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acre feet
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K

hydraulic conductivity
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NRCS

Natural Resources Conservation Service
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Otay Water District
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Planning and Development Services

Project

Proposed Cottonwood Sand Mine Project

S

storage
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San Diego Natural Wildlife Refuge
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T
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time since pumping started divided by time since pumping stopped
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Executive Summary
This report describes the groundwater investigation performed for the Cottonwood Sand Mine
Project (the Project) as part of obtaining a Major Use Permit (MUP) for extraction of aggregate.
The Project is to be located on the current Cottonwood Golf Club property (replacing the golf
course) in Jamacha Valley at 3121 Willow Glen Drive, near the communities of Rancho San Diego
and Jamacha, in eastern San Diego County, California. The site is situated within the Sweetwater
River drainage, downstream of the Loveland Reservoir, and upstream of the Sweetwater
Reservoir (Figure 1). The Project proposes to mine areas of the golf course over a period of 10
years, reclaiming the excavated areas with native plant species to create open space at the
conclusion of its operations. As with the current golf course operations, the Project proposes to
use on-site groundwater from up to eight existing groundwater supply wells as a source of
supply to meet the operational and landscape irrigation requirement of the Project. No new
groundwater wells will be constructed and no borings will be converted to groundwater
monitoring wells. The Project proposes to use an estimated average of 139.9 acre-feet per year
(afy) of groundwater, peaking at 146.9 afy during irrigation of the largest reclamation area, as
compared with the historically estimated approximately 804 afy of groundwater used by the golf
course. At the conclusion of the Project, two years following completion of mining operations,
when the plant community is established within the reclaimed area, no groundwater will be used
on the Project site, with the exception of groundwater lost due to evapotranspiration (ET) by the
native groundwater dependent plant community, and the property will be designated open
space with limited land for possible development along Willow Glen Drive. An estimated 337
afy of groundwater ET loss has been calculated associated with the on-site plant community at
the conclusion of the project.
Although there are no available groundwater investigation reports or well tests on the existing
property, Earth Tech performed a hydrogeologic investigation for the Steele Canyon Golf Course
and Steele Canyon Home Owners Association (Earth Tech, 2004) to the southeast of the
Cottonwood Golf Course. This study included several long-term aquifer tests, including one
immediately southeast of the Cottonwood Golf Course, providing additional aquifer
characteristics that were applied in this groundwater evaluation.
This report addresses project specific requirements as described in the County of San Diego
Planning and Development Services (PDS) Groundwater Review and Scoping memorandum
dated February 4, 2020.
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The results of the groundwater investigation are summarized below and are based on the
analyses performed for the Project.

⦁

During its operations, the Project will use less than 20 percent of the groundwater used by
the Cottonwood Golf Course, and less than 42 percent from ET loss by the groundwater
dependent plant community following site reclamation. As a result, the availability of
groundwater will be increased and the groundwater conditions within the groundwater
basin will be improved. There will be sufficient long-term availability of groundwater within
the basin.

⦁

Comparison of the watershed area, in which the Project site is located, with the County
General Plan indicates that the area surrounding the site is fully supported by water supply
from the Otay Water District, or adjacent County Water Authority water districts. At full
build-out under the General Plan there would be no areas that would be solely groundwater
dependent for potable water supply.

⦁

Potential long-term drawdown was calculated for Project pumping, modeled assuming two
years of maximum pumping for the mining operations (84.3 afy) and irrigation of the largest
reclamation area (62.5 afy), 146.9 afy, with no precipitation, return flow or other recharge,
and pumping only from the Lakes #11 and Ivanhoe #8 wells, though additional wells would
likely be used. Results of the model indicate a maximum drawdown of less than four feet at
the nearest off-site well, 1,375 feet from the Ivanhoe #8 well after five years of pumping.
This would be considered a less than significant impact based on the County of San Diego
well interference threshold of five feet for offsite wells.

⦁

The nearest potentially groundwater dependent habitat is an area of riparian forest along
the southwest property boundary. This vegetation is generally supported by a combination
of surface water flow during the winter months, and groundwater during drier summer
months. It is believed that with the apparent seasonal fluctuations in groundwater of up to
20 feet, this riparian habitat is rooted into the underlying groundwater and capable of
obtaining groundwater throughout the year.

