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EXECUTIVE SUMMARY

A groundwater investigation was conducted to evaluate the groundwater resources within
Thing Valley on the Ewiiaapaayp Reservation and Rough Acres Ranch in McCain
Valley. The purpose of the investigation was to assess the availability of groundwater as
a resource in support of the Tule Wind Farm construction project, which proposes to be
extracted at these locations over a nine-month construction period. The groundwater
investigation included long-term 72-hour constant rate pumping tests and subsequent
analysis of the data to assess the hydraulic properties of the aquifer at each of these
locations.

Results of the groundwater investigation suggest that both locations provide viable
groundwater resources in support of project construction. Although groundwater
resources on Tribal land are not within the jurisdiction of the County, pumping test
results indicate that the Reservation well appears to be somewhat limited at the test
pumping rate of 80 gallons per minute (gpm). Based on a boundary condition identified
during the course of the aquifer pumping test, it is recommended that a reduced pumping
rate and a reduced frequency be used at this well. However, pumping from other
Reservation wells may be used to supplement pumping from the test well.

At the Rough Acres Ranch, pumping at 50 gpm showed no evidence of well interference,
or significant depletion of the groundwater in storage within the pumping well. In fact,
analysis of the data suggests that pumping could be doubled without any significant
impact. Based on the results of the aquifer test, no significant impacts to this
groundwater resource are anticipated associated with pumping at the Rough Acres Ranch
test well.
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1.0 INTRODUCTION
1.1  Purpose of the Report

This groundwater investigation report describes field conditions, and presents the results
of field and analytical procedures used to evaluate groundwater resource availability
within the Thing Valley area of the Ewiiaapaayp Reservation and the Rough Acres Ranch
area of McCain Valley to support construction of the proposed Tule Wind Project. The
Tule Wind Project will include the construction of 134 wind turbines, and associated
service roads, transmission lines and ancillary structures over a period of approximately
nine months during which time groundwater will be extracted from the underlying
aquifers to support construction activities. This investigation also addresses the
sustainability of groundwater withdrawal from the aquifers with respect to the existing
and proposed future uses. Construction is slated to begin in the third quarter 2011, and
the wind turbine facility is scheduled to come on line in the fourth quarter 2012.

Engineering estimates indicate that construction, and associated groundwater extraction,
is expected to last approximately nine months. According to the project developer,
groundwater demand for the project is expected to occur in four phases. Initially the
project will require approximately 120,000 gallons of water per day (gpd) during road
building (60 gallons per minute [gpm]), increasing to 250,000 gpd (equivalent to a
constant rate of 124 gpm) while both road and turbine foundation construction and
construction-related dust suppression. Water demand will then decrease to
approximately 130,000 gpd (a constant rate of 65 gpm) following completion of the 72-
day road construction portion of the project, while turbine foundation construction
continues, and finally decrease to 100,000 gpd (50 gpm) for dust control during the
remainder of the project. Subsequent site work is not expected to require additional
groundwater supply. The total volume of extracted groundwater to support the project is
anticipated to be approximately 65 to 125 acre-feet.

When the Tule Wind Project turbines become operational, only a limited quantity of
water will be required, estimated at 2,500 gallons per day to supply the operations and
maintenance building services and support staff.

1.2  Project Location and Description

The Tule Wind Farm will be developed on 15,350 acres in eastern San Diego County.
The project area is located approximately one mile north in Interstate 8 (I-8), generally
between La Posta Truck Trail on the west and McCain Valley Road on the east (Figure
1). Given the large size of the project area and the need for water throughout, two sites
were identified for water production: Thing Valley and McCain Valley (Rough Acres
Ranch). These areas are described in more detail in the following sections.

1.2.1 Thing Valley Water Production Area

The Thing Valley Water Production Area is located approximately 10 miles north of I-8
off La Posta Truck Trail/Thing Valley Road on the Ewiiaapaayp Reservation (Figure
2A). The reservation is located in an isolated, triangular-shaped, southeasterly-draining
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valley near the headwaters of La Posta Creek. Ground surface elevations range from
5000 to 5100 feet on the valley floor, but rise to over 6200 feet along the surrounding
ridgelines. Reservation structures dot the valley floor, and include a fire station, an
abandoned water bottling facility, and several abandoned, vacant, or partially-occupied
residential structures. Two groundwater production wells (“north well” and “south well”)
were constructed in August 1980 near the center of the valley. The “south well” is
connected to a series of solar panels that power an electric submersible pump. This well
pumps water to a storage tank at the northwestern end of the valley, and the stored water
supplies the Reservation. The “north well” is located approximately 60 feet northeast of
the “south well”. It is equipped with an electric submersible pump, but it is not currently
used for water production. According to personal communications with the tribal
representative and review of the tribal website, there are no permanent inhabitants within
the valley, through tribal members visit the location periodically. The nearest residence
is approximately 4 miles south of the subject valley in the larger Thing Valley. The
“north well” and “south well” occupy Assessor’s Parcel Number (APN) 4130800300, and
the remainder of the valley spans APNs 4131503000, 4130800100, and 4130800200.

The “far field” observation well is located within APN 4131503200.

1.2.2 Rough Acres Ranch Water Production Area

The Rough Acres Ranch Water Production Area is located approximately one mile north
of 1-8 between Ribbonwood Road on the west and McCain Valley Road on the east
(Figure 2B). This site occupies the broad alluviated, southeasterly-draining McCain
Valley that, within the project area, is bounded on the north and south by low-relief
granitic hills. Ground surface elevations in the valley range from approximately 3600
feet above mean sea level at the northwestern corner of the project area and along the
northern bounding hills to about 3450 feet above mean sea level at the southeastern
corner of the project area. Within the project area, Rough Acres Ranch is surrounded by
scattered residences on the west and south, a low-security detention facility and landing
strip on the east, and open space on the north. The valley floor is used for livestock
grazing. The Rough Acres Ranch property is crossed by a series of graded dirt roads, and
contains a number of active and idle groundwater production wells that are used for
domestic and agricultural supply. The area of the aquifer test spans APNs 6110600300,
6110700100, 6110900200, 6110900300, 6110900400, 6110901800, and 6111100100.

1.2.3 Project Description

The Tule Wind Farm project will include the construction of up to 134 wind turbines and
associated roads, transmission lines and support facilities. Based on information
provided by the project developer, IBR, the following water requirements have been
estimated for the project construction (all work is anticipated to be performed over five-
day work weeks):

1. Road Construction — Up to 120,000 gallons per work day will be required over a 72-
day construction period. This translates to an average pumping rate of approximately
60 gpm assuming sufficient storage is available to allow for pumping seven days a
week (83 gpm if the pumps are only active during work days).
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2. Turbine Foundation Concrete Mixing — Turbine foundation construction is estimated
to require 7,500 to 15,000 gallons of water per foundation. With 134 foundations to
build, water demand will be approximately 15,000 and 30,000 gpd (assuming that
two foundations are constructed each day in accordance with the 72-day work
schedule). This much water use equals an average maximum pumping rate of
approximately 15 gpm. The maximum continuous pumping rate (24-hours per day,
seven days per week), required to support concrete mixing for three turbine
foundations per day (45,000 gallons) is equivalent to 31 gpm.

3. Dust Control — During subsequent construction activities, approximately 50,000 to
100,000 gallons of water per working day will be required for dust control on project
roads. The average continuous pumping rate required during these activities would
be 50 gpm for an estimated nine-month construction period.

The pumping rates stipulated above are based on the assumption that there will be
sufficient storage space to allow for groundwater extraction 24 hours per day, seven days
per week. If there is insufficient water storage capacity to allow for continuous pump
operation, higher incremental pumping rates would be required. Based on the aquifer
testing performed for this report, the wells may not be able to pump at higher incremental
pumping rates for peak demand.

1.3  Applicable Groundwater Regulations

Groundwater utilization for projects within the County of San Diego must address the
requirements in the County of San Diego Groundwater Ordinance No. 9826, which
stipulates that development and utilization of groundwater will not affect those who are
dependent upon groundwater unless it can be demonstrated that there is an adequate
supply to provide both the project and the existing users. In addition, since the project is
proposing to use more than 20,000 gallons per day, it is considered a water intensive
project according to the Groundwater Ordinance, and requires an evaluation of the
cumulative groundwater impacts. The Ordinance provides for methods of analysis to
determine potential impacts to the groundwater resource, and this investigation endeavors
to address those potential impacts following the Ordinance-prescribed guidelines.

This project will result in groundwater extraction and utilization that may affect the local
environment, a unique resource, and groundwater-dependent habitats. As a result, the
California Environmental Quality Act (CEQA) requires an evaluation of environmental
impacts associated with groundwater extraction, as well as other components of the
project.

2.0 EXISTING CONDITIONS

This section of the water investigation report describes the existing conditions of the
project areas, including topography, climate, geology and hydrogeology, surrounding
land use, hydrology, and water quality.
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2.1 Topographic Setting

2.1.1 Thing Valley Water Production Area

The Thing Valley Production area is situated in a triangular shaped valley near the
headwaters of La Posta Creek. Ground surface elevations range from approximately
5100 feet above mean sea level (amsl) at the north end of the valley floor to about 5000
feet amsl at the south end of the valley floor (Figures 3A). Bounding ridgelines rise to
over 6300 feet amsl. The watershed for the production area is approximately 2310 acres,
draining the area to the northwest that includes the eastern flanks of the Laguna
Mountains to the west and the southwestern flanks of the Sawtooth Mountains to the
northeast.

2.1.2 Rough Acres Ranch Water Production Area

The Rough Acres Ranch Water Production Area is situated in McCain Valley, a broad
south- to southeasterly trending valley that is generally bounded by the eastern flanks of
the Laguna Mountains to the west and the In-Ko-Pah Mountains to the north and east.
The valley is over 13 miles long, extending from the In-Ko-Pah Mountains to the north,
and draining into Tule Canyon and Carrizo Gorge at the southeast. McCain Valley
includes a large number of tributaries, including Tule Creek that passes through the
Rough Acres Ranch study area as a dry wash at most times of the year. Because of the
vast expanse of the drainage area, for purposes of this investigation and following
guidance from the County Hydrogeologist, the watershed area is defined as an area of
one-half mile radius surrounding the proposed production well (Figure 3B).

2.2 Climate

For purposes of this water supply study, the climate factors of most concern include
precipitation and evapotranspiration. Data provided in this section comes from the
County of San Diego Department of Planning and Land Use General Plan Update —
Groundwater Study, State of California Department of Water Resources, and the
California Irrigation Management System (CIMIS) databases.

2.2.1 Climate of the Thing Valley Water Production Area

At elevations of over 5000 feet, the Thing Valley WPA has a relatively mild climate.

The site is located just east of the Laguna Mountains, and as a result, it sits in the rain
shadow of these mountains. Historical climate data from the Campo area were used to
conservatively represent conditions at this site. Based on information available from the
California Department of Water Resources, the area receives an average of 15.6 inches of
rainfall per year, with 80 percent of the rainfall occurring between November and March
of each year. According to the State of California Reference Evapotranspiration Map
developed by CIMIS, the site is located in Evapotranspiration Zone 16, with an average
of 62.5 inches of evapotranspiration per year.
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2.2.2 Climate of the Rough Acres Ranch Water Production Area

While 2000 feet lower in elevation, and about 10 miles east of the Thing Valley WPA,
the Rough Acres Ranch WPA has similar values for rainfall and evapotranspiration.
Using historical precipitation records from a monitoring station in Boulevard, California
(approximately 2 miles south of the site), the average annual precipitation for the area is
approximately 15.8 inches. The Rough Acres and Thing Valley WPAs are located in the
same Evapotranspiration Zone, which indicates an average annual evapotranspiration of
62.5 inches.

2.3 Land Use

2.3.1 Land Use Surrounding the Thing Valley WPA

The Thing Valley WPA is located within the Ewiiaapaayp Reservation. According to the
San Diego County General Plan, the site is located within the Mountain Area Community
Planning Area with a land use designation as Indian Reservation. The highlands of the
watershed area are located within the Cleveland National Forest, and the San Diego
County General Plan identifies this area as the Central Mountain Community Planning
Area, with an open space forest designation.

There are no full-time residents or industries within the Reservation limits, though the
Reservation includes several abandoned structures and structures that are used
periodically, as well as a fire station and a structure that was to be used as a water
bottling plant. Aside from these structures, the surrounding land is undeveloped
mountain and valley terrain. The nearest residents are located approximately 3 miles
south of the WPA at Thing Valley Ranch.

2.3.2 Land Use Surrounding the Rough Acres Ranch WPA

The Rough Acres Ranch WPA is located in a sparsely populated region of the county.
According to the San Diego County General Plan, the site is located within the Mountain
Area Community Planning Area and has a land use designation as general agricultural.
Properties surrounding the site are designated as general rural, and one parcel to the east
is designated as National Forest/State Parks.

Consistent with the designated land uses, the Rough Acres Ranch is used for livestock
grazing, and this property is surrounded by large lot residences to the west and south, a
low-security detention center and rural air field to the east, and high desert open space to
the north and east.

24  Water Demand
Because there are no residents or uses for groundwater within the Thing Valley WPA,

and the County has no jurisdiction over groundwater use on tribal lands, there is no
requirement to evaluate water demands in this area.
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For the Rough Acres Ranch WPA, a conservative approach was used to ensure that the
proposed project would not affect adjacent groundwater users. It is assumed that all
groundwater for this project will be derived from the Rough Acres Ranch WPA even
though the project will also utilize water from the Thing Valley WPA.

As recommended by the County Groundwater Geologist, the water production area was
restricted to a one-half mile radius surrounding the production wells (the estimated
maximum area of interference from the pumping well). However, to evaluate other
groundwater uses, the evaluation radius was extended in some instances to about three
quarters of a mile. Within this evaluation area, seven single family residences were
identified, including one residence that operates an apparent poultry farm. In addition to
the residences, the Rough Acres Ranch property is utilized for free-range livestock
grazing, with an estimated head count of 100 animals. Using residential water demand
values provided by the County’s Guidelines for Determining Significance and published
values for livestock water usage, the groundwater demand for the project is estimated in
the following table:

Demand Demand

Water Use (Acre-Feet per Year) (Acre-Feet per Month)
Proposed Project Construction
(9 month duration) 60 6.7
Post-Project Maintenance 2.8 0.23
Residential Water Use
(7 residential properties; 0.5 acre-feet per year per residence) 35 0.29
Livestock Grazing
(100 head; 19 gallons per day per animal) 2.13 0.18
Poultry Raising
(500 birds; 770 liters per 1000 birds per day ) 0.11 0.01

Totals: 65.74 7.18

2.5 Geology and Soils

The Thing Valley and Rough Acres Ranch WPAs are situated within batholithic rocks of
the Peninsular Ranges Geomorphic Province. Batholithic rocks were generally emplaced
in the late Mesozoic to early Cenozoic eras. Post-emplacement uplift, weathering, and
erosion has resulted in formation of surficial soils and alluvial deposits that mantle the
crystalline bedrock. Due to the remote locations and paucity of mineral resources,
neither site has been studied in detail, and most of the available geologic information
comes from regional geologic studies, including the “Preliminary Geologic Map of the
30’ x 60’ El Cajon Quadrangle” (Todd, 2004) and “Mineral Resources of the Sawtooth
Mountains and Carrizo Gorge/Eastern McCain Valley Wilderness Study Areas (Todd, et
al., 1987). Soils information is provided by the United Sates Department of Agriculture -
Soil Conservation Service and Forest Service. Geologic and soils conditions specific to
each WPA and its watershed are described below.
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2.5.1 Geology and Soils of the Thing Valley WPA

The Thing Valley WPA is flanked by the Laguna Mountains to the west and the
Sawtooth Mountains to the north and east. Based on the available geologic information,
in the vicinity of the WPA, the two mountain ranges are geologically similar, and are
composed of the early Cretaceous-age Las Bancas Tonalite, an assemblage of lightly
foliated tonalite, granodiorite, and quartz diorite. In addition, at the northernmost portion
of the watershed, the Sawtooth Mountains are also underlain by a variety of Triassic and
Jurassic-age metasedimentary rock units.

Along the valley floor, the crystalline bedrock is overlain by recent alluvium. Based on
the logs of the groundwater production wells, the thickness of alluvium is estimated to be
approximately 30 to 50 feet.

Based on maps prepared by the Soil Conservation Service (now Natural Resources
Conservation Service), and presented on Figure 4A the following table presents the soil
types and their properties within the Thing Valley WPA watershed area:

Moisture Holding Runoff Maximum Runoff  Area
Soil Type Capacity (in) Potential Percentage (acres)
Acid Igneous Rock Land (AcG) 0.10 Rapid 100% 250
Bancas Stony Loam (BbG) 355 Rapid to Very 81% 1000

Rapid
Crouch Coarse Sandy Loam (CtE) 4.5-7 Medium 71% 50
Crouch Coarse Sandy Loam (CtF) 4-6 Rapid 74% 40
Crouch Rocky Coarse Sandy Loam (CuE) 3.5-5 Medium 78% 30
Crouch Rocky Coarse Sandy Loam (CuG) 3.5-5 Rap;({iatpoid\/ery 78% 100
Mottsville Loamy Coarse Sand (MvC) 45 Slow to 74% 40
medium

Mottsville Loamy Coarse Sand (MvD) 4-5 Medium T4% 30
Sheephead Rocky Fine Sandy Loam (SpG2) 2-3 Rap;({iatpoid\/ery 87% 750
Steep Gullied Land (StG) Not Available Rapid 100% 10

2.5.2 Geology and Soils of the Rough Acres Ranch WPA

The Rough Acres Ranch WPA is located at the eastern edge of the Peninsular Ranges.
Available geologic information in the vicinity of the WPA indicates that the area is
underlain by the early to late Cretaceous era La Posta Tonalite, an assemblage of
horneblende-biotite trondhjemite and granodiorite that is exposed on the low-relief
highlands surrounding and within McCain Valley. Along the valley floor, the crystalline
bedrock is overlain by recent alluvium. Based on the logs of the groundwater production
wells in the valley, the thickness of alluvium is estimated to be 30 and 70 feet.

Based on maps prepared by the Soil Conservation Service (now Natural Resources
Conservation Service), presented on Figure 4B, the following table presents the soil types
and their properties within the Rough Acres Ranch WPA watershed area:
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Moisture Holding Runoff Maximum Runoff  Area
Soil Type Capacity (in) Potential Percentage (acres)
Acid Igneous Rock Land (AcG) 0.1 Rapid 100% 10
Calpine Coarse Sandy Loam (CaC) 45-6.5 Slow to 72% 5
medium
La Posta Loamy Coarse Sand .
(LaE2) 2-3 Medium 87% 60
La Posta Rocky Loamy Coarse Sand 12 Medium 949% 150
(LcE2)
Loamy Alluvial Land (Lu) 6-9 Slow 62% 120
Mottsville Loamy Coarse Sand Slow to
MvC) 43 medium 75% 110
Tollhouse Rocky Coarse Sandy Medium to
Loam (ToE2) 1-2 rapid 94% 30

2.6  Hydrogeologic Units

This section of the water investigation report describes the water-bearing units at each
site and their general hydraulic properties.

2.6.1 Hydrogeologic Units of the Thing Valley WPA

The hydrogeologic units of the Thing Valley WPA include the recent alluvial soils and
the underlying fractured Las Bancas Tonalite. The alluvium is restricted to the lowest
portion of the valley floor; based on available geologic maps and Soil Conservation
Service surveys, it underlies less than 10 percent of the watershed. In contrast, the Las
Bancas Tonalite underlies the entire watershed area, either directly or beneath the
alluvium.

A California State Department of Water Resources well completion report (no. 058539)
is available for the “south” well that was used as the observation well for the aquifer
testing in this study. Drilling logs for the “north” aquifer pumping test well and far-field
observation wells were not available. Based on the log for the south well, the alluvium at
this location is approximately 12 feet thick. Relatively weathered “granitic” bedrock
extends from 12 to 50 feet below ground surface, and relatively unweathered “granitic”
rock was encountered from 50 feet to the bottom of the hole at 400 feet. The geologic
conditions at the north and far-field wells would be expected to be generally similar
based on inspection of the surface geology.

A static water level was measured at each of the three test wells prior to the start of the
step-drawdown test (Section 2.7). The static water levels in each well were sufficiently
deep, and is likely below the base of alluvium. This suggests that alluvium groundwater
is ephemeral, and does not contribute significantly to the available groundwater resource
at this site.

The fractured Las Bancas Tonalite appears to be the most significant aquifer within the
Thing Valley WPA. Using the recommendations from the County Groundwater
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Geologist, a specific yield of 0.1 percent has been established for this unit. Figure 6
presents a conceptual hydrogeologic cross section through the Thing Valley WPA.

2.6.2 Hydrogeologic Units of the Rough Acres Ranch WPA

The hydrogeologic units of the Rough Acres Ranch WPA include the recent alluvial soils
and the underlying weathered and fractured La Posta Tonalite. As shown on Figure 7,
the alluvium covers the broad valley floor, and based on available geologic maps and Soil
Conservation Service surveys (Figure 4B), it underlies approximately 50 to 60 percent of
the watershed. The alluvium is directly underlain by the Las Bancas Tonalite, which is
also exposed as outcroppings throughout the watershed. Figure 8 depicts a conceptual
hydrogeologic cross section through this WPA.

While seven wells were used for the aquifer test in this study area, only the pumping well
and two observation wells are within the prescribed one-half mile radius watershed. A
California State Department of Water Resources well completion report (no. 1089956) is
available for the pumping well. Geologic information suggests that the alluvium in the
center of the valley is approximately 70 to 80 feet thick. Weathered bedrock extends to a
depth of about 230 feet, and below that depth to the total depth of boring (420 feet), the
crystalline rock is relatively unweathered. Static water levels measured in the pumping
and observation well suggest that the lower 45 to 50 feet of alluvium is saturated. Little
alluvium is noted on the logs for other observation wells in the test area, and well depths
typically range from 400 to 900 feet, indicating that the fractured La Posta Tonalite is the
primary source of groundwater for production wells in the area.

The fractured La Posta Tonalite appears to be the most significant aquifer within the
Rough Acres Ranch WPA, with the alluvium providing at least seasonal recharge to the
subjacent bedrock aquifer. Using the recommendations from the County Groundwater
Geologist, a specific yield of 0.1 percent has been established for this bedrock aquifer.
Published specific yield values for mixed sand and gravel aquifers (Driscoll, 1986)
indicate a range of 10 to 25 percent.

