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AECOM Hoskings Ranch Hydrogeologic Investigation

EXECUTIVE SUMMARY

AECOM conducted a groundwater investigation of the 1,416.5-acre Hoskings Ranch at the request of
Genesee Properties. The subject property is located in the Julian area, in central San Diego County,
California. The project proposes to subdivide the property into 28 agricultural/residential lots. An
alternative project, the Consolidated Project Alternative (CPA), proposes to subdivide the property into
35 lots with 34 lots consolidated in a development area of approximately 233.5 acres in the eastern and
north-central parts of the site.” The study area is approximately 3,185 acres and encompasses the entire
project site and an area ¥ mile beyond the property on all sides. The average annual rainfall recharge in
the Hoskings Ranch study area was calculated to be about 892 acre-feet per year (afy). Assuming the
general plan (GP) Update for the undeveloped land within the study area, maximum study area
development would allow about 91 homes. At maximum usage in the study area under the GP update,
the annual extraction is expected to be in the neighborhood of 54 acre-feet (about 6 percent of the average
annual recharge). Based on the rainfall data from 1971/1972 through 2004/2005, the groundwater system
could sustain the groundwater demand for both the main project and CPA study area at complete
buildout.

ES-1
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AECOM Hoskings Ranch Hydrogeologic Investigation 1-1

1 BACKGROUND

1.1 Purpose

The purpose of this study was to evaluate the groundwater resource from which the proposed water will be
extracted, and to evaluate the impact the proposed extraction will have on the groundwater system.

1.2 Scope of Services

The scope of services for the groundwater investigation included the following:

o Discussions with the San Diego County Groundwater Geologist to define the scope of this study;

Site reconnaissance;

o Coordinating the installation of thirteen production wells;

e  Pump testing of eleven production wells;

o Water quality sampling of five production wells;

e Preparation and mailing of questionnaires to neighbors;

o Review of geologic maps and literature, topographic maps, and aerial photographs of the area;
o Evaluation of study area recharge and groundwater in storage;

o Evaluation of sustainable groundwater yield;

e Hydrogeological evaluation; and

e Preparation of this report.
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AECOM Hoskings Ranch Hydrogeologic Investigation 2-1

2 PROJECT DESCRIPTION

The 1,416.5-acre site is located in central San Diego County approximately one mile southwest of the town of
Julian (Figure 1). The southern and western portions of the property are part of the Cleveland National Forest.
Orinoco/Temescal Creek, which carries the runoff from Hoskings Ranch, passes through the site, flowing from
east to west and ultimately drains into the San Diego River west of the project site. The site comprises both
moderately steep, rocky slopes and rolling hills vegetated with oak, sagebrush and grasses. Figure 2 is a
topographic map of the area showing the location of the Hoskings Ranch property and its relative position within
the Julian area. The Julian study area includes an area of approximately 3,185 acres and consists of the entire
1,416.5-acre site and a ¥a-mile strip around the project site. Approximately 1,050 acres of the study area and an

additional 680 acres of the project site are located within the Cleveland National Forest.

Surrounding properties are relatively undeveloped with a few widely spaced single-family homes. Approximately
30 to 40 single-family homes are within % mile of the property. Most of those homes are located along Pine Hills
Road immediately east of the site. There are about 5 to 10 homes located along both the northern and
southeastern portions of the study area that are located on relatively large lots and utilize groundwater for
irrigation, potable uses, and cattle. All homes within the study area are groundwater dependent. The Julian Water
District supplies potable water from wells to about 276 acres of downtown Julian located to the northeast of the
project site. In addition, the Pine Hills Mutual Water Company provides potable water from wells to homes
adjacent to the southern portion of the study area. Apple and pear orchards are successfully cultivated on the low
hills and valley bottoms in the Julian area. More than a year after the Cedar fire, which occurred in October 2003,
there was no significant replanting of orchards in the area. Although historically more orchards have been located
in the area, photoreconnaissance in November 2004 and a review of infrared photos taken in August 2004 suggest
that only about 2 acres were actively irrigated within a ¥z-mile of the project boundary .  As shown in Figure 3
recent photoreconnaissance (2009) suggests that actively irrigated area within the Y2-mile project boundary has
increased to approximately 30 acres. Based on conversations with TRS we have assumed that this value won’t
increase with time. Approximately 160 acres immediately north of the central portion of the property (in the
study area) are used for grazing cattle. Fifteen wells are located on the Hoskings Ranch property. Refer to Figure

2 for well locations and Appendix A for available onsite well logs.
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2.1 Main Project

We understand that the proposed development include 28 lots with a minimum of 40 acres per lot (main project).
It is assumed that each of the 28 lots will have an individual well. Water for the project is to be supplied entirely

from groundwater. Wastewater will be disposed via individual septic systems.

2.2 Consolidated Project Alternative

The Consolidated Project Alternative (CPA) proposes 35 lots. Thirty-four lots are consolidated within a
development area of approximately 233.5 acres in the eastern and north-central parts of the site. Lots will range in
size from 8.5 to 709.1 acres. Approximately 1,183.0 acres, or 83.5 percent of the site, will be retained in open
space. Lots are focused on two areas. The first is in the eastern part of the site adjacent to SR 78/79 and Pine Hills
Road and the second is in the north-central area focused on Daley Flat Road. Most of the site is under a
Williamson Act Contract that requires 40-acre minimum lot sizes. The CPA requires the filing of a Notice of
Non-Renewal of the Williamson Act Contract over the area currently under contract, consisting of approximately
1,291.9 acres. The General Plan (GP) Update proposes minimum lot sizes of 40 acres on the property. The CPA
proposes a density of one dwelling unit per 40 acres (DU/A), which is consistent with the General Plan Update.
However, the CPA proposes lot sizes of less than 40 acres in the east and north central as noted above, in order to

preserve large blocks of land for open space.

It is assumed that each of the 34 lots will have an individual well. Water for the project is to be supplied entirely

from groundwater. Wastewater will be disposed via individual septic systems.

2.3 Groundwater Demand

In accordance with the San Diego County Groundwater Ordinance, groundwater consumptive use for the main
project and CPA is assumed to be 0.5 afy per residence or 12 afy and 17.5 afy respectively on a sustained basis
for the Hoskings Ranch project and 31.5 afy for other residences within the study area, assuming the GP Update.
Based on the Groundwater Ordinance, this is not considered a water-intensive use project since project demand is
not anticipated to exceed 20 afy. We also assumed 2.9 acre-feet of water uses due to cattle (onsite and offsite)
and 87 acre-feet for orchards for the main project. For the CPA, we assumed 1.6 acre-feet of water uses due to
offsite cattle and 87 acre-feet for orchards. According to discussions with TRS (March 29, 2009) onsite
agricultural uses for the main project are cattle breeding and grazing and some dry land cropping. There are no
onsite agricultural uses proposed under the CPA. Currently there are about 30 to 40 dwelling units in the
Hoskings Ranch study area. Based on the County of San Diego GP Update, much of the study area is designated
as either Rural Land with minimum allowable parcel size of 40 acres or Semi-Rural with 10-or 20-acre parcel

sizes. This results in an estimated 87 or 98 homes (24 or 35 onsite and 63 offsite) assuming the GP Update.
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The following tables summarize the anticipated groundwater needs at maximum buildout for both the main

project and CPA.

Hoskings Ranch Hydrogeologic Investigation

Table 1. Anticipated Groundwater Needs at Maximum Buildout — Main Project

Use Type Current GP | GP Update Water Demand GP Update
Quantities Quantities (afy) Total Use
(afy)
On-site Residential 24 homes 24 homes 0.5/acre 12
Off-site Residential 192 homes 63 homes 0.5/acre 315
Offsite Cattle 100 head 100 head 0.016/head 1.6
Onsite Cattle 80 head 80 head 0.016/head 1.3
Offsite Orchards 30 acres 30 acres 2.9/acre 87
Total 133

Table 2. Anticipated Groundwater Needs at Maximum Buildout — Consolidated Project Alternative

Use T Current GP GP Water Demand | GP Update
se lype Quantities | Update (afy) Total Use
Quantitie (afy)
S
On-site Residential 35 homes 35 homes 0.5/acre 17.5
Off-site Residential 192 homes 63 homes 0.5/acre 315
Offsite Cattle 100 head 100 head 0.016/head 1.6
Offsite Orchards 30 acres 30 acres 2.9/acre 87
Total 138

2.4 Groundwater Wells

The majority of domestic water within the study area is obtained from private wells. Homes located in the
northeast corner of the study area obtain water from the Julian Water District and were not included in our
calculations. District water comes from wells located east of the study area. In order to evaluate potential
impacts to neighboring wells, questionnaires were mailed to property owners within % mile of the property
boundary. Wells of those property owners responding to our questionnaire were included in the monitoring
program. Among the information requested, was the depth of the wells on each property. This information is

summarized in 3. Groundwater levels of onsite wells were measured during pump testing to evaluate potential
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impacts from future onsite extraction.

Hoskings Ranch Hydrogeologic Investigation

The well locations are shown on Figure 2.

2-7

In order to maintain

confidentiality, the wells on the following table are referred to by designators rather than owner names. All

known groundwater users in the study area have well depths of at least 100 feet below ground surface (bgs) for

one of their wells. Study area groundwater depths were generally between 24 to 220 feet bgs at the time of our

investigation.

Table 3. Hoskings Ranch Offsite Well Information®

Well Designation Well depth (feet) Rate (gpm)
Al 750 *
Bl 350 10
C1,C2 50? Not Potable
D1, D2 50, 800 15
El, E2 60, 100 *
Fl * *
Gl 245 17
H1, H2 * *
11 350 *
J1,J2 300 40
K1 * Not In Use
L1, L2 252, 30 4-6
M1 373 6-8
N1, N2 232, 600 25,15
R1 310 *
01, 02, 03, 04, 05 30, 190, 368, 422, 3 - 400 *
P1 450 5
Q1, Q2 161, 563 10
Sl 330 *

* - Information not provided

! Well information provided by homeowners.
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AECOM Hoskings Ranch Hydrogeologic Investigation 3-1

3 GEOLOGY

3.1 General

The 1,416.5-acre site is located in the Julian Region of the Peninsular Ranges Province, a 300-mile long
California geomorphic province with a long and active geologic history. This portion of the province lies near the
geographic center of San Diego County and is predominantly composed of rocks of the Southern California
Batholith and generally consists of Mesozoic-aged granitic rocks with steep alluvium-filled valleys. Figure 2
shows a small number of lineaments (potential fractures) within the project site. Three predominant rock types
underlie the site. The first is the pre-Cretaceous metasedimentary Julian Schist, which is an interbedded quartz-
mica schist and quartzite, local amphibolite schist and quartz-biotite gneiss. The second and more predominate
rock type is a combination of pre-Cenozoic rocks consisting of strongly foliated migmatites, which is a mixture of
igneous and metamorphic rocks. The metamorphic component is the Julian Schist and the igneous component is
the Stonewall quartz diorite. The third rock type is the San Marcos Gabbro, which is a highly variable
assemblage of rocks that weathers to deep reddish-brown residual clay (California Division of Mines and Geology
1992). The bedrock typically has a mantle of highly weathered rock known as residuum or decomposed granite
(although it is not all weathered from granite or even granitic rock). Residuum is formed from the in-place
chemical weathering of rock and can vary from non-existent on steep mountainsides to greater than 50 feet thick
in the gentle terrain. According to driller’s logs for the onsite wells, up to 50 feet of residuum overly the fractured
bedrock in some areas. In some areas, especially the steep valley walls, relatively fresh bedrock materials extend
to the surface with no decomposed granite overburden. The decomposed granite contact with unweathered
bedrock varies throughout the property. Differential weathering of bedrock due to non-uniform fracturing and
differences in mineralogy produces an undulating contact between the unweathered bedrock and decomposed
granite. On-site elevations range from approximately 3,100 to 4,200 feet above mean sea level (msl) with
gradients ranging from gently sloping hills along the northeastern portion of the property to steep cliffs along the
southwestern side of the property. In addition, residuum, organic-rich topsoil, and minor amounts of alluvium,
which was derived by weathering and erosion of granitic and metamorphic rock along the valley slopes, exist in

the on-site drainages.

3.2 Hydrogeology

The eleven new onsite wells have been reported by the driller to produce from 3 to 130 gallons per minute (gpm)
although two additional wells were reported as not capable of producing the required 3 gpm. Since groundwater
levels in upland areas are deeper than the alluvium and/or residuum contact with bedrock, fractured bedrock
represents the significant water-bearing unit throughout much of the study area. Because water can only occupy

the fractures in the unweathered rock, specific yields (essentially equivalent to the interconnected [or effective]
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AECOM Hoskings Ranch Hydrogeologic Investigation 3-2

porosity) in this rock are generally lower than in residuum and alluvium. Specific yields in fractured rock wells
are generally on the order of 0.0001% to 1%. Onsite wells in the fractured rock range from 271 to 1,010 feet
deep.

A review of aerial photographs indicates a few lineaments (potential fault and/or fracture zones) within the
property and the study area. These lineaments are centrally located within the study area likely resulting from
faulting along the Elsinore fault zone located approximately 3 miles to the east. Various fractures within this
aquifer may be only partially interconnected, thereby restricting the hydraulic connection and groundwater flow.
A review of driller’s logs for this area indicates the presence of fractured and/or weathered zones occurring at
various depths in each well. Some wells have as many as 4 to 5 zones in each well, with individual zones

averaging one- to two-feet thick. Available driller’s logs are provided in Appendix A.

Several ponds and inactive spring boxes were noted on site. These were apparently used in the past to provide
water to grazing cattle. Since this field investigation was performed before the winter rains following several
years of below average rainfall, few springs were noted on site, however, the presence of spring boxes and
correspondence with property owners in the area indicates that seasonal springs are not uncommon throughout the

study area.

On July 14, 2011 and September 16, 2011 AECOM conducted site visits to determine if ponds on the subject
property and within ¥ mile of the project boundary are being augmented with groundwater. The ponds are labeled
A through I and hatched in blue on Figure 3. Table 4 below summarizes the ponds by their location, their use of

groundwater, and the source of information (site visits, interviews, or inference).

