)
Program, limited data was collected from haodk aquifers within the San Diego Drainages
Hydrogeologic Province in an attempt to understand potentialrvgatality concerns within

the province (Wright and Belitz 2011). The hard rock study area was the largest (at 850
square miles), and the sampled wells (public supply wells) were limited. However, the data
may be useful and broadly representative of thgeet@area because the sampled wells, like
the proposed Projecgre primarily completed within bedrock composed dcfured and
decomposed granite.

7122

DUDEK 2-20 December 2013



Groundwater Resources Investigation Report
Rugged Solar Farm Project

The results by Wright and Belitz (2011) provide a general idea of potential groundwater
concerns existingn the Project area. The results relevant to fractured rock aquifers are
summarized below.

1 Inorganic Constituents (with health-based benchmarks) One or more of the inorganic
constituents with healtbased benchmarkgi.e., MCL, Health Advisory Level,
Notification Level) were high (relative to those benchmarks) i®a26f the hard rock
study area; these included vanadium, arsenic, and boron. Vanadiunarsemic
concentrations were not correlated to either urban or agricultural landndsgeting
naturalsources as the primary contributors of these constituents to groundda@ten
was positively correlated with urban land uses, suggesting that anthropogenic activities
are a contributing source bbronto groundwater.

1 Inorganic constituents (with aesth&ic benchmarks). Inorganic constituents with
aesthetic benchmarks that were detected at high relagiveentrations include
manganese (in 3348 of the hard rock study area) and total dissolved solids (TDS) (in
16.7%6 of the hard rock study area). Total shtved solidg(TDS) concentrations were
correlated to agricultural land use suggesting that agricultural practices are a contributing
source of TDS to groundwater. Manganese concentrations were highest in groundwater
with low dissolved oxygen and pH indiceg that the reductive dissolution of
oxyhydroxidesin the bedrockmay be an important mechanism for the mobilization of
manganesén groundwater. TDS concentrations were highest in shallow wells and in
modern (< 50 gas) groundwaterwhich indicates ahtropogenic activitiegrea source
of TDS concentrations in groundwater.

1 Organic constituents Concentrations of organic constituents above the hbakkd
benchmarks were not detected.

The study also indicated that several samples in the hard rock ated had radioactive
elements in the medium (gross alpha) to high (radon 222) range (Wright and Belitz 2011).
According to Figure 4 of the San Diego County Guidelines, the Project site is not located
within an area identified as being a problem area rirates and radioactive elements
(County of San Diego 2009). This does not necessarily indicate that nitrates and radioactive
elements are absent from the Project area, but that it is not in an area that has been sampled
and where a problem has been ideed.
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3.0 WATER QUANTITY IMPAC T ANALYSIS

This sectiordiscusseshe potentialmpactsof theProject onlocal groundwater resourcesterms
of theCounty PDS significance criteria

3.1 50% Reduction of Groundwater in Storage

Due to limited project area and the relatively small water requirement of the Project
compared to the volume of groundwater in storage withinMe€ain Hydrologic Subarea,

an analysis was performed for theo area surrounding the proposed supply Wela and

6b, and Well 8, extending out to a 0.&ile radius, as per consultation with the County
Groundwater Geologist. The Osmile radius ares surroundigy the pumping wedl each
comprise 50Acres(as shown in Figuré0).

3.1.1 Guidelines for Determination of Significance
The following requirement is set forth in the County of San Diego Guidelines (2007):

For proposed projects in fractured rock and sedimentary basins, groundwater
impacts will be considered significant if a soil moisture balance, or equotvale
analysis, conducted using a minimum of 30 years of precipitation data, including
drought periods, concludes that at any time groundwater in storage is reduced to a
level of 50% or less as a result of groundwater extraction.

A projectspecific soil moisure-based water balancenalysis was performed. The analysis
evaluates whether the construction and subsequent operationaldeatands for the Project
maintain at least 50% guadwater in storage overghwo 502acre project groundwater resource
area after 30 years including yearof Project construction and 29 years of Project operation.