2.7  Hydrologic Inventory and Groundwater Levels

2.7.1 Thing Valley WPA Hyvdrologic Inventory

As described in Section 2.6.1, two groundwater production wells are located within the
Thing Valley WPA watershed. The wells are owned by the Ewiiaapaayp Tribe. The
“south” well is currently used for as-needed water supply and pumps water to a storage
tank. The “north” well was constructed to supply water to a proposed water bottling
facility, but it is not currently used. Outside of the project watershed area, approximately
one mile south of the north and south wells, is the “Thing Valley” observation well that is
located near the confluence of La Posta Creek and an unnamed tributary. No other wells
are known to exist within the watershed area. Well construction information and static
water levels are provided in the following table.
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Total Seal Production Water Level — August 2010
Well Name Depth (ft) Depth (ft) Rate (g_pm) (feet below top of casing)
“North” Well 400 22 Idle 54.81
“South” Well Unknown Unknown Up to 30 gpm 49.34
“Thing Valley” Well Unknown Unknown Idle — No Pump 77.62

Locations for these wells are shown on Figure 5. The locations and elevations of these
wells are not surveyed; however, using approximate ground surface elevations to
establish an approximate groundwater elevation, a hydraulic gradient of 0.05 feet per foot
is estimated. The approximated groundwater elevations suggest a southeasterly flow
direction down Thing Valley.

According to a report provided by the Ewiiaapaayp Tribe, the “South” well has the
potential to produce water at a rate of about 30 gpm. It is used to provide water to a
storage tank that supplies water to tribal members at the residences and the fire station.
Since there are no permanent residents in the reservation, the south well only pumps
occasionally to maintain the water level in the tank.

The North well is capable of producing groundwater at up to 90 gpm, and a pumping test
conducted on the well following its construction indicates a specific yield of 55 gpm.
The North well was constructed to provide water to a commercial water bottling facility
constructed adjacent to the tribal fire station, though the bottling facility never opened
and the North well remains idle.

The Thing Valley well is located approximately one mile south of the north and south
wells and is not equipped with a pump or power. The well has no cap, and is open to the
atmosphere and needs to be secured to be in compliance with California State Well
Standards (Bulletin 74-90).

Surface water bodies within the Thing Valley WPA watershed include the ephemeral La
Posta Creek and its unnamed, ephemeral tributaries. La Posta Creek passes within
approximately 400 feet to the west of the south well. There are no reservoirs or ponds
within the watershed, and no springs have been mapped in the area.

2.7.2 Rough Acres Ranch WPA Hydrologic Inventory

While only two wells (Wells 6 and 6a) are located within the prescribed 502-acre
watershed area, seven wells surrounding the project area were evaluated during this
project. Of these, four are equipped with pumps and are actively used for municipal
water supply or to provide water to livestock. The remaining three well are either
equipped with pumps and are not currently used, or have not been equipped with pumps.
Well construction, current estimated production, and static water levels are provided on
the following table.

M:\SHARED\2010-0005\GWI_REPORT.DOC 1 0 Geo_ Log i c

ASSOCIATES



Groundwater Investigation Report

Tule Wind Farm
Total Seal Production Water Level — August 2010
Well Name Depth (ft) Depth (ft) Rate (g_pm) (feet below top of casing)
Well No. 6a “North” Well 385 75 1 28.0
Well No. 6 “South” Well Unknown Unknown 1 27.80
Walker Residence Well Unknown Unknown <0.5 54.78
Well No. 9 Livestock Supply Well Unknown Unknown <0.5 29.45
Well No. 2 185 24 No Power 23.92
Well No. 4 185 91 No Pump 10.98
Well No. 8 970 50 Pump 17.95

Locations for these wells are shown on Figure 7. The locations and elevations of these
wells are not surveyed; however, using approximate ground surface elevations to
establish an approximate groundwater elevation, a hydraulic gradient of 0.01 feet per foot
is estimated. The approximated groundwater elevations suggest convergent flow toward
McCain Valley, with a general southeasterly flow within the valley.

Based on aquifer testing conducted as part of this investigation and well testing
conducted during construction, Well No. 6 and No. 6a are capable of producing
groundwater at 50 to 60 gpm. The well test conducted on well No. 6a after construction
indicates a specific yield of 60 gpm. Currently these wells are principally used to supply
water to grazing livestock, and are estimated to provide water at a rate of about 1500
gallons per day, or 1.05 gpm on average.

Well logs were not available for the Walker residence well, which provides potable water
for a single-family residence. Using recommendations provided by the County
Groundwater Geologist for a typical residential well, it is estimated that this well
produces about one-half acre-foot per year, or about 0.5 gpm on average.

Well logs were also not available for the “Livestock” Well No. 9 located between the
Walker residential well and Wells No. 6 and No. 6a. This well provides water for
grazing livestock in troughs located throughout the ranch. It is estimated that this well
produces water at a rate of about 500 gallons per day, or about one third of a gpm on
average.

Well No. 2 is located approximately one mile northeast of Wells No. 6 and No. 6a. First
groundwater was encountered at a depth of 70 feet below ground surface in “black and
white rock” interpreted to be the La Posta tonalite. Well tests conducted during
construction indicate a specific yield of 10 gpm over a three hour test period. Currently,
the well is idle.

Well No. 4 is located approximately one mile north of Wells No. 6 and No. 6a. First
groundwater was encountered at a depth of 35 feet in “decomposed granite”. Well tests
conducted during construction indicate a specific yield of 15 gpm over a one hour test
period. There is no pump in this well.
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Well No. 8 is located about 3 miles east of Wells No. 6 and No. 6a, just east of McCain
Valley Road. First groundwater was encountered at a depth of 30 feet in “weathered
granitic rock”. A specific yield was not achieved during the post-construction well test,
which pumped the well at 50 gpm for 8 hours and recorded 800 feet of drawdown.

In addition to the wells within the prescribed watershed and those used as observation
wells during the aquifer testing conducted as part of this study, there are seven residences
within three-quarters of a mile of the project site, and each has its own water supply well.
It is estimated that each of the seven additional residences utilizes about one-half acre-
foot of water per year, and one of the residences has a small poultry farm with an
estimated 500 birds that utilizes an additional 0.11 acre-foot of water per year. In total,
the additional water use in the vicinity of the site is estimated to be about 3.61 acre-feet
per year, or about 2.25 gpm on average.

Surface water bodies within the Rough Acres Ranch WPA watershed include the
ephemeral Tule Creek. Although the USGS topographic map of the area identifies a
small reservoir near the northwestern portion of the watershed, that feature was not
observed within the study area. Rough Acres Ranch discharges water from Wells No. 6
and No. 6a to a small livestock watering reservoir about 2000 feet north of these wells.
The reservoir is not lined, and as a result, water infiltrates rapidly into the ground. A
groundwater spring was observed on the canyon wall adjacent to Well No. 4. The
estimated flow rate from the spring is less than 1 gpm. No other surface water bodies are
present within the watershed or surrounding study area.

2.8  Water Quality

Because this water development project is intended to provide water for construction
rather than for potable use, no water quality evaluation has been conducted.

3.0 WATER QUANTITY IMPACT ANALYSIS

Water quantity impact analyses were performed in accordance with the County of San
Diego Groundwater Ordinance, the County’s Guidelines for Determining Significance
and Report Format and Content Requirements — Groundwater Resources and the
approved Groundwater Investigation Workplan and Well Test Plan developed for the
Tule Wind Project. Based on the County guidelines for determining significance and
correspondence with the County, the water quantity analysis section must address well
interference, and 50 percent reduction of groundwater in storage associated with
groundwater extraction for construction. In addition, in accordance with the County’s
Groundwater Ordinance, because it is anticipated that groundwater extraction will exceed
20,000 gpd, which is considered a water intensive use, a cumulative groundwater
evaluation is required.

This section provides an analysis of the groundwater conditions and a determination of
significant impacts to the groundwater resources, based on CEQA guidelines. It should be
noted however that the County does not have jurisdiction over water use on tribal lands,
including the wells in Thing Valley on the Ewiiaapaayp Reservation. Aquifer testing on
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the Reservation was performed to assess available water for the project construction and
a summary of these results is included herein.

Because the Thing Valley WPA is located within the Ewiiaapaayp Reservation, there is
no regional authority governing the use of this water. As a result, the water quantity
impact analysis has been limited to performance of a 72-hour aquifer pumping test from
the North Well at a rate of 80 gpm followed by measurements of recovery back to static
conditions. Over the test, the water level was drawn down approximately 80 feet in the
pumping well, and about 17 feet in the nearest observation well, and less than one quarter
of a foot in the Thing Valley observation well about one mile downgradient of the
pumping well. Analysis of the test data as presented in Appendix A.

Thing Valley Water Quantity Impact Analysis. Thing Valley test data were recorded by
Solinst Levelogger Gold pressure transducer data loggers placed in the pumping well and
two observation wells. The aquifer transmissivity (the capacity of the well to transmit
water) was calculated by a variety of methods using AquiferTest Pro, Version 3.5,
numerical modeling software (Rohrich and Waterloo Hydrogeologic, 2002) and ranges
from about 100 to 835 ftz/day depending on the data (early, middle, late portions of the
test) obtained during pumping and recovery; the average transmissivity was calculated to
be 393 ft2/day. A summary of the calculated transmissivity values and additional
calculated values from the pumping test are provided in Appendix A.

A plot of time versus drawdown was developed from the aquifer pumping test data.
Based on the data, a projected total drawdown in the pumping well of 190 feet is
expected. A negative boundary condition occurs after 1700 minutes (about 28 hours) and
pumping of 136,000 gallons of water. During the intial 1700 minutes of the pumping
test, the drawdown cone around the pumping well was likely pulling water from the
portion of the fractured rock within Thing Valley. As the cone developed further, the
cone is interpreted to have intercepted less fractured bedrock (most likely along the
canyon walls) resulting in diminished production (the negative boundary effect).

Considering that the pump has been inoperable for some time prior to the aquifer
pumping test, it may be beneficial to remove the pump and conduct an inspection of the
well casing and pump for corrosion damage and encrustation to ensure that the well(s) are
optimally operable for the duration of the construction program.

3.1 Guidelines for Determination of Significance

For groundwater extraction projects in this fractured rock basin such as the Tule Wind
Project, the County Guidelines state:

“egroundwater 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 any time groundwater in storage is
reduced to a level of 50 percent or less as a result of groundwater extraction.
Groundwater impacts are considered significant if a soil moisture balance or
equivalent analysis conducted using a minimum of 30 years of precipitation data,
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including drought periods, concludes that at any time groundwater in storage is
reduced to a level of 50 percent or less as a result of the project groundwater
demands.”

The Guidelines also state:

“As an initial screening tool, offsite 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 the offsite wells. If site-specific
data indicates water bearing fractures exist which substantiate an interval of more
than 400 feet between the static water level in each offsite well and the deepest
major water bearing fracture in the well(s), a decrease in saturated thickness of
5% or more in the offsite wells would be considered a significant impact.”

In addition, based on conversations with the County Groundwater Geologist, a basin-
wide cumulative analysis is not required because the project’s groundwater extraction
period is limited to approximately 9 months. For purposes of the cumulative analysis,
with the approval of the County Groundwater Geologist, the Rough Acres Ranch Water
Production Area boundary has been defined as an area with a one-half mile radius
surrounding the projected ranch groundwater extraction well No. 6a.

3.2  Methodology

In accordance with the approved well test plan for the Tule Wind Project, a step test
followed by a 72-hour constant rate aquifer pumping test was conducted at Well No. 6a at
the Rough Acres Ranch to evaluate hydraulic characteristics in this proposed construction
supply well. Prior to initiating the pumping test, area residents were contacted to request
their participation in the test. In order to participate, the resident was asked to
discontinue pumping and allow measurement of changes in water levels in their supply
well over the testing period. The following residents listed with their Assessor’s Parcel
Number (APN) were contacted:

Resident APN Response

Dave and Linda Shannon 611-091-14 No domestic water storage on site
Dennis and Celeste Wilson 611-091-15 No domestic water storage on site
York Heimerdinger 611-091-02 Has storage but refused the test
Jeff and Peggy Garber 611-090-15 Has storage but refused the test
Lynn Wilson 611-050-24 No domestic water storage on site
Wayne and Frankie Thibodeau 611-091-07 No return call

As presented in this table, none of the surrounding residents agreed to participate in the
test. However, because the well pumping test was being performed on the Rough Acres
Ranch, most of the available wells on the ranch were made available for monitoring. In
addition, the Ranch Manager, Mr. Walker, made his residential supply well available for
the duration of the test. A Solinst Levelogger Gold data logger was placed in each of the
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available ranch wells prior to the long-term constant rate pumping test. These well
locations are presented on Figure 7.

The 72-hour aquifer pumping test was conducted between August 24, and 27, 2010,
followed by measurement of well recovery to static conditions. Direct water level
measurements could not be performed in 4-inch diameter cased pumping well No. 6a,
because of limited access through the well head, with only sufficient room to place the
levelogger pressure transducer into the well to a depth of 114 feet below the water level
for measurements of the water level in this well. Because of limited access through the
wellhead at Well No. 6, located approximately 36 feet from the pumping well, water
levels in this observation well were measured manually with an electric water level
meter. Flow from the pumping well (at about 50 gpm) was measured with an in-line flow
meter and water was discharged to a stock pond location approximately 2000 feet
northeast of the pumping well. In addition, barometric pressure was measured with the
Solinst Barologger Gold transducer, placed in the pumping well pump house adjacent to
the pumping well. The pumping well static water level at the start of the test was about
28 feet below ground surface (bgs) and the pump depth was reportedly positioned at an
estimated depth of 350 feet, though the pump depth could not be verified. During the
pumping test, the maximum drawdown in the pumping well was 77.5 feet. In the nearest
observation Well No. 6, the water level was drawn down a maximum of 3.7 feet. An
estimated 216,000 gallons of water was pumped to the stock pond.

Results of the pumping and recover tests were plotted on semilog plots to evaluate the
data. County Guidelines were reviewed and incorporated into the analysis. In addition,
the long-term aquifer test data were analyzed using AquiferTest Pro, Version 3.5,
numerical modeling software (Rohrich and Waterloo Hydrogeologic, 2002) to calculate
aquifer hydraulic properties.

3.3 Well Test Results

As required by the County Guidelines, a plot of the pumping test time versus drawdown
curve in the pumping well was used to estimate the drawdown in the pumping well after
five years (2,600,000 minutes) of pumping at an average of 50 gpm as performed during
the pumping test. From the graphed pumping data, the projected draw down is 87 feet
after five years (Figure 3; Appendix B). Recognizing the project water requirements are
needed over an estimated 9-month construction period, 84 feet of drawdown is predicted.
In the event that during the construction, a higher pumping rate is needed, using
proportions, doubling the pumping rate to 100 gpm would produce a drawdown of 174
feet after five years.

Using the plot of the drawdown plotted against time presented logarithmically since
pumping started (Figure 3; Appendix B), aquifer transmissivity can be calculated using
the Cooper-Jacobs approximation to the Theis equation:
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T =239/ azns

where,
T = transmissivity in square feet per day
Q = average pumping rate in ft’/ day (e.g., 50 gpm multiplied by 193 = 9650 ft’/ day)
n=3.14
As = change in drawdown over one logarithm of time (3.13 ft. from Appendix B, Figure 3)

Based on this equation, a transmissivity of 563 square feet per day is calculated from the
pumping data. Using Aquifer Test Pro numerical modeling software, curve matching
methods were used on the time versus drawdown plots to calculate transmissivity,
hydraulic conductivity, and storativity by different methods. The transmissivity values
obtained from the pumping well ranged from between 26.9 and 630 square feet per day.
The analytical results show higher transmissivity (and hydraulic conductivity values) for
curves matched to the observation well No. 6 and range from 0.375 to 3750 square feet
per day. It is believed that the relatively thick alluvial section in this area of McCain
Valley acts as a reservoir recharging the underlying fractured bedrock system. If the
fractures in the bedrock are limited, the actual volume of groundwater available may be
controlled by these thicker sections of alluvium and the more highly fractured bedrock. A
summary of the calculated hydraulic properties from the aquifer tests, are presented in
Table 1 included in Appendix B.

The recovery data were evaluated to assess long-term affects on the groundwater aquifer.
The plot of residual drawdown versus t/t’” (the ratio of time to time since pumping
stopped) plotted on a logarithmic scale was used to evaluate aquifer storage. At t/t’ equal
to 1, a residual drawdown would indicate permanent dewatering of the aquifer and
greater than 2 feet of residual drawdown would indicate a failed pumping test. As shown
on Figure 4 in Appendix B, when the resultant recovery curve is projected back to t/t’
equals 1, a residual drawdown of 0.33 feet is obtained indicating a successful test.

Based on the lack of significant drawdown (3.7 feet) in the nearest observation well 36
feet away, and no evidence of an effect in more distal observation wells suggests that the
there is significant water within this water production area. Interference with the nearest
off-site wells approximately one half mile from the pumping well are not anticipated
from the level of pumping proposed during project construction.

34 Cumulative Impacts Analysis

Because the project water needs exceed 20,000 gallons of water per day, a cumulative
basin analysis is required. To address these cumulative requires, GLA worked directly
with the County’s Groundwater Geologist, Mr. Jim Bennett, to develop a reasonable
approach. Because the McCain Valley is an extensive groundwater basin and pumping is
proposed from a limited area of the basin, it was agreed that the cumulative analysis
would be limited to a ¥2 mile radius about the pumping Well No. 6A. The cumulative
analysis was performed using spreadsheets and calculations initially developed by Mr.
Bennett.
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Initially, project groundwater extraction at 50 gpm (72,000 gpd) and area residential and
operational water demands were evaluated against monthly groundwater recharge during
a drought condition to determine if project extraction will exceed 50 percent of the total
storage capacity within an effective area of McCain Valley defined as approximately
within one half mile of the proposed pumping Well No. 6a. A second analysis was
performed with double the pumping (100 gpm) to further evaluate increased water
utilization at this well. Using drought year precipitation data from the Boulevard gauging
station (July 1998 through June 2005), when groundwater recharge is minimal and water
is extracted from storage, a conservative assessment of possible groundwater impacts was
developed.

3.4.1 Groundwater Recharge

In the spreadsheet, groundwater recharge was estimated from available precipitation data
for the Boulevard gauging station over a seven year drought period from July 1998
through June 2005, provided by the County Groundwater Geologist. The recharge area
was considered to be an area encompassing the Y2-mile radius surrounding the pumping
well, equivalent to 502 acres. The groundwater recharge also accounts for
evapotranspiration based on an average of 62.5 inches per month as established by
California Reference CIMIS ETo map, Zone 16.

3.4.2 Groundwater Demand

For the groundwater demand, the project water needs were incorporated with standard
assumptions of water needs for other known potential groundwater users including
residents, livestock, and other users identified within approximately %2 of the pumping
well. To be conservative some land uses within 3 mile of the pumping well were
included into the overall area groundwater demand calculations. The groundwater
demand calculation assumed that there were seven residents using 0.5 acre feet of water
per year in accordance with County Guidelines. From literature (The Ohio State
University Extension, 2002), an estimated 100 head of cattle graze on the Rough Acres
Ranch, would require an estimated daily intake of 19 gallons per animal per day (the
maximum estimated daily water intake required for a bull in 90 degree temperatures),
equivalent to 2.13 acre feet of water. It should be noted that slightly lower water
consumption values (up to 15 gallons per day) are estimated for various classes of horses
that may also be grazing on the Ranch lands. A poultry farm, estimated to include 500
poultry, is located to the south of Rough Acres Ranch and based on available literature
from Pennsylvania State University (2002), a conservative estimate of 100 gallons per
day or 0.11 acre feet of water consumption each year is assumed to support these
animals.

These water quantities in combination with the estimated 9-month construction schedule
of water demand from the pumping well on Rough Acres Ranch of 50 gpm resulted in an
overall groundwater demand of 7.18 acre-feet per month, or 65.74 acre-feet per year.
The groundwater demand would increase to 13.88 acre-feet per month and 125.74 acre-
feet per year with a corresponding doubling of the production from the pumping well to
100 gpm.
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3.4.3 Groundwater in Storage

The groundwater storage capacity was calculated using conservative estimated of the
saturated thickness of each of the hydrogeologic units underlying the water production
area as observed in boring logs within the McCain Valley. For this analysis, it is
assumed that the saturated thicknesses include 20 feet of alluvium, 10 feet of residuum,
and 500 feet of fractured bedrock. Assuming that these materials are continuous over the
502 acre water production area, conservative estimates of the specific yield for each unit
was obtained from the County. As summarized in Table 1 in Appendix C, the greatest
specific yield is associated with the alluvium at 10%, the specific yield for the residuum
is 5%, and because the fractured bedrock yields water only within the fractures, the
specific yield for this unit is 0.10%.

By multiplying the 502 acres by the specific yield and by the saturated thickness for each
hydrogeologic unit, the total groundwater in storage within the %2-mile water production

area is 1002 acre feet of water.

3.4.4 Long-Term Groundwater Availability

Based on the proposed 9-month construction period and the project groundwater demand
along with adjacent water users, subtracted from the existing groundwater in storage, in
combination with the anticipated groundwater recharge generated over a seven year
drought cycle, there will be no long-term groundwater requirements in support of the
project. As shown on Table 2 in Appendix C, the maximum drawdown within the
subject area is about 66 acre-feet, well above the 50% basin depletion level of 500 acre-
feet. Even if project pumping were to be increased to 100 gpm, a maximum of 136 acre-
feet of drawdown is calculated within the basin (Table 3; Appendix C). In fact, until
pumping is increased by eight times to 54 acre-feet per month or nearly 486 acre-feet per
year would the basin approach the 50% depletion level of 500 acre-feet (Table 4;
Appendix C).

Based on these analyses, the long-term result of pumping at 50 gpm reduces the
groundwater in storage to 94% and a maximum reduction to 92% of the total
groundwater in storage during the 7-year drought period. Under an increased (100 gpm)
pumping scenario, the groundwater in storage is reduced to 86% of the total with an
average of 89%.

Following the project construction phase, the estimated water demand for the project site
is estimated to be 2500 gallons per business day or about 2 acre-feet per year, associated
with the operations and maintenance facility for the wind turbines. Based on the
calculations of groundwater availability this level of use would have no significant
impact on the groundwater in storage within McCain Valley.

3.5 Significance of Impacts Prior to Mitigation

Based on the results of the aquifer pumping test at the Rough Acres Ranch well No. 6a,
the criteria for well interference and 50% depletion of groundwater in storage associated
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with the proposed project will not be met. No significant impacts to groundwater are
anticipated associated with the project.

3.6  Mitigation Measures and Design Considerations

Based on the lack of significant impacts to groundwater associated with the proposed
project, no groundwater mitigation measures are proposed for the project.

3.7 Conclusions

Based upon the analyses performed, well interference is not anticipated to be a significant
impact for the Tule Wind Farm construction project. During the pumping test, a
maximum of 3.7 feet of drawdown was observed in the nearest observation well 36 feet
away from the pumping well. No observed drawdown was identified in wells located
within one third and one half mile of the pumping well.

The potential for depletion of groundwater in storage within the McCain Valley is not
anticipated. Results of the groundwater demand during a drought period indicate that
eight times the anticipated groundwater pumping would be required to drawn
groundwater to the 50% depletion level.

4.0 SUMMARY OF PROJECT IMPACTS AND MITIGATION

Based on the results of pumping tests and analysis of the data, there is sufficient
groundwater to meet the project demands. Review of cumulative analyses performed
within a ¥2 mile radial area of McCain Valley about the aquifer pumping test well
indicates based on the available groundwater storage within McCain Valley, it is possible
to increase pumping at the Rough Acres Ranch aquifer test well significantly without
well interference or significant groundwater depletion.