⦁

The County of San Diego has established a groundwater drawdown threshold of three feet
below the historical low groundwater level (HLGL) for groundwater dependent habitat.
Although there is limited data on which to establish a HLGL, the low water level measured in
2013 of 306.4 feet above mean sea level (about 23 feet below ground surface) may be a
reasonable surrogate HLGL. It should be noted that with the significantly lower pumping
rates associated with the Project, this HLGL may not be reached.
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⦁

Well interference modeling was performed to evaluate drawdown for the potentially
groundwater dependent habitat. The model indicates that pumping at the maximum volume
during mining operations and irrigation of the largest reclamation area over a period of two
years will result in a drawdown of less than 2.4 feet at the nearest potentially groundwater
dependent habitat after the two-year period. The County of San Diego has established a
groundwater drawdown threshold of three feet below the historical low groundwater level
(HLGL) for groundwater dependent habitat. Based on the well interference analysis, the
impact from pumping is less than three feet and therefore is less than significant.

⦁

Groundwater has not been proposed as a source of potable water for the Project. As a
result, water quality is not a factor for this Project. The Proponent will obtain a will serve
letter from the Otay Water District to obtain potable water for limited mine staff use.
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1.

Introduction

1.1

Purpose of the Report

This report has been prepared by Geo-Logic Associates to satisfy the groundwater resource
requirements identified by the County of San Diego (County) Department of Planning and
Development Services (PDS) for the proposed Cottonwood Sand Mine Project (Project). The
purpose of this report is to document the existing groundwater resources of the site, and to
evaluate potential impacts to groundwater resources as a result of the sand mining operations.
Additionally, this report presents recommended measures to avoid, minimize, and/or mitigate
significant impacts consistent with federal, state, and local rules and regulations including
California Environmental Quality Act (CEQA), and San Diego County Groundwater Ordinance, as
applicable.
This report has been prepared in general accordance with Guidelines for Determining
Significance and Report Format and Content Requirements – Groundwater Resources (County of
San Diego, 2007), and addresses comments received from the County of San Diego in
memorandum dated February 4, 2020, and in various conversations and communications with
County staff; comment letters submitted by the Sweetwater Authority (SWA) dated December
13, 2018, and November 21, 2019; comments on the Project Work Plan (GLA, 2020) from the
County and SWA; as well as comments from the Valle De Oro Community Planning Group dated
November 22, 2019. The County comments are provided in Appendix A. Additionally, this
report addresses comments provided by the County on the November 2020 report in
redline/strikeout format.