3.1.2 Methodology

A soil moisture balance method was used to evalwaitdall recharge within theés02-acre
groundwater resource study asesaurrounding Wells 6and 6b, and Well 8 Figure 10). The
calculation assumes that net flow ofgroundwater into or out of the Orbile radius study area
from larger distances in response to local groundwater pumping draw@ainfall, runoff,
evapotranspiration, androurdwater recharge was calculated in monthly intervassng
historical rainfall datdor a span of 30 years, which includes periods of elevated rainfall and
drought. Pumpinginduced bangesto the volume of groundwater in storage over they&ér
period withn the 0.5mile study areswere evaluated forthe scenarios described in Section
3.1.2.2and Section 3.1.2.8y comparing the cumulative depletion in storage to the maximum
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volume of water potentially available as groundwater storage, a determinatmmvhsther the
50% reduction significance threshold occurs can be made.

The study areas were definedthg horizontal radial boundary of 0.5 mdeound Wells 6a and
6b, and Well 8 (Figure 10)The aquifer storage capacity defined based on the currentl
estimatedaquifer saturated thickneg®r hydrologic unitFor the groundwater production area
surroundingsupply Wells 6a and 6bthe aquifer saturated thickness by hydrologic usit
assumed to b0 fee for alluvium, 10 feet for DG, andb00 feet for fractured rockFor the
groundwater production area surrounding pumping Weth8 aquifer saturated thickness by
hydrologic unitis assumed to b&0 fed for alluvium, 10 feet for DG, and00feet for fractured
rock. These valuesvere derived fom previous estimates of saturated thickessssed to
calculate groundwater in storagssociated with th&ule WindProject(GLA 20123.

3.1.2.1 Groundwater Recharge

Groundwater recharge fdine 0.5 mile study areasirrounding Wells 6a and 6b and WeNvas
estimated using a monthly saeiloisture balance approach based on the computer code provided

in the San Diego County Department of Planning and Land Use (DPLU) General Plan Update
Groundwater Study (County of San Diego 2Q08)nilar to the methodolyy used in the
RECHARG2 program developed by Dr. David Huntley at San Diego State University (SDSU).
Groundwater recharge occurs when the amount of rainfall entering the area exceeds the amount
subsequently lost to runoff and evapotranspiration and thesesture capacity is met. The
monthly recharge equation is as follows:

Recharge() = PPT(@) T RO(i) 1T PET(i) i (SMC-SM(i))
where:

Recharga] = Recharge during month

PPT() = Rainfall during mont

RO() = Runoff during mont

PET() = Potential Evapotranspiration during month
SMC = Soil Moisture Capacity

SM(i) = Soil Moisture at beginning of month

Excel spreadsheets were developed for data input, groundwater recharge calculations, and the
comparison of the cumulative effect orrogndwater in storagdo the total estimated
groundwater in storage
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Data Compilation

The data required to provide groundwater recharge estimates were obtained from various sources
and are discussed below.

Precipitation

Monthly rainfall data for a 3Q/ear period, July 1982 through July 2012, were used in this
analysis. The data were collected at the gauging station localedria del Solas depicted in

Figure 4. TheTierra del Sobprecipitation data were provided by the County of San Diegmd,

pers. comm. 201R There are 15 monthly records out of 361 total data points for which data was
not recorded. In such instances, a value of O inches was conservatively assigned where rainfall
data could not otherwise be obtained. As discussed in Secticdh&T2erra del Soprecipitation

data underestimates precipitation falling on the area by 202¢%0 due to its location on a
ridgeline. Therefore, the precipitation data used is this analysis likely underestimates recharge.
This conservative analysis issed as the primary analysis for determining whethePtiogect
meets the Countyos Assecgpnuaryf watera balearee andtysise wah alsod s .
performed using the Campo precipitation diatan the last 36/ear period, July 1982 through

July 2012, which is likely more representative of the regional precipitatiBrecipitation
measured at Campo Station from 1982 to 2012 indicates an average annual precipitation of 15.4
inches, as compared émly 11.3 inches at Tierra del Sol over the samger period.