Although there are no requirements for analysis of groundwater use on tribal lands, the
aquifer pumping test and analyses indicate that there is sufficient storage for use of
groundwater within Thing Valley and no significant impacts to groundwater storage are
anticipated. However, the pumping test data and the noted boundary condition identified
during the test after 1700 minutes suggests that to support the project water needs, it may
be necessary to pump at a lesser rate or lesser frequency at the aquifer pumping test well,
and supplement the water from this well with water from another well within Thing
Valley such as the observation well. In addition, because the well has been inoperable
for some time, it is recommended that this well and pump be inspected and rehabilitated
as necessary to ensure that the well operates optimally for the duration of the construction
project.
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5.0 CLOSURE

This report was prepared in general accordance with acceptable professional geotechnical
and hydrogeologic principles and practices. This report makes no other warranties, either
expressed or implied as to the professional advice or information included herein.
Although the groundwater investigation performed included constant rate pumping over a
72-hour period, it is not possible to fully anticipate an aquifer’s behavior over the
proposed 9-month construction period. It is understood that the project intends to obtain
will serve letters to purchase water from off-site vendors if it is needed. The use of off-
site water suppliers is recommended in the event that groundwater supplies are not fully
supportive of the project. Our firm should be notified of any pertinent change in the
project, or if conditions are found to differ from those described herein, because this may
require a reevaluation of the conclusions. This report has not been prepared for use by
parties or projects other than those named or described herein. It may not contain
sufficient information for other parties or purposes.
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Date: November 8, 2010
Project No.: 2010-0005

To: John Hower, CEG
Sarah Battelle, CHG

From: Mark Vincent, CHG

Regarding: Observations and Analyses of Aquifer Characteristics
Thing Valley, San Diego County, California

INTRODUCTION

This memo presents a summary of observations and analyses made following a stepped
and a constant rate aquifer pumping and recovery test in wells located in Thing Valley
located approximately 10 miles north of I-8 off La Posta Truck Trail/Thing Valley Road
in the Ewiiaapaayp Reservation, in eastern San Diego County, California. The tests were
performed to determine whether sufficient volumes of water are available for the Tule
Wind Farm construction projects. Analyses performed included calculation of
transmissivity, hydraulic conductivity, and storativity for a pumping well and observation
wells.

WELL AND AQUIFER CONDITIONS

A well labeled as South Well was used as the pumping well for this test. Another well
labeled as North Well is located 61.5 feet to the west of the pumping well and was
monitored and analyzed as an observation well. A third well identified as Thing Valley
Well is located approximately 5,517 feet south-southeast of the pumping well and was
also used as an observation well (Figure 1).

Records for drilling and construction of the wells used for these pumping tests are
incomplete or nonexistent. A well identified on Department of Water Resources (DWR)
records as the "Cuyapaipe Community Well" (identified as Form No. 058539) is believed
to be the log for South Well. No records are available for North Well or Thing Valley
Well.

Although DWR records indicate that slotted well casing was installed to a depth of 122
feet, they do not indicate whether or not casing exists below that depth or if the casing
was installed prior to drilling the well to a total depth of 400 feet. The North and South
Wells used in this pumping test have existing electric submersible pumps installed in
them. Based on the production rates achieved during the tests performed, the wells are
likely to be outfitted with four-inch diameter electric submersible pumps. Based on the
depth and pressure head on the transducers installed in the wells for the test, it was
assumed that all of the boreholes are 400 feet deep and are 10-inches in diameter. It was
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further assumed that the wells were constructed with 6-inch diameter well casing and that
they are perforated or screened over the entire saturated thickness. Details of well
construction could not be verified in the field because of the presence of pumps,
discharge pipes, electrical wires, and surface sanitary seals.

The area immediately around North Well and South Well is underlain by alluvium
comprised of poorly sorted sand, gravel, and silt derived from the crystalline basement
rock exposed on the adjacent canyon sidewalls. The crystalline basement rocks are
classified as tonalite and yield groundwater from fractures. The well log reportedly
recorded for South Well indicates that there are about 12 to 15 feet of alluvium overlying
the tonalite. An alternative interpretation of the log is that some of the materials
described in the log to a depth of 50 feet could also be coarse-grained alluvium locally
derived from the surrounding tonalite. Groundwater was measured at a depth of 54.81
feet below the top of sanitary seal on North Well (approximately 8-inches above ground
surface) and was measured at a depth of 49.34 feet below the sanitary seal in South Well
(also about 8-inches above ground surface). Groundwater was measure at a depth of
77.62 feet below the top of the conductor casing on Thing Valley Well (the conductor
casing extends approximately 6-inches above ground surface).

TEST METHODS

Observations of groundwater elevation were recorded in a pumping well and two
observation wells in Thing Valley. Data was collected using pressure transducers
connected to data loggers. Barometric pressure changes were recorded during the test
and corrections were made to the pressure head data collected during the tests.

A stepped aquifer pumping test was performed using North Well to determine the
optimum pumping rate for a longer duration test. The pressure transducers were
deployed and began recording data on August 12, 2010 to perform the stepped pumping
test. The stepped pumping test was performed at pumping rates of 72 gallons per minute
(gpm), 88 gpm, and 90 gpm. The pump could not be throttled down below 72 gpm
without water exiting a by-pass / check valve and had a maximum yield of 90 gpm. A
semi-logarithmic plot of elapsed time versus drawdown for the stepped pumping test is
shown on Figure 2.

The constant rate pumping and recovery test was performed from August 16 through 19,
2010. The pump was powered-down on August 19, 2010 and allowed to recover until
August 23, 2010 when the pressure transducers were removed from the wells. South
Well was initially pumped at an average rate of 88 gpm and was corrected to 80 gpm
during a period from about 1 to 2 hours into the test. Recovery tests were performed by
turning off the pumps and recording the increasing head levels over time.

DATA ANALYSIS
Changes in groundwater level data recorded during this test were corrected for barometric

pressure changes and used to generate a file containing tabulated time and changes in
pressure head. The data was used to generate time-drawdown graphs for the pumping
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and observation wells and imported into computer software used to calculate the
transmissivity and storativity of the fractured tonalite.

The stepped pump test analysis consists of plotting the drawdown versus time for each
pumping rate on a time versus drawdown plot with time plotted on a logarithmic scale.
Forward projections of each segment representing a different pumping rate can be used to
predict the likely drawdown for the pumping well during for the selected duration of the
test. A pumping rate of 80 gpm was selected as the target pumping rate because it would
allow for ample drawdown without the well running dry during the test.

The method of Schafer (1978) was employed to determine how much of the data set for
North Well was impacted by casing storage effects. The method is a simplification of the
method first developed by Papadopulos and Cooper (1967) but does not require prior
knowledge of the transmissivity or well efficiency. The point at which casing storage
effects are overcome was calculated to occur approximately 12 to 14 minutes into the test
based on the assumptions about well construction practices, pumping rates, and
drawdown. Very early pumping data was ignored in the analyses described below due to
casing storage effects and the non-uniform drawdown curve caused by the change in the
pumping rate from 88 to 80 gpm.

Time versus drawdown plots were prepared for the pumping and observation wells for
the pumping and recovery portions of the test. The plots are shown with the time axis
plotted on a logarithmic scale and drawdown on a linear scale.

Figure 3 shows the time-drawdown plot for North Well during pumping. The first 12 to
14 minutes of the test show the effects of attempting to establish a constant pumping rate
and casing storage effects. A slight recovery in the drawdown is noted from around 14
minutes to approximately 33 minutes due to a reduction in the pumping rate from 88 to
80 gpm. The North Well drawdown plots as a straight line on the time-drawdown chart
representing constant aquifer properties during that portion of the drawdown cone
development. A sudden change in the drawdown curve starts at approximately 1,700
minutes and changes again at approximately 3,000 minutes. The steepening of the time
drawdown curve noted at approximately 1,700 and 3,000 minutes likely indicates a
negative boundary effect.

A residual drawdown plot for the North Well is shown on Figure 4. The plot shows the
change in drawdown versus the ratio of the time since the pump test started divided by
the time since the recovery portion of the test started (t/t"). An inflection point is noted at
approximately t/t' =100 possibly due to some type of boundary effect. The residual
drawdown at a t/t” ratio of 1 extends through the origin and there is no discernable change
in storage noted in the pumping well over the course of the pumping and recovery
portions of the aquifer stress test.

A time-drawdown plot of South Well located 61.5 feet away from the pumping well
shows a sharp decrease in drawdown from approximately 51 minutes to approximately 65
minutes which is considered to be the result of the decrease in pumping rate from 88 to
80 gpm (Figure 5). The South Well plot shows a slight increasing slope to the semi-
logarithmic plot but shows a very strong inflection point at approximately 1,700 minutes
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into the test. This is interpreted to be the result of a negative boundary effect similar to
that observed on the time-drawdown plot from North Well (compare Figures 3 and 5).

The South Well recovery portion of the test is plotted as the residual drawdown versus
t/t shows a concave upwards curvature to the semi-logarithmic plot (Figure 6) indicative
of changing aquifer conditions from a t/t” ratio of about 10 to 200 into the recovery test
period. The line segment from a t/t" ratio of 200 the end of the test is a straight line plot
indicative of constant aquifer conditions. The residual drawdown value measured for a
t/t’ ratio of 1 is about -3.5 feet. Though this value is not within about one half of a foot as
would be expected from a successful test, it may not be especially significant for an
observation well when the pumping well shows no changes in storage effect.

The Thing Valley Well located approximately 5,517 feet south of the pumping well was
monitored for changes in head. A possible cumulative drawdown of approximately 0.25
feet was observed from approximately 400 minutes until the end of the test (Figure 7).
The recovery portion of the well is shown on Figure 8 and is shows a large sudden
change in measured head near the end of the monitoring period. This is interpreted as a
slippage of the transducer cable and is probably not a valid recovery curve.

Water level drawdown data were evaluated using the computer software program
AquiferTest version 3.5 (Waterloo Hydrogeologic, 2002). The program performs curve
matching of the time drawdown data to calculate transmissivity, hydraulic conductivity,
and storativity using different methods. The methods employed included Cooper-Jacob
(1946), Moench (1993), Neuman (1975), and Theis (1935).

DISCUSSION

As shown on Table 1, the calculated hydraulic conductivity values for all of the analytical
methods employed ranged from a low of 0.285 feet/day for data collected from North
Well using Neuman's method for the data collected from the end of the data set to a high
of 2.39 feet/day for the early time recovery phase of South Well using the Theis
Recovery method. An average conductivity of 1.122 feet/day was calculated from all
methods from both South Well and North Well. The Storativity values range from a low
of 3.33E-09 for North Well middle to late time data and a high of 4.19E+01 for a match
to the very late time data recorded in South Well.

All of the analytical results show a higher transmissivity and hydraulic conductivity value
for matches to the early time drawdown data and show lower values for matches to late
time drawdown data. This is most likely the result of a higher degree of fracturing in the
rock around the wells. North Well and South Well are located in a portion of Thing
Valley which is entirely covered in up to 50 feet of alluvium (Figure 9). Inspection of
aerial photographs from Google Earth show the local canyons and drainages are
controlled by large scale joint sets. Areas of maximum fracturing will have higher
transmissivity and hydraulic conductivity associated with them and also will be more
prone to erosion.

During the pumping test, a cone of depression developed radially around the well until
the cone intercepted lower transmissivity/less fractured rock at the canyon side walls (the
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negative boundary effect observed approximately 1,700 minutes into the test). After that
time, the majority of the water entering the wells is coming from directly up and down
canyon. A later stage negative boundary effect near the 3,000 minute mark observed in
North Well may be a secondary negative boundary effect associated with translation of
the cone of depression outside the portions of the canyon overlain by alluvium. Although
the alluvium was not thought to be saturated during the test it is likely to act like a sponge
slowing the downgradient flow of groundwater.

Because the fractures in the bedrock appear to be of aerially limited extent, the actual
volume of groundwater available may be limited with larger volumes of groundwater
available within the canyon areas where fracturing may be most prevalent.

CLOSURE

This summary of observations and analyses has been prepared in general accordance with
accepted professional geotechnical and hydrogeologic principles and practices. This
report makes no other warranties, either expressed or implied as to the professional
advice or information included in it. Our firm should be notified of any pertinent change
in the project, or if conditions are found to differ from those described herein, because
this may require a reevaluation of the conclusions. This report has not been prepared for
use by parties or projects other than those named or described herein. It may not contain
sufficient information for other parties or purposes.

Geo-Logic Associates

D7 d L) Coventf

Mark W. Vincent, PG 5767, CEG 1873, CHg 865
Senior Geologist

Attachments: Table 1 - Aquifer Stress Test Results
Figure 1 - Well Location Plan
Figure 2 - Step Test Time Drawdown Plot
Figure 3 - North Well Time Drawdown Plot Pumping
Figure 4 - North Well Time Drawdown Plot Recovery
Figure 5 - South Well Time Drawdown Plot Pumping
Figure 6 - South Well Time Drawdown Plot Recovery
Figure 7 - Thing Valley Well Time Drawdown Pumping
Figure 8 - Thing Valley Well Time Drawdown Recovery
Figure 9 - Geologic Map
Appendix A - Analytical Results from Aquifer Test Program
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Aquifer Stress Test Results

Table 1

Thing Valley
Distance Groundwater
From Groundwater| Depth from | Assumed | Average
Pumping Depth from Ground Aquifer | Pumping
Well Well TOC Surface Thickness Rate Transmissivity Conductivity
Designation | Condition (feet) (feet) (feet) (feet) (gpm) | Analytical Method (feet”2/day) (feet/day) Storativity Comments
North Well Pumping 1 54.81 54.14 350 81 Cooper-Jacob 488 1.390 3.33E-09 Match to mid-late data.
North Well Pumping 1 54.81 54.14 350 81 Cooper-Jacob 176 0.502 3.05E-02 Match to late data.
North Well Pumping 1 54.81 54.14 350 81 Moench 261 0.741 4.45E-04 Match to late data.
North Well | Pumping 1 54.81 54.14 350 81 Neuman 99.8 Minimum 0.285 Minimum 3.82E-04 Match to late data.
North Well Pumping 1 54.81 54.14 350 81 Theis 256 0.733 3.57E-04 Match to late data.
North Well Pumping 1 54.81 54.14 350 81 Walton 115 0.327 2.41E-02 Match to late data.
North Well [ Recovery 1 54.81 54.14 350 81 Theis Recovery 669 1.910 NA Match to early data.
North Well [ Recovery 1 54.81 54.14 350 81 Theis Recovery 473 1.350 NA Match to middle data.
North Well [ Recovery 1 54.81 54.14 350 81 Theis Recovery 337 0.963 NA Match to late data.
South Well Pumping 61.5 49.34 48.67 350 81 Cooper-Jacob 513 1.470 8.29E+00 Match to late data.
South Well Pumping 61.5 49.34 48.67 350 81 Cooper-Jacob 294 0.841 4.19E+01 Match to very late data.
South Well Pumping 61.5 49.34 48.67 350 81 Moench 467 1.330 1.35E-05 Match to late data.
South Well Pumping 61.5 49.34 48.67 350 81 Neuman 469 1.340 9.12E-04 Match to late data.
South Well | Pumping 61.5 49.34 48.67 350 81 Theis 477 1.360 2.10E-03 Match to late data.
South Well Pumping 61.5 49.34 48.67 350 81 Walton 477 1.360 8.76E+00 Match to late data.
South Well | Recovery 61.5 49.34 48.67 350 81 Theis Recovery 835 Maximum 2.39 Maximum NA Match to early data.
South Well [ Recovery 61.5 49.34 48.67 350 81 Theis Recovery 508 1.450 NA Match to middle data.
South Well [ Recovery 61.5 49.34 48.67 350 81 Theis Recovery 311 0.888 NA Match to late data.
Average Values 393 1.122 3.88E-03
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Figure 6
South Well
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EXPLANATION: GRAPHIC SCALE
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FIGURE 9

GEOLOGIC MAP
THING VALLEY AQUIFER TEST SITE

TULE WIND PROJECT
SAN DIEGO COUNTY, CA

Geo-Logic Associates

Geologists, Hydrogeologists, and Engineers

REFERENCE:  PRELIMINARY GEOLOGIC MAP OF EL CAJON 30" x 60' r DRAWN BY: DATE:
QUADRANGLE, SOUTHERN CALIFORNIA, V. R. TODD, 2004 - VL NOVEMBER 2010




Waterloo Hydrogeologic, Inc.

Pumping Test Analysis Report

460 Philip Street - Suite 101

Project: Thing Valley

Waterloo, Ontario, Canada

Number: 2010-0005

Phone: +1 519 746 1798

Client:

Thing Valley Wells [Cooper-Jacob Time-Draw dow n]

Time [min]
1 10 100 1000 - gb”t*;]"v‘(/e':l
0 —y————— outh We
| 'o'\ A Thing Valley Well
13.762-J
_ 27524
g |
o
°
: |
o
41.286
u
-\\
1 u
55.048 - ~
68.81

Pumping Test: Thing Valley Wells
Analysis Method: Cooper-Jacob Time-Drawdown

Analysis Results:  Transmissivity: 4.88E+2 [ftz/d] Conductivity: 1.39E+0 [ft/d]
Storativity: 3.33E-9
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 80.111574 [U.S. gal/min]
Comments: North Well Match to mid-late data.
Evaluated by: MWV

Evaluation Date: 10/29/2010




Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Thing Valley
Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:

Thing Valley Wells [Cooper-Jacob Time-Draw dow n]

Time [min]
1 10 100 1000 = North Well

0 .. b . ) e @ South Well

o'\ A Thing Valley Well

13.762—-|\\

27.524 \

41.286
] | \
] [ |
1 |

55.048

68.81

Drawdown [ft]

Pumping Test: Thing Valley Wells
Analysis Method: Cooper-Jacob Time-Drawdown

Analysis Results:  Transmissivity: 1.76E+2 [ft¥/d] Conductivity: 5.02E-1 [ft/d]
Storativity: 3.05E-2

Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 80.111574 [U.S. gal/min]

Comments: North Well match to late data.

Evaluated by: MWV

Evaluation Date: 10/29/2010




Waterloo Hydrogeologic, Inc.

Pumping Test Analysis Report

460 Philip Street - Suite 101

Project: Thing Valley

Waterloo, Ontario, Canada

Number: 2010-0005

Phone: +1 519 746 1798

Client:

Thing Valley Wells [Cooper-Jacob Time-Draw dow n]

Time [min]
1 10 100 1000 - gb”t*;]"v‘(/e':l
0 —y————— outh We
| 'o'\ A Thing Valley Well
13.762-J
_ 27524
g |
o
°
: |
o
41.286
u
|
1 u
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68.81

Pumping Test: Thing Valley Wells
Analysis Method: Cooper-Jacob Time-Drawdown

Analysis Results:  Transmissivity: 5.13E+2 [ft¥/d] Conductivity: 1.47E+0 [ft/d]
Storativity: 8.29E+0
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 80.111574 [U.S. gal/min]
Comments: South Well match to late data.
Evaluated by: MWV

Evaluation Date: 10/29/2010




460 Philip Street - Suite 101
Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Waterloo Hydrogeologic, Inc.

Pumping Test Analysis Report

Project: Thing Valley

Number: 2010-0005

Client:

Thing Valley Wells [Cooper-Jacob Time-Draw dow n]
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Pumping Test: Thing Valley Wells

Analysis Method: Cooper-Jacob Time-Drawdown

Analysis Results:  Transmissivity: 2.94E+2 [ft¥/d] Conductivity: 8.41E-1 [ft/d]
Storativity: 4. 19E+1

Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]

Discharge Rate:

80.111574 [U.S. gal/min]

Comments:

South Well match to very late data.

Evaluated by: MWV

Evaluation Date: 10/29/2010




Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Thing Valley

Waterloo, Ontario, Canada Number: 2010-0005

Phone: +1 519 746 1798 Client:

Thing Valley Wells [Cooper-Jacob Time-Draw dow n]

Time [min] .
1000 A Thing Valley Well
0
0.016
__ 0033
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Pumping Test: Thing Valley Wells

Analysis Method: Cooper-Jacob Time-Drawdown

Analysis Results:  Transmissivity: 2.41E+4 [ft¥/d] Conductivity: 6.88E+1 [ft/d]
Storativity: 7.34E-4
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 80.111574 [U.S. gal/min]
Comments: Thing Valley program best fit match.
Evaluated by: MWV
Evaluation Date: 11/4/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Thing Valley
. I:> Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:
Thing Valley Wells [Moench Fracture Flow]
1/u .
1E2  1E1 1E+0  1E+1  1E+2  1E+3  1E#4  1E+5  1E+6 A  Thing Valley Wel
1 2 b i m  North Well
] @ South Well
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1E-14 7/ i
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Pumping Test: Thing Valley Wells
Analysis Method: Moench Fracture Flow
Analysis Results:  Transmissivity: 2.61E+2 [ft¥/d] Conductivity: 7.47E-1 [ft/d]
Storativity: 4.45E-4
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] b: 350 [ft]
Screen length: 350 [ft] Kv/Kh: 0.1
Boring radius: 0.42 [ft] C: 0.554
Discharge Rate: 80.111574 [U.S. gal/milK(block)/K(Skin): 0.1
Ss(blk)/Ss(fract): 200 K(block)/K(fracture): 0.1
Comments: North Well match to late data.
Evaluated by: MWV
Evaluation Date: 10/29/2010
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Waterloo Hydrogeologic, Inc.
460 Philip Street - Suite 101
Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Pumping Test Analysis Report

Project: Thing Valley

Number: 2010-0005

Client:

Thing Valley Wells [Moench Fracture Flow]

Evaluation Date:

1/u .
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Pumping Test: Thing Valley Wells
Analysis Method: Moench Fracture Flow
Analysis Results:  Transmissivity: 4.67E+2 [ft¥/d] Conductivity: 1.33E+0 [ft/d]
Storativity: 1.35E-5
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] b: 350 [ft]
Screen length: 350 [ft] Kv/Kh: 0.1
Boring radius: 0.42 [ft] C: 0.554
Discharge Rate: 80.111574 [U.S. gal/milK(block)/K(Skin): 0.1
Ss(blk)/Ss(fract): 200 K(block)/K(fracture): 0.1
Comments: South Well match to late data.
Evaluated by: MWV

11/1/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Thing Valley
. I:> Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:

Thing Valley Wells [Moench Fracture Flow]

1/u .
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Pumping Test: Thing Valley Wells
Analysis Method: Moench Fracture Flow

Analysis Results:  Transmissivity: 3.61E+3 [ft¥/d] Conductivity: 1.03E+1 [ft/d]
Storativity: 6.28E-4

Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] b: 350 [ft]
Screen length: 350 [ft] Kv/Kh: 0.1
Boring radius: 0.42 [ft] C: 0.554
Discharge Rate: 80.111574 [U.S. gal/milK(block)/K(Skin): 0.1
Ss(blk)/Ss(fract): 200 K(block)/K(fracture): 0.1

Comments: Moench match to Thing Valley Well data.