1.2

Project Location and Description

The Project is to be located on the current Cottonwood Golf Club property (replacing the two
18-hole golf courses [Lakes and Ivanhoe]) in Jamacha Valley at 3121 Willow Glen Drive within
the Valle de Oro Community Plan area and adjacent to the community of Rancho San Diego in
southwestern San Diego County, California. (Figure 1) The approximately 280-acre site is
situated within the Sweetwater River valley and in the floodplain of the Sweetwater River, which
flows in a northeast-to-southwest direction through the site from the Loveland Reservoir,
toward the Sweetwater Reservoir. The Project location occupies portions of Sections 9, 10, and
16, Township 15 South, Range 1 East of the El Cajon Mountain, California, U.S. Geological Survey
(USGS) 7.5-minute quadrangle, San Bernardino Base and Meridian, County of San Diego,
California at approximately 32°52' 38.53" N latitude -116° 52' 50.00 W longitude. There are 22
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separate Assessors Parcels (APNs) associated with the project site as presented on Figure 2. All
APNs are classified as “open space - recreation” land use per the San Diego County General Plan
(County, 2011). Portions of the property will not be mined although those areas may be
disturbed as part of the reclamation effort for the property.
The project’s mining operations would extract, process, and transport sand using conventional
earth moving and processing equipment. Approximately 4.3 million cy (CY; 6.40 million tons) of
material are proposed to be extracted. Mining and extraction activities are expected to produce
approximately 3.8 million cy (5.7 million tons) of sand and gravel for market use, with a 10
percent waste factor from the total amount extracted that includes wash fines and materials
undesirable for processing. Material extracted and processed at the site would be suitable for
construction uses and would be available to customers in San Diego County. Approximately 214
acres of the approximately 280-acre Project site are proposed for extractive use under a phased
extraction program. Surface areas not disturbed by mining would be subject to removal of
invasive species in the river channel on the southwest portion of the site or be left in their
current condition. The existing Sweetwater River channel and the majority of native habitat that
currently exists on the site would be retained.
Working from southwest to northeast, the project would be developed in three continuous
mining phases, with sub-phases in each major phase. In addition, a fourth phase of reclamation
would follow the mining phases. Areas disturbed by resource extraction would be progressively
reclaimed as mine operations within a given sub-phase area are completed. Reclamation would
include establishment of all final slopes and topographic features, incorporation of accumulated
wash fines and topsoil (as applicable), installation of irrigation lines, revegetation of the channel
and slopes using appropriate native species, establishment and seeding with an erosion control
mix of pads suitable for future development, weed control, and monitoring. Reclamation would
be an ongoing process that immediately commences where mining operations have ceased
within a given sub-phase area and continues until all mining-related disturbance is reclaimed
and all equipment involved in these operations has been removed. Upon completion of the
extraction activities, the entire site would be reclaimed in accordance with the mining and
reclamation plan. The Project will be fully completed with plants established in 12 years. There
will be no human intervention; including, irrigation, fertilization, or weeding after project
completion.
The Project proposes to use on-site groundwater from up to eight existing groundwater supply
wells to meet the operational and landscape irrigation requirement of the Project. No new
groundwater wells will be constructed and no borings will be converted to groundwater
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monitoring wells. Based on the information contained in the project description Project
components that will require water include dust suppression, aggregate processing/surface
watering of outgoing loads, and native plant irrigation. At the process rate of 570,000 TPY an
estimated 84.3 acre-feet of water would be used per year (afy), including evaporative loss.
Landscape irrigation is estimated to require an average of 55.6 afy, resulting in an average total
groundwater demand of 139.9 afy over the Project duration (during mining). During peak
irrigation of the largest area to be reclaimed, the maximum groundwater demand would be
146.9 afy. This is a significant reduction from the currently estimated 804 afy used by the golf
course (i.e., this Project is planned to use about 82 percent less groundwater, annually, than
existing conditions). At the conclusion of the project, when the plant community is established
within the reclaimed area (two years after mining operations are complete), no groundwater will
be used on the Project site, though it is recognized that there will be some groundwater
removed through evapotranspiration (ET) by the groundwater dependent habitat.