Evapotranspiration

Reference evapotranspiration (ETo) data are provided by CIMIS throughout the state of
California. CIMIS maintains a number of weather stations statewide that provide the
meteorological parameters used to calculate published reference ETo values. These ETo values
are dependent on parameters including incident solar radiation, vapor pressure, air temperature,
and cloud cover. The ETo values published by CIMIS and used irahiysisoverestimate

actual rates of evapotranspiration at the Project site because the CIMIS ETo is a calculated water
need for welwatered grass rather than foonrirrigated native vegetatioand soil CIMIS has
designated the area surrounding thejéut site as Zone 16 (CIMIS 1999). The monthly average

ETo values provided by CIMIS for Zone 16 were used in this analysis. The total annual ETo for
Zone 16 is reported as 62.5 inches/year (CIMIS 1999).

Soil Moisture Capacity

Soil moisture capacity or wer-holding capacity is the capacity of soils to hold water
available for use by most plants. It is commonly defined as the difference between the
amount of soil water at field capacity and the amount at wilting point (USDA 1973). Soill
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waterholding capady is dependent on the soil type and specific soil properties,
including rock fragments, organic matter, bulk density, osmotic pressure, texture, and rooting
depth (USDA 1998). The United States Department of Agriculture (USDA) has defined a
range ofwaterholding capacity values for each type of soil present in San Diego County
(USDA 1973). The mean value of the reported range of values for each soil type was used as
the soil moisture capacity for this analysis. Soil type and coverage on the Pitgewere
provided by SanGIS based on the USDA mappifigyre 7). Mean waterholding capacity

by soil type is providedn Table 31 and Table 2.

Runoff

Because there are no stream gaging stations in close proximity to the Project and due to the
limited size of the groundwater resource study area for this Project, runoff must be estimated.
The estimated runoff values used in this analysis are derived from the Natural Resources
Conservation Service (NRCS) curve number method (CNM) as expounded in thg Go8ah

Diego Hydrology Manual (2003). The CNM was designed to estimate runoff for watersheds in
which no direct measurement was available. The CNM is based on a simplified infiltration
model of runoff and empirical approximations.

In order to compute noff (Q) using the CNM, two parameters must be known: precipitation (P) and
the maximum soil moisture retention after runoff has begun (S), bagkd following relationship.

Q = (P-0.2S)%(P+0.8S)

The monthly precipitation data used is they&@ar perial (1982 2012) of record for th&ierra

del Solgauging station provided by the County of San Didgand, pers. comnR012). The
maximum soil moisture retention (S) is a function of soil type, with all soils having been
classified into one of four hydrologc gr oups, A through D. Soil s
NRCS into four hydrologic soil groups based on the soil's runoff potential. Grospilé&\
generallyhave the smallest runoff potentiandhighest infiltration ratesGroupD soils havehe

greatest runoff potential, lowest infiltration rates, and lowest soil moisture reteftiersoils

within the 05-mile radius surrounding Wells 6a and féitl into hydrologic groups A (68.5%I3

(20%), C (10%) and D (1.5%) as shown in TaBi&. The soils within the (-mile radius
surrounding Well 8all into hydrologic groups A (®) and B(26%), as shown imable3-2.
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Table 3-1

Well 6A/6B 0.5 Mile RadiusSoil Types and Soil MoistureHolding Capacities

Mean Soil Water Percent of
Soil Soil Name and Hydrologic| Soil Water Holding Holding Capacity| Area Total Area
Symbol Description Soil Group| Capacity (inches) (inches) (Acres)| Examined
AcG | Acid Igneous Rock L4 D 0.1 0.1 7.62 1.5%
La Posta rocky loam
LcE2 | coarse sand, 530% A 12 1.5 178.94 35.7%
slope, eroded
Mottsville loamy coali " o
MvC sand, 298% slope A 45 4.5 113.31 22.6%
Lu Loamy Alluvial Lang B 69 7.5 97.44 19.4%
ToE2 | Tollhouse rocky coal C 1-2 15 52.37 10.4%
sandy loam, 5% to 3
slope, eroded
CaC Calpine Coarse San B 4.56 5.25 2.68 0.5%
Loam5% to 9% slops
LaE2 | La Posta Loamy Coal A 2-3 2.5 49.50 9.9%
Sand, 5% to 30% slo
eroded
SourcelUUSDA 1973, Soil Survey San Diego Area, California
Table 3-2
Well 8 0.5 Mile Radius Soil Types and Soil MoisturgHolding Capacities
Mean Soil Water Percent of
Soll Soil Name and Hydrologic| Soil Water Holding Holding Capacity] Area Total Area
Symbol Description Soil Group| Capacity (inches) (inches) (Acres)| Examined
CaB Calpine Coarse San B 4.56.5 5.5 42.29 8.4%
Loam, 2% to 5% slo
LcE2 La Posta rocky loam A 12 1.5 342.06 68.2%
coarse sand, 530%
slope, eroded
MvC | Mottsville loamy coal A 4i5 4.5 28.57 5.7%
sand, 29®% slope
Lu Loamy Alluvial Landg B 69 7.5 75.24 15%
GoA | Grangeville Fine San B 6-8.5 7.25 13.71 2.7%
Loam, 0% to 2% slo