Evaluated by: MWV

Evaluation Date: 11/4/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Thing Valley
. I:> Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:
Thing Valley Wells [Neuman]
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Pumping Test: Thing Valley Wells
Analysis Method: Neuman
Analysis Results:  Transmissivity: 2.13E+1 [ft¥/d] Conductivity: 6.09E-2 [ft/d]
Storativity: 1.96E-2 Specific Yield: 1.96E+2
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Beta: 0.005
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 80.111574 [U.S. gal/min]
LOG(Sy/S): 4
Comments: North Well match to all data.
Evaluated by: MWV

Evaluation Date:

10/29/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Thing Valley
. I:> Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:
Thing Valley Wells [Neuman]
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Pumping Test: Thing Valley Wells
Analysis Method: Neuman
Analysis Results:  Transmissivity: 9.98E+1 [ft¥/d] Conductivity: 2.85E-1 [ft/d]
Storativity: 3.82E-4 Specific Yield: 3.82E+0
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Beta: 0.005
Screen length: 350 [ft]
Boring radius: 0.42 [ft]

Discharge Rate:

LOG(Sy/S):

80.111574 [U.S. gal/min]

4

Comments:

North Well match to late data.

Evaluated by:

Evaluation Date:

MWV

10/29/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Thing Valley
. I:> Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:
Thing Valley Wells [Neuman]
1/u .
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Pumping Test: Thing Valley Wells
Analysis Method: Neuman
Analysis Results:  Transmissivity: 4.69E+2 [ft¥/d] Conductivity: 1.34E+0 [ft/d]
Storativity: 9.12E-4 Specific Yield: 9.12E+0
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Beta: 0.005
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 80.111574 [U.S. gal/min]
LOG(Sy/S): 4
Comments: South Well match to late data.
Evaluated by: MWV

Evaluation Date: 10/29/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Thing Valley
. I:> Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:
Thing Valley Wells [Neuman]
1/u .
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Pumping Test: Thing Valley Wells
Analysis Method: Neuman
Analysis Results:  Transmissivity: 4.06E+3 [ft¥/d] Conductivity: 1.16E+1 [ft/d]
Test parameters: Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Beta: 0.005
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 80.111574 [U.S. gal/min]
LOG(Sy/S): 4
Comments: Thing Valley data
Evaluated by: MWV
Evaluation Date: 11/4/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Thing Valley
. I:> Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:
Thing Valley Wells [Neuman]
1/u .
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Pumping Test: Thing Valley Wells

Analysis Method: Neuman

Analysis Results:  Transmissivity: 4.35E+3 [ft¥/d] Conductivity: 1.24E+1 [ft/d]
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Beta: 0.005
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 80.111574 [U.S. gal/min]
LOG(Sy/S): 4
Comments: Thing Valley data
Evaluated by: MWV
Evaluation Date: 11/4/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Thing Valley
. I:> Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:
Thing Valley Wells [Theis]
1/u
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Pumping Test: Thing Valley Wells
Analysis Method: Theis
Analysis Results:  Transmissivity: 2.56E+2 [ft¥/d] Conductivity: 7.33E-1 [ft/d]
Storativity: 3.57E-4
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 80.111574 [U.S. gal/min]
. North Well match to late data.
Comments: South Well match to early data.
Evaluated by: MWV

Evaluation Date:

10/29/2010
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Waterloo Hydrogeologic, Inc.
460 Philip Street - Suite 101
Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Pumping Test Analysis Report

Project: Thing Valley

Number: 2010-0005

Client:

Thing Valley Wells [Theis]
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Pumping Test: Thing Valley Wells
Analysis Method: Theis
Analysis Results:  Transmissivity: 4.77E+2 [ft¥/d] Conductivity: 1.36E+0 [ft/d]
Storativity: 2.10E-3
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 80.111574 [U.S. gal/min]
Comments: Match to South Well late data.
Evaluated by: MWV
Evaluation Date: 10/29/2010




Waterloo Hydrogeologic, Inc.

460 Philip Street -
Waterloo, Ontario,

Phone: +1 519 746 1798

Pumping Test Analysis Report

Suite 101

Project: Thing Valley

Canada

Number: 2010-0005

Client:
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Pumping Test: Recovery Test
Analysis Method: Theis Recovery
Analysis Results:  Transmissivity: 3.37E+2 [ft¥/d] Conductivity: 9.63E-1 [ft/d]
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 81 [U.S. gal/min]
Pumping Time 4320 [min]
Comments: North Well recovery match to late data.
Evaluated by: MWV
Evaluation Date: 11/2/2010




Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Thing Valley
Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:

10

Recovery Test [Theis Recovery]

17y
100 1000

W North Well

0
16.18
32.36 ]
»
] |
48.54
64.72 |
Pumping Test: Recovery Test
Analysis Method: Theis Recovery
Analysis Results:  Transmissivity: 4.73E+2 [ft¥/d] Conductivity: 1.35E+0 [ft/d]
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 81 [U.S. gal/min]
Pumping Time 4320 [min]
Comments:
Evaluated by:
Evaluation Date: 11/2/2010




Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Thing Valley
Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:

16.18

Recovery Test [Theis Recovery]

17y
10 100 1000

32.36

s'[ft]

W North Well
@ South Well

] |
48.54
64.72 |
Pumping Test: Recovery Test
Analysis Method: Theis Recovery
Analysis Results:  Transmissivity: 3.11E+2 [ft¥/d] Conductivity: 8.88E-1 [ft/d]
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 81 [U.S. gal/min]
Pumping Time 4320 [min]
Comments: South Well Recovery match to late data.
Evaluated by: MWV
Evaluation Date: 11/2/2010




Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Thing Valley
Waterloo, Ontario, Canada Number: 2010-0005
Phone: +1 519 746 1798 Client:

Recovery Test [Theis Recovery]

T
10 100 1000 m  North Well
0 — — — @ South Well
16.18
32.36 ]
»
] |
48.54
64.72 |
Pumping Test: Recovery Test
Analysis Method: Theis Recovery
Analysis Results:  Transmissivity: 5.08E+2 [ftz/d] Conductivity: 1.45E+0 [ft/d]
Test parameters:  Pumping Well: Pumping Well Aquifer Thickness: 350 [ft]
Casing radius: 0.25 [ft] Confined Aquifer
Screen length: 350 [ft]
Boring radius: 0.42 [ft]
Discharge Rate: 81 [U.S. gal/min]
Pumping Time 4320 [min]
Comments: South Well Recovery match to middle data.
Evaluated by: MWV

Evaluation Date: 11/2/2010
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COUNTY OF SAN DIEGO
DEPARTMENT OF ENVIRONMENTAL HEALTH

1255 Imperial Ave | 0.
San Diego, CA 92101 e
619-338-2222
INVOICE
ERMIT TYPE & NUMBER: LWEL 16225 INVOICE DATE: 16 SEP 2004
'ERMIT OWNER: CONTACT:
IANOS DRILLING & PUMP
5052 LAWSON VALLEY RD.
AMUL CA 91935
611-080-03 APPLICANT:
\PN: 6+3-876-83-88 511-070-01 FADEM ROBERT S&MARY O TRUST B1

iITE ADDRESS:3%50 MCCAIN VALLEY RD

BOULEVARD 91905
-OCATION DESCRIPTION: 3758 MCCAIN VALLEY AD.~ALLHAELLD046 ~

'ROJECT DESCRIPTION/SCOPE
dumber of Wells on Permit Application: 1
Jascription of Work: well drilling

‘ype of Use for Each Well: domestic

“EE/DEFOSIT DETAILS

FEE CODE DESCRIPTION TIME ACCT. | ACCT. CODE

AMOUNT

BLEQ1--EHO WATER WELL PERMIT 429E01 9773-773

Al

390.00

TOTAL AMOUNT DUE

$390.00




COUNTY OF SAN DIEGO DEH USE ONLY
DEPARTMENT OF ENVIRONMENTAL HEALTH |PERMIT#w /(2257

WELL PERMIT APPLICATION WELL COMPUTER #
/) o 4 R FEE.
rlcr A3 / dO Gy WATER DIST: A
1. Property Owner: / /,-f s B e (’f At 7 Al € 7 Phone’” WS T Ay
) :""/.’ Lot Foe i ., / & ¢ A s "f'," L 20
.. ! Maliing Address I Cy 519 -060-03 Zip
2. Well Location - Assessors Parcel Number_ 7—r—f-—=———=r7o——E1-> 611-070-01
—L < :
./2'4 4 /e‘?f i a//u 4~ [Baunc EvARD
Sit.AddrTs T cty ./, ry - Zip
. L] E /t' - \'/f “Z"' .".-"r' f/[-"rfu o SR A
3.. Well Contractor - Well Driller _ = 7. f/,} St __ Company Name: i /E’/
[loe ) Cotonre fl . e /ERL
, Maiing Addrass City Zip
‘ "./ e / £ R L .
Phone#: LR ] & €. c-57#:" Y~ 7.7.) A Cash Deposit O Bond Posted
4. Use: O Private O Public  Qlindustial O Cathodic O Other
5. Type of Work! ONew QO Reconstruction 0 Destruction  Time Extension: .0 1st O 2nd
6. Type of Equipment: A e p A
7. Depth of Well: Proposed: L Existing: <"
8. Proposed:
Casing Conductor Casing Filter/Filler Material Perforations
Type: = 5/ L QYes OQONo QYes ONo
Depth: T  Depth: ft.  From: Toi__ From: To:
Diameter "/ _in,  Diameter in. Type: From: To:
WallGauge: _/ [ Wal/Gauge: Wall/Gauge: From: To.
9. Annular Seal: Depth: 5 - ft.  Sealing Material: A TN s
Borehole diameter: ! in.  Conductor diameter: in.  Annular Thickness__— in.
10. Date of Work: Start: Y Complete: ~~ _“7- 7

On sites served by public water, contact the local water agency for meter protection requirements.

| hereby agree to comply with alf regutations of the Department of Environmental Health, and with all ordinances and laws of
the County of San Diego and the State of California pertaining to well construction, repair, modification and dastruction.
Immediately upon completion of work, | will furnish the Department of Environmental Health with a complete and accurate log
of the well. | accept rasponsibility for all work done as part of this permit and alt work will be performed under my direct
supervision. R

' . —
;i A S e
Contractor's Signature; po B2 ) L. /f’f L Date: / /' i 4

DISPOSITION OF APPLICATION (Department of Environmental Health Use only)

}flApproved QO Denied Special Conditions: Grading and clearing associated with access to, or the
construction, maintenance or destruction of water wells, may require additional permits from the County of
San Diego and/or other agencies. '

4 Pt
A i 1™ v i~ T ny
Specialist R /CuAvn e (L C ax Date; < ! 3&:} (el
DEH-LLI-731a (Rev, 4/02) NCR N Fage 1 of 2
; ._“_. . H ki fl fro ) /"' F(-‘..: - J’_ '1._1 —
e v (f LSOV Y Lo S N

v



' Control #: _ A /L. |4 2T 5

COYNTY'OF SAN DIEGO r,
DEPARTMENT OF ENVIRONMENTAL HEAL{H Assessor’s Parcel Number: domtl——613-012
. 611-060-03
' LOCATION 611-070-01

Indicate below the vicinity and .exac“ location of well with respect to the following items: Property lines,

watar bodies or water courses, drainage pattern, easements, roads, existing wells, sewers and private
tential contaminatiog sources, including dimensions.

sewagje disposal systems and other
Nig o ¢ 1E & B Mﬁ_‘
) / + :2_ ‘

) ’ . o .y
a0 e 753 S Yy i
3
¥
; H
’ . PARCEL 5 »
160 acres -~
= E‘_ _ .'1-3 / =
_ EL9 PARCEL 4
Thes RIE 200Qlacres 160 acres
TS R7E NN PARCE
. 81.6}
- PARCEL 1-
= =
— A 80 acres o ra
wol.
|
3
PARCEL 10 [FARGE
40,45 acres 120 ac 5-.
o , . - ’ . Ca X : | "-. - -
| i'7 b T " o __“_j PARCELG | '— V"" -
o ‘ 120 acres : -
+ SECTIONS DERHN M [z - e
. | MOAREESTS M ActoeD- 1Y g R
DEHAU 731b (Rev.H2002) NCR - Mme r:mu; PAT&MM&’?BH o e T . ‘l';
: Sl B THAR S iy I RS - e T : ) Fatdigln




Caunty Mail Stetion =A-21

Fl'ﬁSTCAnaoNcuPY,‘ ,' \l '\/M

oA /0

C-DUNW on mﬂlﬂﬂﬂ | .
OEPARTMENT OF HEALTH SERVICES

-2

Ly

ASSESSORS PARCEL NUMBER;

1704 PACIFIC HIGHWAY, SAN DIEGO, CA 92101-2417

Notles of Inmat No. WATER WELL DRILLERS REPORT . Eeave Wall No.
Lacal Parmelt Ho. o Outt o oo (INSERT under ORIGINAL PAGE w/carbon of State Form) Ocher Yisll Na,

B - ?
(1) OWNER: Neme Jobo Grubters %G {12) WELL LOG: Taui depth @00, Demh of coroisad wat {55~ 11,
Adcrets ' framfy. to it Formation [Deeribe by color, chareeter, sliv or muterial)
Gry To Q:2oz LansE. Sork :
(2] LOCATION OF WELL (Ses instructiomsl b e (A 28, GEAY
Caurtty -- = Chwrsar's Wall Numbur L0 = Bubich - sutet ST Rola®

Well ackrems if iffarent from above ..

20.-2t = sulha Lk g )

Tawnnip Rangs

Sacvon

Clrancy from olth, roeds, eliroads, fence, ot

190 - EBoack coilr Bock

YW surface nninrv saal provided? Yes 8 No GO {0 ye, to dcutn — e T
Ware pirath tealed aghinsg pollutlon? Ym 0 No % noervdd e L

AnEds
LAY -9 - Govy )
" DEPARTMENT USE ONLY {3 TYPL OF WORKu
Completed Well Conrmucdont New Wal O Derpaning O
RAsconruction . a
Caa Reenaditlaning - a
Caa frapaciad o HorzonaiWall . 0
: . Duouction QO (Dweribe
Camumant dmtruction mamrials and
S procedurss n fum "(12)
‘ . {#) PAOPOSED USE: -
Wetwr Sampla Taken?, Oomertic |
Irrigacion ‘o
Sanicarian’s Approvalt Inchuscrind .
‘ ' » Toat Watl s
Swock a
Municins a
g~ '/‘; b COrher Q
{51 Egquipmwng (€} Gravel Packs  Maah S
Romry & Aevwrw O | Y O No & Size
Cikle =] Ar @ | Diamater of abwe
Cthee QO Bucket O | Packad from ta ft, -
(T} Casing Irmvalled: {B) Pawrforwdons "
Stewd B PMagtic D Cancryrs O Typs of perforston or size of screen
Prum Ta Dia, | Gage or From Ta- Slay -
. H. i | Vet (3 . Saw -
o T laall ol ‘e
{9) WELL SEAL:, ‘Mork Started ' 19 ‘Completed 19

WELL, DRILLERS STATEMENT: ! hereby declare under
penalty of perjury that the iaforwation provided
in this report 1s true. This water well waz initalled
in complfance with San Diego County Code and State

of C;Hfornil. Departoent of Water h:ources. Bulletin
No. 74

S1GNED %@FR}W

Maethod of sealing = b

{10} WATER LEVELS: p

Owoth af flret wanr, if W 7o [
Sanding level aitar well complaticn ' 4{ 4 o
{11) WELL TESTS: . ] . 1
Vinx wall pere mack? - Yo @ Na O 1f yws, by whom? DILLEn

Type af unt . Puma d Bailee O Alr ity EI®

Dapth wwawrstprrof pent e m Avand ol vt o T,

Discharge_LO_ guiimin atter 3 . hours  Watar tamgeniture e |

C:h-nlnl snalyyis made? Yoo @ Na @ 1f yus, by whom}
Was slyemric logmada?  Yu [ No I yes. atoch ceoy to this reoort

(Fersnn. fim. ar Corporation) (Type or Frint]
ADDRESS i
I _ ' 1p

LICERSE KO, IJATE THIS REPQRY

ons:enp-732 (1CONFIDENTIAL — NOT FOR PUBLIC USE WATER CODE SEC. 13752



DUPLICATE  STATE OF GALIFOENIA ——_[QWR USC ONLY DO NOT_ FUILL N
Oriller's Copy WELL COMPLETION REPORT | ( ¢ | | o | 4 [ | , | | ]
Page_-‘_of_-‘__ er (o Tnstruction Pa@phlst STATE WELL ND,/STATION NO.
Owner’s Well No. 3 | % ~. 0909404 bl Lo ) Lug Ty g ]
Date Work Began _1(1=1=04  Ended_16 “‘ﬁ' nd ‘ LATITUDE LONGITUDE
i N 3 ;
* Local Permit Agency _San Ndanes B4 I N O O O G B 1
Permit No. _{WET, 18225 Pevfnit Date . O 1674 APN/TRS/OTHER
GEQLOCIC LOG LL OWNER
QRIENTATION (%) r VERTICAL HO : : - e
G I " RIZONTAL ANGLE {BREGIFY) o niog
DEPTH FRGW METHOD ratary PO _adr _ ;Mm\}ﬁ:é A sy ulay
SURFACE DESCRIPTION R Do 0330
B FL Describe material, grain size, color, grah, "™ *C'p"\(/\ \ \\'\,\ T TeTATE P
, = LOCATIDN
D12 looie zail s AR AN }n"r*ndwq’ Loy
2018 L. oAy i) TN wﬁxfﬁmﬂﬁf
15170 ihlack & white ok AN f{:ﬂ um,) NI D g
10171 isofrar PN | ok £i1 Y Page _170 _ Parcel 013
. - Xt ‘ : =
21,90 black & wh 1\:1;:&—% distip 0 ) Fange 7 Section ]
s} I : o, y I N Long ! ! i
i ) DEG MM, BEC, DEG. M, BEC,
: - LOCATION SKETCH — ACTIVITY (=) —
: NORTH 3 NEW WeLL
a MCDIFIGATION/REPAIR
| — Despen
: — Dthet (Spacily)
T
.' — DESTROY (Depertoe
| Procedures and Matariais |
! R Ustdar "GEOLOGIC LOG")
! . USES ()
! YA ) WaATER SUPPLY
' | - ¢ fff’. iy Domestlo — Public
- ! E A d_,;-{?..f{ — lrrigatipn . ngugirial
! ! W ! (Ja!j - g MONITORING
: : R I TEST WELL ___
| 1  GATHORMG PROTECTION .. .
: . MEAT EXCHAMGE
: : DIRECT PUSH
t T INJECTION
. ' VAFOR EXTRAGTION ___
: : SPARAING
: : Usrats or Deseibe Distence of Well fom Roads, Buldig REMEDIATION
I | Fances, Rivers, etc. and attech d ve ardditional paper gf QTHER (SPEGIFY)
! , Necessiry. FLEASE BE ACCURATE, & COMPLETE,
1 1
: T WATER LEVEL & YIELD OF COMFLETED WELL
; X DEPTH TO FIRST WATER _Z{  (F1) BELDW SURFACE"
' T DEPTH OF STATIC :
: i WaATER LeveL 4D (Ft) & DATE MEasLAEp 1 D=4~ (14
I ! EsTIMATED viELD - 10 epmy s TesT TYRE Birtife
TOTAL DEFTH OF BORING G000 (Feer) TEST LENGTH _1____ (Hra) TOTAL DRAWDCWN (FL)
TOTAL DEPTH OF COMPLETED WELL 187 (Foer) * May not be representagive of @ well's lomg-rerms yield,

DEPTH A CASING (8) DEETH ANNULAER MATERIAL
FROM SURFACE | B2RE —pE (=) FROM SURFACE —TVFE
. DIA. MATERIAL / INTERNAL GAUGE SLOT BIZE cE- | BEN- )
(manas) g B § 3 GRADE DIAMETER | OR WALL IF ANY MENT {TONITE| FiLL FILTER PAGK
F. & Fu g EE' . (Inghws) THICKNESS {Inches) F. to Ft tea e ey {TYPE/BIZE)
AR 1 11 Az Srepl 4 rin 158 n_lzs w |-

- = e d -y

CERTIFICATION STATEMENT

ATTACHMENTS (=)

— Gieologic Log

DRILLING & BIMP

I, the undarsigned, cartily that this report is complete and accurate to the best of my knowledge and behied,
name _J LM MANOGS

— Wall Construction Diagram
— (eophysical Log(s)

{PERSON, FIRM, OR CORPORATION) (TYPED OR FRINTEDY

D P R LT ny THMITT ~ Ha T
. SollWater Chemical Analyaaa 1 5 ﬂ L"ﬁ r AW } '{ U?JY \.:) ¥ w2 A. .:\J g ‘-_-A "‘ e )
‘ ADDRESS oY .. STATE T3
i other . : s
ATTACH ADDITIONAL INFORMATION, IF (T EXISTS Sigrad i "/I{ A E L LU = ‘
i 15735, c-p‘i uc:us:n WAER WELL cmrrm:’lun DATE SIGHED Digy | UMBER

IPWR 148 REV, I5-03

IF ADDITIONAL SPAGEHG.H;E,EDEB{ USE NEXT CONSECUTIVELY NUMBERED FOFIM
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COUNTY OF SAN DIEGO

DEPARTMENT OF ENVIRONMENTAL HEALTH

1255 Imperial Ave ' :ﬁ‘: 2
San Diego, CA 92101

619-338-2222

INVOICE

JERMIT TYPE & NUMBER:LWEL 16223 INVOICE DATE: 16 SEP 2004
PERMIT OWNER: CONTACY:

VMANOS DRILLING & PUMP

16052 LAWSON VALLEY RD.

JAMUL CA 91935

611-060-03 APPLICANT:
APN: 589-+50-04=6@ 611-070-01 FADEM ROBERT S&MARY O TRUST B1
SITE ADDRESS: 805% MCCAIN VALLEY RD BOULEVARD 91905

LOCATION DESCRIPTION=8657 MCCAIN VALLEY RD, dalrruitN-02020

PROJECT DESCRIPTION/SCOPE
Number of Wells on Permit Application: 1
Description of Work: well drilling

Typa of Use for Each Well: domestic

FEE/DEPOSIT DETAILS
FEE CODE DESCRIPTION TIME ACCT. | ACCT. CODE AMOUNT
6LEO1--EHO WATER WELL PERMIT A29E01 9773-773 390.00

TOTAL AMOUNT DUE $390.00




Gl 5 COUNTY OF SAN DIEGO DEH USE ONLY
DEPARTMENT OF ENVIRONMENTAL HEALTH PERM'TAWEL] (.92.'23
WELL PERMIT APPLICATION WELL COMPUTER #

Ao fiéf OO0 e aes FEE: —
/-)f';! cr / 1&2@_{_4”_( WATER DIST:

f i ' s - e A .
1. Property Owner.__. / LAty g) i / pod B e F’hone:c--"' ;v’ff_.- L »
: (". [‘.‘-J' fl f-/: C‘-‘) AR ; A /I A f/.--"'.” / "’A:! ! :} "“"j “?--!ﬂ;

- Mailing Address / {/_1“ e B | City 811 03 Zip
2. Well Location - Assessors Parcel Number_{ E//eb = S slimmmpinfirdirm—3 a14 47001
. i r

e fff o ~'.+ ¥ f | R S Z = BDULEVARD 91905
Site Address 7 , City 4y, / ; Iip

R -. | e . \"«. gy - -.55’" ;_c" __,ﬂ' L .
3. Well Contractor - Well Driller  ~ /11 - } ]_/: L / "fCo&n"lpany Nfanfne:*" el -
f 7

Vs
ek 2 ,{/ J,gr_,_, A / ., ‘ \\/ A f 7 (: =

Maling Aodress Clty 2ip

A

Phone#: “‘/{.‘/J-ﬂ’ L2 C-ST#:.‘_-)&?‘(."}? 2 3 ®Cash Deposit 0O Bond Posted
Use. @Private QPublic  Qlndustrial @ Cathodic O Other

Type of Work: DO New QO Reconstruction O Destruction  Time Extension: . Q 1st QO 2nd
Type of Equipment: / T g

Depth of Well: Proposed: Do . Existing: o
Proposed:

x N oA

Casing Conductor Casing Filter/Filler Material Perforations
Type: S sr OYes ONo DYes ONo
Depth: i Depth; ft.  From: To: From: To:
Diameter 7 _in. Diameter in, Type: From: To:
Wall/Gauge: _ \-""Jy' Wall/Gauge: Wall/Gauge: From: To:
—— —_—

.