Table 4. Ponds Within Study Area

Pond Location Augmented by | Source of Information
Designation Groundwater?
A Off Site — 3607 Pine Hills Road No In-person Interview with
Property Owner
B Off Site — 3607 Pine Hills Road No In-person Interview with
Property Owner
C On Site No Site Visit
D Off Site — 3203 Pine Hills Road No Interview with 3607
Pine Hills Road Owner
E Off Site — 3021 Pine Hills Road No Telephone Interview
with Property Owner
F Off Site No Site Visit with Caretaker
G On Site No Site Visit with Caretaker
H On Site No Site Visit with Caretaker
I Off Site No Site Visit with Caretaker
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AECOM Hoskings Ranch Hydrogeologic Investigation 3-3

Based on the site visits, interviews with the property caretaker, and interviews with available off site property
owners, it appears that none of the ponds on site or within the Ys-mile study boundary is augmented with

groundwater.

It should be noted that AECOM was not able to reach the property owner of the small pond located at 3203 Pine
Hills Road (labeled D on Fig 3) However, based on the conversation with the home owner at 3607 Pine Hills Rd,

AECOM was informed that the pond is not augmented with groundwater.

The Hoskings Ranch property and study area is part of the larger Julian watershed, which includes over 13,000
acres. Groundwater within the study area generally flows towards Orinoco/Temescal Creek to the west and exits
the study area near the southwestern portion of the property whereby the creek merges with the San Diego River

flowing southwest. The approximate limits of the Hoskings Ranch study area are shown in Figure 2.

3.3 Soils

Based on the San Diego Area Soil Survey (United States Department of Agriculture 1973), soils that make up the

majority of the study area and project site are classified as follows:

e The Sheephead series, which consists of well-drained, shallow fine sandy loams that formed in material
weathered from micaceous schist and gneiss. These soils comprise the surface soils in the steeper areas

throughout much of the western and central part of the study area.

e The Holland series, which consists of well-drained, moderately deep and deep fine sandy loams that
formed in material weathered from micaceous schist. These soils comprise the surface soils primarily in

the central part of the project site.

e The Crouch series, which consists of well-drained, deep to moderately deep coarse sandy loams that
formed in material weathered from acid igneous rock and micaceous schist. These soils comprise the

eastern portion of the project site and significant portions of the study area.

e The Reiff series, which consists of well-drained, very deep fine sandy loams that formed in alluvium

derived from granititic rock. These soils comprise the creek areas in the western study area.

e Loamy alluvial land, which consists of somewhat poorly drained, very deep, very dark brown to black silt
loams and sandy loams. Areas of this land were formerly wet meadows that were subsequently drained

by head cutting of gullies. These soils comprise a small portion of the eastern project site.

The principal soil types of the subject site and the surrounding study area with their respective moisture-holding

capacities and runoff potentials are noted in Tables 5, 6 and 7.
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Table 5. Dominant Soil Types (Higher and Steeper Slopes)

Moisture Holding Runoff Approximate Area within
Name Capacity (inches) Potential 3,185-Acre Study area (acres)
Sheephead Rocky Fine 2-3 Rapid to Very 948
Sandy Loam Rapid
Holland Stony Fine Sandy 25-3 Rapid to Very 369
Loam Rapid
Crouch Rocky Coarse 35-55 Rapid to Very 163
Sandy Loam Rapid
Total 1,480
Table 6. Dominant Soil Types (Mid Slopes)
Moisture Holding Runoff Approximate Area within
Name Capacity (inches) Potential 3,185-Acre Study area (acres)
Holland Fine Sandy Loam 3-7 Medium to 18
Rapid
Holland Stony Fine Sandy 25-4 Medium 319
Loam
Crouch Coarse Sandy 45-75 Medium 522
Loam
Crouch Rocky Coarse 35-55 Medium 339
Sandy Loam
Total 1,199

Table 7. Dominant Soil Types (Flatter and Lower Areas)

Moisture Holding

Approximate Area within

Total

Name Capacity (inches) Runoff 3,185-Acre Study area (acres)

Potential

Reiff fine sandy loam 75-95 Slow to 28
Medium

Holland Fine Sandy Loam 3-7 Slow to 416
Medium

Loamy alluvial land 6-9 Slow 62

506

3-4
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4  FIELD INVESTIGATION

4.1 Well Installation

As part of the Hoskings Ranch main project hydrogeologic investigation, seven production wells* were installed
onsite for testing. Well locations are provided on the Site Map (Figure 2). The San Diego County Groundwater

Geologist was consulted prior to choosing the locations of these new wells.

Well A was installed approximately 50 feet south of Orinoco Drive and 3,780 feet east of the intersection of
Daley Flat Road and Orinoco Drive at an elevation of approximately 3,925 feet above msl. Based on the County
of San Diego Tentative Map (TM) 5312 prepared by TRS Consultants and Masson and Associates, the well is
located on Lot 14 of the Hoskings Ranch project. The well was completed to a depth of 331 feet bgs. According
to the driller’s log, the geology consisted of decomposed granite from the surface to the contact with unweathered
bedrock at 51 feet bgs. Fractured and/or weathered zones were encountered from 126 to 127, 129, 155, and 195
to 251 feet bgs.

Well B was installed approximately 1,010 feet south of Orinoco Drive and adjacent to the southern end of the
proposed Tahoe Lane at an elevation of approximately 3,850 feet above msl. Based on TM 5312, the well is
located on Lot 16. The well was completed to a depth of 271 feet bgs. According to the driller’s log, the geology
consisted of approximately 8 feet of clay (assumed to mean topsoil or fill) overlaying decomposed granite from
the 8 feet bgs to the contact with unweathered bedrock at 48 feet bgs. Fractured and/or weathered zones were
encountered from 95 to 96, and 220 to 221 feet bgs.

Well C was installed approximately 1,875 feet south of the intersection of Daley Flat Road and Orinoco Drive and
approximately 785 feet west of the proposed Bear Run Lane at an elevation of approximately 3,900 feet above
msl. Based on TM 5312, the well is located on Lot 21. The well was completed to a depth of 851 feet bgs and
later redrilled to a depth of 1,032 feet bgs. According to the driller’s logs, the geology consisted of decomposed
granite from the surface to the contact with unweathered bedrock at 20 feet bgs. Fractured and/or weathered
zones were encountered from 226 to 229, 247 to 250, 262 to 263, 300 to 303, 440 to 442, 500 to 502, 558 to 559
and 793 to 794 feet bgs.

Well C1 was installed approximately 1,500 feet south of the intersection of Daley Flat Road and Orinoco Drive
and approximately 600 feet west of the proposed Bear Run Lane at an elevation of approximately 3,880 feet
above msl. Based on TM 5312, the well is located on Lot 21. The well was completed to a depth of 1,071 feet

bgs. According to the driller’s log, the geology consisted of approximately 3 feet of topsoil overlaying

2 Although seven production wells were installed, only eleven were pump tested. The remaining two were reported by the
driller as being unable to produce the required 3gpm.
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decomposed granite from 3 feet bgs to the contact with unweathered bedrock at 29 feet bgs. Fractured and/or

weathered zones were encountered from 50 to 52 and 674 to 676 feet bgs.

Well C2 was installed approximately 1,300 feet southwest of the intersection of Daley Flat Road and Orinoco
Drive and approximately 375 feet east of the proposed Lilac Blossom Lane at an elevation of approximately 3,830
feet above msl. Based on TM 5312, the well is located on Lot 21. The well was completed to a depth of 992 feet
bgs. According to the driller’s log, the geology consisted of approximately 4 feet of topsoil overlaying an
additional 8 feet of red clay (assumed to mean topsoil or fill). The contact with decomposed granite was reported
at a depth of 12 feet and the contact with unweathered bedrock at 15 feet bgs. Small fractures were encountered
at 42 and 580 feet bgs.

Well C3 was installed approximately 450 feet due west of Well C and at the southern end of the proposed Lilac
Blossom Lane at an elevation of approximately 3,730 feet above msl. Based on TM 5312, the well is located on
Lot 24. The well was completed to a depth of 211 feet bgs. According to the driller’s log, the geology consisted
of approximately 5 feet of red clay (assumed to mean topsoil or fill) overlaying decomposed granite from 5 feet
bgs to the contact with bedrock at 17 feet bgs. Fractured and/or weathered zones were encountered from 78 to 82
and at 168 feet bgs.

Well D was installed near the northwestern property boundary approximately 3 miles west of the intersection of
Pine Hills Road and Highway 78/79 and approximately 500 feet west of the property boundary adjacent to Daley
Flat Road at an elevation of approximately 3,615 feet above msl. Based on TM 5312, the well is located on Lot
32. The well was completed to a depth of 591 feet bgs. According to the driller’s log, the geology consisted of
decomposed granite from the surface to the contact with unweathered bedrock at 48 feet bgs. Fractured and/or
weathered zones were encountered from 140 to 141, 213, 218 to 219, 286 to 290, 328 to 329 and 567 to 568 feet
bgs.

Wells A, B, C, and D were installed by air percussion drilling between November 5, 2003 and December 2, 2003
by Acme Drilling Company, Inc. (Acme) and completed using 8 ¥-inch diameter blank steel casing from the
surface to 20 feet bgs. Well A was completed using 4 “-inch diameter PVC screen from 20 feet bgs to well
completion depth. Well B was completed without casing and with a borehole diameter of 6 /;5 inches. Well C
was completed without casing and with a borehole diameter of 6 */3 inches. Well D was completed without casing

and with a borehole diameter of 6 ¥4 inches.

Wells C1, C2 and C3 were installed by air percussion drilling between January 19, 2004 and April 6, 2004 by
Acme and completed using 13-inch diameter blank steel casing from surface to 20 feet bgs. Well C1 was
completed without casing and with a borehole diameter of 6 %2 inches. Well C2 was completed without casing

and with a borehole diameter of 6 ¥ inches. Well C3 was completed with 8-inch diameter blank steel casing to a
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depth of 80 feet bgs and no casing from 80 bgs to well completion depth and with a borehole diameter of 6 2

inches. All wells were completed with a sanitary seal (cement) from the ground surface to 20 feet bgs.
Consolidated Project Alternative Wells

As part of the investigation for the CPA, six additional wells (E through J) were installed on the property; four on

the western part of the property, and three on the eastern portion.

Well E was installed approximately 2,000 feet east of Orinoco Drive and 1,000 feet south of Highway 79 at an
elevation of approximately 4,040 feet above msl. Based on the County of San Diego Tentative Map (TM) 5312
prepared by TRS Consultants and Masson and Associates, the well is located on Lot 10 of the CPA. The well was
completed to a depth of 310 feet bgs. According to the driller’s log, the geology consisted of decomposed granite
from the surface to the contact with unweathered bedrock at 55 feet bgs. Fractured and/or weathered zones were
encountered from 150 to 160, 170 to 175, 200 to 260, and 285 to 310 feet bgs. The driller estimated the well yield

at 80 gpm based on four hours of airlifting.

Well F was installed approximately 1,000 feet southwest of Orinoco Drive and 500 feet south of the proposed
Tenaya Road at an elevation of approximately 4,800 feet above msl. Based on TM 5312, the well is located on
Lot 26 of the CPA. The well was completed to a depth of 410 feet bgs. According to the driller’s log, the
geology consisted of decomposed granite from the surface to the contact with unweathered bedrock at 32 feet bgs.
Fractured and/or weathered zones were encountered from 355 to 365 and 375 to 407 feet bgs. The driller

estimated the well yield at 100 gpm based on four hours of airlifting.

Well G was installed just south and adjacent to Orinoco Drive at an elevation of approximately 3,900 feet above
msl. Based on TM 5312, the well is located on Lot 29 of the CPA. The well was completed to a depth of 975 feet
bgs. According to the driller’s logs, the geology consisted of decomposed granite from the surface to the contact
with unweathered bedrock at 76 feet bgs. Fractured and/or weathered zones were encountered from 103 to 110,
305 to 310, and 960 to 975 feet bgs. The driller estimated the well yield at 130 gpm based on four hours of

airlifting.

Well H was installed approximately 1,000 feet south of Orinoco Drive and approximately 400 feet west of the
proposed Tahoe Lane at an elevation of approximately 3,800 feet above msl. Based on TM 5312, the well is
located on Lot 30 of the CPA. The well was completed to a depth of 310 feet bgs. According to the driller’s log,
the geology consisted of decomposed granite from the surface to the contact with unweathered bedrock at 42 feet
bgs. Fractured and/or weathered zones were encountered from 125 to 135 and 225 to 240 feet bgs. The driller

estimated the well yield at 40 gpm based on four hours of airlifting.

Well | was installed approximately 200 feet south of Orinoco Drive at an elevation of approximately 3,600 feet
above msl. Based on TM 5312, the well is located on Lot 31 of the CPA. The well was completed to a depth of
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510 feet bgs. According to the driller’s log, the geology consisted of decomposed granite from the surface to the
contact with unweathered bedrock at 28 feet bgs. Fractured and/or weathered zones were encountered from 195
to 205, 235 to 255, 280 to 295, and 435 to 460 feet bgs. The driller estimated the well yield at 60 gpm based on

four hours of airlifting.

Well J was installed approximately 900 feet south Orinoco Drive and 100 feet east of proposed Bear Run Lane at
an elevation of approximately 3,840 feet above msl. Based on TM 5312, the well is located on Lot 24. Based on
TM 5312, the well is located on Lot 32 of the CPA. The well was completed to a depth of 1,010 feet bgs.
According to the driller’s log, the geology consisted of decomposed granite from the surface to the contact with
bedrock at 28 feet bgs. Fractured and/or weathered zones were encountered from 28 to 34 and 100 to 110 feet

bgs. The driller estimated the well yield at 3 gpm based on four hours of airlifting

Wells E, F, G, H, I, and J were installed by air percussion drilling between October 29, 2010 and November 29,
2010 by Stehly Brothers Drilling Company, Inc. (Stehly Brothers) and completed using 8-"*"-inch diameter blank
steel casing from the surface to 80, 84, 42, 60, 63, and 42 feet bgs respectively. Each well was completed without
casing and with a borehole diameter of 6 ¥ inches. All wells were completed with a sanitary seal (cement) from
the ground surface to 4 to 6 feet above the end of the surface casing. The bottom 4 to 6 feet of the annular space

outside the surface casing was completed with bentonite.