SourceUSDA 1973, Soil Survey San Diego Area, California

The CNM requires the selection of a curve number based on a combination of soil conditions,
land use (ground cover), and hydrologic conditions to assign a runoff factor to the area. These

runoff factors, called runoff curve numbers (CNs), indicate theffymtential of an area. The

higher the CN, the higher the runoff potential (County of San Diego 2003). Based on a
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pasture/range land ground cover and Ifgidrologic conditiorf CNs selectedor soil groups A,
B, C and D are 49, 69, 79 and, 8éspectivel (Table 42 of the County Hydrology Manual
County of San Dieg@003).

The maximum soil moisture retention (S) is calculated from the curve numbers drasiee
following relationship:

S = 1000/CN10

Using the monthly precipitation record and the assigoerve numbers, anticipated monthly
runoff values for the project area were calculated for the/€20 period of record of the
precipitation data. A calibration analysis included in the 2010 General Plan Update
Groundwater Study (County of San Diego 2008mpared the runoff values using the NRCS
curve number method to existing conditions for periods when historical groundwater level data
were available in the Lee Valley Basin. The County concluded that runoff values calculated
using the NRCS curve numbenethod were overestimated. A reasonable relative match
between calculated groundwater in storage compared to historical groundwater levels was
obtained by applying an adjustment factor of 0.5 to the calculated runoff values. This
adjustment factor of 0.5a&s used in this analysis. Calculations are provided in Appendix C.

The runoff calculated for the 0.5 mile radiasound Wells 6a and 6b is approximately 16
inches over the 30 years simulation period, or 0.5 inches per year. Annual rainfall is
approximatelyll inches per year. Thus the runoff is approximately 5% of the rainfall. The soill
types within 0.5 miles of well 8, allow for more infiltration than those within 0.5 miles of
Wells 6a and 6b. The average annual runoff in the vicinity of Well 8 is appateiyn0.4
inches, or approximately 4% the average annual rainfall.

3.1.2.2 Well 6a and 6b Groundwater Production Area Demand

Groundwater demand was evaluatedtfoeescenariosising both the Tierra d&ol and Campo
30 year precipitation data as follows

1. Water demand based on existingsuse

2. Water demand of the existing ss®mbined withProjectrelatedwater demansl

3. Water demand of the existing ssavith Projectrelatedwater demans, assumedull
build-out of General Platand uses within 0.5 milesindthe planned expansion of the
Rough Acres Ranch Campground.

2 Defined as not heavily grazed, with a plant cover ofd5®5 percent of the area.
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Information on water use in these scenarios (other than the water demands of the Rugged Solar
Farm) is primarily derived from a groundwatesource investigations carried out in support of

the Tule Wind Project and th®ough AcresRanchCampground ProjectGLA 2012a GLA

201%), and MUP P0919 issued to Tule Wind, LLC (County of San Diego 2012)

Scenario 1 evaluates groundwatecharge basd on the existing use by the Rough Acres Ranch,
seven existing residencasth an assumed water demand of 8f% per resilence and a small
existing poultry farn? Additionally, water use for the approved Tule Wind Projecb®fcre

feet for constructio and 2,500 gpd (2.8 afy) for O&M acensidered under scenari@$shown

in Table 33.