1.3

Applicable Groundwater Regulations

Groundwater use for projects within the County of San Diego must address the requirements in
the County of San Diego Groundwater Ordinance No. 10249, Section 67.722.B, which requires
preparation of a Groundwater Investigation and stipulates that an application shall not be
approved unless the approving authority finds, based upon the groundwater investigation or
other available information either: (1) for a water intensive use (a project proposing to use more
than 20,000 gallons per day or more than 20 afy), that groundwater resources are adequate to
meet the groundwater demands both of the project and the groundwater basin if the basin
were developed to the maximum density and intensity permitted by the General Plan; or (2) for
all other projects, that groundwater resources are adequate to meet the groundwater demands
of the project (County of San Diego, 2013).
Since the Project is proposing to use more than 20,000 gallons per day, it is considered a “water
intensive project” according to the Groundwater Ordinance, and thus requires an evaluation of
the cumulative groundwater impacts associated with the Project and within the groundwater
basin. The California Environmental Quality Act (CEQA) also requires the County to assess
groundwater impacts. The Ordinance and County Guidelines for Determining Significance –
Groundwater Resources provide methods of analysis to assess potential impacts to the
groundwater resource. This groundwater investigation was performed in conformance with the
County’s Guidelines for Determining Significance and Report Format and Content Requirements
– Groundwater Resources (Guidelines) (County, 2007), with specific additional Project specific
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modifications to the guidelines from the County Department of Planning and Development
Services (PDS, February 4, 2020).
This Project does not include lands under Federal jurisdiction, and therefore, the regulations
contained within National Environmental Protection Act (NEPA) do not apply.
CEQA includes two questions that would be applicable to the Project when evaluating
groundwater:
1. Would the project “violate any water quality standards or waste discharge requirements or
otherwise substantially degrade surface or groundwater quality?”
2. Would the project “substantially decrease groundwater supplies or interfere substantially
with groundwater recharge such that the project may impede sustainable groundwater
management of the basin?”
(State CEQA Guidelines, Appendix G, Section X, subd. (a).)
The County Guidelines for Determining Significance – Groundwater Resources (County of San
Diego, 2007) presented below were used to evaluate the significance of long-term use of
groundwater resources by the Project at maximum density and intensity permitted by the
County General Plan. The Guidelines consider a project to have a significant impact to the local
groundwater resource if the following conditions are met:
“For proposed projects in fractured rock or sedimentary rock basins, groundwater
impacts will be considered significant if a soil moisture balance, or equivalent analysis,
conducted using a minimum of 30 years of precipitation data, including drought periods,
concludes that at any time groundwater in storage is reduced to a level of 50% or less as
a result of groundwater extraction.”
To evaluate off-site well interference as a result of this project, the following guideline for
determining significance is typically used:
“As an initial screening tool, offsite well interference will be considered a significant
impact if after a five-year projection of drawdown, the results indicate a decrease in
water level of 5 feet or more in the offsite wells. If site-specific data indicates alluvium or
sedimentary rocks exist which substantiate a saturated thickness greater than 100 feet in
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offsite wells, a decrease in saturated thickness of 5% or more in the offsite wells would
be considered a significant impact”
Because the proposed Project will result in a substantial reduction in groundwater use as
compared to the current permitted groundwater use for a 36-hole golf course (139.9 afy
compared with 804 afy), there will be an improvement in the groundwater conditions and the
amount of groundwater in storage. Additionally, the project site and vicinity are within the San
Diego County Water Authority (CWA) and therefore has access to imported water supplies from
CWA member water agencies. Therefore, rather than perform a water balance analysis, PDS
requested to document the changes in groundwater demand in the report to demonstrate
improved groundwater conditions as a result of the project. The County asked for a figure to
show the Otay Water District (OWD) coverage area and any areas that are outside of coverage
(i.e., the Project watershed) and would therefore be groundwater dependent. PDS further
requested to include evaluation on whether the project would impact the basin’s ability for land
that is entirely groundwater dependent to be developed to the maximum density and intensity
permitted by the General Plan.
The mining operations will result in groundwater extraction causing drawdown that may
temporarily affect local groundwater resources. As a result, the County and CEQA require an
evaluation of environmental impacts associated with groundwater extraction, as well as other
components of the project.
Groundwater resource guidelines intersect biological resource guidelines where vegetation
either uses or relies on groundwater. According to the County’s Biological Resources
significance determination guideline Section 4.2.C, a significant impact may occur if “The project
would draw down the groundwater table to the detriment of groundwater-dependent habitat,
typically a drop of 3 feet or more from historical low groundwater levels.” Therefore, this
biological resources regulation is also indirectly a groundwater regulation.

2.

Existing Conditions

2.1

Topographic Setting

The site is located along the Sweetwater River within the Sweetwater Watershed, which is part of
the San Diego Hydrologic Region (Figure 1). Based on guidance from the County, a subwatershed is delineated on Figure 3, (referred to as the “Project sub-watershed” in this report) to
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represent local watershed conditions extending from the western extent of the Sycuan
Reservation to the western Project boundary. In the Project vicinity, the Sweetwater River
channel slopes gently from approximately 400 feet above mean sea level (msl) to 300 feet amsl.
Land to the north and east slopes steeply to over 700 feet amsl. The area to the south consists
of rugged terrain rising quickly to elevations over 800 feet amsl, and continuing to rise to San
Miguel Mountain, at over 2,500 feet amsl, approximately three miles to the south.

2.2

Climate

Generally, the climate can be characterized as having warm summers and cool winters. For this
groundwater study, the climate factors of most concern include precipitation and
evapotranspiration. Data provided in this section come from the County of San Diego
Groundwater Limitations Map, the California Irrigation Management System (CIMIS) Reference
Evapotranspiration (ETo) Map, and available precipitation records in the general vicinity of the
Project site.
The San Diego County Groundwater Limitations Map (Figure 4) places the Project site within the
range of 12 to 15 inches of precipitation annually (Figure 4; SANDAG, 2004). Review of rain
gauge data for El Cajon (https://www.usclimatedata.com/climate/el-cajon/california/unitedstates/usca0331 about five miles northwest of the site) records an average of 12.3 inches of
rainfall per year in the area, though the amount of precipitation received at the Project site
varies considerably from year to year. Approximately 70 percent of annual precipitation falls
between December and March. Pan evaporation data from the SWA Loveland and Sweetwater
reservoirs nearby indicate an ET of 48.6 inches per year (EnviroMine, 2020). However, with
guidance from the County, an ETo of 49.7 inches associated with CIMIS ETo Map Zone 6 has
been applied to the Project site.