4.2  Aquifer Testing

Section 67.722.C of the County Groundwater Ordinance specifies that a minimum of 3 residential well tests are
required to pass the requirements for residential well tests stated in Section 67.703 of the Ordinance. Five onsite
production wells were initially selected for well testing, and an additional six wells were selected as part of the
CPA investigation. A temporary submersible pump was installed in wells A, B, C, C3 and D by Acme Drilling
prior to each pump test, and removed after each production well had recovered approximately 90 percent. A
temporary submersible pump was in installed in wells E, F, G, H, I, and J by Stehly Brothers prior to each pump
test. Sounding tubes were installed in each production well so that measurements could be made without
interference from the plumbing and electrical systems in these wells. Water levels were measured both with an
electric water level meter and a pressure transducer. Flow was measured with an in-line flowmeter, and water
was discharged and spread on the ground adjacent to the production well. Drawdown and recovery data are

presented in graphical format in Appendix E.

Well A

A 24-hour constant-discharge pump test was performed on December 4 and 5, 2003. The temporary submersible
pump was installed to a depth of 300 feet bgs. The initial water level was 49.6 feet bgs. Wells B, and C and
Monitoring Wells (MW) 1, 2 and 3 were monitored throughout the duration of the test. A flowrate of 3 gpm was
maintained throughout the test. The total volume pumped during the 24-hour test was about 4,320 gallons. With

April 2012



AECOM Hoskings Ranch Hydrogeologic Investigation 4-5

a 6%-inch diameter borehole, this represents approximately 9 well-bore volumes. After 24 hours of pumping, the
maximum drawdown was 224.2 feet, which equals a specific capacity of 0.013 gpm per foot.Recovery
extrapolated to t/t” = 1 indicates no residual drawdown.. Although there were fluctuations before, during and after
testing, there was no drawdown associated with our pump testing observed in the five unpumped monitoring wells
(Wells B and C and MW-1, 2 and 3) throughout the duration of the test.

Table 8. Monitoring Wells for Well A

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown
Production | Beginning of Pump | End of Pump Test Associated with
Well (feet) Test (feet bgs) (feet bgs) Pump Testing (feet)
Well A N/A 49.6 273.8 224.2
Well B 1,580 95.31 95.26 0
Well C 4,230 219.63 219.05 0
MW-1 6,480 30.79 30.69 0
MW-2 3,450 24.06 24.10 0.04
MW-3 1,680 100.13 100.04 0
Well B

A 24-hour constant-discharge pump test was performed on December 9 and 10, 2003. The temporary
Wells A, C, and MW-3 and 4 were monitored

throughout the duration of the test. The initial water level for Well B was 96.1 feet bgs. A flowrate of 3 gpm was

submersible pump was installed to a depth of 260 feet bgs.

used throughout the test. The total volume pumped during the 24-hour test was about 4,320 gallons. With a 67/;6-
inch diameter borehole, this represents approximately 14 well-bore volumes. After 24 hours of pumping, the
maximum drawdown was 30.6 feet, which equals a specific capacity of 0.1 gpm per foot. Recovery extrapolated
to t/t” = 1 indicates 4 feet of residual drawdown. . No drawdown was observed in the four unpumped monitoring
wells (Wells A, C, and MW-3, and MW-4) throughout the duration of the test.
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Table 9. Monitoring Wells for Well B

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)

Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)

Well B N/A 96.1 126.7 30.6

Well A 1,580 53.79 53.25 0

Well C 2,835 216.46 215.75 0

MW-3 1,380 100.18 100.10 0

MW-4 3,690 29.83 29.83 0

Well C

A 24-hour constant-discharge pump test was performed on December 22 and 23, 2000. The temporary
Wells B, and D, and MW-3 and MW-4 were

monitored throughout the duration of the test. The initial water level for Well C was 211.0 feet bgs. A flowrate

submersible pump was installed to a depth of 760 feet bgs.
of 3 gpm was used throughout the test. The total volume pumped during the 24-hour test was about 4,320
gallons. With a 6%/g-inch diameter borehole, this represents approximately 3 well-bore volumes. After 24 hours of
pumping, the maximum drawdown was 268.4 feet, which equals a specific capacity of 0.011 gpm per foot. At the
completion of pumping, the water level had declined approximately 268.4 feet. Recovery extrapolated to t/t’ = 1
indicates approximately 20 feet of residual drawdown. . No drawdown was observed in nearby unpumped

monitoring wells (Wells B, and D, and MW-3 and 4) throughout the duration of the test.

Table 10. Monitoring Wells for Well C

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)

Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)

Well C N/A 211.0 479.4 268.4

Well B 2,835 97.55 97.35 0

Well D 3,225 319.41 319.35 0

MW-3 2,865 100.25 100.03 0

MW-4 1,215 29.99 30.05 0

Since 90% recovery was not achieved with the pump test on Well C, it was redrilled to a depth of 1,032 feet bgs
and three additional wells were installed in the vicinity of Well C. According to the driller, the redrilled Well C
and Wells C1 and C2 were not capable of producing the required 3 gpm so they were not pump tested. Following

are the results of the pump test performed on Well C3.
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Well C3

A 12-hour 43-minute constant-discharge pump test was performed on April 4, 2004. The temporary submersible
pump was installed to a depth of 190 feet bgs. Wells C, C1, and C2 were monitored throughout the duration of
the test. The initial water level for Well C3 was 59.1 feet bgs. A flowrate of 3 gpm was used throughout the test.
The total volume pumped during the 12-hour 43-minute test was about 2,160 gallons. With a 6%-inch diameter
borehole, this represents approximately 9 well-bore volumes. After 12 hours 43-minutes of pumping, the
maximum drawdown was 8.4 feet, which equals a specific capacity of 0.36 gpm per foot. Recovery extrapolated
to t/t’ = 1 indicates no residual drawdown. . No drawdown was observed in nearby unpumped monitoring wells
(Well C, C1, and C2) throughout the duration of the test.

Table 11. Monitoring Wells for Well C3

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)

Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)

Well C3 N/A 59.1 67.5 8.4

Well C 450 228.4 228.4 0

Well C1 560 50.9 50.9 0

Well C2 675 17.7 17.7 0

Well D

A 24-hour constant-discharge pump test was performed on December 12 and 13, 2003. The temporary
Well C and MW-3, 4 and 5 were monitored

throughout the duration of the test. The initial water level for Well D was 318.5 feet bgs. A flowrate of 3 gpm

submersible pump was installed to a depth of 540 feet bgs.

was used throughout the test. The total volume pumped during the 24-hour test was about 4,320 gallons. With a
6'/,-inch diameter borehole, this represents approximately 10 well-bore volumes. After 24 hours of pumping, the
maximum drawdown was 3.1 feet, which equals a specific capacity of 0.97 gpm per foot. Recovery extrapolated
to t/t’ = 1 indicates no residual drawdown. . No drawdown was observed in nearby unpumped monitoring wells
(Well C and MW-3, 4 and 5) throughout the duration of the test.

Table 12. Monitoring Wells for Well D

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)
Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)
Well D N/A 3185 321.6 3.1
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Well C 3,225 214.88 214.35 0

MW-3 4,905 100.20 100.13 0

MW-4 2,040 29.90 29.88 0

MW-5 1,260 24.89 24.88 0
Well E

A 24-hour constant-discharge pump test was performed on January 20 and 21, 2011. The temporary submersible
pump was installed to a depth of 240 feet bgs. The initial water level was 54.80 feet bgs. MW-1 was also
monitored throughout the duration of the test. A flowrate of 3.8 gpm was maintained throughout the test. The
total volume pumped during the 24-hour test was about 5,472 gallons. With a 6%-inch diameter borehole, this
represents approximately 17 well-bore volumes. After 24 hours of pumping, the maximum drawdown was 5.54
feet, which equals a specific capacity of 0.71 gpm per foot. Recovery extrapolated to t/t” = 1 indicates no residual
drawdown. Although there were fluctuations of up to 0.03 before, during and after testing, there was no
drawdown associated with our pump testing observed in the unpumped monitoring well (MW-1) throughout the

duration of the test.

Table 13. Monitoring Wells for Well E

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)
Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)
Well E N/A 54.80 60.34 5.54
MW-1 3,000 19.12 19.15 0.03
Well F

A 24-hour constant-discharge pump test was performed on January 27 and 28, 2011. The temporary submersible
pump was installed to a depth of 320 feet bgs. Well A was also monitored throughout the duration of the test.
The initial water level for Well F was 204.6 feet bgs. A flowrate of 3.8 gpm was used throughout the test. The
total volume pumped during the 24-hour test was about 5,472 gallons. With a 6%-inch diameter borehole, this
represents approximately 15 well-bore volumes. After 24 hours of pumping, the maximum drawdown was 1.43
feet, which equals a specific capacity of 2.7 gpm per foot. Recovery extrapolated to t/t’ = 1 shows no residual
drawdown. No drawdown was observed in the one unpumped monitoring well (Well A) throughout the duration
of the test.
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Table 14. Monitoring Wells for Well F

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)
Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)
Well F N/A 204.6 206.03 1.43
Well A 2,200 25.15 25.14 0
Well G

A 24-hour constant-discharge pump test was performed on December 16 and 17, 2010.

4-9

The temporary

submersible pump was installed to a depth of 300 feet bgs. Wells H and MW-3 were also monitored throughout
the duration of the test. The initial water level for Well G was 116.10 feet bgs. A flowrate of 3.7 gpm was used

6Y2-inch

throughout the test. The total volume pumped during the 24-hour test was about 5,328 gallons. With a
diameter borehole, this represents approximately 4 well-bore volumes. After 24 hours of pumping, the maximum
drawdown was 13.53 feet, which equals a specific capacity of 0.27 gpm per foot. Recovery extrapolated to t/t’ =
1 shows no residual drawdown. No drawdown was observed in nearby unpumped monitoring wells (H, and MW-

3) throughout the duration of the test.

Table 15. Monitoring Wells for Well G

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)

Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)

Well G N/A 116.10 129.63 13.53

Well H 900 93.56 93.45 0

MW-3 700 97.12 97.11 0

Well H

A 24-hour constant-discharge pump test was performed on January 17 and 18, 2011. The temporary submersible
pump was installed to a depth of 200 feet bgs. Wells B, G, and MW-3 were also monitored throughout the
duration of the test. The initial water level for Well H was 94.89 feet bgs. A flowrate of 3.7 gpm was used
throughout the test. The total volume pumped during the 24-hour test was about 5,328 gallons. With a 6"*-inch

diameter borehole, this represents approximately 14 well-bore volumes. After 24 hours of pumping, the maximum
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drawdown was 8.39 feet, which equals a specific capacity of 0.44 gpm per foot. Recovery extrapolated to t/t” = 1
shows no residual drawdown. No drawdown was observed in nearby unpumped monitoring wells (Wells B, and
G, and MW-3 and 4) throughout the duration of the test.

Tablel6. Monitoring Wells for Well H

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)
Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)
Well H N/A 94.89 103.28 8.39
Well B 900 48.05 48.05 0
Well G 800 104.24 101.70 0
Well MW-3 1,100 96.29 96.0 0
Well |

A 24-hour constant-discharge pump test was performed on February 3 and 4, 2011. The temporary submersible
pump was installed to a depth of 260 feet bgs. Well C3, J, and MW-3 were also monitored throughout the
duration of the test. The initial water level for Well | was 97.78 feet bgs. A flowrate of 3.9 gpm was used
throughout the test. The total volume pumped during the 24-hour test was about 5,616 gallons. With a 6"%-inch
diameter borehole, this represents approximately 8 well-bore volumes. After 24 hours of pumping, the maximum
drawdown was 23.37 feet, which equals a specific capacity of 0.17 gpm per foot. Recovery extrapolated to t/t” =
1 shows no residual drawdown. While we observed fluctuations of up to .02 feet in Well J, it does not appear to
be related to pump testing. No drawdown was observed in nearby unpumped monitoring wells (Wells C3 and
MW-3) throughout the duration of the test.

Table 17. Monitoring Wells for Well |

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)

Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)

Well | N/A 97.78 121.15 23.37

Well C3 1,200 212.35 212.31 0
Well J 1,400 50.59 50.61 0.02
MW-3 1,600 94.91 94.84 0
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Well J

A 24-hour constant-discharge pump test was performed on February 14 and 15, 2011. The temporary
submersible pump was installed to a depth of 260 feet bgs. Well C3 and I, were also monitored throughout the
duration of the test. The initial water level for Well J was 52.50 feet bgs. A flowrate of 3.4 gpm was used
throughout the test. The total volume pumped during the 24-hour test was about 4,896 gallons. With a 6"*-inch
diameter borehole, this represents approximately 3 well-bore volumes. After 24 hours of pumping, the maximum
drawdown was 39.85 feet, which equals a specific capacity of 0.09 gpm per foot. Recovery extrapolated to t/t” =
1 shows no residual drawdown. No drawdown was observed in nearby unpumped monitoring wells (Well C, and
1) throughout the duration of the test. Nearby monitoring well C3 was obstructed at approximately 20 feet and not
monitored.

Table 18. Monitoring Wells for Well J

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)

Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)

Well J N/A 52.5 92.35 39.85

Well C 1000 211.41 211.41 0

MW-| 1,400 96.21 96.17 0

Well MW-1

A 24-hour constant-discharge pump test was performed on July 14 and 15, 2011. The existing submersible pump
was at a depth of 110 feet bgs. Well E, was also monitored throughout the duration of the test. The initial water
level for Well MW-1 was 22.00 feet bgs. A flowrate of 3.2 gpm was used throughout the test. The total volume
pumped during the 24-hour test was about 4,608 gallons. With a 6"*-inch diameter borehole, this represents
approximately 3 well-bore volumes. After 24 hours of pumping, the maximum drawdown was 9.06 feet, which
equals a specific capacity of 0.35 gpm per foot. Recovery extrapolated to t/t’ = 1 indicates no residual drawdown.

No drawdown was observed in nearby unpumped monitoring Well E throughout the duration of the test.