Table 3-3
Scenario B Wells 6a/6b Existing Conditions

Total Water Total Water
Water Demand Pg Demandacre | Demand Over 3

Land Use Quantity Unit feet/year) Years

Existing Singkamily Residential Units (7 7 0.5afy 3.50 105

residences, Oafyper residence)

Rough Acres Ranch Existing Condition 1 6,600ypd 7.39 222

Poultry Raising (500 birds, 50 gallons per § - - 0.06 2

birds per day, not operational)

TulewWind Proje@peratiorsndMaintenange 1 2,50Qypd 2.8 84
Onetime Demand for Construction

Tule Wind Hezt Construction [ 1 | 56acrefeet 56 56
TotalWater Demandnder Scenario 13.75 46

a  Tule Wind Project O&M water use is estimatedyptt 368Qvill be supplied form Well 6a.

b Tule Wind Project has been approvedS®assefeet for construction phase of the project from Wells 6Y8alladai3all be
further limited to a total of 20Gfeeref groundwater for this prBjerctis analysis, the full allotmeB6 atrefeet has been
apportioned to Wells 6a and 6b to simulate the maximum potential reduction in storage.

¢ Includes existing and Tule construction and operational water demands over 30 year period.

Source GLA, 20 Tule WinGroundwater Investigation Repdrtfounty of San Diego, 2012 (MR $H09

Scenario2 evaluates groundwateecharge based on existing conditions in addition to the water
use proposed by the Rugged Solar F&nmject Water use for the propedProjectis based on

the capacity of Wells 6a and 6b (approx. fpdn combined), assuming that they would operate
at or near full capacity during the peak period of construgttated water demandallowance

for existing demand of 6,600 gpd for onggiO&M at Rough Acres Ran¢R,500 gpd for O&M

of the Tule Wind Projecand 3,125 gpd for residential usem Well 6a has been factored into
the available water supply scenarié®r the remainder of the construction period, and during

®  For residential uses, the County assumes an annual consumptive use of-6ebtg@&3,000 gallons) of water

per dwelling unit (County of San Diego, 2013).
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operation and maiahance of the solar farm, water demands are assumed to be shared between
Wells 6a and 6b and Well 8he water use considered under Scenario 2 is shown in Tdble 3

Table 34

Scenario d Wells 6a/6b Existing and Proposed Project Conditions

Water Demand P¢g

Yearly Water Demar

Total Water Demarf

Land Use Quantity| Unit (acrdeet/year) (acrefeet/year) Over 30 Years
Existing Conditiee Table-3) -- -- 13.75 413
Rugged Solar Fa@&M -- -- 6 174
Onetime Demand for Construction
Tule WinBroject Construction 1 56AF/ 9 months 56 56
Rugged Solar Farm Construction -- -- 32.7 32.7
Total Water Demand Under Scenar| 20 676

a  Total ossite groundwater demand for the Rugged Solar BPdogertéet of which 32.7 aferet has beeaassigned to Wells 6a
and 6b.

b Includes or@medemansl for Tule and Rugged construction.

Source GLA, 20E(Tule WinGroundwater Investigation Repadrtounty of San Diego, 2012 (MR P09

Scenario 3 evaluates groundwater recharge baseficenaios 1 and 2 in addition to other
foreseeable future projects that could utilize Wells &al 6b. These projects include 1)
construction and operation of the Rough Acres Ranch Campground Paogd,assumed full
build-out of the general plan uses withd.5 miles of the wells (four residences in addition to

existing conditions). The water use considered under Scenario 3 is shown in-bable 3

Scenario 3 Wells 6a/6bExisting and Proposed Project Conditions

Table 35

with Full General Plan Build -out

Water Total Water | Total Water
Demand Per| Demand Demand
Unit (acre (acre Over 30
Land Use Quantity feet/year) feet/year) Years
Existing Conditisee Table-3) -- -- 13.75 413
Rugged Solar Fa@&M -- -- 6 174
Rough Acres Ranch Campground P&jéct -- -- 17.4 435
Add|t|on.al Residential Water Users Under Full G¢ 4 05 > 60
Plan Buildut
Onetime Demand for Construction
Rugged Solar Farm Construction -- -- 32.7 32.7
Tule Wind Project Construction 1 56 56 56
Rough Acres Ranch Campground Project constri -- -- 0-17.3 32.47
Total Water Demand Under Scergari 39 1203

a  Rough Acres Ranch Project O&M is evaluated over a 25 (gedigpe4iay

b Includes existing, Tule/Rugged/Rough Acres Ranch Campground construction and dperatideakewateyear period plus

general plan buildt.
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3.1.2.3 Well 8 Groundwater Production Area Demand
Groundwater demand was evaluatedtfmeescenarios:

1. Water demand based on existingaise
2. Water demand of the existing ss®mbinedwith Projectrelatedwater demansl

3. Water demand of the existing wsseavith Projectrelatedwater demansl and assumed
full build-out of General Platand uses within 0.5 miles

Information on water use in these scenarios (other than the water demands of the Rugged Solar
Farm) is primarily derived from groundwater resource investigations carried out in support of the
Tule Wind Projecaand Rough Acres Ranch Campground PrdjétiA 20123 GLA 2012), and

MUP P09019 issued to Tule Wind, LLC (County of San Diego 2Q012).

Scenario 1 evaluates groundwatecharge based on the existing use by one existing residence
with an assumed water demand of 8f§ per resilence, and the McCaalley Conservation
Camp.Water demand for the McCain Valley Conservation Camp is an estimate based on water
consumption indices provided by tienerican Water Works AssociatiogfGLA 20123). The

water use considered under scenario 1 is shown in Teble 3

Table 3-6
Scenario ® Well 8 Existing Conditions
Total Water
Water Demand Total Water Demand
Per Unit (acre Demand Over 30
Land Use Quantity feet/year) (acrefeet/year) Years
Existingingld=amily Residential Units 1 0.5 0.50 15
McCain Vall&onservation Carap@ inmates; 120 1 13.44 13.44 403
gallons per person per day)
Onetime Demand for Construction
Tule Wind Project Constmacti [ 1 | 20 20 20
Total Existing Water Demand Under Scenal 14 438

a  For this analysis, 20 deet wasallocated to Well 8 for the Tule Wind project construction.
b Includesxitingand Tule construction and operationalemadagidsver 30 year period.
Source GLA, 2012a (Tule Wind Groundwater Investigation Report) and County of San DiRgeQ2a)12 (MUP

Scenario 2 evaluates groundwater recharge based on the existing conditions in addition to the water
use proposed by the Rugged Solar FBroject Water use for the proposeuojectis based on the

tested capacity dVell 8 (approx27 gpm), assming that it would operate at full capacity during the

peak period of constructienelated water demandisr the Rugged ProjecFor the remainder of the
construction period, anduring operation and maintenanoé the solar farmwater demands are
assumedio be shared betweewells 6aand 6b andWell 8, with the yearly demand being
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apportionedo Well 8 based orits contributingfraction of the totaproduction capacitef all on-site
wells. The water use considered under scenario 2 is shown in Fable 3

Table 3-7
Scenario @ Well 8 Existing and Proposed Project Conditions

Total Water
Water Demanq Total Water Demand
Per Unit (acre Demand Over 30
Land Use Quantity feetlyear) (acrefeet/year) Years
Existing Conditisee Table-G) -- -- 14 420
Rugged Solar FaD&M -- -- 8.7 252
Onetime Demand for Construction

Tule Wind Project Constriéiction 1 20 20 20
Rugged Solar Farm construction -- -- 12 12
Total Existing Water Demand Under Scepa 22.7 704

Rugged Solar Farm O&balulated over 29 yesiopl.

b For this analysis, 20 dest was allocated to Well 8 for Tule Wind Project construction.

¢ Includes existing and Tule/Rugged construction and operational water demands over 30 year period.

Scenario 3 evaluates groundeatrecharge based on Scenario 1 and 2 in additioanto

assumed full builebut of the general plan uses within 0.5 miles of the well (four residences
in addition to existing conditions) and anticipated use for construction activities on the

Rough Acres Rarh. The water use considered und@eenario 3 is shown in Table&

Table 3-8
Scenario 3 Well 8 Existing and Proposed Project Conditions
with Full General Plan Build-out