2.3

Land Use

The proposed Project is situated within Jamacha Valley in the County’s Valle de Oro Community
Planning area. Rancho San Diego is located about 0.5 miles to the west of the Project site. The
Valle de Oro Community Plan characterizes the area as a balance of urban, semi-rural
agricultural, and open space land uses, with the Rancho San Diego area developed with largescale, well-planned residential and commercial developments interspersed with large areas of
green-belt and biological open space for wildlife preservation.
Surrounding area land uses include residences, parks, and commercial areas of the Rancho San
Diego community to the north and west; undeveloped land and extractive operations to the
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northeast; rural residential development, a residential treatment facility, and the Steele Canyon
Golf Club (including a 27-hole golf course and associated residences) adjacent to the Project site
on the south and southeast; and the San Diego Natural Wildlife Refuge (SDNWR) to the
southwest, along the Sweetwater River. Jamacha Elementary School is located approximately
one-quarter mile to the south, Steele Canyon High School is approximately one-half mile to the
south, Valhalla High School approximately three-quarters of a mile to the northwest, Hillsdale
Middle School approximately one-half mile to the west, and Cuyamaca College approximately
two-thirds of a mile to the west.
Land use in the vicinity is limited by physical constraints with the presence of the Sweetwater
River channel, which passes through the area in a northeast-to-southwest direction, and by
steep terrain on the north and south. Runoff from the upper Sweetwater River watershed is
captured at Loveland Reservoir, primarily during winter and spring months. Sweetwater
Reservoir is a terminal drinking water reservoir located about 3 miles downstream of the Project
site. Surface water in the river channel typically is only present during or shortly following
precipitation, or during water releases from the Loveland Reservoir by the SWA.
Important biological resources in the vicinity generally include core blocks of coastal sage scrub
and chaparral, open space conserved within the SDNWR and the Dictionary Hill open space
block, and perennial waters and riparian habitat associated with Sweetwater River corridor and
Sweetwater Reservoir.
Areas upstream and downstream along the Sweetwater River are characterized by riparian forest
and riparian scrub vegetation. Undeveloped lands to the north, east, and south are primarily
vegetated with coastal sage scrub, with smaller areas of grassland.

2.4

Water Demand

The following sections provide a discussion of the existing water users in the vicinity of the
Project site, and the proposed water demand for the Project.

2.4.1

Existing Water Users

The Cottonwood Golf Club includes two 18-hole golf courses (Lakes and Ivanhoe) situated along
the sides of the Sweetwater River. Permitted in 1962 and opened in 1963, it relies solely on
groundwater for irrigation of the courses, landscaping and filling of golf course water hazards.
Eight wells have been constructed on the property, including three on the Lakes Course south of
the Steele Canyon Road, and five on the Ivanhoe Course north of the road. These wells are not
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metered, so estimates have been made to approximate the annual groundwater use. The first
estimate was provided by the golf course superintendent based on his experience managing the
irrigation system and work on the site, and who estimated that 840 afy of groundwater was
applied. Using an alternate actual evapotranspiration (ET) method that considers groundwater
loss from evaporation from the soil and plant transpiration, water use is estimated at 803.6 afy
(EnviroMine, Groundwater Use Analysis, October 27, 2020).
A request for information regarding groundwater wells that are permitted within one mile of the
Project boundaries was submitted to the San Diego County Department of Environmental
Health (DEH). DEH identified 114 permitted groundwater wells within approximately one mile of
the site (Figure 5). Review of the well location map indicates that most of the wells are in two
areas within large-lot, residential parcels on the south side of the Project site. These two areas,
Steele Canyon Estates and the properties near Par 4 Drive, began development in the 1980s and
continued into the early 2000s. It is believed that the majority of these were constructed at the
time to irrigate their large landscaped yards. At a minimum, golf course irrigation commenced
17 years prior to residential development adjacent to the Project site.
The areas where residential wells are concentrated, are in Otay Water District’s service area, and
essentially all water demand within the Project sub-watershed is served by either of three water
districts: Otay Water District, or the Padre Dam Municipal Water District, and Helix Water
District, which abut the Otay Water District. Therefore, potable water is provided to the homes
by the local water district, and water from the wells is used for landscaping purposes