Yoo . \ . L - r
9. Annular Seal: Depth: - ft.  Sealing Material: Fioar s ot AR (L
Borehole diameter: P in. Conductor diameter: in.  Annular Thickness < in.

! )

10. Date of Work: Start: R R G Complete: 7 2. e’

P

On sites served by public water, contact the local water agency for meter protection requirements.

! hereby agree to comply with all reguiations of the Department of Environmental Health, and with all ordinances and laws of
the County of San Diego and the State of California pertaining fo well construction, repair, modification and destruction.
Immediately upon completion of work, [ will furnish the Department of Environmental Health with a complate and accurate log
of the well. | accept rasponsibifity for all work done as part of this permit and all work will be performed under my direct
Supervision. T

T o - . .
Contractor's Signature; ‘\VJ”..J,}\ Iy Date: ff S

PO o 7 o
S

,
~

DISPOSITION OF APPLICATION (Department of Environmental Health Use only)

hiApprnvad Q Denled Special Conditions: Grading and clearing associated with access to, or the
construction, maintenance or destruction of water wells, may require additional permits from the County of
San Diego. and/or other agencies.

[ 3 I T . . : .
Specialist:&’{:‘j«"ﬁu it (7 Lo Date: __“1 | Gh'/ fy _
DEH-LL-731a (Rev. 4:’02)_‘NCR } \J.f / . Page 1 of 2 - ‘
/fi t- {'";‘f.: "‘ / r'.i/),- / (_:.- h ‘_i S ,//E’ » -‘ "‘ ' "f_; lf. (,ﬁ/d



S ent e

COUNTY OF SAN DIEGO

DEPARTMENT OF ENVIRONMENTAL HEALTH

Indicate below the vicinity and exact Igcation of well with respect to the following ita}ns: Property lines,
water bodies or water courses, drainage pattern, easements, roads, existing wells, sewers and private
sewage disposal systems and other potgntial contamination sources, including dimensions

-

7.
. r
.

Control #: LJUE( /év 22 %

LOCATION

AsSsessor's Parcel Number:
611-060-03 -
811-070-01

ARc.r & ;
. - " -
- _8 ?—- i L- :"':'
4
| X
‘ PARCEL 5 | 3
180 acres =
—— 3
) // T;f"" ) “
/ v
ayam § A
:J ::' :::". f' ‘..}’ = =3
z. i v /1 _:4- 25
| 2
. ARCEL g ¥~  PARCEL .
Ths RIE 3\00 acres f 160 acre ‘
TiIs RIE ' '
\ ,- BF:IABR'ICEL 3
. . acres
= p PARCEL 1. o
= 4 80 acres = ot
lesm ] T ——
@D
l (razf)
,43 ' EL7T i
a00 acres s
PARCEL 2 =
l 160 acres T
_F'ARCEL' F'ARL,EL 8
40.45 acres 120 acres
- | d
-.‘\\-\_‘ . " ) . . d
T | ¥ e i es
re :{a | ._'j_ PARCELE |, & - AT
| |120mcres ' T B
. L
DEHLU 731b (Rev. 7"}'2":30-2) NGR Aﬂmﬁe Fﬁm 03, ?AT&F‘.&-.‘#Zﬁ - . -
S | DATE. OF PATMATS ‘o i € i




=\ 3

Caunty Mail Strtlon —A:21 ] S L ASSESSORS PARCEL NUMBER:
FIRST CARBON COPY . GOUNTY QR EANDIEGE
DEPAHTMENT QF HEALTH SEHVICES . o .
1700 PACINIC HIGHWAY, SAN DIEGD, CA 92101-2417 - @
Notics of Inoent Ne. ‘ - WATER WELL DRILLERS REPORT | Srave Well NS -
Lol Parmit No. o Cate mema . (INSERT under ORIGINAL PAGE w/carben of State Form) Other Wail Na,
~ - . 1
(1) OWNER: Mume —300p C\bson %S {12) WELL LOG: Tl depth BTt Ovpth of w-udmﬁn
Akl wak ﬂ‘ XYY “e‘“.q . framft. o {v, Formation (Dnaribe by color, charscor, dis or mwiaciall
=1, T :
(2] LOCATION OF WELL (5w Iwzructional® Y
Caynrty L e Owarmr's Well Numise
Well gcicram H diitsrent from sbave .. :
Township Aange Saction
Oixtarsca ifrom ol thal, roads, rillroacs, fenowl, e
" DEPARTMENT USE ONLY {3 TYPEORWORK
Complatsd Well Canprucdon: Now Wall @ Despening €]
Dta . Asconmtretion . 0O
- ) _ . | Raconditioning, - a
Dats lrscwcmad - : Horizentd Wall - a -
o Dutructdon C) (Describe
Commant duitruction materlay and
o proc s in lum {12)
- (4} PROPOSED USE: -
Water Sample Taken?, ‘ Qomerilc B
Irvl gulon &
 Saniairlan’s Apgroval: : ‘ Ingustrial 0
m Tt Well P
. Stock a
‘ Muaicips a
B . - Cher a
{81 Equlpmenw (6] Gravel Pecki HleCDS
Rawry GO .. Awvena O | Ya O No @ Sus
Cible a Mr 0 | Dismatar of sbove
Cthee O Buckyt O ] Pasked from ta . -
(2) Casing Irauiltad: (8) Parfocadons ‘ —
Stenl @ Planic O Concrete O Type of pwfarstion or size of sreen
Fram Ta Dla, 1 Goge or From Ta- Say '\ o
ft. H. . Wall . LN e - ' -
Q taenighl (2%
(3) WELL SEAL:. ‘ T |MorE Started 19 Complated o
WELL ORILLERS STATEMENT: [ hareby declare under
Was purfuce Mlmmpmmwu @ NoQ Itym a e e penalty of perjury that the information provided
Ware sirats saaled aghing polfution? Yo O Ne O loterval tt | {n this report 15 trus, This water well waz {nstalled
Maethad of sealing M‘-’ T in comp)fance with- San Dfego County Code and Stata
of Ealifomh. mpartmﬂt of Mater Resources, Bullet{n
(10) WATER LEVELS: p No. 74.
Cwpth of flryt watar, if known Bo : | erane
B ) v
Smanding level atter wall ¢omplation ad n 2Tl Briller
{11) WELL TESTS: . ) ) 1 o :
Wasveall st mace? © Yer (@ Ns O Wyes, by whom?  DRILLER, _{Person, ¢Trm, or Corporation) (Type or Friat)
Typsofuss ~ Puma O Bailer O Alr firt @ . .
Dapth o watar at saart of it Iy, At and of et ;_— n, ADDRESS
_m.m..-q.__h_ @limin after .md=_ hours Wrter mpersture LS200 1 oryy 11p
Cramical snalytis mada? Yas O No B 1f yes, by whom] ;
Wi stectric fag made? Y O No B if yes, attach cony 1o this recort LIGENSE KO. _____DATE THIS REPORT i

ous:enp-13z (BCONFIDENTIAL — NOT FOR PUBLIC USE — WATER CODE SEC, 13752



DUPLICATE
Driiter's Copy
Page 1 of 1
Owner's Well No.

WELL COMPLETION REPORT L1 1 | (o | ([ (| []

Date Work Began _9--27..04

STATLE OF CALIFORNIA

Refer ta Thstruction Pag'phlet

ne. ()9()

, Ended _%=-30-04

Local Permit Agency 2an Diegp T O 8.
Permit No. _LWEL1/223

443 :||||I‘|]‘|_|a|rI1]

e DWHR URE _ONLY — DO NOT FILL IN =——

STATE WELL NQUSTATION NOQ,

LATITUDE LONGITUDE

Lo bt

GEOLOCIC LOG

Permit Date’9-16-04

APN/TRY/GTHER

. ORIENTATION {2} veﬂncAL —_ HORIZONTAL . — ANGLE .., (BPECIFY)
pAlLLING

= METHOD . TGiary ‘FuD__ @l 1" o |

SURFACE DESCRIPTION SR B

& 1o FL Desiribe material, grain size, color, e'tc.:\ \ \n\

nY

= A
| _,.ﬁnr"'llr

Eopeoil

LOCATION
M‘n‘ .n'i o Vallay B

ook 7ot Page‘l 50 Parcel {11

lﬁéé_‘ Rsmge L_ Section T 'vf-f*

.
:_r..n_1_,-ﬂu

| N Lung 1 I w

MIN. - SEC. DEG. MIN. SEC.

LOCATION SKETCH — ACTIVITY (=) —

/’3&)\\

T

AR
TN

AN

. L-\_(-. \‘\_,t o

\\ \\\\ \J

\\\

NORTH . .
=} NEW WELL ]

MUDIFICATION/REPAIR
sans [HR0RAN
— Othar (Gpecify)

— . DESBTAQY (Describe
Procadures and Materlala
- Under "GEDLOGIC LOG™)

USES (2}
w,nT SUPPLY
Dnmoatlc s Publlc
e rtigaflof ___ Indugtrial
E MONITORING ___
R .‘ [N ) ’ TEST WELL
£ . ,—7 e CATHODIC PROTECTION
.f‘ﬁ"v b HEAT EXCHANGE
L . e
. DIRECT PUSH
/ ‘! ' INJECTION
VAPOR EXTRACTION —
SPARGING

. Rhustrate or

Fenicet, Rivers, gle. and attach.@ 3¢ additional ) OTHER (SPECIFY) ——
necessary. PLEASE BE ACCUR'An% & COMPLETE. y

SOUTH AEMEDIATION
Describe Pistance of Well Hoads, Buildings

TOTAL DEFTH OF BORING .. 800 (Feet)
TOTAL DEFTH OF COMELETED WELL __ 200 (Fet)

DEFTH TO
DEFTH OF

WATER LEVEL_ 35  (Ft)aDaTEMeAsuReD 3=30=104 -
ESTMATED VIELD * 2 (epm & TesT tvee_aix i L
TEST LENGTH _£ (Hrs) TOTAL DRAWDOWN__==___ (FL)

* May not be representative of a well's long-tevm yield,

WATER.LEVEL & YIELD' OF CDMPLETE-D WELL
FIRST WATER _ B0 (Ft) BELOW SURFAGE
STATIC

CASING (8)

ANNULAR MATERIAL

BEPTH QDRE- DEPTH
FROM SURFACE | oy g | _TYPE (=) . . FROM SURFAGE TYPE
DIA. ' .| INTERNAL GAUGE SLOT SIZE CE- | BEN-
{Inchag) E § E ”’EEEE',E“.e DIAMETER [ OR WALL IF AMY L MENT [TONITE|] FILL -Fu_TEE SF:QSK
F.. 1o Pt EE (nghes) | THICKNESS {Inches) F.. fo P (et | 1 (v }
nFng 11 w otoal "_yr."F'. 1ﬁ3 O.'204 i 4

v Othar

i ATTACHMENTS ( +)
e (A0lOGC Log ]
— Wall Gonstruction Diagram
e (leophyslcal Log(s)
 SolWater Chemical Analyses

ATTACH ADDITIONAL INFORMATION, iF IT EXISTS,

IE ; .
[PERSON, FIRM, OR CORPORATION). (TYPED OR PRINTED)

CERTIFICATION STATEMENT
|, the undamlgned cartify that this raport is complate and accurata to the best of my knowledga and beligt,

2UMP

16052

DWR 158 REY, 0503

LAWSON VLY RD, JAMUL, CA 91%35

cAY STATE T3
T gt
2, -4, of

DATE SIGNED C57 LICENSE WUMBER
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COUNITY OF AN DIEGU

o DEPARTMENT OF ENVIRONMENTAL HEALTH %L
1255 Imperial Ave -
San Diego, CA 92101
619-338-2222

INVOICE
ZRMIT TYPE & NUMBER: LWEL 16226 INVOICE DATE: 16 SEP 2004
ZAMIT OWNER: CONTACT:
\DEM AOBERT S&MARY O TRUST B1
53 OCEAN ST

_ 92008
- 611-060-03 APPLICANT:

PN: 6+436-0+-80 §11-070-01 FADEM ROBERT S&MARY O TRUST B1

ITE ADDRESS: 2533 MCCAIN VALLEY RD
OCATION DESCRIPTION: 2834 MCCAIN VALLEY RD,

ROJECT DESCRIPTION/SCOPE
umber of Wells on Parmit Application:?
iescription of Work:new

ype of Use for Each Weliprivate

‘EE/DEPOSIT DETAILS
FEE CODE DESCRIPTION TIME ACCT. } ACCT. CODE AMOUNT
6LEQ1--EHO WATER WELL PERMIT A429E01 9773-773 390.00

T T s vy |

TOTAL AMOUNT DUE $390.00




COUNTY OF SAN DIEGO DEH USF oY
DEPARTMENT OF ENVIRONMENTAL HEALTH | PERMIT#W (- bzl
WELL PERMIT APPLICATION WELL COMPUTER #

/QAMC: l/ E éj} /2 L00 FEE:

P

TS WATER DIST.

) \ oras / . N L '; ; {_,’I o ‘(' "-f’ 3 “‘f'
1. Property Owner: g A L Phone; ~ " - el
- ' a ’ ' ! 1 ;- - .
FC D ey 4 des AN RS T g Dep

= 7 zp

" Mading Addrasa

City
2. Well Location - Assessors Parcel Number, =T 21 1:3?3:3?
e,y <5 A, —— BOULEVARD 91905
SileAndm“ss . C‘lly\ - o r i Zip

A S5 R I R ‘
' . iy ,, I R N B .
3. Well Contractor - Well Driller ~S oM e S Company Name: . Ll ps
."f'_'_-. o \ .:J C..-- ,_.-;r.-'! ] -

2 I i
T /l-‘..f"" A e S "3),-"

o

-l
Mailing Address City fip

Phone#: t '/-Jf -/ rj’ e C-57# , 7 ).2 Or-Cash Deposit O Bond Posted
Use: @Private  OPublic  Olndustial O Cathodic O Other
Type of Work: ONew O Reconstruction QO Destruction  Time Extension: . Q 1st O 2nd
Type of Equipment: Ry g Y |

Depth of Well: Proposed: o : Existing: e

= B

Proposed:

Casing  _ Conductor Casing Filter/Filler Material Perforations
Type: Lo L QOYes ONo QO Yes ONo
Depth: L Depth: ft,  From; To: From: To:
Diameter 7 in.  Diameter in.  Type: From: To:
Wall/Gauge: _ < "" Wall/Gauge: Wall/Gauge: From: To:

T
v

P
L

9. Annular Seal: Depth: -7 ft.  Sealing Material: I e R
Borehole diameter; . in.  Conductor diameter: in.  Annular Thickness in.

.o

10. Date of Work: Start: R Complete: AR A

On sites served by public water, contact the local water agency for meter protection requirements,

! hereby agree to comply with all reguiations of the Department of Environmental Health, and with all ardinances and laws of
the Counly of San Diego and the Stata of California pertaining to well construction, repair, muodification and destruction.
Immediately upon completion of work, I will furpish the Department of Environmental Health with a complete and accurate log
of the well. | accept responsibility for alf work done as part of this permit and all work will be performed under my direct
suparvision. T

S e Date: -

Contractor's Signature: W

DISPOSITION OF APPLICATION (Department of Environmental Health Use only)

)S.‘I\Approved QDenied Special Conditions: Grading and clearing associated with access to, or the
construction, maintenance or destruction of water wells, may require additional permits from the County of
San Diego and/or other agencies.

kY ¢t C ooy S i o
SPECIEHS T '.“_"H ){ £ -\‘V\_,L,L{‘ T I N \_S._‘\‘_ . Date: " | j o !C/ l
DEH-LU-T31a (Rev. 402} NGR } P Page 1of 2 .
1 S PO A P . s
..’; f . K : r’f‘-‘l 'f N (,, . L ks 2 3 /_u '_".. . Lo -'/_.-



g Gontrot # Wl |2\

COIJNTY OF SAN DIEGO -
DEFARTMENT OF ENVIRONMENTAL HEALTH Assessor’s Farcel Number: (i1 S 9 T ek i
6£11-0680-03
611-070-01

LOCATION

Indicate helow the vicinity and exact‘focation of well with respect to the following items: Property lines,

water bodies or water courses, drainage pattern, easements, roads, existing wells, sewers and private
sources, including diménsions.

sewage disposal systems and other potential contaminat{o _
rnce (B B2 fdrmrrrey 600 scegs
&3 | 25 Y Elo
| 4
¥
. - JPARCELS | fff
160 acres X
:_1 - 53 - ot N oy
== - e
. PARCEL 9 PARCEL4
T3 RIE 200 acies 160 acres
TS RIE | PARCEL 3|
. 81.81 acres
= PARCEL 1- -
- 4 80acres 2 ad
wswy | '
(£
Goel)
i1 ' m < s ;
600 acres : L s h
PARCEL 10
40.45 acres
¥
;'F ___. ‘ P \EL E :E‘- f.rf"_ ......-
| f20aores T
; ;. “ AL el e

DEH.LU 7310 (Rev, TROOZ) NCR + mm..sﬁ r‘:mua.ﬂ. ]



Zaunty Miil Sation —A-21

Z'RST CARBAON COPY

CDUNTY oF E.AN TIEGO

EFARTMENT OF HEALTH SERVICES
1700 FACIEIC HIGHWAY, SAN DIEGO, CA 52101“2417

WATER WELL DRILLERS REPORAT

ASSESSORS PARCEL NUMBER:

- . L

Sow Will No. =

Noilca of [ntent Na,

ool Pemit Ne, or Cate 2 {INSERT under QRIGINAL PAGE w/carbon of Staws Form} Cthee Wall Na.

m OWNER: tame —20WM Wieel, W' 2, © | (12 WELL LOG: Toul daph 2ER1t. Drneh of comptesed wall \9¢ 1,
w . fromft. m {1, Formation {Cwicilie by color, charaster, diy or maorisl)

0V ‘ Zia Uﬂl"-ﬁmlﬂ;hﬁ .

(2} LOCATION OF WELL {See Inmrructionl Co - - X o AANG L L v

Caunty - - Cwner's Watl Numbsr ' 150 V3D = v (& GPM

Well addren H dttarent from atove . \LY — (AL = Cgpr pRumaE, A YW g oy

Tawnihip Range Secdon 19% - tas— Losty Asci f 20 Gﬂ.

Dhxtanca from ol th, roadh, llrcads, fweal, w

a0 — 240 — Serl . Loy

" DEPARATMENT USE QNLY {3 TYPE QF WORK!:
Complated Wall Canmrugtdont Mew Wall & Qupeing O
Rsonrmructian a
Daa - Awndtioning a
Cawa ltﬂmﬂrd Horlzonwl Wail - a
Duruction O (Qmaribe
cﬂm‘“'ﬂ“ dastryction materisy and

procedurss in lom (12)

{4) PROPOSED USE:

Water Samcis Tlhmé' Oonnanttic B
, Irrigation &
Swiaran’s Asgrovals : Industrisd g
w Tast Wik P
Suck a
Municips a
Jeflig % Other a
{8} Equlament {6) Grawe Pucks ""'/fly
Romry & Aewsse O | Yo & No O Sie
Cibia (] Alr o | Olamater of abeve el
Cher ] Bucket O Pachead from 0 14 \RE” f, -
(7] Cusing lraalled: 8] Perfocations N
Steed & . PanicT  Caneyte O Typa af perforadan or size of xawen
Fram Ta Din | Gage or From Ta- SHaot -
. H. in. Yl [z [ 8 Slaw -
o la le¥| (¥ O 1gs | 3 aatis
{3} WELL SEAL:. ‘Work Started , " 19 Completed 19
i . WELL ORILLERS STATEMENT: 1 hereby declare under
Wiz mﬂnunnurvudnmﬂd-d?Yuﬂ’NuU Hoyes :od-mh..ﬂ&__h. penalty of perfury that the information provided

Wers st sewed sghin polfution? Ye O No @ Inosrval —_— i
Mathad af tanling =

{10) WATER LEVELS: /

Owath of flert water, if known fo
sanding level atie wall sompletian i '5"5- M.
(11} WELL TESTS: . : .

Vs vell st mace? © Yor @ No O Myes,by whom? YR
Tyoeof tet - Pume O Bailer O Alellk O .
Depth ta watar a saart of test Atang of tmrg .

Discnarot—LE . gwiimin atver _J_...hnun Water tamperiture _.P".L‘L
Chwmical anatyria rrudnl' T O No @ ifym, by whom!