Total Water
Water Demanq Total Water Demand
Per Unit (acre Demand Over 30
Land Use Quantity feet/year) (acrefeet/year) Years
Existing Conditisee Table-Q) -- -- 14 420
Rugged Solar FaD®aVkR -- -- 8.7 252
Add|t|on.al Residential Water Users Under Full Ge 4 05 5 60
Plan Buildout
Onetime Demand for Construction
TuleWind Project Construetion 1 20 20 20
Rugged Solar Farm construction -- -- 12 12
Rough Acres Ranch Campground Project constru -- -- 0-10.49 34.07
Total Existing Water Demand Under SceBial 25 798

a2 Rugged Solar FarmMD& calculated over 29 geeod

b For this analysis, 20 dest was allocated to Well 8 for Tule Wind Project construction.
¢ Includes existing, Tule/Rugged/Rough Acres Ranch Campground construction and dperatidegewaéeyear periolds

general plan buildt.
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3.1.2.4 Groundwater in Storage

The groundwater storage capacity was calculated using conservative estimates of the saturated
thickness of the three hydrologic units (alluvium, DG, and fractured granitic bedrock) underlying
the areawithin a 0.5mile radius of Wel 6aand6b and Well 8 By multiplying the acreagef

the areawithin a 0.5mile radius of Wel 6aand6b andwWell 8 (503 acres eaclhby the estimated

specific yield and the saturated thickness for each hydrogeolagicthe total groundwater in
storage within the 0.Bnile study areawvas estimated The estimated specific yields for each
hydrologic unit were obtaindolased orCountyGuidelines which are10% for alluvium, 56 for

residuum DG), and 0.10% fofracturedbedrock(County of San Diego 2007, 2010b)

For the analysisof the groundwaterstorage capacityfor Wells 6a and 6pthe saturated
thicknesses of the alluvium, DG, and fractured granitic rock were assumed to be unigfrm at
fed, 10 feet, and 500eet, respectively.These values were estimated based onhodedogs in

the project area and the distributionggfology andsoils within the 0.5 mile radius of Wells 6a
and 6b(GLA 2012g). Based on these saturated thicknes#es total groundwater in storage
within the 0.5mile study arearound Wells 6a and 6is estimated to b&,506 acrefeet. By
hydrologic unit, thealluvium, saturated DG, and fractured granitic retrageis 1,004 acre
feet,251acrefeet, and251 acrefeet, respectively.

For the analsis of thegroundwateistorage capacitior Well 8, the saturated thicknesses of the
alluvium, DG, and fractured granitic rock were assumed to be unifoi@ #get, 10 feet, and
500 feet, respectivelyThese values were estimated based onhHodedogs in the project area
and the distribution of soilsvithin the 0.5 mile radius of Well 8ased on these saturated
thicknessesthe total groundwater in storage within the Orfile study areaaround Well 8is
estimated to bd,004 acrefeet. By hydrologc unit, thealluvium, saturated DG, and fractured
granitic rockstoragds 502 acrefeet,251 acrefeet, and251 acrefeet, respectively

These assumed values for saturated thickness are conservative because groundwater levels
measured in the project aresaggest that the saturated thickness of the alluvium and DG is
greater, particularly for Wells 6a and 6&¢ Section 2.6 and Figure 9)sing conservative

values is appropriate, howeveecause the thickness of various hydrogeologic units within a 0.5

mile radiusis likely to vary substantiall

3.1.2.5 Long-Term Groundwater Availability

The volume of groundwater in storage varies depending on the rate of recharge and the volume
of water pumped from storage (water demanhdngterm groundwater availality over a 30
year periodwas evaluated using the calculated groundwater recharge, the estimated water
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demand detailed irsix scenarios (described in Sect03.1.2.2 and3.1.23), and thetotal
groundwater in storageithin the 0.5 mile study area of each well asratial condition(Section
3.1.24). In addition, the constructierelated demands of theule Wind ProjectRugged Solar
Farm and the Rough Acres Ranch Campground Project were incorporated into the asalygsi
knowledge of the proposecbnstructionschedule forthe projects as well as the production
capacity of the subject wells. As discussed in Section 2eRrbject has an estimatémhg-term
annual water demand 8f7 afy as well as a ongme/ shot-termproject construction demand of
59 acrefeet, which will be extracted overlayearconstruction perioduring this period, which
includes approximatelg0 days of high groundwater use for site preparation, grading dust
control, the wells werassumed to operate at nearfull capacity. Theonsite construction
related groundwater demands shown in Scenarios 2 and 3 are less than theydall
construction demand &9 acrefeet because the watereeds of the project during tie® day
peak demand periodvould exceed the capacity of the onsite wells, requiring a g¢bart import
of water from offsite sources to make up the difference.