Table 19. Monitoring Wells for Well MW-1

Well Name Distance Depth to Depth to Maximum
from Groundwater at Groundwater at Drawdown (feet)
Production | Beginning of Pump | End of Pump Test
Well (feet) Test (feet bgs) (feet bgs)
Well MW-1 N/A 22.00 31.06 9.06
Well E 3,000 57.10 57.08 0
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The following table summarizes the results of pump testing eleven onsite production wells®.
Table 20. Aquifer Tests of Hoskings Ranch Production Wells
Well Name Test Average | Pumping | Water Depth | Water Depthat | Well Depth Maximum Residual Predicted
Start Discharge Period Prior to Completion of (feet bgs) Drawdown Drawdown Drawdown after
Day (gpm) (hours) Pumping Pumping (feet (feet) (feet) Five Years
(feet bgs) bgs) (feet)!
Well A 12/4/03 3 24 49.6 273.8 331 224.2 0 23.8
Well B 12/9/03 3 24 96.1 126.7 271 30.6 4 6.1
Well C 12/22/0 3 24 211.0 479.4 1032 248.4 20 38.2
3
Well C3 4/14/04 3 12 hr 43 59.1 67.5 211 8.4 0 5.0
min
Well D 12/12/0 3 24 318.5 321.6 591 3.1 0 11
3
Well E 1/20/11 3.8 24 54.80 60.34 310 5.54 0 0.98
Well F 1/27/11 3.8 24 204.60 206.03 410 1.43 0 0.38
Well G 12/16/1 3.7 24 116.10 129.63 975 13.53 0 55
0
Well H 1/17/11 3.7 24 94.89 103.28 310 8.39 0 4.5
Well | 2/3/11 3.9 24 97.78 121.15 510 23.37 0 3.7
Well J 2/14/11 3.4 24 52.50 92.35 1,010 39.85 0 155
Well MW-1 | 7/14/11 3.2 24 22.00 31.06 Unk 9.06 0

1: at a sustained pumping rate of 0.31 gpm

Of the twelve wells tested, ten wells (Well A, WellC3, Well D, Well E, Well F, Well G, Well H, Well I, Well J, and MW-1)

passed the County Groundwater Ordinance residential well test requirements. Wells B and C both failed due to projected

residual drawdown of 4 and 10 feet, respectively.
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4.3 Evaluation of Pump Test Data

Drawdown and recovery data from the constant discharge pump testing of Wells A, B, C, C3, D, E, F, G, H, |,

and J are presented in graphic format in Appendix E.

Aquifer transmissivity (i.e., the capacity to transmit water) can be estimated using the Cooper-Jacobs

approximation (Cooper 1946) to the Theis equation, which states:

T=23Q/4 rAs

Where:

T = Transmissivity (feet’/minute)

Q = Discharge rate (feet’/minute)

As = Drawdown (or residual drawdown) over 1 logarithmic cycle

Based on this equation, we calculated the following transmissivities for each production well.

Table 21. Calculated Transmissivities

Well Name Transmissivity (feet*/day)
Drawdown Recovery

Well A 1 1
Well B 9 26
Well C 1 3
Well C3 11 7
Well D 50 41
Well E 34 96
Well F 233 40
Well G 12 5
Well H 17 5
Well | 13 9
Well J 3 1
Well MW-1 19 11
Arithmetic Mean 36 20
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Since aquifer thickness and transmissivity do not remain constant with time, the Jacob correction was used to
correct measured drawdown during pumping and recovery. These corrected drawdown data are plotted against
the logarithm of time since pumping started. Corrected recovery data are plotted against the ratio of time since

pumping started divided by time since pumping stopped (t/t’).

Recovery data were evaluated to assess long-term affects to the groundwater aquifers. Data plots of residual
drawdown versus time since pumping started, divided by time since pumping stopped (t/t’), graphed on semi
logarithmic paper, and were evaluated to assess impacts to storage from pumping. At t/t’ equal to 1 (infinite
time), a residual drawdown would indicate permanent aquifer dewatering. Wells A, C3, D, E, F, G, H, I, J, and
MW-1 are predicted to have no residual drawdown. Well B is predicted to have a residual drawdown of 4 feet,

and Well C is predicted to have 10 feet of residual drawdown.

Based on an assumed transmissivity of 30 feet’/day and storativity 0.0001 for proposed onsite production wells
and specific yield for fractured rock (Section 4), we used the Theis equation (Theis 1936) to predict drawdown in
offsite wells. We assumed a production rate of 0.5 afy (or 0.31 gpm) for a period of five years, as well as a rate of
10 gpm for a period of 24 hours. The rate of 10 gpm for 24 hours is meant to represent drawdown resulting from

a homeowner filling a 14,000-gallon swimming pool or similar usage.

The table below summarizes the distance from notional project wells to the hypothetical offsite well and the
potential drawdown each project well would have on the hypothetical well for the 0.31 gpm production rate under
the consolidated alternative. The sum of this potential drawdown for the consolidated alternative is
approximately 17 feet. The calculations for the main project are in Appendix F and the sum of the potential
drawdown for the main project is approximately 7 feet. Compared to the 20 threshold and per CEQA guidance

neither alternative poses a significant impact.

Table 22. Drawdown Estimate for Potential Nearest Offsite Well — Consolidated Alternative

Lot # Distance to Offsite Well Drawdown (feet)
15 580 1.30
18 730 1.22
14 770 1.21
13 1230 1.06
11 1730 0.95
12 1920 0.92
16 2080 0.89
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17 2270 0.87
19 2270 0.87
10 2310 0.86
8 2350 0.86
7 2890 0.79
20 3040 0.77
9 3120 0.77
6 3270 0.75
21 3540 0.73
5 3650 0.72
3 3850 0.70
22 3850 0.72
Total Cumulative Drawdown at Offsite Well 17

The table below summarizes the predicted drawdown for both the main project and the consolidated alternative

under both the 5 year daily pumping rate (0.31 gpm) and the 24 hour pool filling rate (10 gpm).

Table 23. Predicted Drawdown at Nearest Offsite Well

Well Rate Elapsed Main Project | Consolidated Project
(gpm) Time Predicted Alternative
(days) Cumulative Predicted
Drawdown Cumulative Drawdown
(feet) (feet)
Most Likely Impacted 0.31 1825 7 17
Offsite Well 10 1 0 )

Based on the representative aquifer parameters (transmissivity = 30 feet’/day, storativity = 0.0001) on-site

pumping should not pose a significant impact to the most likely impacted offsite well.
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4.4 Water Quality

AECOM personnel obtained groundwater samples from Wells A and B on September 18, 2008 and Well D on
September 17, 2008 after at least two well-bore volumes had been pumped from the wells. The samples were
collected in laboratory-provided bottles, kept on ice, and sent via courier to Test America (a California-certified
laboratory) to be analyzed for gross alpha, uranium, total dissolved solids (TDS), nitrate (as N) and total coliform.

Laboratory analytical methods and preservation methods are provided on Table 24.

No groundwater samples exceeded the MCLs listed on Table 24 with the exception of total and fecal coliform in
Well A and total and fecal coliform in Well D. These wells were disinfected and resampled on July 1, 2010 and
found to be non-detect for total and fecal coliform. As part of the CPA investigation, water quality samples were
collected from Well G on December 17, 2010 and Well E on January 12, 2011. None of these groundwater

samples exceeded the MCLs listed on Table 24. All samples were analyzed within prescribed holding times.

Table 24. Laboratory Data

Analyte Analytical | Container | Preservative MCL Result Unit
Method
Well A
Gross Alpha | EPA 900.0 1L Poly HNO; 15* 1.46 pCi/L
+/-0.833
Uranium EPA 200.8 500 mL HNO;3; 20 <0.67 pCi/L5
Poly
TDS EPA 160.0 1L Poly None 1,000° 160 mg/L
(500
recommended)
Nitrate-N EPA 300.0 500 mL None 10 0.11 mg/L
Poly
Total SM9223B | 100 mL None Not Detectable’ 122 MPN/100 mL
Coliform Poly
Fecal SM9223B 100 mL None Not Detectable 52 MPN/100 mL
Coliform Poly
Well A Resample 7/1/2010
Total SM9223B 100 mL None Not Detectable | Not Detected | MPN/100 mL

* MCL compliant when gross alpha minus uranium is less than 15 Pico Curries per Liter (pCi/L).

® Laboratory results provided in ug/L and converted to pCi/L. For uranium, 0.67 pCi/L is equal to 1 ug/L.
¢ Secondary MCL

" The presence of total coliform is not necessarily an MCL violation but further testing may be necessary.
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Coliform Poly
Fecal SM9223B 100 mL None Not Detectable | Not Detected | MPN/100 mL
Coliform Poly
Well B
Gross Alpha | EPA 900.0 1L Poly HNO; 158 1.41 pCi/L
+/-0.790
Uranium EPA 200.8 500 mL HNO; 20 <0.67 pCi/L®
Poly
TDS EPA 160.0 | 1L Poly None 1,000%° 300 mg/L
(500
recommended)
Nitrate-N EPA 300.0 500 mL None 10 <0.11 mg/L
Poly
Total SM9223B 100 mL None Not Detectable 52 MPN/100 mL
Coliform Poly
Fecal SM9223B 100 mL None Not Detectable 52 MPN/100 mL
Coliform Poly
Well D
Gross Alpha | EPA 900.0 1L Poly HNO; 15 2.88 pCi/L
+/-1.82
Uranium EPA 200.8 500 mL HNO; 20 <0.67 pCi/L°
Poly
TDS EPA 160.0 | 1L Poly None 1,000%° 280 mg/L
(500
recommended)
Nitrate-N EPA 300.0 500 mL None 10 <0.11 mg/L
Poly
Total SM9223B 100 mL None Not Detectable 30 MPN/100 mL
Coliform Poly
Fecal SM9223B 100 mL None Not Detectable <1.0 MPN/100 mL
Coliform Poly
Well D Resample 7/1/2010
Total SM9223B 100 mL None Not Detectable | Not Detected | MPN/100 mL
Coliform Poly
Fecal SM9223B 100 mL None Not Detectable | Not Detected | MPN/100 mL
Coliform Poly
Well E

° Laboratory results provided in ug/L and converted to pCi/L. For uranium, 0.67 pCi/L is equal to 1 ug/L.

1% Secondary MCL
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Gross Alpha | EPA 900.0 1L Poly HNO; 158 4.10 pCi/L
+/-0.790
TDS EPA 160.0 | 1L Poly None 1,000% 210 mg/L
(500
recommended)
Nitrate-N EPA 300.0 500 mL None 10 <0.11 mg/L
Poly
Total SM9223B 100 mL None Not Detectable | Not Detected | MPN/100 mL
Coliform Poly
Fecal SM9223B 100 mL None Not Detectable | Not Detected | MPN/100 mL
Coliform Poly
Well G
Gross Alpha | EPA 900.0 1L Poly HNO; 15 0.399 pCi/L
+/-0.874
Uranium EPA 200.8 500 mL HNO; 20 <0.67 pCi/L°
Poly
TDS EPA 160.0 | 1L Poly None 1,000%° 240 mg/L
(500
recommended)
Nitrate-N EPA 300.0 500 mL None 10 <0.11 mg/L
Poly
Total SM9223B 100 mL None Not Detectable 8.0 MPN/100 mL
Coliform Poly
Fecal SM9223B 100 mL None Not Detectable <1.0 MPN/100 mL
Coliform Poly
Well G Resample 1/12/2011
Total SM9223B 100 mL None Not Detectable | Not Detected | MPN/100 mL
Coliform Poly
Fecal SM9223B 100 mL None Not Detectable | Not Detected | MPN/100 mL
Coliform Poly
1% Secondary MCL
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5 GROUNDWATER IN STORAGE

Because there are often many years with little to no recharge, punctuated by years of abundance, water in storage
must be adequate to provide for many years without recharge. Although actual site-specific storativity values are
not known, these values can be estimated for purposes of this study. While the actual range for specific yield in
rock likely ranges from about 0.0001% to 1%. . Specific yield values of 0.01% and 0.1%°were used for fractured
rock in the slopes and flatter areas, respectively. Assuming a saturated thickness of 500 feet and specific yield
values of 0.1% in valleys and mid-slope areas and 0.01% on steeper slopes and upland areas, an estimated 930

acre-feet of groundwater may be stored in the fractured rock within the 3,185-acre study area.

Assuming a specific yield value of 0.5% in decomposed granite and a saturated thickness of 20 feet,
approximately 1 acre foot of water per acre may be stored in the residuum within the study area. The saturated
residuum area, located in the flatter parts within the study area, is estimated to be 415 acres. This area was derived
in consultation with the San Diego County Groundwater Geologist; and is a combination of well logs, topographic
analysis, and soil types with less than 30% slopes as depicted on the USDA Soil Conservation Map. The
saturated residuum is outlined on Figure 1 of Appendix C, This yields an estimated 415 acre-feet of groundwater
in storage in the residuum within the 3,185-acre study area. Although there may be some saturated alluvium in
the study area we have assumed no storage in this unit for this evaluation. The total calculated storage in the

3,185-acre study area is calculated to be 1,341.50 acre-feet.

Table 25. Groundwater in Storage (acre-feet)

Unit Approximate | Average Saturated Specific Yield Water in Storage
Area (acres) Thickness (feet) (acre-feet)
Fractured 1,705 500 0.1% 852.5
Bedrock
(Flatter Areas)
Fractured 1,480 500 0.01% 74
Bedrock
(Steep Slopes)
Residuum 415 20 5% 415
Total 1,341.5
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6 RAINFALL RECHARGE

Infiltration of precipitation can be estimated by calculating the amount of precipitation that percolates through the
soil root zone to reach the underlying groundwater system after accounting for losses due to runoff,
evapotranspiration, and field capacity (soil moisture capacity). The soil moisture balance equation commonly

used to estimate groundwater recharge due to rainfall is:

Ri = Pi - RO, - pET, - (SMC - SM,)

Where:
R = Recharge during the i™ month (inches)
P; = Precipitation during the i™ month (inches)
RO; = Runoff during the i™ month (inches)
PET; = Potential evapotranspiration during the i'"" month (inches)
SMC = Soil moisture holding capacity (inches)
SM;, = Soil moisture at beginning of the i"" month (inches)

Since Orinoco/Temescal Creek is ungauged, runoff must be estimated. Runoff can be estimated as a function of

the average monthly moisture content of the soil using the following equation:

RO; = ROpaxX(((SMi+SM;.1)/2) SMC)

Where:
RO; = Runoff during the i™ month (inches)
ROmax = Maximum runoff potential (percent)
SM; = Soil moisture at beginning of the i™ month (inches)
SMijy1 = Soil moisture at end of i" month (inches)
SMC = Soil moisture holding capacity (inches)

The County provided rainfall data collected from the Wynola, Cuyamaca, and Santa Ysabel Rain Gauge Stations.
The project site has an average elevation of approximately 3,600 feet above msl and is approximately 38 miles
from the coast.  Since Wynola is within the same rainfall belt and located less than 2 miles northwest of the site.
At an elevation of approximately 3,600 feet above msl, it would likely be the most representative location.
However, since there is only a partial record for this location, monthly data from Cuyamaca and Santa Ysabel
were modified to create a representative data set (Appendix C). Those modified data for the rainfall years (July
through June) 1971/1972 through 2004/2005 were used in our calculations.
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The County of San Diego Groundwater Limitations Map dated May 2004 indicates that the Wynola Rain Gauge
Location and the majority of the project site are located in the 21- to 24-inch mean annual rainfall belt, with the

eastern portion of the project site situated in the 24- to 27-inch mean annual rainfall belt.