2.4.2

Proposed Water Demand

The proposed Project will greatly reduce the quantities of groundwater being used currently to
support the Cottonwood golf courses. Annual water use for the proposed mining operation,
including initial startup water demand of 20 afy and irrigation to establish a diverse native plant
population on site, is estimated to be 139.9 afy; a reduction of more than 80 percent (664 afy)
from golf course groundwater use. Groundwater use would be discontinued completely once
the plant community had been established, approximately two years following completion of
the mining operations.
The following section provides a description of the proposed water demand for the sand mining
operations and plant irrigation as provided by EnviroMine (2020). The water demand includes
annual operational water of 84.3 afy, and irrigation water applied at a rate of 1.1 af per acre with
a one-year overlap (i.e., continued irrigation of the acreage from the previous year is included)
to establish the plants. The water demand quantities are summarized in the following table.
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Table 2-1
Mining Project Water Demand
Year

Phase

Acres

1
2
3
4
5
6
7
8
9
10
11

1a+Startup
1b
1c
2a
2b
2c
3a
3b
3c
3d
4

22.1
26.46
30.42
15.26
19.08
13.74
29.42
16.15
14.13
18.87
8.65

Irrigation
(af)*
24.31
53.42
62.57
50.25
37.77
36.10
47.48
50.13
33.31
36.30
30.42

Operations
(af)**
84.3+20
84.3
84.3
84.3
84.3
84.3
84.3
84.3
84.3
84.3
0

Total (af)
128.6
137.7
146.9
134.6
122.1
120.4
131.8
134.4
117.6
120.6
30.4

Notes:
*Assumes an irrigation application rate of 1.1 af per acre. After the first year, a second year of application is assumed
(e.g., in year 2, water is applied to Phases 1a [22.1 acres] and Phase 1b [26.46 acres] for a total of 48.56 acres and
53.42 af of irrigation water). A slightly higher application of 1.11 af per acre is used in year 11 to account for water
demand on slopes, right of ways and finished grades in the final year.
**An additional 20 af of water is included in the first year of operations for project startup.

Sand quarries use water to move material on-site as a slurry, wash the material for use off-site
and water roads. The total amount of water used in the mining and processing is “handled
water”. Water that is lost from the site during the mining and processing is “consumed water”.
Although the amount of handled water is significant, it is mostly recycled. As a result, using
studies of groundwater consumption for similar sand mining operations that account for water
loss from retained moisture on aggregate product that is shipped from the site, and evaporation
of wash water and water applied for dust suppression, and applying site-specific climatic
conditions, the consumption value for the Project process water is estimated to be 64 afy. An
additional 20.3 afy is included to account for evaporation from mining pit ponds, and 55.6 afy is
added for landscape irrigation as an average value within the reclaimed areas of the site. The
estimated water demand for the reclaimed areas varies based on the acreage that is planted
during reclamation. EnviroMine estimated that the average water demand is 139.9 afy, peaking
at 146.9 afy during irrigation of the largest reclamation area (Phases 1b and 1c). Variations in
the average water demand are based on the estimated irrigation requirements required to
establish the native plant community.
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All of the proposed annual water will be obtained from the eight on-site wells, with the
particular wells used dependent on the location of the mining operations. Although, long-term
well tests have not been performed on these wells, the wells reportedly yield 250 to 350 gpm
(Earth Tech, 2004). When the wells are no longer needed for mining or reclamation, six of the
wells will be destroyed under permit by the County DEH. Two wells will be left in place as
monitoring wells per the request of the SWA. These wells are located at the northeast property
line and southwest property line and are referred to as Lakes #11 and Ivanhoe #11, respectively.
It is anticipated that abandonment of wells will occur as the area where a well is located is
excavated, e.g., wells Lakes #15A and Lakes #15B located in the Phase 1b area of the site will be
the first two wells abandoned.