W strctric lag rmd-? Y U5 MHa B If yet, attch cooy ta iy reoort

in this report 1% true. This water wall was fnstalled
{n compliance with- San Diego County Code and State
of Califomia. Deparr.n:nt of ¥Water Resources, Bulletia
Ko. 74,

A -

& r

5 IGNED

er

(persan, fira, ar torporation] (Type or Friat)

&

ADDRESS
EITY iIp
LICENSE KO. DATE THIS REPORT \

ons:ep-132 (BCONFIDENTIAL — NOT FOR PUBLIC USE — WATER CODE SEC 13752



DUPLICATE

) STATE (3F CALIFORNIA OWR USE ONLY — DO NOT FILL N
Driller's Copy WELL COMPLETION REPORT |_| [ N O I |
Page_ 1 of 1 __ Réfer o Imtmcﬁ:m Famphlet STATE WELL NO./STATION NO,
Owner's Well No, ¥4 el N 909442 I I l ‘ [ 1 I | 10 l
Date Work Began _g_ 25 a4 Endcd__g_.._ﬂ_%__ LATITUDE _ LONGITUBE

Local Permit Agency  San—pdagd B, 0.5 0 Lo Do by o111 ]
APN/TRE/OT
Permit No. LYRL16226— .  Pernit Bato 916204 =
GEOLOCGIC LOG — - . LL OWNER
CRIENTATION { ) 5 Ll\hrliémcn HOHIZONTAL__,M': | ANGLE [BRECIFY) ['E:I\n\ﬂﬂ H ofhanies
— METHOD ot ATy ' FUD Eir 1008 Riarber Way
BURFAGE DESCHIPTION R el =1 H.?i%n —Cn. @ 2020
rr © r Deascribe material, prain size, color, gte,Ss oo BTATE ar
T A p\(/\\ \ \ EVE} L LOCATION —
Al N | - T iLV-ET) Sy i x| e 1157
': N Il hnaiinininiadl” A -2 == e
AT =FuTa)
N Pagt* 140 Parcel 111 —
= Range L‘_ Section S
] N Long \ ] w
. BEC. DEG. MIN, 8EC,
T LOCAT[ON SKETCH ACTIVITY (=) =
! NORTH H— NEW WELL
S " MODIFIGATION/REFAIR
1 — Daapan
: — Owher (Specity)
T
- — DESTROY {Daserits
! s e i
r T naer
: N USES ()
| e o p ‘r' ‘ WS'EEH sleeLY
| T - ‘ ‘#_‘{ i '““F _{5) d' LT C ] L — ]
: : ‘l-- “___‘.'-’-‘ A o e Irripatipn oo Indysirial
[
! ! u g . MONITORING ___
' 5 . . TEST WELL —
. | . GATHODIC PROTECTION —
: T HEAT EXCHAMGE ___
; : DIREST PUSH e
I ! INJECTION o
: : VAPOR EXTRAGTION
! ! HPARGING
T SOUTH
i ; Thustrate or Deverthe Dintanm of Well Runds Buildding, REMEDIATION —m
| T . Ferices, Rigers, ¢lg. aned ath ,.,,?, Ewif QOTHER {SPECIFY)
: T necensgry. FLEASE BE ACC URATE & GUHPLET
1 1
: ; WATER LEVEL & YIELD OF COMPLETED WELL
T T DEPTH T FIRST WATER .3 (). (Ft) BELOW SURFAGE
: : DEPTH OF STATIC
T T WATER LEVEL __ 35 (Ft) & DATE MEASURED g 77 014
I I ESTMATED viEtD " _ 15 (apwy s test Tyee_a i i £t
TOTAL DEPTH OF BORING _;Lﬁﬂ_gFeet) TEST LENGTH .1 (Hra) TOTAL DRAWDOWN_= {Ft}
TOTAL DEPTH OF COMPLETED WELL 1R85 (Feet) * May not be represemtative of & well's lomg-term yicld,

DEPTH BORE. CASING (8) DEPTH ANNULAR MATERIAL
FROM SURFACE | YiolE ElZ) FROM SURFAGE TYPE
DIA. MATERIA INTEAMAL GAUGE SLOT SIZE CE- | BEN-
(Inchas) 5 E ‘é # mmeU tIAMETER | OR WALL IF ANY MENT {TONITE| FILL FILTER PACK
.ot FL 5 g {inches) | THICKNESS (Inahan) F. to Fu (el ey | (= (TYFE/SIZE)
n' 91 12 ] St L 5./l3.— 184 .91 3k
AR S LU - 2 P 4 poh40 L AL O

2 o s ]
s

ATTACHMENTS ()

C'WH 184 REY. (5-03

IF ADDITIONAL SEACE.JS.J"EEDED..USE NEXT CONSEGUTIVELY NUMBERED FORM

e — CERTIFICATION STATEMENT

‘ I, the undarsigned, certify that this repor s complate and accurate to the bast of my knowledge and belief,
— Geologic Log . ’ ‘
___ Well Construction Dlagram NAME Iime

: (PERSON, FIRM, DR CORPORATION} INIED)
QLI Gapphyslcal Log(a) o . . ] :
. Soll'Water Chemical Analyses 8 1\6 052 LANSO‘J V.Y BD, JAMUT,, C‘A 21235
‘ herl ADDRESS \w.,. iy , F::bTA My
- --“,_:r.\..
f/‘ oo Tt 2y o b TET qgngan
ATTACH ADDITIONAL INFORMATION, IF IT EXIZTS. 5 ? 57 TCENSED W w:u CONTRAGTOR TR SIGHED T w LIGENSE_WUNBER



| 'COUNTY OF SAN DIEGO
.‘ DEPARTMENT OF ENVIRONMENTAL HEAI:TH

-\‘ | ‘ ; oy |
3 Control #: e | b2stip
Assessor’s Pargel Number:_¢#/f - 49 -2/

LOCATION.
Indicate below the-vicinity and exact’focation of well with respect to the fg iloﬁing it'qms: Property lines,
water hodles or water courses, drainage pattern, easements, roads, existihg wells, sewers and private
sewage disposal systems and other pdtential contamination sources, inclhding diménsions.
Pucel & [ >z oures
e Ll - v my
Pl .—.D Sy d (L) .
d
I
: 1 - | PARCELS] ¥
] 160 acres b
=1 34 35
. | PARCEL 8 ' PARCEL 4
Tl RIE 200 acres . 160 acres
TIS RIE PARCEL 3
- PARCEL 1- |
- Tt 80 acres 3 o
tsm | ‘
A
\ ‘ ¥ (a2l
' a8 ' PARCEL7 & T 1 vieo
600 acres  — B I 4 e '_
i [earceL2] ;- L e TR
- I L .| 160acres | - - ‘ . X
PARCEL 10
40.45 acres ‘
#
/,v._\\ . _ ' .
Ny S -
3 ITHTRE, i
DEH:LY 'ram(ﬁgy'.\?/;bdm NCR - - - L;
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= COUNTY OF SAN DIEGO

DEPARTMENT OF ENVIRONMENTAL HEALTH

1255 Imperial Ave 9\ 5

San Diego, CA 92101
619-338-2222

INVOICE

PERMIT TYPE & NUMBER: LWEL 16224

PERMIT OWNER: CONTACT:
MANOS DRILLING & PUMP

16052 LAWSON VALLEY RD.

INVOICE DATE: 16 SEP 2004

JAMUL CA 91835

APPLICANT:

APN: 611-030-01-00 HAMANN ROBERT D FAMILY TRUST 04

SITE ADDRESS: 3041 MCCAIN VALLEY RO .
LOCATION DESCRIPTION:3041 MCCAIN VALLEY RD. JACUMBA 91935

PROJECT DESCRIPTION/SCOPE
Number of Wells on Permit Application: 1
Description of Work: well drilling

Type of Use for Each Well: domestic

FEE/DEPOSIT DETAILS
FEE CODE DESCRIPTION TIME ACCT. | ACCT. CODE AMOUNT
6LE01--EHO WATER WELL PERMIT 429E01 9773-773 390.00

9~ 1404

L wwnd Lat L
F773 TS 4ZWEll Fi

R O

[

TOTAL AMOQUNT DUE $390.00




o
A}

COUNTY OF SAN DIEGO DEH USE ONLY
DEPARTMENT OF ENVIRONMENTAL HEALTH | PERMITAWEL J4- 22
WELL PERMIT APPLICATION WELL COMPUTER # .
Fal FEE:
(s i) §0 Nepr '
ATpeee B Y9 TS WATER DIST.
1. Property Owner: l ‘ O A { A T i e Phone:/‘/‘”"j-wf' 7Ly
s A T } ¢ - " = S
f“'..- n A : AT K { / " 7 e Lo b M
. ! Mailing Addrass f City ZIp
2. Well Location - Assessors Parcel Number é" ( / - ir '5 o @ﬁ_! .
M ﬂr{r -‘-"1:44 '\__J"/-., '.'-"‘lr"\ L. et e
&ta Address o ' Clty ; , ] Zlp
. 1 S4 o s AT Py r e P ¢
3. Well Contractor - Well Driller ' * .34 ./ Fadde s Company Namé: _ " L e My e
R I' - Mailing Addrass P City Zip
Phone#: - f § ‘," ‘C‘  {n C-57#: Ao 720 .G:Cash Deposit O Bond Posted
4 Use: a Private Q Public O Industrial Q Cathodic Q Other
5. Type of Work: @ New DO Reconstruction O Destructon  Time Extension: O 1st 0 2nd
6. Type of Equipment: RN AN _
7. Depth of Well; Proposed: 0 Existing: - -
B. Proposed:
Casing Conductor Casing Filter/Filler Material Perforations
Type: LS QYes QO No OvYes QONo
Depth: S Depth: ft.  From: To: From: To:
Diameter ~__in.  Diameter in.  Type: From: To:
Wall/Gauge: _ / | i Wali/Gauge: Wall/Gauge: From: To:
_ _'“—f %
9. Annular Seal: Depth: _-__ - ft.  Sealing Material: -+~ -~ . '+ '/ / (- A
Borehole diameter: - in.  Conductor diameter: in.  Annular Thickness in.
10. Date of Work: Start: A s Complete: ~ & ' & .~

On sites served by public water, contact the local water agency for meter protection requirements.

! hereby agree to comply with all reguiations of the Dapartment of Environmental Health, and with all ordinances and laws of
the County of San Diego and the State of California pertaining to well construction, repair, modification and destruction.
Immediataly upon completion of work, | will furnish the Department of Environmental Health with a complete and accurale log
of the well. | accept responsibility for all work done as part of this permit and all work will be performed under my diract
supervision,

Contractor's Signature:

o p / LN Date: R A

DISPOSITION OF APPLICATION (Department of Environmental Health Use only)

Approved QO Denied Special Conditions: Grading and clearing associated with access to, or the
construction, maintenance or destruction of water wells, may require additional permits from the County of
San Diego andfor other agencies.

I RS . 2 o g
. - ’ bt . o . {. Ly
Specaalasti\kﬂ’,/f Yot (“ e . Date: if,fl (= /u‘)‘
I
DEH-LU-731a (Rev. 4/02) NGR , .. Page 1 of 2 P
;,\ : : .-:'-;,’ ,-‘j/ - : . v i 4 i’/ -

’ r



COUNTY QF SAN DIEGO

“indicate below the vicinity and axac/t location of well with respect to the following items: Property lines,
water bodies or water courses, drainage pattern, easements, roads, existing wells, sewers and private

- DEPARTMENT OF ENVIRONMENTAL HEAL’!’H

Controt #: [ i/ L i 7 7.4
Assessor’s Parcel Number: ‘(Ev//

“ LOCATION

; .

sewage disposal systems and other potentjal contamination sources, ingluding dimensions.

- 032 ~0R

Nice | 5 acris
: o
20 53 v o
d
r
g M
g PARCEL 5 -
160 acres =
22, 27 3 38
. PARCEL 9 PARCEL 4
TS R7IE 200 acres 180 acres .
TS RIE PARCEL 3]
81.81 acres
1
— y PARCEL 1-
f =y 'L.J\_ a -
— NN -BD acres g z.
(% L - [
N s
-
(1Y)
(o)
= " PARCEL7 & ' ¥
600 acres s L
PARCEL 2 - e
... .1 180 acres a -7
PARCEL10 | PARCEL 8
40.45 acres 120 acres
' Y .. o i - e L
i il T - leaRCELE]. Y = -
I [ - | 120'acras : -
L xﬁqﬂm '-Dﬁf}w” AND - eabiptll N - -
- 1! -, EEE"WWHU&]W o e Ll s
DEH:LU 731b (RB‘V.“'%’EZ(;UZ) MCR - o : E - -
i




Caunty Mail Suxtion —A<21
FIRST CARBON COPY \C, _,_)0

Matica of Intme No,
Lacel Permit Na,

COUNTY oF m‘ﬂlﬁﬁﬂ | .
DEPARTMENT OF HEALTH SERVICES

ASSESSORS PARCEL RUMBER:

1700 PACIAIC HIBHWAY SAN DIEGD, CA $2101-2417

WATER WELL ORILLERS REPORT ' Saw ¥l No.
(INSERT under QRIGINAL PAGE w/carhon of State Form)  Other Woll Na,

(1) OWNER: Namw TOWR UdEcc, # %
Adcrves '

(12) WELL LOG: Toua! depth BOCNe. Dopen of cornpieud wail ZD_tr,
from ft. o it, Formation {Dwicribe by calar, charseoar, 20 oF aterinl)

‘-r-*;_ms.er

GOV Ik
(2} LOCATION OF WELL (See Mewtructionalt .
Caumry = e Owernnr’s Well Numbar '

Weil addram f diHerent from abave .

o - rr H“rm

Tawnnlp Ranga

. Saction

S? -~ |1 '
Uo={12 5 )

2 —7% -

Dlranes from clthm, roads, ilrgadd, fenow, e

Tas- = < A

223 — Hoo o PuAck! COtiTE Rec

Wiz sirfucy sinitry sesl provided? Yex 7 No (0 It yas, 10 dwath .._lh_.fl-
Wars srata sesied aghingt pollytion? Ya O No B lnoervw e L

Mathod of yaallng T
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DA |, lg ] maTERWL; | INTERNAL * GAuGE ALOT Sk CE- | BEn
{inches} TIAMETER | OR WALL IF ANY ‘ MENT Tonme} o, | FILTER PACK
. Fr. o Ft ; E GRADE Qrnches) THICKNESS (inchea) Fl,. t®©® R (2| =) f(e (TWPERLE)
> T T — — —
[ 1
56 AT iorerd o5 T EEmEn T TRy oo
LR = stael 1S/ s res 1S X
— TR i P waraes # v ryavay LR S ETS TEA
umg : r o .
' [ I
. )
— ATTACHMENTS (=) CERTIFICATION STATEMENT

— Gaoingic Log

I, the undersigned, ceriy that thls raport ls complete and accurite to the baet of my knowledge and ballel.

— Wael Conetruction Dlagram

— . Gaophysical Log(s}

— SollWater Chemical Ana!yaaa
Othar FIL i

ATTACH ADDHTIONAL WFMAUM- "‘T T EXISTS,

LEY DOAD

NAME IR = BT LIMNC P BTN
T AT S S T

P

JATTT, TIA
oY

K (}‘1.‘3‘3':’

ADDRESY

16052 TAIION VAL

i

St i
TATE SHoAED '

STATE or

o ey

I ADbITlONAL SPA‘CE—IS.NEEBEIIZ'}, LSE NEXT COMSECUTIVELY ‘NUMBERED FORM




‘HJ -_k

SN et
A Tee

= ea™\<Q 3
e \\
N



Fain Drilling & Pump Co. Inc. .. =
gaPumpCo.fnc... . () @ Invoice
-, 12029 Otd Castie Ra. 6" o
@;\‘_? Valley Center, CA 92082 AL Date invoice #
Phone (760) 749-0701 ) ‘
2/15/2005 8049
Fax (760) 749-6380 /)n rf b 4
Bilt To N
HAMANN COMPANIES
1000 PIONEER WAY
EL CAJON, CA 92020
P.Q. No. Terms Praoject
Due on receipt
Description Qty Rate Amourit
WELL DRILLING {TEST HOLE) APN 611 090 03
PARCEL # 10 40.45 ACRES
MOVE IN AlD SET UP 15T. TIME 1 500.00 500.00
DRILLING 6.5" DIA HOLE 400 12.00 4,800.00
BACKFILL TEST HOLE AND CEMENT TOP 1 400.00 400.00
MOVE BACK TO TEST HOLE AND SET UP 2ND TIME 1 500.00 500.00
DRILL QUT AND CLEAN OUT EXISTING 400 FT. 1 400.00 400,00
DRILLING FROM 400-850 FT. 6.5" DIA HOLE 450 14.00 6,300.00
BACKFILL AND DESTROY TEST HOLE 1 400.00 400.00
WELL PERMIT AND FILING FEES 1 490.00 490.00
Total $13,790.00
Payments/Credits $0.00
Balance Due .3 790.00
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armit No. — oS T Peemit Deate 2{*};35 -
CEOLOCIC LOG ‘ —_ —— WELL OWNER
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. T - Lo8% = - f INJECTION —_
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1 L]
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i 1
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s P x
| NONE 5 o5 %
: 25 | 850 A
1 1
| '
' |
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Gaologic Log

Wit Construction Dlagram

Geaphysical Log(s)
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CERTIFICATION STATEMENT

I, the undersigned, certily that this repon is complete and accurate to the best of my knowledge and belief.
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L
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2.5 32K2%F ELZ
(57 LICENSE NUMBER

DATE SIGNED
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Fain Drilling & Pump Co. Inc. lnvoice
12029 Oid Castle Rd.
Valley Center, CA 92082 Date Invoice #
Phone [760) 749-0701 2/11/2005 2048
Fax (760) 749-6380
8ill To
THE HAMANN COMPANIES
1000 PIONEER WAY
EL CAJON, CA 92020
P.O. No. Terms Project
Due on receipt
Description Qty Rate Amount
DRILLING 970 FT DEEP WELL APN 611 110 01
PARCEL & 120 AC
EQUIPMENT SET UP 1 500.00 £00.00
DRILLING &46.5" DIA HOLE 400 12.00 4,800.00
DRILLING 400-800' 6.5" DIA HOLE 400 14.00 5. 600.00
DRILLING 800 -970' 6.5 DIA HOLE 170 15.00 2,720.00
REAMING 4" TO 10" DIA HOLE 226 12.00 2,712.00
FURNISH AND INSTALL &" WELL CASING 228 132.00 2,964.00
INSTALL 50 FT. SURFACE SEAL 1 1,500.00 1,.500.00
WELL PERMIT AND FILING FEES 1 490.00 490.00
Total $21,286.00
Payments/Credits $0.00

$21,286.00




TRIPLICATE
Owner's Copy
.Ph&t; _‘_}_ of .1
Owner's Well No.

Par. & =120

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer to Instruction Pamphlst

N 0809549 |
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STATE WELL NO/STATION NO.

ot b T

LATIT
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3, " | 4 [ A Y A |
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Permit No. Permit Dateﬁ%—ﬂ_
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DRILLING i B T , .
DEFTH_FAOM METHOD Rotary FLUID Ar Maﬂmg Adflm“ _.'Lﬂ.‘m‘_ LELQE&EI__H MLE i P
SURFACE DESCRIPTION | El-Gajon - T Ga 92020
. w A Dercribe material, prain yize, color, ele. FOITY, e STATE e
- T - WELL LOCATION—
! ! - Address res Raich Mol
' ' = o colorn J:City: ~ Roulevard
I I 1§ Cm.;iity Y G Terd
T T L\ " ’ L Pl -
12 L 212 L APN Book B)1° Page 110 Parcel G1
! ! TOWT!Shlp TS Ramge FE  Section 13
T T L (ab_
212 1 226 ¢ droken Rock Lt Bl [b TJ2 v LongLLg 1 63, s w
T f B - DEG. MIN. EC. DES. MIN, SEC.
' I — ‘ LOCATION SKETCH ACTIVITY (=) =
206 ' 310 : AFT T oL Ira ] NORTH = nEW WELL
: ! moncly whi b AET L , MODIFICATION/REPAIR
Co e — Dawpan )
: : - - : [32¢ ___ Other (Specity)
1 A nker R Za
! [ S L —__ DESTROY fDescribe
T 0T Procoduras and Materigls
310 ' Gh1 ! Granirir rock t‘rm-n crystale tinder "GEOLOGIC LAY
! v nf whifrs nnr"r'i"? USES (=)
. B N 120 WATER SURRLY
T t QQ‘- f . & Domeslic ©—__ Pubiic
[« T ! : Uotor M b "\3’\" AL, 20 —— Irrigation — indusirial
‘ 1 ¥ 3 2 MONITORING
961 * QI ' Erac mg] grye - . 2 TEST WELL
: : ‘ - CATHODIG PROTEGTION ___
}:1!"‘7;-! Fa bk PE Nl il l"!f"“'—".'r‘fk"l-' “"t
T : = * < ‘L HEAT EXGHANGE . o
! . \r’\\ DIMECT PUSH
: ' % J T oV INJECTION
! ! o ? VAPOR EXTRAGTION ___
: ; ' 2’ SPARRING
X | 50UT REMEDIATION ___
! : Hlustrare or Desoribe Distance of Well from Rowls, Buildings,
j X Fences, Rivers, ele. and attach afnm Yt aedelitivmal Fuprrglf OTHER (3PECIFY)
! , necwssary. PLEASE BE AGCURATE & COMFLET -
1 1
: T WATER LEVEL & YIELD OF COMFLETED WELL,
1 1
: : BERTH TO FIRST WATER 4.0_ {Ft.) BELOW SUAFACE
T : BEPTH OF STATIC
: T WATER LEVEL {Ft) & DATE MEASURED
: ! ESTIMATED YiELD + _ 3 (GPM) & TEST TYFE_,__.L.LJ:_.L..L—
TOTAL DEFTH OF BORING G20 ... _(Feet) TEST LENGTH _S . (Hrs) ToTAL DRawoown_800  ry
TOTAL DEITH OF COMPLETED WELL @20  [Feet) ™ May not be vepresentative of & well’s omg-term yiekl, —_—

CASING (8)

ANNULAR MATERIAL

DEFTH . DEPTH
FroM SURFACE | FOIE [TveEre) FROM SURFACE TYPE
DIA. INTERNAL GAUGE - SLOT SIZE CE- | BEN-
{Inches) H LIE-I %E g Mggf[l)?.f DIAMETER OR WALL IF ANY MENT [TONITE| FILL FILTER PACK
Ft, W FL 5 S § (Inchas) THICKNESS {inchea) Ft. to FL » - (TYPE/SIZE)
| i ESIESINES)
(4] PG [{ X Clipyn 5 188 i} S0 X
50 ! 526 X

ATTACIIMENTS (=)
Geologic Log

\Well Construction Diagram

1, the undersigned, certity that this report is complete and accurate to the best of my knowledge and belief,

CERTIFICATION STATEMENT

Geophyslcal Log(s)
SailWwater Chemical Analyras

ADDRESS

Othar

ATTACH ADENTIONAL INFORMATION, IF IT EXISTS,

TAVR 188 REV. 03-03

IF ADDITIONAL

Fafn Drillicg & Pump Co. Inc.
(PERZON, FIRM, OR CORPORATION) (TYFED OR FRINTED) . . N
12059 01d Castle Rd. Volley Cepnrer, Co 92087
Y ] . STATE 2P
o« IPng.:- 2F13J05 T 32BaET

TR

WATER WELL CONTRACTUR

[DATE SIGNED

SRacEa-NFEBED, USE NEXT CONSECUTIVELY NUMBERED FORM

C-i/ LIGENSE NUMBER




¢ \0310 i

. -
e

<)

PARCEL 7" cn :
600 acres |

_.-.".A.‘.‘
LA LA

“PARCELz
- L . 1180 acres: ;;, |
PARCEL}10 . PARCELB'*““ |

4045 ac es 120 acresl .

N

o g - - w bl

e

i
x
‘ﬁ"
®
2
W
J
s

r.s T
)..-' )

e maeme FR&\ 0&‘?"‘\'(#3‘”
e -.-.h-,r.q-- r‘i':' ﬂjﬁm ‘-‘:.HWH

SR )
. N
v ™,




= A
(eq-&'w'&? e AL

Wey TN ‘CQ:.