This information along with evapotranspiration rates which were obtained from the State of California
Evapotranspiration Zones map, was used in a computer program called Recharg2, which solves the soil moisture

balance equation.

Table 26. Monthly Potential Evapotranspiration

JUL AUG | SEP | OCT | NOV | DEC | JAN FEB MAR | APR | MAY | JUN

Evapotranspiration
(inches) 9.3 8.37 6.3 4.34 2.4 1.55 1.55 2.52 4.03 5.7 7.75 8.7

Based on Tables 4, 5 and 6, we have assumed the following representative values for the 3,185-acre study area:

Table 27. Moisture Holding Capacity and Maximum Runoff

Location Moisture Holding Capacity Maximum Runoff (Percent)
(inches)
Higher and Steeper Slopes 2.8 40
Mid-Slope 4.8 25
Flatter and Lower Areas 55 20

Utilizing these data in the Recharg2 program, we calculated the following average rainfall recharge, runoff value,

and average annual rainfall recharge volume for the 3,185-acre study area.

Table 28. Rainfall Recharge

Location Average Annual | Average Annual | Area in Study Average Recharge
Recharge Runoff Area Volume

(inches) (percent) (acres)® (afy)

Higher and 3.1 18.5 1,480 380
Steeper
Slopes

Mid-Slope 3.6 11.2 1,200 355

Flatter and 3.7 8.8 505 157

Lower Areas
Total 3,185 892

The output from the Recharg2 program is presented in Appendix D.

® Determined from soils map.
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7 SUSTAINABLE YIELD

Based on the San Diego County Groundwater Ordinance (Groundwater Ordinance), the minimum parcel size for
a site with mean annual precipitation of more than 21 inches is 4 acres. The proposed lot size for the property is a
minimum of 40 acres. The Groundwater Ordinance does not specifically require a groundwater study be
performed for the property; however, pursuant to the California Environmental Quality Act (CEQA) requirements
to evaluate cumulative impacts to groundwater resources, the County has requested that a study be completed for

this property. An evaluation of sustainable yield is part of this investigation.

In order to determine long-term sustainable yield for the subbasin, a storage volume of 1,341.5 acre-feet was used
for these calculations. Appendix C contains a table that calculates the theoretical maximum groundwater in
storage for the subbasin for the period of 1971/1972 to 2004/2005. As stated earlier, approximately 133 afy
would be required at maximum main project build out assuming the GP Update. Approximately 138 afy would
be required at maximum CPA buildout assuming the GP Update. In accordance with the County of San Diego
Guidelines for Determining Significance — Groundwater Resources, storage cannot drop below 50% (or 671 acre-
feet) of maximum storage. Based on the groundwater in storage calculations, the study area could sustain
development at maximum buildout under the GP update. The lowest percent of maximum groundwater in storage
is estimated to be 59% under the CPA. Our storage calculations assumed that the study area was full (i.e.,
contained 1,341.5 acre-feet of water) at the beginning. In addition, we assumed that the study area could not hold
more than 1,341.5 acre-feet; therefore, if rainfall recharge was calculated to be in excess of this value, it was

assumed the balance would run off, rather than recharge the groundwater system.

Because these calculations are heavily dependent on the assumed storage coefficient and this number is not well

known, actual sustainable yield may vary.

Long-term sustainable groundwater yield is a function of several factors including rainfall recharge, streambed
infiltration, groundwater inflow, septic system recharge, irrigation return flow, pumpage, phreatophyte loss,
baseflow, other groundwater users in the study area, and groundwater outflow. The primary factors affecting
sustainable yield on site are assumed to be study area-wide groundwater production, phreatophyte loss, and
rainfall recharge. Although groundwater outflow is unknown, it is expected to decrease over time proportional to
increased groundwater consumption within the study area. The other factors are expected to be insignificant or
non-existent on this site. Rainfall recharge is that portion of the total rainfall in excess of the soil moisture

capacity, after runoff and evapotranspiration losses.
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8 CONCLUSIONS

Based upon the results of our study, we provide the following conclusions:

The Main Project is expected to require 12 afy of groundwater for onsite residential and an additional
1.3 afy for onsite agricultural needs. The CPA is expected to require 17.5 afy of groundwater for

onsite residential.

The site is underlain by granitic and metamorphic rock and mantled by residuum and minor amounts
of alluvium. The majority of groundwater within the study area is located in residuum and fractures
within unweathered bedrock. Although reported well yields range from 1.5 to 110 gpm, typical
yields are more likely to be less than 10 gpm. The County Groundwater Ordinance requires that three
wells for the Main Project and four wells for the CPA on the Hoskings Ranch site be able to produce
3 gpm for at least 24 hours (unless after 8 hours of pumping the specific capacity is equal to or greater
than 0.5 gpm/ft of 9 drawdown), must produce at least 2 full well bore volumes of water, must have
no projected residual drawdown, and must indicate the amount of drawdown predicted to occur in the
well after five years of continual pumping at the rate of projected water demand will not interfere
with the continued production of sufficient water to meet the needs of the anticipated residential
use(s).. Of the eleven pump-tested wells, nine wells were approved by the County as having met the

Groundwater Ordinance requirements.

The long-term average annual recharge to the 3,185-acre study area is expected to be approximately
890 afy.

Based on these conclusions, extraction of up to 167 afy under the GP Update could be sustained

without reducing groundwater in storage to less than 50%.

A total of approximately 1,341.5 acre-feet of groundwater are thought to be in storage in the
alluvium, residuum and fractured rock in the study area. The lowest percent of maximum
groundwater in storage is 59%. Based on our groundwater availability calculations for the GP update,

groundwater in storage is not anticipated to be a significant impact for the project.

Based on an analysis of the proposed lot locations for both the main project and the CPA, we estimate
that the maximum cumulative drawdown at the nearest potential offsite well from pumping a typical
onsite well would be about 17 feet. Based on the representative aquifer parameters (transmissivity =
30 feet?/day, storativity = 0.0001) on-site pumping as depicted on the figures in Appendix F should

not pose a significant impact to offsite wells. According to the GP update, the study area could be

° Determined from soils map.
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developed into an estimated 91 homes maximum. At maximum study area usage, annual extraction
for the main project is expected to be in the neighborhood of 133 afy under the GP Update. At
maximum study area usage, annual extraction for the CPA is expected to be in the neighborhood of
138 afy under the GP Update. Development in excess of these densities may result in an overdraft
condition during prolonged periods of below average rainfall. This estimate is based on the
assumption that groundwater demand will average 0.5 afy per dwelling (in accordance with the San

Diego County Groundwater Ordinance).

With proper disinfection, water quality in the existing wells meets the relevant drinking water
standards for the required parameters tested; hence groundwater quality is not anticipated to be a

significant impact for the project.
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9 RECOMMENDATIONS

e In order to minimize potential impacts to offsite wells, we recommend that future onsite production
wells be located a minimum of 300 feet from project and external property lines. The closest current
offsite wells are thought to be no closer than 50 feet from the adjacent property line. This would allow

for a distance of at least 350 feet from the nearest offsite production well.

o When wells are drilled and pumps are installed, measures should be employed to prevent groundwater
contamination.

o We recommend that future onsite production wells be located as far as possible and upgradient of septic

systems.

e Since open wells could provide a conduit for groundwater contamination and could present a safety

hazard, all onsite wells should be secured with locking covers.
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TRIPLICATE STATE OF CALIFORNIA ' _DWR_USE ONLY _— DO NOT FiLL IN ko=
Owner’s Copy WELL COMPLETION REPORT | 1 1 1 (L ¢ | | | |
Page_{ ! of . { ‘ Refer to Instruction Pamphlet STATE Vj-VELL NO./STATION No. - -
Owner’s Well No, : . No. 0903958 l NENNE R

© LATITUDE |

NY

R ¥
-
S SN

_ DEPT(‘H Yo FIHST WATER M Fiy BELOW ?suriFACE e

BEPTH OF STATIC a? ©o s
WATER LEVEL (Ft.) & DATE. MEAsgnEo

ESTIMATED. YIELD . ;L (GPM) & TEST TY#E aUl
|., TEST LENGT! -

GASING (5 ;
FROM:SURFACE | Yoi¢ [ TYPE(Z) ~ — — FROM SURFACE TYPE
L DA Szl MATERIAL/ | INTERNAL|[ GAUGE SLOT SIZE ; - ce' | een-|- . F"_TEH PACK;[:
(Inchas) wlse e GRADE . DIAMET§R . ORWALL AF ANY ) - MEN"' TQNITE | ]
Fow R 3|5P8a] M ) |ickess | wow || nowon PSTIETN ) oemsen
1 Steal 188 a__ 20 X s
et | Bt

CERTIFICATION. TATEMENT
f the undersx ned cemfy that this. report is complete and accurate to -t _

A o %-Well %dnsﬁ"uctionkplégrvaﬁ‘f.}" o 1401‘20%110‘9 Ca‘ fm.

3. : -~ . (PERSON, ‘FIRM, OR CORPORATION) (TYPED ORPRINTED)

Soil/Water Chemical Analyses 7*8 5 Vm Stm ’/ .SFLtE 8’ Wdof Cﬂ" ] 92(}27_/ ?ﬁ )
— Other : AODRESS I‘//{ + ;L {’J o L
ATTAGH ADDITIONAL FoRuATION, IF IT EXISTS. | | Signad (WAL \ (/ AL dﬁ '““q ..z-" !”/ 12/04 275 S

-57 LIGERSEDWATER WELL CONTRAGTOR DATE SIGNED C-57 LICENSE NUMBER
DWR 188 REV. 05-03° IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMB‘ERED FORM .

‘. Geophysical Log(s)
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“ROM : ACME DRILLING

= - u’FQX NO. 7604895319 Dec. 83 2683 B9:51AM P2
i3 C i
ORIGINAL v STATE OF CALIFORNIA OWR USF, ONLY - DO NOT FILL N —==
Flle with DWR WELL COMPLETION REPORT [ 1 1 | L1 | 11 11 |
Page _1_of 1 Refer to Instruction Pamphie! STATC WELL NOJSTATION NO.
Owner's Well No._1_(this ve. 0903937 [ o) g Lot
Date Work Began _11/24/03— ., Ended 12/2/03 . I LAY'TDF' ] HORGTTI ]
. [ | I R S O A
APN/TRS/OTHER

Permit No. _LWEL..

Local Permit Agency S.uk_mpt_of_mxuomu?ha}—ﬁe%—
15622 . Pennit Date 10/16/03-approved

WELL OWNER

GEOLOGIC LOG

Genesee Properties. Inc.

ORIENTATION (») XX_VEHTCAL .. HORZONTAL ___ ANGLE _(SHECIFY) Name. »
T 32%,3‘[? _air hammer FLUID Mailing 1\dd|:ess 3550 _General Atomics Court. -
SURFACE DESCRIPTION ___San Diego, Ca.. 921211194 .
r o R Descrihe material, grain size, color, et cry : WELL. LOCATION STATE aF
0 11 Brown Decamposed Granite . .} Address Daley @] Foad —
{11 16 Rrown Decomposed Cranjte City . .Julian, Ca
16 .48 ' Grey Decomposed Granite County _San _Diege —
N ' Hard j /. | APN Book 289 Page 030  Purcel 07
: ' 5 1 GeM Township 138 Range 3E Seetion _.. —_
48 1140 ' Salt & pepper Granite Lat— 1o " Long I w
3 N. DEG MIN. SEC.
140 141 Spall fracture LOCATION SKETCH ACTIVITY (2] —
— NORTH ——- RX NEW WELL

141 213 : Salt & peppec Grapite

1 213 ¢ FRacture

567 56R ! Fracture w/ water= 50 (PM

{213 - ' ite
1 219 « Fracture
219 286« Salt & pepper Granite
! ' Fractares
' 328 ! Salt & pepper Granite ]
328 1 3729  Fragture
329 1567 Salt & Peposr GRanite . —

| 558 1501 Salt & pepper Granite

Bottom hole bit gauge 6 1/4" -

neveseary. PLEASE KE ACCURATE & COMFPLET!

MODIFICATION/REPAIR
— Duupen
____ Other (Spacify)

4

——

O ot

- LESTROY (Leosceibe
Procedurgs and Materigle
Undar "GEOLOCIG LOG

USES ()
WATER SUPPLY
XX comestie — Puntie
XL irigation . industria
MONIFORING _ —
TEST WELL —
CATHODIC PROIECTION __.
HEAT EXCHANGE _ -

3.0 mier

DIRECT PUSH . -
INJECTION __ -
cr -VAPOR EXTRACTION __
e BPARGING —
SauTH REMEDIATION
Hllestrte o Deseribe Distance of Wrll from Pueds, Buildings, -
Pences. Hivers, ete. and alfech @ map. Use delitionnl OYHER (SPECIFY) —

paper if

t
Y
1
T
t

TOTAL DEFTIL OF BORING D91 (Veet)
TOTAL DEFTH OF COMPLETED WEML 20— (Feet)

WATER LEVEL & YIELD OF COMPLETED WELL
OEFTH TO FIRST waTeR . 48 (F) BELOW SURFAGE

DEFTH OF STATIC )

WATER LEVEL 50 (F1.) & DATE MEASURED 12/ 2/. 2003
ESTIMATED YIELD © (@pmy & TEST Tvre ALE lift
TEST \ENGTH (Hrs.) TOTAL DRAWDOWN__ (FL) -

* Muy nat be representative of a well’s long-term yield,

CASING (§) D ANNULAR MATERIAL
DEPTH . . EPTH A —
FROM SURFACE | Sone [ TYPE(Z) FROM SURFAGE TYPE
DIA. | W INTERNAL { © GAUGE SLOT SIZE : GE- | BEN-
{inches) fegt W:-,Eféﬁ“ DIAMETER| OR WALL IF ANY MENT romre| FiL | FITER FACK
ft. to - FL e gg 2 {lnches) | THICKNESS {inchas) ft. o Ft (2 |12 (TYPE/SIZE)
0 120 13" (X Steel 8.249 | .188 o' 20 Type 1-1J
0 1591 16,250 Open : -
1 ]
; '
; ! -
: L
CERTIFICATION STATEMENT

ATTACHMENTS ()
___ Geologic Log
___ wall Conatruction Diagram
__ Geophysical Log(g)
__ SoitWater Chemical Analyses
o Other
ATTACH ADDITIONAL INFORMATION. IF IT EXISTS.

i, the undersigned, ce

NAME

ADDRESS /

b . ed
Sign o

riify that this report is complete and accurate to the best

Acne Drilling Co. Inc.
{PERSON, FIRM. OR CORPORATION! (WPLD OR PRINTED)

748 S. Vinewood Street-Suite B- Escondido, Ca. 092029-1929__

SED WaTER WL GONRAGICR

e NAL SPACE IS NEEDED, Ui NEXT SONSECUTIVELY NUMRFRED FORM |

of my knowladge and belief.