Excel spreadsheets showing the calculations of theye#® study period are provided in
Appendix C.

3.1.3 Significance of Impacts Prior to Mitigation

The results of the analysis show that for each othlheewater demand scenarios involving the
Projectat both Wells 6a and 6b and Well 8 pumping ardesvolume of groundwater in storage
remains above the 90 significance thresholdver the 30year period The following presents
the results of each groundwater demand scenario for Wedlsdigb, and for Well 8.

3.1.3.1 Well 6aand 6b

As discussed abovd)d total groundwater in storage within the thie study area around Wells
6a and 6b is estimated to be 1,506 dest. Exhibits 3A, 3-B, and 3C present the amount of
groundwater n storage over a 3f@ear record of precipitation/recharder Scenario 1,
Scenario 2, and Scenario 3, respectivélg. shownin Table 39, the minimum volume of
groundwater in storage over the-88ar period was approximately395acrefeet, 0r93% of
the initial groundwater storage capaciiyder Scenario 1.Under Scenario2, the minimum
volume of groundwater in storage ovétre 3Qyear period was approximatelly,300 acre
feet, or 86% of the initial groundwater storage capacif§cenario 3 is the most water
intensive, and results in a minimum volume of groundwater in storage over tlyea80
period of approximately 057 acrefeet, or70% of the initial groundwater storage capacity
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Exhibit 3-A
Scenario B Well 6a/6b Existing Demand Groundwater in Storage
1800
| | | | | | | |
| Existing Conditions Groundwater in Storage - Campo Precipitation |
1600
100 %
Storage
1400
1200 Existing Conditions Groundwater in Storage - Tierra del Sol Precipitation
1000
800 50 %
TS TS TS TS ST TS T TS TS S TS ST SIS SIS SOSSSSSSsSSSSSS SS9 Storage
600
400
200
0
Jan-82 Jan-84 Dec85 Dec-87 Dec-89 Dec91 Dec93 Dec-95 Dec97 Dec99 Dec01 Dec03 Dec-05 Dec-07 Dec-09 Dec-11 Dec-13 Dec-15
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Exhibit 3-B
Scenario 2- Well 6a/6b Existing and Projed Demand Groundwater in Storage
1800
Existing and Project Demand Groundwater in Storage - Campo Precipitation
1600
gl ARy PRy EpEy Hpyyl Ry iy S Ry Sy My gy Py S [y S - --. 100%
Storage
1400
1200 '
Existing and Project Demand Groundwater in Storage - Tierra del Sol Precipitation
1000
800 50%
e I A Storage
600
400
200
0
Jan-82 Jan-84 Dec-85 Dec-87 Dec-89 Dec91 Dec93 Dec95 Dec-97 Dec-99 Dec-01 Dec-03 Dec05 Dec07 Dec09 Dec-11 Dec-13 Dec-15
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Exhibit 3-C
Scenario 3 Wells 6a/6b Existing and Proposed Project Conditions witlRAR Campground, and Full General Plan Buildout
A T O A A I A R
Existing , Project and Full General Plan Build-Out Groundwater in Storage - Campo Precipitation
1600
- - -t --——— R L i L SR 100 %
W d\ ’\ P\ ™ Storage
1400
1200
1000
Existing and Project Demand Groundwater in Storage - Tierra del Sol Precipitation
800 50%
R D R D e e e R Storage
600
400
200
0
Jan-82 Jan-84 Dec-85 Dec-87 Dec-89 Dec91 Dec93 Dec95 Dec97 Dec99 Dec01 Dec03 Dec05 Dec07 Dec09 Dec-1l Dec-13 Dec-15
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Exhibit 3-D
Scenario B Well 8 Existing Demand Groundwater in Storage
1200
Existing Conditions Groundwater in Storage - Campo Precipitation
_____ —-—- 100%
Storage
800
Existing Conditions Groundwater in Storage - Tierra del Sol Precipitation
600
e i 50%
Storage
400
200
0
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Exhibit 3-E
Scenario 2- Well 8 Existing and Project Demand Groundwater in Storage
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