2.5

Geology and Soils

The Project is located within the Peninsular Range Province of California, which comprises
granitic rocks of the Cretaceous Southern California Batholith. The Project sub-watershed exists
within the USGS preliminary geologic map of the El Cajon 30’ X 60’ quadrangle, as shown on
Figure 6. A portion of the USGS preliminary geologic map of the El Cajon 30’ X 60’ quadrangle
that spans the Project sub-watershed is shown on this figure. The hills and terraces surrounding
the Project Site are underlain by granitic rocks of the southern California batholith. The granitic
rocks within the Project sub-watershed are predominantly gabbro, monzogranite, tonalite and
granitoid rocks that are exposed on the hillslopes. They are most weathered (known as
“residuum”) near ground surface, and expected to be less weathered with depth. In the
floodplain of the Sweetwater River within the Project site, these granitic rocks underly streamdeposited Quaternary alluvium on the order of 60 to 100 feet thick in the Middle Sweetwater
River floodplain (NBS Lowry, 1990). The alluvium is predominantly composed of unconsolidated
fine- to coarse-grained sand with varying amounts of silt (Geocon, 2017).
Soils within the Project sub-watershed are primarily sandy loams, comprising various types (e.g.,
Cieneba, Fallbrook, and Visalia) as identified per the SSURGO database maintained by the
National Resources Conservation Service (NRCS) of the United States Department of Agriculture
(USDA). These are mapped on Figure 7.

2.6

Hydrogeologic Units

The Project sub-watershed does not belong to a California Department of Water Resources
(DWR) Bulletin 118 groundwater basin. The watershed is defined in the San Diego Basin Plan as
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falling with the Jamacha Hydrologic Subarea (902.21) of the Middle Sweetwater Hydrologic Area
of the Sweetwater Hydrologic Unit.
Three hydrologic units are mapped within the Project area, from shallowest to deepest, and
include Recent alluvium overlying both the weathered and unweathered intrusive igneous
bedrock. The weathered bedrock is often referred to as decomposed granite or residuum and
tends to be more weathered at shallower depths, with less fractures/disaggregation with
increasing depth.
Alluvium. The alluvium occurs within the Sweetwater River valley area and its tributaries, with
thickest deposits estimated between 60 and 100 feet in the vicinity of the Project site and
pinching out toward the outer margins of the valley. Derived from the surrounding granitic
rock, the alluvium generally consists of saturated boulders, gravels, sands, silts and clays. It is
considered unconsolidated and permeable, with specific yields (i.e., interconnected or effective
porosity) of 10 to 30 percent with production in wells from 50 to 350 gpm. Aquifers within this
hydrogeologic unit are considered to be unconfined.
The existing wells are likely completed in this hydrogeologic unit (see Section 2.6). Static water
levels measured in the Cottonwood Lakes #11 and Ivanhoe #11 wells exhibit 20-foot, seasonal
fluctuations, recharged by infiltration from winter rains, reservoir releases, and irrigation returns.
Residuum. The weathered granitic bedrock or residuum occurs beneath the alluvium where it is
present, and at the ground surface outside of the main Sweetwater River drainage. It reportedly
extends 15 to 100 feet below the ground surface (Earth Tech, 2004). The residuum represents
the primary source of groundwater for production wells in the area, outside of the drainage.
Specific yields in the residuum are typically 1 to 10 percent, and wells generally produce at a rate
of 20 to 150 gpm.
Aquifer testing conducted at wells screened in the residuum aquifer in the nearby Mexican
Canyon and Ivanhoe Canyon Basins to the southeast of the Project site indicate hydraulic
conductivities in the range of 1 to 38 ft/day and specific yields in the range of 0.3 to 25 percent
(Earth Tech, 2004). No aquifer tests are known to have been conducted at the Project site.
Granitic Bedrock. Production from the crystalline bedrock is fracture controlled. A few wells
have been completed in fractured bedrock in the upland areas outside of the alluvial valley, and
specific yields in this rock are typically 0.1 percent or less and may only produce at 1 to 10 gpm
(Earth Tech, 2004).
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2.7