:\;fﬁ

SN *&s\*«s 5- o GPM

BOoSwANe )



Groundwater Investigation Report
Tule Wind Farm

APPENDIX B

OBSERVATIONS AND ANALYSIS OF AQUIFER
CHARACERISTICS

ROUGH ACRES RANCH

MCCAIN VALLEY, EAST SAN DIEGO COUNTY, CALIFORNIA
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Geologists, Hydrogeologists and Engineers

Date: December 1, 2010
Project No.: 2010-0005

To: John Hower, CEG
Sarah Battelle, CHG

From: Mark Vincent, CHG

Regarding: Observations and Analyses of Aquifer Characteristics
Rough Acres Ranch, San Diego County, California

INTRODUCTION

This memo presents a summary of observations and analyses made following a stepped
and a constant rate aquifer pumping and recovery test in wells located at Rough Acres
Ranch located approximately in McCain Valley in eastern San Diego County, California.
The tests were performed to determine whether sufficient volumes of water are available
for the Tule Wind Farm construction projects. Analyses performed included calculation
of transmissivity, hydraulic conductivity, and storativity for a pumping well and
observation wells.

WELL AND AQUIFER CONDITIONS

A well labeled as Well #6a was used as the pumping well for this test. Another well
labeled as Well #6 (also referred to as South Well) is located 36 feet away from the
pumping well and was monitored and analyzed as an observation well. More distant
observation wells were monitored including Well #9 (Horse Corral Well), Walker
Residence Well, Well #4 (RV Well), Well #2, and Well #8 (Far Field Well) (Figure 1).

Records for drilling and construction of the wells used for these pumping tests are
incomplete or nonexistent. A well identified on Department of Water Resources (DWR)
records as being owned by Harmony Grove Partners (identified as Form No. 1089956) is
believed to be the log for Well #6a. Logs for Well #4 (RV Well) and Well #8 (Far Field
Well) were also obtained. No records are available for Well #6 (South Well), The
Walker Residence Well, Well #9 (Horse Corral Well), or Well #2.

Although DWR records indicate the borehole for Well #6a was drilled to a total depth of
420 feet, the bottom of the well is recorded to be at a depth of 385 feet below ground
surface. Records are incomplete but it was assumed that the well screen extends from a
depth of 75 to 385 feet below ground surface. A cement sanitary seal is reported to
extend from ground surface to a depth of 56 feet. Wells #6 and #6a used in this pumping
test have existing electric submersible pumps installed in them. Based on the production
rates achieved during the tests performed, the wells are likely to be outfitted with four-
inch diameter electric submersible pumps. Based on the depth and pressure head on the
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Observations and Analyses of Aquifer Characteristics - Rough Acres Ranch, San Diego County, California

transducers installed in the wells for the test, it was assumed that both of the boreholes
are 385 feet deep and are 6.5-inches in diameter. It was further assumed that the wells
were constructed with 4-inch diameter well casing and that they are perforated or
screened from a depth of 75 feet below ground surface. Details of well construction
could not be verified in the field because of the presence of pumps, discharge pipes,
electrical wires, and surface sanitary seals. Available well logs are included at the back
of this document.

The area immediately around Well #6 and #6a is underlain by alluvium comprised of
poorly sorted sand, gravel, and silt derived from the crystalline basement rock exposed on
the adjacent canyon sidewalls. The crystalline basement rocks are classified as tonalite
and yield groundwater from fractures. The well log reportedly recorded for Well #6a
indicates that there is about 70 to 85 feet of alluvium overlying the tonalite. Groundwater
was measured at a depth of 27.81 feet below the top of sanitary seal on Well #6a.

TEST METHODS

Observations of groundwater elevation were recorded in a pumping well and six
observation wells in McCain Valley. Data was collected using pressure transducers
connected to data loggers. Barometric pressure changes were recorded during the test
and corrections were made to the pressure head data collected during the tests.

A stepped aquifer pumping test was performed using Well #6a to determine the optimum
pumping rate for a longer duration test. The pressure transducers were deployed and
began recording data on August 20, 2010 to perform the stepped pumping test. The
stepped pumping test was performed at pumping rates of 28 gallons per minute (gpm), 38
gpm, 55 gpm and 60 gpm. A semi-logarithmic plot of elapsed time versus drawdown for
the stepped pumping test is shown on Figure 2.

The constant rate pumping and recovery test was performed from August 24 through 27,
2010. The pump was powered-down on August 27, 2010 and allowed to recover for 10
hours when the pressure transducers were removed from the wells. A recovery test was
performed by turning off the pumps and recording the increasing head levels over time.

DATA ANALYSIS

Changes in groundwater level data recorded during this test were corrected for barometric
pressure changes and used to generate a file containing tabulated time and changes in
pressure head. The data was used to generate time-drawdown graphs for the pumping
and observation wells and imported into computer software used to calculate the
transmissivity and storativity of the fractured tonalite.

The stepped pump test analysis consists of plotting the drawdown versus time for each
pumping rate on a time versus drawdown plot with time plotted on a logarithmic scale.
Forward projections of each segment representing a different pumping rate can be used to
predict the likely drawdown for the pumping well during for the selected duration of the
test. A pumping rate of 50 gpm was selected as the target pumping rate because it would
allow for ample drawdown without the well running dry during the test.
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Observations and Analyses of Aquifer Characteristics - Rough Acres Ranch, San Diego County, California

The method of Schafer (1978) was employed to determine how much of the data set for
Well #6a was impacted by casing storage effects. The method is a simplification of the
method first developed by Papadopulos and Cooper (1967) but does not require prior
knowledge of the transmissivity or well efficiency. The point at which casing storage
effects are overcome was calculated to occur approximately 23 to 25 minutes into the test
based on the assumptions about well construction practices, pumping rates, and
drawdown. Very early pumping data was ignored in the analyses described below due to
casing storage effects.

Time versus drawdown plots were prepared for the pumping and observation wells for
the pumping and recovery portions of the test. The plots are shown with the time axis
plotted on a logarithmic scale and drawdown on a linear scale.

Figure 3 shows the time-drawdown plot for Well #6a during pumping. The first 23 to 25
minutes of the test show the casing storage effects. Well #6a drawdown plots as a
straight line on the time-drawdown chart representing constant aquifer properties during
that portion of the drawdown cone development. A sudden change in the drawdown
curve starts at approximately 11 or 12 minutes; which may reflect leakage from the
alluvium above the fractured bedrock.

A residual drawdown plot for Well #6a is shown on Figure 4. The plot shows the change
in drawdown versus the ratio of the time since the pump test started divided by the time
since the recovery portion of the test started (t/t”). The residual drawdown at a t/t” ratio
of 1 is shown to be about 0.33 feet (a less than significant change in storage noted in the
pumping well over the course of the pumping and recovery portions of the aquifer stress
test).

A time-drawdown plot of Well #6 (the observation well also referred to as South Well)
located 36 feet away from the pumping well shows a decrease in drawdown from
approximately 30 minutes to approximately 400 minutes which may result from leakage
from the alluvium above the fractured bedrock (Figure 5). The Well #6 plot shows even
less drawdown versus time after 400 minutes possibly reflecting the fractured bedrock
aquifer.

The Well #6 recovery portion of the test is plotted as the residual drawdown versus t/t"
shows a flat line on the semi-logarithmic plot (Figure 6) indicative of uniform aquifer
conditions from a t/t ratio of about 8 to 110 into the recovery test period. The residual
drawdown value measured for a t/t’ ratio of 1 is about -0.22 feet. It is not regarded to be
significant compared to the County standard maximum change of 0.5 feet.

The Well #9 (Horse Corral Well) was monitored and the time-drawdown plot reflects that
the well pump cycled on and off five times during the test (Figure 7). No analyses were
performed for this well because the changes in drawdown versus time due to the pump
activating are far greater than any drawdown likely to be induced by the pumping test at
Well #6a.
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Well #2 (Pond Well) and Well #9 (Far Field Well) were monitored for changes in head
during the pumping test. Figure 8 and 9 show the time-drawdown plots for Wells #2 and
#9. Both plots show similar small, cyclic, barometric changes in head but are not likely
to have resulted from the pumping test. No analyses were performed using the data from
these wells.

Water level drawdown data were evaluated using the computer software program
AquiferTest version 3.5 (Waterloo Hydrogeologic, 2002). The program performs curve
matching of the time drawdown data to calculate transmissivity, hydraulic conductivity,
and storativity using different methods. The methods employed included Cooper-Jacob
(1946), Moench (1993), Neuman (1975), and Theis (1935).

DISCUSSION

As shown on Table 1, the calculated hydraulic conductivity values for all of the analytical
methods employed ranged from a low of 7.50E-04 feet/day for data collected from Well
#6 (South Well) using the Theis method for the data collected from the end of the
recovery test to a high of 7.50E+00 feet/day using the Cooper Jacob method with late
time data for Well #6 (South Well). An average conductivity of 1.85 feet/day was
calculated from all methods from both Well #6 and #6a. The Storativity values range
from a low of 4.48E-06 for Well #6 late time data calculated using the Moench Fracture
Flow method and a high of 7.87E-01 for a match to the late time data recorded in Well #6
using the Moench method with the vertical hydraulic conductivity set at one-tenth the
horizontal hydraulic conductivity.

All of the analytical results show a higher transmissivity and hydraulic conductivity value
for matches to the observation Well #6. The pumping well and observation well used for
these analyses are located in a portion of McCain Valley which is entirely covered in up
to 75 to 80 feet of alluvium (Figure 10). Based on the measured depth to groundwater in
Well #6 and #6a, approximately 47 to 52 of saturated alluvium overlies the fractured
bedrock at the test site (Figure 11). The saturated alluvium is likely to act like a reservoir
recharging the fractures in the bedrock. The aerial extent of the fractured bedrock aquifer
and the amount of storage in the fractures is likely controlled in part by the presence of
the alluvial aquifer. Because the fractures in the bedrock appear to be of aerially limited
extent, the actual volume of groundwater available may be limited with larger volumes of
groundwater available within the canyon areas where fracturing may be most prevalent
and alluvium is saturated.
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CLOSURE

This summary of observations and analyses has been prepared in general accordance with
accepted professional geotechnical and hydrogeologic principles and practices. This
report makes no other warranties, either expressed or implied as to the professional
advice or information included in it. Our firm should be notified of any pertinent change
in the project, or if conditions are found to differ from those described herein, because
this may require a reevaluation of the conclusions. This report has not been prepared for
use by parties or projects other than those named or described herein. It may not contain
sufficient information for other parties or purposes.

Geo-Logic Associates

D7 d L) Coventf

Mark W. Vincent, PG 5767, CEG 1873, CHg 865
Senior Geologist

Attachments: Table 1 - Aquifer Stress Test Results
Figure 1 - Well Location Plan
Figure 2 - Step Test Time Drawdown Plot
Figure 3 - North Well Time Drawdown Plot Pumping
Figure 4 - North Well Time Drawdown Plot Recovery
Figure 5 - South Well Time Drawdown Plot Pumping
Figure 6 - South Well Time Drawdown Plot Recovery
Figure 7 - Thing Valley Well Time Drawdown Pumping
Figure 8 - Thing Valley Well Time Drawdown Recovery
Figure 9 - Geologic Map
Appendix A - Analytical Results from Aquifer Test Program
Appendix B - Department of Water Resources Well Completion Reports
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Table 1

Aquifer Stress Test Results
Rough Acres Ranch - McCain Valley

Distance | Groundwater
From Depth from | Assumed | Average
Pumping Ground Aquifer | Pumping
Well Well Surface Thickness Rate Transmissivity Conductivity

Designation | Condition (feet) (feet) (feet) (gpm) Analytical Method (feet"2/day) (feet/day) Storativity Comments

Well #6a Pumping 1 28 500 50 Cooper-Jacob 6.30E+02 1.26E+00 NA Match to late data.

Well #6a Pumping 1 28 500 50 Moench Fracture Flow 1.12E+02 2.25E-01 2.70E-04 Match to late data.

Well #6a Pumping 1 28 500 50 Moench 1.21E+02 2.43E-01 1.72E-01 Match to late data.

Well #6a Pumping 1 28 500 50 Neuman 5.69E+01 1.14E-01 1.62E-02 Spec Yld. = 1.62E+02

Well #6a Pumping 1 28 500 50 Theis 2.69E+01 5.39E-02 1.64E-01 Match to early data.

Well #6a Pumping 1 28 500 50 Theis 1.51E+02 3.03E-01 3.19E-05 Match to late data.

Well #6a Pumping 1 28 500 50 Walton 1.11E+02 2.21E-01 7.08E-04 Match to late data.

Well #6a Recovery 1 28 500 0 Theis Recovery 2.17E-02 4.35E-05 NA Match to early data.

Well #6a Recovery 1 28 500 0 Theis Recovery 7.27E+00 1.45E-02 NA Match to late data.
South Well #6 | Pumping 36 27.81 500 50 Cooper-Jacob 2.14E+03 4.28E+00 NA Match to middle data.
South Well #6 | Pumping 36 27.81 500 50 Cooper-Jacob 3.75E+03 7.50E+00 NA Match to late data.
South Well #7 | Pumping 36 27.81 500 50 Moench Fracture Flow 2.95E+03 5.91E+00 4.48E-06 Match to late data.
South Well #6 | Pumping 36 27.81 500 50 Moench 1.30E+03 2.60E+00 7.87E-01 Kv=1/10 Kh
South Well #6 | Pumping 36 27.81 500 50 Neuman 9.67E+02 1.93E+00 NA Match to all data.
South Well #6 | Pumping 36 27.81 500 50 Theis 3.18E+03 6.36E+00 3.29E-06 Match to late data.
South Well #6 | Pumping 36 27.81 500 50 Walton 1.13E+03 2.26E+00 1.47E-03 Match to early data.
South Well #6 | Recovery 36 27.81 500 0 Theis Recovery 3.75E-01 7.50E-04 NA Match to early data.
South Well #6 | Recovery 36 27.81 500 0 Theis Recovery 2.23E+00 4.47E-03 NA Match to late data.

Average Values 9.24E+02 1.85E+00 1.14E-01
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Figure 3

Drawdown in Pumping Well during 72-hour Pumping Test at 50 gpm
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Figure 5
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Residual Drawdown (feet)

Figure 6
South Well - Observation Well
Residual Drawdown Plot
Rough Acres Ranch
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Figure 7
Horse Corral Well
(Observation Well)
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Figure 8
Well #2 - Observation Well
Distance-Drawdown Plot
Rough Acres Ranch
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Figure 9

Well #8 Far Field - Observation Well
Time-Drawdown Plot
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Appendix A
Analytical Results from Aquifer Test Program



@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Rough Acres
. I:> Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:
Pumping Test Name [Theis]
1/u .
1E1 1E+0 1E+1 1E+2 1E+3 1E+4 1Es5 1E46 1E+7 m  Well#6a - Pumping Well
-1E+2
1E+14
] | —]
L
[ |
:1E+1
1E+0- n i
= [%2]
= ] L1E0
1E-14 '
/ :1E-1
1E-24
/ 1E2
1E-3 —=—

T T T T T T T T TP T T T T T=TTTT
1E2 1E1 1E0 1E+1 1E+2
t/r2 [min/ft?]

1E5 1E4 1E3

Pumping Test: Pumping Test Name

Analysis Method: Theis

Analysis Results:  Transmissivity: 1.51E+2 [ft¥/d] Conductivity: 3.03E-1 [ft/d]
Storativity: 3.19E-5
Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Confined Aquifer
Screen length: 310 [ft]
Boring radius: 0.271 [ft]
Discharge Rate: 50 [U.S. gal/min]
Comments: Match to late time data. Pumping Well.
Evaluated by: MWV
Evaluation Date: 11/18/2010




Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Rough Acres
Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:

Pumping Test Name [Cooper-Jacob Time-Draw dow n]

Time [min]
10 100 1000 @  Well #6 - South Well
0 I I I [ A} I I I I ] I I I
0.746
1}
i .$
1492 \
= 1 )
3 ()
< %
[
5 E Q
2.238 \
\ °.
)
2.984 ~
3.73

Pumping Test: Pumping Test Name
Analysis Method: Cooper-Jacob Time-Drawdown

Analysis Results:  Transmissivity: 3.75E+3 [ft¥/d] Conductivity: 7.50E+0 [ft/d]
Storativity: 2.28E-7

Test parameters: Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Confined Aquifer
Screen length: 310 [ft]
Boring radius: 0.271 [ft]
Discharge Rate: 50 [U.S. gal/min]

Comments: Match to latest time data. Observation Well.

Evaluated by: MWV

Evaluation Date: 11/18/2010




Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Rough Acres
Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:

Pumping Test Name [Cooper-Jacob Time-Draw dow n]

Time [min]
10 100 1000 ®  Well #6 - South Well

0.746

1.492 \

o
1 I\
2.238

Drawdown [ft]
o
® o

2.984

3.73

Pumping Test: Pumping Test Name
Analysis Method: Cooper-Jacob Time-Drawdown

Analysis Results:  Transmissivity: 2.14E+3 [ft¥/d] Conductivity: 4.28E+0 [ft/d]
Storativity: 1.01E-4

Test parameters: Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Confined Aquifer
Screen length: 310 [ft]
Boring radius: 0.271 [ft]
Discharge Rate: 50 [U.S. gal/min]

Comments: Match to middle time data. Observation Well.

Evaluated by: MWV

Evaluation Date: 11/18/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Rough Acres
. I:> Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:

Pumping Test Name [Moench Fracture Flow ]

1/u
1E2  1E1  1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6 ®  Well#6 - South Well
:1E+1
1E+1
; ]
THES (Ss) 1B+
1E+0

s

5 H1ET
= | / i
1E-1- / / i
L1E2
/wum- Sbuth Well g
// / 1E3
163

1E7 1E6 1E5 1E4 1E3 1E2 1E1 1E+0
t/r2 [min/f 2]

1E-2

Pumping Test: Pumping Test Name
Analysis Method: Moench Fracture Flow

Analysis Results:  Transmissivity: 2.95E+3 [ft¥/d] Conductivity: 5.91E+0 [ft/d]
Storativity: 4.48E-6

Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] b: 357 [ft]
Screen length: 310 [ft] Kv/Kh: 0.1
Boring radius: 0.271 [ft] C: 0.231
Discharge Rate: 50 [U.S. gal/min] K(block)/K(Skin): 0.1
Ss(blk)/Ss(fract): 200 K(block)/K(fracture): 0.1

Comments: Match to late time data.

Evaluated by: MWV

Evaluation Date: 11/18/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Rough Acres
. I:> Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:
Pumping Test Name [Moench]
1/u
1E4 1E3 1E2 1E1 1E+0 1E+1 1E+2 1E+3 1E+4 ®  Well#6 - South Well
H1E+1
] s
1E+14
] /
- SouﬂWeH/
THEIS (Sy L1640
1E+0 -
= (%)
= =
- L 1E-1
1E-14 / / i
/ :1E-2
1E-2- g
I 1E3
164 1E3 1E2 1E-1 1E+0 1B 1E+2 1E3
t/r2 [min/ft2]
Pumping Test: Pumping Test Name
Analysis Method: Moench
Analysis Results:  Transmissivity: 1.30E+3 [ft¥/d] Conductivity: 2.60E+0 [ft/d]
Storativity: 7.87E-1 Conductivity (vertical): 2.60E-1 [ft/d]
Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Unconfined Aquifer
Screen length: 310 [ft] S/Sy: 0.001
Boring radius: 0.271 [ft] Kv/Kh: 0.1
Discharge Rate: 50 [U.S. gal/min] Gamma: 1E9

b: 357 [ft]

Comments: Match to late time data.

Evaluated by: MWV

Evaluation Date: 11/18/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Rough Acres
. I:> Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:
Pumping Test Name [Neuman]
1/u
1E1 1E+0 1E+1 1E«2 1E+3 1E#4 1E+5 1E+6 1E+7 ®  Well#6 - South Well
1E+14 H ;1E+1
. :f:
—Thes
— 1E+0- 1540
8 ] s
8
cﬁ (7]
Z =
2 =
3
= 1E1 2 / 1B
L
1E-24—/ | 152
1EA1 1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6
t [min]
Pumping Test: Pumping Test Name
Analysis Method: Neuman
Analysis Results:  Transmissivity: 9.67E+2 [ft¥/d] Conductivity: 1.93E+0 [ft/d]
Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Beta: 0.005
Screen length: 310 [ft]
Boring radius: 0.271 [ft]
Discharge Rate: 50 [U.S. gal/min]
LOG(Sy/S): 4

Comments: Match to entire data set.

Evaluated by: MWV

Evaluation Date: 11/18/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Rough Acres
. I:> Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:

Pumping Test Name [Theis]

1/u
1E1  1E+0 1B+ 1E+2 1E+3 1E+4  1E+5 1E+6  1E47 ®  Well#6 - South Well
-1 E+1
1E+14 L | THES
; -
-1E+0
1E+0 i
’S (7]
= =
-1E-1
1E-14 g
/ -1E-2
1E-24
1E3
1E-3 B B L B AL B L L B AL,
1E4 1E-3 1E2 1E-1 1E+0 1E+1  1E+2 1E+3
t/r2 [min/ft2]
Pumping Test: Pumping Test Name
Analysis Method: Theis
Analysis Results:  Transmissivity: 1.13E+3 [ft¥/d] Conductivity: 2.26E+0 [ft/d]
Storativity: 1.47E-3
Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Confined Aquifer
Screen length: 310 [ft]
Boring radius: 0.271 [ft]
Discharge Rate: 50 [U.S. gal/min]

Comments: Match to early time data. Observation Well.

Evaluated by: MWV

Evaluation Date: 11/18/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Rough Acres
. I:> Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:
Pumping Test Name [Theis]
1/u
1E1 1E«0 1Ef 1E+2 1E+3 1Ee4  1E5  1E46  1E+7 ®  Well#6 - South Wel
] -1E+1
1E+1 —
] ]
-1E+0
1E+0
=5 -1E-1 »
= s =
1E-14 /
/ H1E-2
1E-2-
1E3
1E-3 AL B B B AL B L B AL B L e
17 1E6 1E5 1E4 1E-3 1E2 1E-1 1E+0
t/r2 [min/ft2]
Pumping Test: Pumping Test Name
Analysis Method: Theis
Analysis Results:  Transmissivity: 3.18E+3 [ft¥/d] Conductivity: 6.36E+0 [ft/d]
Storativity: 3.29E-6
Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Confined Aquifer
Screen length: 310 [ft]
Boring radius: 0.271 [ft]
Discharge Rate: 50 [U.S. gal/min]
Comments: Match to late time data.
Evaluated by: MWV
Evaluation Date: 11/18/2010




460 Philip Street - Suite 101
Waterloo, Ontario, Canada

Phone: +1 519 746 1798

Waterloo Hydrogeologic, Inc.

Pumping Test Analysis Report

Project: Rough Acres

Number:

Client:

Pumping Test Name [Cooper-Jacob Time-Draw dow n]

Time [min] )
0 I I bl L Ll Ml
1
49
14.049 B
|
28099 =
= |
g |
©
§ [ |
a 1 |
42.148 |
56.198
:\\
70.247
Pumping Test: Pumping Test Name
Analysis Method: Cooper-Jacob Time-Drawdown
Analysis Results:  Transmissivity: 6.30E+2 [ftz/d] Conductivity: 1.26E+0 [ft/d]
Test parameters: Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Unconfined Aquifer
Screen length: 310 [ft]
Boring radius: 0.271 [ft]

Discharge Rate:

50 [U.S. gal/min]

Comments: Match to late time data.