STAl i ol
o 12/3/03 526886
——" .57 UCENAL NUMAEF
= OSSP 03/

DATE SIGNFD

v



ORIGINAL STATE OF CALIFORNIA
File with DWR WELL COMPLETION REPORT
Page_of Refer to Instructton Pam hlet
Owner’s Well No. 24 L0+ |0 GEEY l 3 1
Date Work Began , Ended __\\ \ 5 l D
Local Permit Agency Saa NIPZVS <
Permit No. __L.U_uﬂ_\ﬁ_Penmt Date 19 ! W l\b

ORIENTATION ()

DEPTH FROM
SURFACE

to

Ft. Ft.

X— VERTICAL

——HORIZONTAL _ ANGLE __ (SPECIFY)
DRILLING
METHOD h A\ n\N\ FLUID
DESCRIPTION

GEOLOGIC LOG

—— DWR USE ONLY

DO NOT FILL IN

I

l|||j‘

STATE WELL NO./STATION NO.

Lol b Lol

LATITUDE

LONGITUDE

Lol bl

APN/TRS/OTHER

o 5

Describe material, grain size, color, etc

%iL OWNER
w'{:l\(\‘ =)
N b r

g- f 1

Proun V.G

N—DE ’g \n) C’)(lf\\\'\ A

Covldy

.’1\ - .A
X N SL(\ -B\MA
ot >A§N\y>

%/j

EAST

Fences,

additional

[llustrate or Describe Dtstance of Well fr om Raads Buzldmgs
Rivers, etc. and attach a ma;

TP aper tf
necessary. PLEASE BE ACCURATE & COMPLET

: ! Book 2 %9 p Page _b_(n____‘ Parcei 34
: - gd3S Range 2E  Section _| -
Nno T S\.M\ St 29 N Long 1o 31, 35 w
: . MIN. SEC. DEG. MIN. SEC.
r ' - \ 5 LOCATION SKETCH CTIVITY (v) —
BEs : T o e @ NORTH NEW WELL
290 : 260 : Ta Am QQ‘\&\A\ % ﬂut\\\-c MODIFICATION/REPAIR
; L\ M\&V 30 (:?1‘*\ T\J o Baper 1
2L,0 28¢C B (\A\Gkk A

— DESTROY (Describe
Procedures and Materials
Under “GEOLOGIC LOG")

USES ()
WATER SUPPLY
Domestic ___ Public
—— lrrigation _ Industrial
MONITORING ___
TEST WELL ___
CATHODIC PROTECTION ___
HEAT EXCHANGE ___
DIRECT PUSH __
INJECTION ___
VAPOR EXTRACTION ___
SPARGING __
REMEDIATION __
OTHER (SPECIFY) ___

DEPTH TO FIRST WATER

L

ESTIMATED YIELD *

TOTAL DEPTH OF BORING _2 1O (Feet)

/

TEST LENGTH _L‘__ (

$0o

518

Hrs.) TOTAL DRAWDOWN

(GPM) & TEST TYPE

(Ft.) BELOW SURFACE
DEPTH OF STATIC /
WATER LEVEL_JL(H) & DATE MEASURED _1 l’ 15710

WATER LEVEL & YIELD OF COMPLETED WELL

A»r L(

(Ft)

TOTAL DEPTH OF COMPLETED WELL _S 1S (Feet) * May not be representative of a well’s long-term yield.
DEPTH BORE CASING (S) DEPTH ANNULAR MATERIAL
FROM SURFACE HOLE | TYPE (%) FROM SURFACE TYPE
DIA. = [ ofw MATERIAL/ | INTERNAL |  GAUGE SLOT SIZE CE- | BEN-
(Inches) g E g & GRADE DIAMETER| OR WALL IF ANY MENT |TONITE| FILL FILTER PACK
Ft. to Ft 5] g = (inches) | THICKNESS (inches) Ft. to Ft ) ey (=) (TYPE/SIZE)
O (o [ |y Sheel ] | .88 O 155 |V
EE SEA) v

T
1
T
|
T
I
T
I
T
I
T

T
I
T
1
T
I
T
I
T
I
T
1

ATTACHMENTS (<)

— Geologic Log
Well Construction Diagram
Geophysical Log(s)
Soil/Water Chemical Analyses

CERTIFICATION STATEMENT

I, the undersigned, cemfy that this rep rt is complete and ac urate to the best of my knowledge and belief.

NAME

Shebl Rl

e {

\\

(

[y

(PERSON, FIRM, OR

\32 LY

L

eﬂ Cen\’u QN quode

(:{quoﬂ) (TYPED OR PRINTED)

ADDRESS cITyY STATE 7P
—— Other 5 , / ‘o
i s hl, 30/10 ST
ATTACH ADDITIONAL INFORMA ; Signed [
Z b sl i1 C-57 LICENSED WATER WELL CONTRACTOR DATE ' SIGNED C-57_LICENSE_NUMBER

NWR 188 RFV NE.N2

IE ADNITINNAI QDACE I1Q NEENEN | IQE MI:YT\LHMQI:FI ITIVEI V NILIMREDEN CNADA

OSP 03 78836
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WELL E


ORIGINAL STATE OF CALIFORNIA DWR USE ONLY — DO NOT FILL IN
File with DWR WELL COMPLETION REPORT || | | | | | | [ | | ||
Page___of Refer to Instmctmn Parisililer STATE WELL NO/STATION NO.
Owner’s Well No. *3 Lofozé’WELLF 3P629 Lol e Loy ]
Date Work Began “IQIlg , Ended @/IO/IO l | LAT'TIUDEI T LTNG'[TUD;E N I
Local Permit Agenc ain D l—et\’b vy 1
Permit No. E\,UYEL 2A0TAC Permit Date T/ o “ "H (O —
GEOLOGIC LOG VVELL OWNER
ORIENTATION () Dml\&%mcm —__HORIZONTAL ___ANGLE ___ (sPeciFy) | Name_(2€in Q%SQ 6 V'DP%Q&;;’\&S JNC, .
/ Mailing Address e} (»)'¢
e oM ] e DESCRIEFION Rerg-l—lnouA " Cp. 0513
F. to FL Describe materialj grain size, color, etc. - CGEATION STATE ar
O I 33 BVO\-O"" D 6 1. Address Dale\/ %?‘ a
35\ 34 | Lractured BHUG szmﬁz; Sy Judtan ?
34 37 | Pyveon Db, _ Gouiy-_ San D lego
21 A0 0 Granite. | APN Book 239 Page o2 Parcel Ol
20 1355 1 B+ Granite Mef:ﬁbm Township _ 133 Range 3 €  Section __|
S5 3(05 mcdlwg Blgw é"ﬂﬂl'}ﬂ , Lat 3:);36 ! :A-?:f L ‘SDEC N Long lééﬂ 1;15'? | CE'C w
| a © RAD ZONE M o
3(06 5_, 5 : ] @mh \ *—en’n LOCATLOOI;T:KETCH N:\LV:\ZEL (=)
15 Yo'T E F[’a(,h}l’éd MODIFICATION/REPAIR
: — Deepen
— Other (Specify)

Yo7

—— DESTROY (Describe

Procedures and Materials
Under “GEOLOGIC LOG")

USES ()

WATBR SUPPLY

Domestic Public
— lrrigation Industrial

MONITORING __

EAST

TEST WELL,

CATHODIC PROTECTION ____

HEAT EXCHANGE _

DIRECT PUSH ___

INJECTION __
VAPOR EXTRACTION _

SPARGING ___

REMEDIATION __

Hllustrate or Describe Dmance of Well fr { om Roads Buzldmgs R
Ise ll E——

Fences, Rivers, etc. and attach @ ma; (ditional Eaperlf
necessary PLEASE BE ACCURATE & COMPLET.

WATER LEVEL & YIELD OF COMPLETED WELL

355
DEPTH TO FIRST WATER ~22s)  (Ft.) BELOW SURFACE

—d-4d-q4-4-4-q4-q4d-q4d-d-d-qd-d-d-d-ded-d-dod-d-dod-d-d-d-d_Jd_Jd_d_

DEPTH OF STATIC l '
WATER LEVEL__.QL(FL) & DATE Measuren I | [ 10 | 10
ESTIMATED YIELD * _ 1O C  (@pm) & TesT Tvpe__ Air Lifd

TOTAL DEPTH OF BORING j& Feet)

TEST LENGTH _“‘__ (Hrs.) TOTAL DRAWDOWN,

/ (Ft.)
TOTAL DEPTH OF COMPLETED WELL (Feet) * May not be representative of a well’s long-term yield.
DEPTH — CASING (S) — ANNULAR MATERIAL
FROM SURFACE | hoLE | TYPE(Z) FROM SURFACE TYPE
DIA. Zz| oW MATERIA INTERNAL GAUGE SLOT SIZE CE- | BEN-
(inches) | £ ﬁ 58 & GRADEL/ DIAMETER| OR WALL IF ANY MENT [TONITE| FILL FILTER PACK
Fl. to  Ft 2| 883 5 (inches) | THICKNESS (Inches) Fl. to  Ft et | sy | gy (TYPE/SIZE)
O 42 [a |V Shee| | 8 %3 O 27 1V
! >y BRITY v
I I
I I
| I
I I

ATTACHMENTS (x2)

— Geologic Log
—— Geophysical Log(s)

Other

Well Construction Diagram

Soil/Water Chemical Analyses

CERTIFICATION STATEMENT
I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief.

NAMEj+€M\U I%YD“"’“-QYS Dhl\ “’LG{ s it g Pl

(PERSON, FIRM, OR CORHORATION) (TYPED OR PRINTED)

12268 MNally Rd. VaILeuCenJer CA T20%2

ADDRESS CITY STATE P
al Stad, i20]0 109090

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. Signed
C-57 LICENSED WATER WELL CONTRAGTOR DATE KIGNED | C-57 LICENSE NUMBER
NWR 188 RFV N=.N? IE ANNITINNIAI QDANE IQ NEENCEN |10C kIEVTV(‘f\lIOEf‘l ITIVEL WV AIMDENEN AP F\-f% NSP N3 7RR3AR
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Text Box
WELL F


STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer to Instruction Pamphlet

No.

ORIGINAL

File with DWR

Page ___of WELL G
Owner’s Well No. #/ Lot A9

Date Work Began _LQ@///D

il

C. D

nded /0/27/ J(®)]

626

Local Permit Agency _ CG’--A\ z

Permit No. LEL- Q0TA3)

GEOLOGIC LOG

Permit I9ate /D//"{‘/ (0

DWR USE ONLY

DO NOT FILL

IN

|

|

I

L1

RN

STATE WELL NO./STAT|

Lot o) Lol

| 1]

LATITUDE

LONGITUDE

Lot bt

APN/TRS/OTHER

WELL _OWNER

ARG R

ORIENTATION (%) VERTICAL _QH;RIZONTAL —— ANGLE __ (SPECIFY) Name Q
DRILLING -
wetrioo B Petavd o Mailing Address, S
O URFACE DESCRIPTION EQV+hDud Co. R05(3
Fl. to  Ft Describe material, grain size, color, etc. " N STATE 5
0 E () : BVD\»Of\ DG md wm SDH‘ Addréss Dd‘e\l ‘EJIJ;)“F ﬁg&
To . (03 | B+ rani+€. \ Gty ) Juliar
103 ; 1o ! Sl\afﬂ' Fracture. B+ 4-&@&1 | County”__San D4
! ! ©ran nbe 4 APN Book 299 Page OB Parcel_0T
1O ! 305 : BHW Grand-e Township _ 135 Range _3 € Section __A
305 . 20 Fractured Bﬂoésmnd.e Psmﬁ:rj(sa Lat 33 102, ST n Long Ullo 138,37 w
: Bad Zene Water! 9 6rm_ (I - LOCATION SKETCH — METIVITY (2) —
J d hﬂ% D‘FF() NORTH NEW WELL
3]0 : Qbo; R“F[L) Corﬂnf-lé) MODIFICATION/REPAIR
(4 | | / . ’ —_ Deepen
— Other (Specify)

= USES (<)
e WATER SUPPLY
“‘3') \} Domestic ___ Public
Y | — Irrigation __ Industrial
—d/K._\ % MONITORING ___
\ TEST WELL ___
S C’ﬁ Y] 2} “g | CATHODIC PROTECTION ___
a )l ,r.g HEAT EXCHANGE ___
Wl N DIRECT PUSH ___
,’ - INJECTION ___
2\ 1.0t VAPOR EXTRACTION ____
SPARGING ___
REMEDIATION ___

Hlustrate or Describe Dzstance of Well fr 6om Roads, Butldmgs

Fences, Rivers, etc. and attach a ma

necessary. PLEASE BE ACCURA E & COMPLET!

se

a

dditional

Euper if

— DESTROY (Describe

Procedures and Materials
Under “"GEOLOGIC LOG")

OTHER (SPECIFY) -

15./‘

TOTAL DEPTH OF BORING

(Feet)
TOTAL DEPTH OF COMPLETED WELL ﬁ_ji(l“eet)

7

WATER LEVEL & YIELD OF COMPLETED WELL
163

DEPTH TO FIRST WATER

DEPTH OF STATIC
WATER LEVEL

103
ESTIMATED YIELD * _@_ (GPM) & TEST TYPE

TEST LENGTH _“\_ (Hrs.) TOTAL DRAWDOWN

(Ft.) BELOW SURFACE

¢
(Ft) & DATE MEAsuRep __ 1O /‘9* /’O

A

Lit

* May not be representative of a well’s long-term yield.

(Ft)

DEPTH BORE- CASING (S) DEPTH ANNULAR MATERIAL
FROM SURFACE HOLE TYPE (¥) FROM SURFACE TYPE

DIA. Zz| ow MATERIAL / INTERNAL GAUGE SLOT SIZE CE- | BEN-

(Inches) % E zg & GRADE DIAMETER| OR WALL IF ANY MENT [TONITE| FILL FILTER PACK
Ft. to Ft alc 39 = (Inches) THICKNESS (Inches) to Ft (TYPE/SIZE)

@ | 8§ ()l f) |} i(£)
020 [1a |V Steel | ¥ [ 155 O 16 [V
1o ' §0 v

T
|
T
I
T
|
T
I
T
I
T
I

ATTACHMENTS (<)

—— Geologic Log
—— Well Construction Diagram
— Geophysical Log(s)

Soil/Water Chemical Analyses
Other

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS.

CERTIFICATION STATEMENT
I, the undersigned, certify that this report is complete and ,accurate to the best of my knowledge and belief.

NAME Skhl\/ BFD-H’ICVS D/’l//ln_(" _IVIC,'

(PERSON, FIRM, OR CORPORATION)

13208 McNally Rd, Léz/la/@f#ek CA._9420%5,

(TYPED OR PRINTED)

ADDRESS

Signed

ol St uA

ciTy

STATE

[1[30)10 109 (8¢

ZIP

C-57 LICENSED WATER WELL CONTRACTOR /

DATE SIGNED !

C-57 LICENSE NUMBER

NP 100 BTV AF An

I ARRITIARAL GRAAE I~ AIEEREn e s M.LM. eaverms v s

s MAeD na 700%e
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Text Box
WELL G


ORIGINAL STATE OF CALIFORNIA DWR USE ONLY — DO NOT FILL IN
File with DWR WELL COMPLETION REPORT | | ( [ | (| ([ | | | ||
Page of Refer to Instruction Pamphlet STATE WELL NO./STATION NO.
Owner's Well No._¥2 Lo 2p WELLH No. 28 Lol o) Loa Loty ]
Date Work Began "IL[. !/0 Ended__II / Slto LATITUDE LONGITUDE

Local Permit Agency San Dleﬂb CD()V) YA l [ IAPNI/TRSIIOTLER‘ [ 1 1 | ’

WEL _RQoTAY ~

Permit No. Permit Date 1o/l 4/!0
GEOLOGIC LOC "WELL QWNER -
ORIENTATION (2) V7 vsnnc%‘ _HOﬁNTAL ___ANGLE ___ (sPeciFy) | Name Gen ep?&? @006‘ hes |, fnec.
DRILLING y
METHOD v Rotavy auo Mailing Address 0. S0y @z
O URFACE DESCRIPFION Rer-l— d A Co. €512
F. to Ft Describe material, grain size, color, etc. . Sk STATE zP
O 43 + Biyown D6 e Daley Elat K3
9350 | BFW Granites . ey T liasa
2@ 79 | Lown DG _Medlom Soft—. | couy. Saga DI€40
149 |25 | B-H,O Cra Nt ;’APN Book 289 Page OL?A Parcel _ 0T
125 | 35 ! Sllq,l*’F@CfU/ﬁ Ef‘l.l_) &rﬁmf-e 'TOWHSl'llp 135 Range 3k Section __A
3573 B (<4 > E:P/ﬂ : Tat__23 B2, S4 Long |;ELG2 |€2 I Hs\-s‘sc w
QS " BHY Gmak /e’ — LO%:TION SKETCH — AETIVITY (£) —
K25 iLFO; Sl[ﬁhf" quc:;;()re B}'LO @'mnl“/'e NORTH ¥ NEW WELL
: Mla}ﬂ/' 4‘0&”’4 7'",'&’ MODIFICATION/REPAIR
240 DO PHU ém a j+e gt
J {
2\ \ W, //’ . BEST:OY {De"jstﬂ:;ible .

I

T

] AN
T T

|

NN\

Under “GEOLOGIC LOG")

USES ()

WATER SUPPLY
Domestic

— lrrigation

Public
Industrial

MONITORING ____

TEST WELL ____

CATHODIC PROTECTION ____
HEAT EXCHANGE ___
DIRECT PUSH __
INJECTION ___

VAPOR EXTRACTION __
SPARGING __

2:27.07

REMEDIATION ___

Hlustrate or Describe sttance of Well [’mm Roads, Buildings,
Fences, Rivers, etc. and attach a map. Use additional gaper if OTHER (SPECIFY) ___

necessary. PLEASE BE ACCURATE & COMPLET,

T
T
T
1
T
I
T
I
T
|
T
I
T
I
T
I
T
1
T
I
T
I
T
I
T
I
T
1
T
I
T
I

7
TOTAL DEPTH OF BORING _R)D  (Feet)
TOTAL DEPTH OF COMPLETED WELL _B3I(D" (Feet)

WATER LEVEL & YIELD OF COMPLETED WELL
DEPTH TO FIRST WATER =285 (Ft.) BELOW SURFACE
DEPTH OF STATIC
WATER LEVEL 8:‘.
esTIMATED viELD * AT (aPm) & TEST TYPE

TEST LENGTH _4f__ (Hrs.) TOTAL DRAWDOWN
* May not be representative of a well’s long-term yield.

(Ft.) & DATE MEASURED l 1 l 5! 10
Arc LA

(Ft)
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WELL J

STEHLY BROTHERS DRILLING, INC.
License: C-57 #709686
13268 McNally Road
Valley Center, California 92082
760-742-3668 / 760-742-4564 Fax

11/30/10

TRS Consultants

ATTN: Sheryll Givens

438 Camino Del Rio South, #223
San Diego, CA 92108

Well Site:

Hoskings Ranch Project Well#6 Lot 32
APN: 289-060-34 Lot 32

SW Corner of Hwy 79 & Pine Hills Rd.
Julian, CA 92036

619-299-2525 Permit #LWEL

Well #6 Lot 32 Drilled for Hoskings Ranch Project at South West Corner of Hwy 79 and Pine
Hills Road in Julian. Started Drilling 11/23/10 and Finished Well 11/29/10. APN: 289-060-34
Permit #LWEL

0-28 Brown D.G.

28-34 Slightly Fractured B&W & Brown Granite
34-100 B&W Granite

100-110 Slight Fracture B&W Granite Water: 3 GPM
110-810 B&W Granite

810-860 B&W Granite Loose

860-1010 B&W Granite

Comments:

Total Well Depth: 1010°

Hole Diameter: 6 '2” hole

Casing: 42’ of 8 5/8” steel casing

Surface Seal: Cement

Water: 3 GPM

Static Water Level: 96’ 11/30/10

4 Hour Air Lift Test

1% Hour 10 GPM
2" Hour 4 GPM
3" Hour 3 GPM
4" Hour 3 GPM

**CAUTION!! Stehly Brothers Drilling, Inc. recommends
installing liner and gravel pack in Well#6 Lot 32 before installing
pump system.**
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1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

0.05
0.01
0.00
1.34
0.00
0.16
0.00
0.00
1.06
0.00
0.00
0.12
0.00
3.64
0.60
1.36
0.00
0.00
0.00
0.03
1.66
0.14
0.00
0.00
0.14
0.09
0.00
0.00
0.66
0.00
0.14
0.05
0.28
0.00

0.20
0.07
0.15
0.24
0.00
0.00
3.25
0.00
0.62
0.00
0.62
0.43
1.45
0.00
0.00
0.14
0.00
0.77
0.09
0.77
0.29
1.52
0.00
0.79
0.00
0.14
0.14
0.03
0.06
0.60
0.05
0.00
0.14
0.14

0.27
0.61
0.00
0.73
1.20
451
0.00
117
0.14
0.00
0.27
0.54
1.16
0.00
0.17
1.73
0.00
0.14
1.05
0.09
0.43
0.00
0.00
0.00
0.14
0.63
2.59
0.03
1.39
0.20
0.37
1.08
0.63
0.00

2.88
2.23
0.13
3.88
0.47
0.76
0.67
0.10
2.17
0.47
1.13
0.28
0.66
0.43
0.00
1.08
4.59
0.00
0.60
0.17
1.37
2.02
0.29
0.22
0.00
1.39
0.00
0.74
0.00
1.05
0.18
0.05
0.00
9.64

0.42
5.26
3.47
0.96
2.60
1.03
0.57
5.19
0.25
0.00
1.64
4.15
4.15
2.07
9.75
0.82
4.13
1.85
0.14
1.51
0.65
0.07
2.82
2.02
0.22
2.13
0.00
0.00
0.09
0.74
1.54
4.80
1.86
2.50

7.09
3.97
0.37
2.42
1.45
1.80
4.98
511
0.75
2.01
0.75
0.00
4.95
7.39
1.54
1.68
3.32
3.55
0.40
2.04
3.61
6.14
231
1.66
0.22
3.13
3.10
4.83
0.20
0.09
2.59
5.93
4.84
6.92

0.10
4.02
8.57
0.65
0.00
3.82
13.77
6.76
15.88
1.73
8.45
3.89
0.28
1.70
151
3.18
481
1.31
5.03
1.99
3.03
18.92
2.17
13.21
3.03
4.58
4.38
0.00
1.34
2.42
0.69
0.41
0.95
10.74

0.37
5.76
0.54
3.43
8.07
0.99
9.40
3.07
18.75
4.43
4.39
6.17
0.06
2.02
4.72
1.62
177
2.42
1.48
5.74
4.98
8.38
5.20
5.42
4.40
0.00
12.85
1.03
6.31
3.36
0.28
10.18
9.95
10.02

0.00
8.52
2.57
6.51
2.86
2.87
11.67
9.06
6.17
5.75
9.19
12.31
0.06
4.18
6.65
5.00
0.00
2.85
1.62
12.45
6.93
2.46
3.54
9.39
3.75
0.00
5.26
0.74
2.48
1.22
2.92
5.69
0.86
2.90

0.82
0.82
0.97
5.24
2.55
0.72
2.83
0.25
2.79
1.53
1.43
3.04
0.00
131
0.40
0.82
5.13
0.22
1.31
2.48
0.51
0.00
3.11
2.09
1.03
0.20
3.39
2.70
1.65
2.64
0.64
4.14
1.82
1.68

0.70
0.34
0.17
0.48
0.55
3.25
0.79
0.52
2.13
0.71
0.74
0.45
0.12
0.09
0.03
0.20
0.63
0.51
0.82
0.03
0.14
0.43
0.14
1.73
0.09
0.03
2.90
0.09
0.03
0.00
0.00
2.17
0.14
0.40

0.47
0.04
0.08
0.33
0.16
0.07
0.00
0.00
0.00
0.00
0.10
0.00
0.03
0.17
0.00
0.00
0.00
0.00
0.43
0.00
0.00
1.01
0.00
0.65
0.00
0.12
0.20
0.79
0.03
0.00
0.00
0.00
0.00
0.05
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Groundwater in Storage

3,185-Acre Hoskings Study Area
Maximum Buildout assuming GP Update

Rock Type Saturated b Area S Total in storage
Maximum storage 1341.5 acre-feet Fractured Rock (Flat) 500 1705 0.001 852.5
One half 670.8 acre-feet Fractured Rock (Slopes) 500 1480 0.0001 74.0
Minimum calculated 807.9 acre-feet DG 20 415 0.05 415.0
Alluvium 10 0 0.05 0.0
Total Groundwater in Storage 13415
Beginning Recharge Recharge Recharge Recharge Recharge Recharge Total Watershed Cattle and Orchard Project Ending
Storage | Total Rainfall Flatter Elevations Mid-Slope Elevations Steeper Elevations Flatter Elevations Mid-Slope Elevations Steeper Elevations Recharge Extraction Usage Extraction Storage
Year (af) (inches) (incheslyear) (incheslyear) (incheslyear) (afy) (afy) (afy) (afy) (afy) (afy) (afy) (af)
1971-1972 1341.5 13.37 0 0 1.32 0.0 0.0 162.8 162.8 31.5 89.9 12.0 1,341.5
1972-1973 1341.5 31.65 5.45 4.92 3 231.6 492.0 370.0 1,093.6 31.5 89.9 12.0 1,341.5
1973-1974 1341.5 17.02 0.66 1.15 2.51 28.1 115.0 309.6 452.6 31.5 89.9 12.0 1,341.5
1974-1975 1341.5 26.21 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 1,208.1
1975-1976 1208.1 19.91 0 0 1.14 0.0 0.0 140.6 140.6 31.5 89.9 12.0 1,215.3
1976-1977 1215.3 19.98 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 1,081.9
1977-1978 1081.9 47.93 17.89 16.75 12.8 760.3 1675.0 1578.7 4,014.0 31.5 89.9 12.0 1,341.5
1978-1979 1341.5 31.23 6.75 6.24 4.6 286.9 624.0 567.3 1,478.2 31.5 89.9 12.0 1,341.5
1979-1980 1341.5 50.71 20.63 19.68 17.08 876.8 1968.0 2106.5 4,951.3 31.5 89.9 12.0 1,341.5
1980-1981 1341.5 16.63 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 1,208.1
1981-1982 1208.1 28.71 4.87 4.68 4.01 207.0 468.0 494.6 1,169.5 31.5 89.9 12.0 1,341.5
1982-1983 1341.5 31.38 5.33 5.04 3.92 226.5 504.0 483.5 1,214.0 31.5 89.9 12.0 1,341.5
1983-1984 1341.5 12.92 0 0 0.32 0.0 0.0 39.5 39.5 31.5 89.9 12.0 1,247.6
1984-1985 1247.6 23.00 0 0.12 1.56 0.0 12.0 192.4 204.4 31.5 89.9 12.0 1,318.6
1985-1986 1318.6 25.37 2.86 2.67 2.6 121.6 267.0 320.7 709.2 31.5 89.9 12.0 1,341.5
1986-1987 1341.5 17.63 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 1,208.1
1987-1988 1208.1 24.38 0.12 0.48 0.88 5.1 48.0 108.5 161.6 31.5 89.9 12.0 1,236.3
1988-1989 1236.3 13.62 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 1,102.9
1989-1990 1102.9 12.97 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 969.5
1990-1991 969.5 27.30 4.32 4.23 34 183.6 423.0 419.3 1,025.9 31.5 89.9 12.0 1,341.5
1991-1992 1341.5 23.60 0.84 0.75 0.1 35.7 75.0 12.3 123.0 31.5 89.9 12.0 1,331.1
1992-1993 1331.1 41.09 16.77 15.91 12.87 712.7 1591.0 1587.3 3,891.0 31.5 89.9 12.0 1,341.5
1993-1994 1341.5 19.58 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 1,208.1
1994-1995 1208.1 37.18 10.22 9.84 8.56 434.4 984.0 1055.7 2,474.1 31.5 89.9 12.0 1,341.5
1995-1996 1341.5 13.02 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 1,208.1
1996-1997 1208.1 12.44 0 0 0.05 0.0 0.0 6.2 6.2 31.5 89.9 12.0 1,080.9
1997-1998 1080.9 34.81 6.55 6.24 5.18 278.4 624.0 638.9 1,541.2 31.5 89.9 12.0 1,341.5
1998-1999 1341.5 10.98 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 1,208.1
1999-2000 1208.1 14.24 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 1,074.7
2000-2001 1074.7 12.32 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 941.3
2001-2002 941.3 9.40 0 0 0 0.0 0.0 0.0 0.0 31.5 89.9 12.0 807.9
2002-2003 807.9 34.50 5.3 4.98 4.48 225.3 498.0 552.5 1,275.8 31.5 89.9 12.0 1,341.5
2003-2004 1341.5 21.47 2.68 2.86 3.08 113.9 286.0 379.9 779.8 31.5 89.9 12.0 1,341.5
2004-2005 1341.5 44.99 15.45 14.25 11.22 656.6 1425.0 1383.8 3,465.4 31.5 89.9 12.0 1,341.5
Mean 24.2 3.7 3.6 3.1 158.4 355.3 379.7 893.3 31.5 89.9 12.0