Evaluated by: MWV

Evaluation Date: 11/17/2010




Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

vV

460 Philip Street - Suite 101 Project: Rough Acres
. I:> Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:

Pumping Test Name [Moench Fracture Flow ]

1/u .
1E2 1E1 1E+0 1E+1 1E+2 1E+3 1E+4 1Es5 1E46 m  Well#6a - Pumping Well
- 1E+2
1E+1
-1E+1
1E+0 =
= [%2]
= =
-1E+0
e -
-1E-1
1E24—— / '
l 1E-2
1E3 R B B B B B B AL
14 1E3 1E2 1EBE1 1E0 1B 1E2 1E+3
t/r2 [min/ft?]
Pumping Test: Pumping Test Name
Analysis Method: Moench Fracture Flow
Analysis Results:  Transmissivity: 1.12E+2 [ft¥/d] Conductivity: 2.25E-1 [ft/d]
Storativity: 2.70E-4
Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] b: 357 [ft]
Screen length: 310 [ft] Kv/Kh: 1
Boring radius: 0.271 [ft] C: 0.231
Discharge Rate: 50 [U.S. gal/min] K(block)/K(Skin): 0.1
Ss(blk)/Ss(fract): 20 K(block)/K(fracture): 0.1
Comments: Match to late time data.
Evaluated by: MWV
Evaluation Date: 11/17/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Rough Acres
. I:> Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:
Pumping Test Name [Moench]
1/u .
1E4 1E3 1E2 1E1 1E:0 1E+1 1E+2 1E+3 1E+4 m  Well#6a - Pumping Well
-1E+2
1E+1 F
-1E+1
1E+0 s
= [%2]
= =
-1E+0
1E-14 / / g
/ :1E-1
1E-2- g
I 1E2
1E3 L B B B B AL L
163 1E2 1E1 1B0 1E+1 1E+2 1E3 1E+4
t/r2 [min/ft?]
Pumping Test: Pumping Test Name
Analysis Method: Moench
Analysis Results:  Transmissivity: 1.21E+2 [ft¥/d] Conductivity: 2.43E-1 [ft/d]
Storativity: 1.72E-1 Conductivity (vertical): 2.43E-1 [ft/d]
Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Unconfined Aquifer
Screen length: 310 [ft] S/Sy: 0.001
Boring radius: 0.271 [ft] Kv/Kh: 1
Discharge Rate: 50 [U.S. gal/min] Gamma: 1E9

b: 357 [ft]

Comments:

Evaluated by:

Evaluation Date: 11/17/2010




Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Rough Acres
Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:

Pumping Test Name [Neuman]
1/u

1E1 1E+0 1E+1 1E+2 1E+3 1Es+4 1E+5 1E+6 1E+7 W Well#6a - Pumping Well
* ] -1E+3
1E+14 |
] ——F1E+2
—— F
—THEE
= 1E+04
g E — E1E+1
o ] 08 : s
= 1 =
s L
= 1E F ! 1E+0
L ik
JSIETR |
1E-2] T T
] 1E-1
1E-3 T T TR T T TR T TP T T T Trrm—
1E-2 1E1 10 1BE+1 1E+2 1E:3 1BE4 1E5
t [min]
Pumping Test: Pumping Test Name
Analysis Method: Neuman
Analysis Results:  Transmissivity: 5.69E+1 [ft¥/d] Conductivity: 1.14E-1 [ft/d]
Storativity: 1.62E-2 Specific Yield: 1.62E+2
Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Beta: 0.005
Screen length: 310 [ft]
Boring radius: 0.271 [ft]
Discharge Rate: 50 [U.S. gal/min]
LOG(Sy/S): 4
Comments: Match to late time drawdown data.
Evaluated by: MWV

Evaluation Date: 11/17/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report
460 Philip Street - Suite 101 Project: Rough Acres
. I:> Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:
Pumping Test Name [Theis]
1/u .
1E1 1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6 1E+7 W Well#6a - Pumping Well
:1E+3
1E41- [ THEY
4 /_'
/
-1E+2
1E+0
R LB 2
= | i =
1E-14 r
:1E+0
1E-2- / '
/ 1EA1
1E-3 L B e B B B e
1E+0 1E+1 1E+2 1E+3 1E44 1E+5 1E+6 1E+7
t/r2 [min/ft?]
Pumping Test: Pumping Test Name

Analysis Method: Theis

Analysis Results:  Transmissivity: 2.69E+1 [ft¥/d] Conductivity: 5.39E-2 [ft/d]
Storativity: 1.64E-1
Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] Confined Aquifer
Screen length: 310 [ft]
Boring radius: 0.271 [ft]
Discharge Rate: 50 [U.S. gal/min]
Comments: Match to early time data.
Evaluated by: MWV

Evaluation Date:

11/18/2010




@ Waterloo Hydrogeologic, Inc. Pumping Test Analysis Report

460 Philip Street - Suite 101 Project: Rough Acres
. I:> Waterloo, Ontario, Canada Number:
Phone: +1 519 746 1798 Client:

Pumping Test Name [Walton]

1/u .
1E1 1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6 1E+7 W Well#6a - Pumping Well
1E+1
05— 1E+1
1E+0E /7 = :
<
= 7]
2 =
s =
2 -1E+0
1E-14 g
] 3
4
- i -1E-1
; / z
6
i 1E2
14 1E3 1E2 1EBE1 1E0 1B 1E2 1E3
t [min]
Pumping Test: Pumping Test Name
Analysis Method: Walton
Analysis Results:  Transmissivity: 1.11E+2 [ft¥/d] Conductivity: 2.21E-1 [ft/d]
Storativity: 7.08E-4 c: 1.30E+5 [min]
Test parameters:  Pumping Well: Well #6a Aquifer Thickness: 500 [ft]
Casing radius: 0.167 [ft] r/L: 0.005
Screen length: 310 [ft]
Boring radius: 0.271 [ft]
Discharge Rate: 50 [U.S. gal/min]

Comments:

Evaluated by: MWV

Evaluation Date: 11/17/2010




Appendix B
Department of Water Resources Well Completion Reports
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CVOUUNIY UF ODAN DIEGU

- DEPARTMENT OF ENVIRONMENTAL HEALTH
1255 Imperial Ave :
San Diego, CA 92101
619-338-2222

INVOICE
IAMIT TYPE & NUMBER:LWEL 16226 INVOICE DATE: 16 SEP 2004
ZRMIT OWNER: CONTACT:
\DEM ROBERT S&MARY O TRUST B1
i53 OCEAN 8T

: 92008
“611-060-03 APPLICANT;

PN: 6+--346-6+68 511-070-01 FADEM ROBERT S&MARY O TRUST B1

ITE ADDRESS: 2633 MCCAIN VALLEY RD
QCATION DESCRIPTION: 2838 MCCAIN VALLEY RD,

ROJECT DESCRIPTION/SCOPE
umber of Wells on Parmit Application:1
igseription of Work:new

ype of Use for Each Welliprivate

‘EE/DEPOSIT DETAILS
FEE CODE DESCRIPTION TIME ACCT. | ACCT. CODE AMOUNT
6LEQ1--EHO WATER WELL PERMIT 429E01 8773-773 390.00

Pftﬂ LT S S LN I A

™
w - -— e T
Ci-HE e ERACSE S B

TOTAL AMOUNT DUE $390.00




COUNTY OF SAN DIEGO BEH USSIGHEE
DEPARTMENT OF ENVIRONMENTAL HEALTH | PERMIT#W R I
WELL PERMIT APPLICATION WELL COMPUTER #

rr_o2 4

SR WATER DIST:

/yA}‘?Cr_‘: |/ [! é}] /2 @00 FEE:

7 Es

PN,

Zip

/ . R it :
1. Property Owner: ) \ A N LA N Phone:
e, 2y e e, I, AN AR

T Mailing Address & City
2. Well Location - Assessors Parcel Number, =1 g: ::g?g:g?

s, s eyt BOULEVARD 91905

.
L B -

Site Addrass 19 4 city .. - S ; Zp

. . a7, Y ,I‘)I ., . -;_.i o Y. - F" rp o ,
3. Well Contractor - Well Driller NSy AT S Gompany Name: a Ll s, pLx:
{ ! .

: / Y A ._-’, ? )
ri N e, A !

".r T S \‘ L‘_‘ ’-!‘-.f'.., t5 5 :l,:' z )

'l . ' Mailing Addross i C'N. Zip
Phone#: _” VAT Sl C-57# ' /)2 OrCash Deposit Q Bond Posted
Use: BLPnvate Q Public Q Industrial 01 Cathodic Q Other
Type of Work: ONew O Reconstruction [ Destruction  Time Extension: . Q 1st O 2nd
Type of Equipment: ¥ Vol i RO 2 S
Depth of Well: Proposed: 4 2 . Existing: i
Proposed:

Casing Conductor Casing Filter/Filler Material Perforations
Type: o 7 7& 4 QYes QONo CQYes ONo
Depth: L Depth; ft,  From; To: From: To:
Diamater 7 in.  Diameter in. Type: Frorm: To:
Wall/Gauge: __: "" : Wall/Gauge: Wall/Gauge: From: To:

T
o

9. Annular Seal: Depth: . < % Sealing Material: . . .
Borehotle diameter: . in. Conductor diameter: in.  Annular Thickness in.

=

Fo
S ) P
A AT e

-

10. Date of Work: Start: J o8 5 & Complete; AR s

On sitas served by public water, contact the local water agency for meter protection requirements,

| hereby agree to comply with all regulations of the Department of Environmental Health, and with all ordinances and laws of
the Counly of San Diego and the State of California pertaining to well construction, repair, modification and destruction,
Immaediately upon completion of work, | will furnish the Department of Environmantal Health with a complete and accurate log
of the well, | accept responsibility for all work done as part of this parmit and all work will be performed under my direct
supervision. et I

5

Contractor's Signature: ik A Y Date;

DISPOSITION OF APPLICATION (Department of Environmental Health Use only)

)Si Approved U Denied Special Conditions: Grading and clearing associated with access to, or the
construction, maintenance or destruction of water wells, may require additional permits from the County of
San Diego and/or other agencies.

0 {-!;r':.‘ _ I:\‘/..l.

¥

LS | T . ot /'\- - . ‘ ' 2 |
Spemaﬁtt“r“.‘ DaN \v-.u«!l L A g Sl = Date: /] l[c-‘!O‘!
T ' i —
DEH-LU.731a (Rev. 4/02) NCR ! o Page 1 of 2

+ : 1. / - r -
il s [ A ST i '3 LI
£ dog JIEASL ¢ O fFG ak 4, . G

e



kil | i N {
counw OF SAN DIEGO = Gontrol # -\l |b2AH w0
DEPARTMENT OF ENVIRONMENTAL HEAI’.TH Assessor's Parcel Number: (rft=r77~7oy
) 611-060-03

611-070-01

LOCATION

Indicate below the vicinity and exact’{ocation of well with respect to the following ifqi‘ns: Property lines,
water bodies or water courses, drainage pattern, easements, roads, existing wells, sewers and private
sowage disposal systems and other potential contaminatjop sources, including diménsions.

/‘VFKL(# ] ?ﬁ:ﬁﬁrr—rﬂ OO0 gcrBS

813 I "-ﬂ ’ :’—“. a"u’
3
X
J - | PARCELS | ".:l
160 acres s
.-,2-‘. . 53 = 3::
_ PARCEL, 9 PARCEL4 =~
Tes R7IE 200 acges. 160 acres
Ths RIE ' PARCEL 3|
. 81.61 acres
” PARCEL {-
- 4 80acres 3 =
(o) f ’
(L13)
Go21)
;_::‘ . 4y b’
600 acres  — s e
. I . v | 160acres | * - _ A
PARCEL10 | PARCEL 8
40.45 acres 120 acres
/ ¥
. l!il‘r - ..". ’p{p “. .. PR .’ [ i/..;_ B
i . [oreegen i .
f’ gl = = s 4, S e = AT e v
DEHLU 7310 (Rev, T/2002) NGR + N:tﬁla; quapwmz' = : _ T P )




Zaunty Mail §iation —A-21

2(RST CARGAN COPY

Notlee of Intent Na,

. GOUNTY GESANTDIEGOD
EPARTMENT OF HEALTH SERVIGES

ASSESSORS PARCEL NUMBER:

1700 PACLEIC HIGHWAY, SAN DIEGO, CA 821012417

WATER WELL DRILLERS REPORT ' St Well No.

_acal Permit Ne, or Osta A {INSERT under QRIGINAL PAGE w/casbon of Stats Form) Othee Walt Na,

[1) OWNER: Name 20NN W o (12] WELL LOG: Touut dapth 2621t Dench of carnalamd weit AE7 1,
aagares Do ot ddl fromtt. @ _fr, Formation {Deiaibe, by calor, cham gter, izqq"w,,”
o] L — . Tl ﬁ%t-amtm\sq o

{23 Locmou OF WELL (Ses Tnevructionsit . -~ T S RANG Y, ol w )
Caunty - Cwenae's Wall Number : ta‘;o AR - w“ k.

Well adcre  ditterent from sbave . \_wr_ammqmn.,ﬁjﬂ__..
Tawnehlp Range Secdon g6~ e Lm_wc 20 _GPy

Cireamcn from oities, roudy, relincads, fences, stc.

A0 — 340 — SapT | ; ey

.

" DEFARTMENT USE GNLY {7 TYPE QF WORK!
Complated Wil Conrmuatont New Wall & Qaspening O
Reconstructian Q-
Quta " Aecandclaning a
Dats [npecad . Horzonw! Wat - .~ O
- Daouction O {Qweribe
C"f“"“‘““ destryction materiely and

procedurat in lum '(12)
(4) PROPOSED USE: -

Wiz sarface mniary seal provided? Yes GI° Na O 1t ye, to d-nv.h _.3.‘;__«.
Wers ftrata tesied sguinm pollutlon? Ye O No ™ lnowreat (o fC

Mathad of sesllng

-

{10) WATER LEVELS: 7/

Owpth of flest water, if known .
Sanding level afver wall comumlo-' : 5‘; [ 5
{11} WELL TESTS: i : ]

VWaswall et mac? - Y @ No O If yas, by whom? At
Tyse of st . Pwma d Bailer O Alr il Q" :
Depith ta watar At start af tart . k. At ang of g k.

Dlscharoe L8 . gaifmin atver _J_...hwrl
Quml’ul snalyria nmm' Yu 3 Na @ Ifym, by whom?
W stecrrie lag rmd.? Y 011 Mo 1 1 yet, arosch coay to his renort

Watw Lamoeniture _Sﬂﬂ'_

Water Samole Tnunl"' Oomestic -]
s Irrigation &
Sanlarian’s Approvils todustrisd ge
L) Test Well F]
. Stock a
Municlpet a
[ty '% Other a
{8} Equipment 161 Gravel Poci ‘*/y'.‘fﬁ
Remey & " Revone O | Y & No Q Size -
Gatte a ‘Alr M | Olemater of above #ct!
cwmer O Buckst 3 | Pesked from _Q .10 5"t *
(7) Casing lrwailed: 18) Pertorstons z
Steed & . PMatic Conewtse O Tvpe of pertoradon o size of waeen .
Fram Tp Oka, | Gaga or From Ta- Slor -
[ . In. | Wil . L Size *
o lay leVyl| (& @) LS | gt
{9} WELL SEAL:. i Work Started 197 Completed 19

WELL ORILLERS STATEMENT; ! hereby declare wnder
penalty of perjury that the information provided
in this report is true. This water wall was fnstalled
{n compliance with San Dfego County Code and Stace
of Califomh. Deplrt.nen: of ¥ater Rasources, Bulletin
No. 74.

S 1GNED M - Pt

& rillar T

(person. fTra, or Lorparation) (lype .cr“PrTnt) @
ADDRESS -
(334 : [P
LICEXSE NO. o DATE TS REPORT

T el —

ons:enp-132 (sCONFIDENTIAL — NOT FOR PUBLIC USE — WATEH CODE SEC. 13752



DUPLICATE STATE OF GALIFORNIA —— DWR USE OMLY — DO NOT FiLl —

Driller's Copy ; WELL COMPLETION REPORT Lo Lo Lo IT

'-pggg 1_of 1 R fsl to Instructipn Famphlet STATE WELL Noisnnan uu‘

Owner’s Well No. .y 4 . = s Ne 0909442 L1 Lo Lo Ty |
Date Work Began_.g_ 28 04 | Ended 9..27 .04 LATITUGE ‘ LONGITUDE
Local Permit Agency San foags E. 4.8 : ' l_l e bt |
Permit No, LUWRL 16226 Permit Pate .9 16204 APHITRS/OTHER
GEOLOCGIC LOG 'y —

ORIENTATION () o yeameaL —— HORIZONTAL o ANGLE . (8PECIFY)

!}Em METHOD XQafary FLuio @i ol
SURFACE DESCEIPTION 9.._' X s
to Describe material, grain size, color, ﬂc\

L

1 Q L LOCATION —
¥ 1lass Ra
. o ~ .v = ol

Parcel (11 —
¥ nge.}..u..:_.Sectlon DY
B == B sl ] N Long I 1 w
7 P = SEC. oG mm,
A \V/, TSV LOCATION SKETCH — ACTIVITY (2] —
BRI - - J— NEW WELL

\-\' = i \r' 3 e
NN o

— 717
£k DX _,)'_} e R ,43/ . — DESTAOY (Dasuribe

NN\ Y o Y — Oiher (Speclty)
N e e
b Qi an | USES (=)
St [N ¥ . ' - a o Ws'lER BURRLY
~7 -1 L ,.' K ﬂ"? ’(n d OMEIHE e PLBIG
: ¢ et . - e [ripation | oo Indywirial
@ g . MONITORING

s TEST WELL e
CATHODIC PROTECTION —
HEAT EXCHAMGE
BIREST PURH
INJECTION

VAPOR EXTRAGTION ___
SPARGING __.

SOUTH : REMEDIATION
Hlustrate ov Demba Wﬂﬂ“ of Well ﬁ"‘ Ruads, m“" OTHER {SPECIFY)

Fences, Rivers, elc. Elrﬂ‘

nﬁaﬂy PI.E.M'!!“&E ACCH un'ﬁ:: & COMPLET
WATER LEVEL & YIELD OF COMPLETED WELL

DEPTH TQ FIRST WATER T.3.(}. (Ft) BELOW SURFACE

DEFTH OF STATIC

mdededed—dedad_Jd_J_J_J_F_J_J1_ |

WATER LEVEL 3B (Fl) & DATE MEASURED Qae 27014
ESTIMATED YIEWD " 15 (arm) & TEST Tyre_a il ift
TOTAL DEPTH OF BORING _240)  (Feet) TEST LENGTH .1 (Hr) TOTAL DRAWDOWN_=___ (Ft}
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Fain Drilling & Pump Co. Inc. lnvoice
12029 Oid Castle Rd.
Valley Center, CA 922082 Date InVoIES &
Phone (760) 749-0701
2/11/2005 8048
Fax (760) 749-6380 /1Y
ail To
THE HAMANN COMPANIES
1000 PIONEER WAY
EL CAION, CA 92020
P.O. No. Terms Project
Due on receipt
Description Qty Rate Amount
DRILLING 970 FT DEEP WELL APN 611 110 01
PARCEL 6 120 AC
EQUIPMENT SET UP 1 500.00 500.00
DRILLING 6.5" DIA HOLE 400 12.00 4,800.00
DRILLING 400-B00' 6.5 DIA HOLE 400 14.00 5.&00.00
DRILLING 800 - 970' 6.5° DIA HOLE 170 16.00 2,720.00
REAMING 6° TO 10" DIA HOLE 226 12.00 2,712.00
FURNISH AND INSTALL 6" WELL CASING 223 13.00 2,964.00
INSTALL 50 FT. SURFACE SEAL 1 1,500.00 1.500.00
WELL PERMIT AND FILING FEES 1 490.00 490.00
Total $21,286.00
Payments/Credits $0.00

Balance Due $21,286.00
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Groundwater Investigation Report
Tule Wind Farm

APPENDIX C

CUMULATIVE WATER QUANTITY IMPACTS ANALYSIS

ROUGH ACRES RANCH WATER PRODUCTION AREA

MCCAIN VALLEY, EAST SAN DIEGO COUNTY, CALIFORNIA

Geo-Logic

ASSOCIATES



Table 1

Estimated Groundwater Demand - Rough Acres Ranch Water Production Area

Land Use
Scenario Land Use Quantity Water Demand per Unit (afy) Total Demand (afy)
Single Family Residential 7 0.5 3.5
Cattle/Livestock Free-Range Grazing
Existing Conditions (100 head) 1 2.13 2.13
Poultry
(500 hens) 1 0.11 0.11
Total Water Demand (Existing Conditions) 5.74
Single Family Residential 7 0.5 3.5
Cattle/Livestock Free-Range Grazing
Existing Conditions  [(100 head) 1 2.13 2.13
Plus 9-Month Construction|Poultry
at 50 gpm (500 hens) 1 0.11 0.11
Project 9-month Construction (50 gpm) 1 60 60
Total Water Demand (Existing Conditions Plus 9-Month Construction at 50 gpm) 65.74
Single Family Residential 7 0.5 3.5
Cattle/Livestock Free-Range Grazing
Existing Conditions  [(100 head) 1 2.13 2.13
Plus 9-Month Construction|Poultry
at 100 gpm (500 hens) 1 0.11 0.11
Project 9-month Construction (50 gpm) 1 120 120
Total Water Demand (Existing Conditions Plus 9-Month Construction at 100 gpm) 125.74

Note: afy - acre feet per year; gpm - gallons per minute




Table 2
Groundwater in Storage Calculation - Effects of Pumping at 50 GPM
Rough Acres Ranch Water Production Area

Saturated | GWin
Thickness | Storage
Hydrogeologic Unit Area (acres) Specific Yield (%) (ft) (af)
Fractured Rock 502 0.10% 500 251
Residuum 502 5% 10 251
Alluvium 250 10% 20 500
Total 1002
Change in Groundwater in Storage (50 gpm)
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Table 3

Groundwater in Storage Calculation - Effects of Pumping at 100 GPM
Rough Acres Ranch Water Production Area

Saturated
Hydrogeologic Unit Area (acres) Specific Yield (%) | Thickness (ft) GW in Storage (af)
Fractured Rock 502 0.10% 500 251
Residuum 502 5% 10 251
Alluvium 250 10% 20 500
Total 1002
Change in Groundwater in Storage (100 gpm)
Cumulative Groundwater Impacts Analysis
1000
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Table 4
Groundwater in Storage Calculation - Effects of Pumping at 400 GPM
Rough Acres Ranch Water Production Area

Saturated
Hydrogeologic Unit Area (acres) Specific Yield (%) | Thickness (ft) GW in Storage (af)
Fractured Rock 502 0.10% 500 251
Residuum 502 5% 10 251
Alluvium 250 10% 20 500
Total 1002
Change in Groundwater in Storage (400 gpm)
Cumulative Groundwater Impacts Analysis
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