Apr 2012 hoskings gw in storage.xIsx; GW budget max build gp update

3/21/2013; 6:40 PM

Ending
Storage

(af)

1,371
2,302
1,661
1,208
1,215
1,082
4,962
2,686
6,159
1,208
2,244
2,422
1,248
1,319
1,894
1,208
1,236
1,103
970
1,862
1,331
5,089
1,208
3,549
1,208
1,081
2,489
1,208
1,075
941
808
1,950
1,988
4,674
893.3

Percent
Max Storage

102%
172%
124%
90%
91%
81%
370%
200%
459%
90%
167%
181%
93%
98%
141%
90%
92%
82%
2%
139%
99%
379%
90%
265%
90%
81%
186%
90%
80%
70%
60%
145%
148%
348%
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Groundwater in Storage

3,185-Acre Hoskings Study Area
Maximum Buildout assuming GP Update

Rock Type Saturated b Area S Total in storage
Fractured Rock (Flat) 500 1705 0.001 852.5
Fractured Rock (Slopes) 500 1480 0.0001 74.0
Residuum 20 415 0.05 415.0
Alluvium 10 0 0.05 0.0
Total Groundwater in Storage 1341.5
Recharge Recharge Recharge Recharge Recharge Total Watershed Cattle and Orchard Project Ending
Mid-Slope Elevations Steeper Elevations Flatter Elevations Mid-Slope Elevations Steeper Elevations Recharge Extraction Usage Extraction Storage
(inches/year) (inches/year) (afy) (afy) (afy) (afy) (afy) (afy) (afy) (af)
0 1.32 0.0 0.0 162.8 162.8 315 89.9 17.5 1,341.5
4.92 3 231.6 492.0 370.0 1,093.6 315 89.9 175 1,341.5
1.15 251 28.1 115.0 309.6 452.6 315 89.9 17.5 1,341.5
0 0 0.0 0.0 0.0 0.0 31.5 89.9 17.5 1,202.6
0 1.14 0.0 0.0 140.6 140.6 315 89.9 17.5 1,204.3
0 0 0.0 0.0 0.0 0.0 31.5 89.9 17.5 1,065.4
16.75 12.8 760.3 1675.0 1578.7 4,014.0 315 89.9 17.5 1,341.5
6.24 4.6 286.9 624.0 567.3 1,478.2 315 89.9 17.5 1,341.5
19.68 17.08 876.8 1968.0 2106.5 4,951.3 315 89.9 17.5 1,341.5
0 0 0.0 0.0 0.0 0.0 31.5 89.9 17.5 1,202.6
4.68 4.01 207.0 468.0 494.6 1,169.5 315 89.9 17.5 1,341.5
5.04 3.92 226.5 504.0 483.5 1,214.0 315 89.9 175 1,341.5
0 0.32 0.0 0.0 39.5 39.5 315 89.9 17.5 1,242.1
0.12 1.56 0.0 12.0 192.4 204.4 31.5 89.9 175 1,307.6
2.67 2.6 121.6 267.0 320.7 709.2 315 89.9 17.5 1,341.5
0 0 0.0 0.0 0.0 0.0 31.5 89.9 17.5 1,202.6
0.48 0.88 5.1 48.0 108.5 161.6 315 89.9 17.5 1,225.3
0 0 0.0 0.0 0.0 0.0 31.5 89.9 17.5 1,086.4
0 0 0.0 0.0 0.0 0.0 315 89.9 17.5 947.5
4.23 34 183.6 423.0 419.3 1,025.9 315 89.9 175 1,341.5
0.75 0.1 35.7 75.0 12.3 123.0 315 89.9 17.5 1,325.6
15.91 12.87 712.7 1591.0 1587.3 3,891.0 315 89.9 175 1,341.5
0 0 0.0 0.0 0.0 0.0 315 89.9 17.5 1,202.6
9.84 8.56 434.4 984.0 1055.7 2,474.1 315 89.9 175 1,341.5
0 0 0.0 0.0 0.0 0.0 315 89.9 17.5 1,202.6
0 0.05 0.0 0.0 6.2 6.2 31.5 89.9 17.5 1,069.9
6.24 5.18 278.4 624.0 638.9 1,541.2 315 89.9 17.5 1,341.5
0 0 0.0 0.0 0.0 0.0 31.5 89.9 17.5 1,202.6
0 0 0.0 0.0 0.0 0.0 315 89.9 17.5 1,063.7
0 0 0.0 0.0 0.0 0.0 31.5 89.9 17.5 924.8
0 0 0.0 0.0 0.0 0.0 315 89.9 17.5 785.9
4.98 4.48 225.3 498.0 552.5 1,275.8 315 89.9 175 1,341.5
2.86 3.08 113.9 286.0 379.9 779.8 315 89.9 17.5 1,341.5
14.25 11.22 656.6 1425.0 1383.8 3,465.4 315 89.9 175 1,341.5
3.6 3.1 158.4 355.3 379.7 893.3 315 89.9 17.5

Apr 2012 hoskings gw in storage.xlsx; CPA GW budget max build gp upda

3/21/2013; 6:40 PM

Ending
Storage
(@h

1,365
2,296
1,655
1,203
1,204
1,065
4,940
2,681
6,154
1,203
2,233
2,417
1,242
1,308
1,878
1,203
1,225
1,086
948
1,835
1,326
5,078
1,203
3,538
1,203
1,070
2,472
1,203
1,064
925
786
1,923
1,982
4,668
893.3

Percent
Max Storage

102%
171%
123%
90%
90%
79%
368%
200%
459%
90%
166%
180%
93%
97%
140%
90%
91%
81%
71%
137%
99%
379%
90%
264%
90%
80%
184%
90%
79%
69%
59%
143%
148%
348%
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Soil Moisture Capacity =
Calculated Average Recharge =
Assumed maximum runoff =
Calculated average runoff =

Year

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

Hoskings Ranch Recharge 2 Results

Flatter Slopes

5.5
3.73

20.00 Percent.

8.78 Percent.

Total Rainfall Calculated Runoff Calculated Recharge

13.37
31.65
17.02
26.21
19.91
19.98
47.93
31.23
50.71
16.63
28.71
31.38
12.92
23
25.37
17.63
24.38
13.62
12.97
27.3
23.6
41.09
19.58
37.18
13.02
12.44
34.81
10.98
14.24
12.32
9.4
34.5
21.47
44.99

0.76
4.62
1.24
1.16
1.3
0.33
7.09
4.92
6.94
1.12
3.72
3.98
0.82
2
3.8
0.47
1.72
0.47
0.61
3
261
5.87
1.39
4.57
0.92
0.72
4.39
0.51
0.82
0.25
0.09
4.81
2.1
7.05

0
5.45
0.66

2.68
15.45



Soil Moisture Capacity =

Calculated Average Recharge =

Assumed maximum runoff =
Calculated average runoff =

Year

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

Total Rainfall

Hoskings Ranch Recharge 2 Results

13.37
31.65
17.02
26.21
19.91
19.98
47.93
31.23
50.71
16.63
28.71
31.38
12.92
23
25.37
17.63
24.38
13.62
12.97
27.3
23.6
41.09
19.58
37.18
13.02
12.44
34.81
10.98
14.24
12.32
9.4
34.5
21.47
44.99

Mid Slopes

4.8

3.55

25.00 Percent.
11.15 Percent.

Calculated Runoff Calculated Recharge

0.94
5.87
1.53
1.48
1.67
0.47
9
6.14
8.65
151
4.64
5.14
1.17
2.5
4.7
0.6
2.07
0.59
0.83
3.85
3.41
7.48
1.68
5.69
1.21
0.94
5.54
0.63
1.04
0.35
0.12
591
2.64
9.03

0
4.92
1.15



Hoskings Ranch Recharge 2 Results
Steeper Slopes

Soil Moisture Capacity = 2.8

Calculated Average Recharge =3.08

Assumed maximum runoff = 40.00 Percent.

Calculated average runoff = 18.50 Percent.

Year Total Rainfall Calculated Runoff Calculated Recharge
1971 13.37 1.48 1.32
1972 31.65 9.84 3
1973 17.02 2.33 2,51
1974 26.21 2.63 0
1975 19.91 2.45 1.14
1976 19.98 0.98 0
1977 47.93 15.14 12.8
1978 31.23 9.79 4.6
1979 50.71 13.51 17.08
1980 16.63 2.72 0
1981 28.71 7.41 4.01
1982 31.38 8.81 3.92
1983 12.92 2.1 0.32
1984 23 3.17 1.56
1985 25.37 6.98 2.6
1986 17.63 1.16 0
1987 24.38 3.74 0.88
1988 13.62 1.18 0
1989 12.97 14 0
1990 27.3 6.86 34
1991 23.6 6.1 0.1
1992 41.09 12.64 12.87
1993 19.58 3.04 0
1994 37.18 9.09 8.56
1995 13.02 2.17 0
1996 12.44 1.76 0.05
1997 34.81 9.02 5.18
1998 10.98 1.02 0
1999 14.24 1.77 0
2000 12.32 0.78 0
2001 9.4 0.29 0
2002 34.5 8.78 4.48
2003 21.47 4.41 3.08

2004 44.99 14.15 11.22
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Hoskings MW-1 Pump Test - Corrected Recovery
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Hoskings MW-1 Pump Test - Corrected Drawdown
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Residual DD (ft)
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Hoskings Well J Pump Test - Corrected Recovery
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Hoskings Well J Pump Test - Corrected Drawdown
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Residual DD (ft)

Hoskings Well | Pump Test - Corrected Recovery
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Hoskings Well | Pump Test - Corrected Drawdown
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Residual DD (ft)
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Hoskings Well H Pump Test - Corrected Recovery
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Hoskings Well H Pump Test - Corrected Drawdown
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Residual DD (ft)
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Hoskings Well G Pump Test - Corrected Recovery
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Drawdown (ft)

Hoskings Well G Pump Test - Corrected Drawdown
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Residual DD (ft)
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Hoskings Well F Pump Test - Corrected Recovery
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Hoskings Well F Pump Test - Corrected Drawdown
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Residual DD (ft)

Hoskings Well E Pump Test - Corrected Recovery
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Hoskings Well E Pump Test - Corrected Drawdown
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Residual drawdown (feet)
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Hoskings Ranch - Well A
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Potential Nearest Offsite Well

Consolidated Alternative

Drawdown estimate

s = 0.183Q/T x log (2.25Tt/r"2S)

rate Q 60 feet"3/day |rate Q 1925 feet"3/day
time t 1825 days time t 1 day
Transmissivity T 30 feet"2/day Transmissivity T 30 feet"2/day
Storativity S 0.0001 Storativity S 0.0001
Radius of pumping well r 0.5 feet Radius of pumping well r 0.5 feet
Drawdown in pumping well S 3.53 feet Drawdown in pumping well S 75.53 feet
0.31 gpm 10 gpm
Distance From Well Drawdown Distance From Well Drawdown
Consolidated Alternative
Proposed Project Well Lot # 15 577 1.30 15 577 4
18 731 1.22 18 731 1
14 769 1.21 14 769 1
13 1231 1.06 13 1231 0
11 1731 0.95 11 1731 0
12 1923 0.92 12 1923 0
16 2077 0.89
17 2269 0.87
19 2269 0.87
10 2308 0.86
8 2346 0.86
7 2885 0.79
20 3038 0.77
9 3115 0.77
6 3269 0.75
21 3538 0.73
5 3654 0.72
3 3846 0.70
22 3846 0.70
Cumulative Drawdown Potential Nearest Offsite Well 16.92




Potential Nearest Offsite Well Drawdown estimate s = 0.183Q/T x log (2.25Tt/r"2S)
Main Project

rate Q 60 feet*3/day |rate Q 1925 feet"3/day
time t 1825 days time t 1 day
Transmissivity T 30 feet"2/day Transmissivity T 30 feet"2/day
Storativity S 0.0001 Storativity S 0.0001
Radius of pumping well r 0.5 feet Radius of pumping well r 0.5 feet
Drawdown in pumping well S 3.53 feet Drawdown in pumping well S 75.53 feet
0.31 gpm 10 gpm
Distance From
Distance From Well Drawdown Well Drawdown
Main Project
Proposed Project Well Lot # 7 923 1.15 7 923 0
5 1154 1.08 5 1154 0
6 1692 0.96 6 1692 0
8 2192 0.88 8 2192 0
4 2269 0.87 4 2269 0
9 2885 0.79 9 2885 0
3 3269 0.75
10 3538 0.73

Cumulative Drawdown Potential Nearest Offsite Well 7.20
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About AECOM

AECOM (NYSE: ACM) is a global provider of
professional technical and management support
services to a broad range of markets, including
transportation, facilities, environmental, energy, water
and government. With approximately 45,000 employees
around the world, AECOM is a leader in all of the key
markets that it serves. AECOM provides a blend of
global reach, local knowledge, innovation, and
collaborative technical excellence in delivering solutions
that enhance and sustain the world’s built, natural, and
social environments. A Fortune 500 company, AECOM
serves clients in more than 130 countries and has
annual revenue in excess of $8.0 billion.

More information on AECOM and its services can be
found at www.aecom.com.
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