Hydrologic Inventory and Groundwater Levels

There are eight water wells on the Project site, which have been used to support irrigation of the
golf course. They include three on the Lakes course (Lakes #11, #15a and #15b) and five on the
Ivanhoe course (Ivanhoe #1, #8, #11, #15 and #18). However, well logs for these wells have
either not been identified, or in the case of Ivanhoe #1 and #8, are not specifically named in the
well completion reports. Based on their locations, it is likely that they are constructed primarily
within the productive alluvial aquifer. Additionally, since these wells are not metered,
production rates for the individual wells are unknown, though it is estimated that in
combination, an estimated 804 afy of groundwater is applied to the golf courses.
A request for information regarding groundwater wells that are permitted within one mile of the
Project boundaries was submitted to the San Diego County Department of Environmental
Health (DEH) for the Project. DEH identified 114 permitted groundwater wells within the
reference area and provided a map showing the one-mile area and the approximate location for
each well (Figure 5). Unpermitted groundwater wells are not accounted for.
Review of the well location map indicates that most of the wells are in two areas within large-lot,
residential parcels on the southern side of the Project site. These two areas, Steele Canyon
Estates and the properties near Par 4 Drive, began development in the 1980s and continued into
the early 2000s (EnviroMine, 2020). At a minimum, golf course irrigation commenced 17 years
prior to residential development adjacent to the Project site. The areas where residential wells
are concentrated are in Otay Water District’s service area (Figure 5) and since the Otay Water
District is responsible for providing potable water to these residences, the wells in these two
areas are believed to provide additional landscape irrigation water for these properties.
Under the request, DEH was able to provide seven well logs: two well destruction reports, one
well completed to 98 feet bgs on the Steele Canyon Golf Course, two on the Cottonwood Golf
property, and two wells (LWELL 6061 and LWELL 7055) identified as being closest to two of the
proposed project production wells (Ivanhoe #8 and Lakes #11), respectively. The on-site wells
include one unnamed “Premier Golf” well completed on the Cottonwood Golf Course to 85 feet
bgs, believed to be Ivanhoe #1 based on provided global position system (GPS) coordinates,
and a second Premier Golf well, completed to 80 feet, possibly Ivanhoe #8, based on provided
distances on the well completion report. A four-hour airlift well test was performed by the
driller, estimating a production rate of 300 gpm for the first of the Cottonwood Golf Course
wells, and 100 gpm was estimated for the second golf course well, though no production testing
data were reported for the second well. No well test information was provided with the Steele
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Canyon (#2) golf course well completion report. However, review of a hydrogeologic
investigation performed for the Steele Canyon Golf Course (Earth Tech, 2004) suggests that this
well is PW-8. It was tested in 2000, as part of the investigation and yielded an average of 19
gpm. The two off-site wells closest to the Ivanhoe #8 and Lakes #11 wells were both drilled to a
depth of 220 feet into granitic bedrock, with production estimated at 15 and 20 gpm,
respectively. Well information from the well completion logs are included in Table 2-2 and the
well logs are provided in Appendix B.

Table 2-2
On-Site and Off-Site Well Descriptions

Well Name
On-Site Wells
Premier Golf
(Ivanhoe #1)
Premier Golf
(Ivanhoe #8?)
Off-Site Wells
Steele Canyon #2
(PW-8)
LWELL 7055 (1600 ft
from Lakes #11)
LWELL 6061 (1375 ft
from Ivanhoe #8)

Completion
Depth (ft)

Depth to
Water (ft; date)

Est. Production
Rate (gpm)

Alluvium
(ft bgs)

Residuum
(ft bgs)

Fractured
Granite
(ft bgs)

85

34; 9/28/2003

300

0-65

65-80

NA

80

70;6/27/2014

100

0-60

60-72

72-80

98

26.3; 6/13/2000

19

0-15

15-73

73-98

220

80; 3/26/1984

20

0-4

4-80

80-220

220

35; 10/31/1988

15

0-6

6-34

34-220

Available water level data indicate a general groundwater gradient (i.e., flow direction) from
northeast to southwest, mimicking topography and surface water flow in the Sweetwater River.
Two wells on the golf course property have been monitored by the SWA between January 2007
and February 2019. They include Ivanhoe #11 on the northeast, upgradient end of the site, and
Lakes #11 on the southwest downgradient end of the site. From the SWA records, groundwater
level time series charts present elevations in feet relative to mean sea level (ft-msl) for these two
wells in Figure 9. Based on measured water levels, the average groundwater elevation at
upgradient Ivanhoe #11 is about 339 ft-msl, while that at downgradient Lakes #11 is about 315
ft-msl; though, considerable fluctuations in the water levels (on the order of 20 feet) are
apparent, some of which are related to seasonal flow in the Sweetwater River (e.g., precipitation
and reservoir releases) and some may be related to pumping to irrigate the golf course.
Groundwater levels, on average, are deeper below ground surface (bgs) at Ivanhoe #11 (about
26 ft bgs) than down-gradient at Lakes #11 (about 12 ft bgs).
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Surface water bodies within the area include the Sweetwater River, which runs through the golf
course, and the golf course water hazards, a series of ponds within the course. The Sweetwater
River drainage is often dry with flows occurring during heavy rains or when the SWA transfers
water from the Loveland Reservoir, upstream of the site, to the Sweetwater Reservoir,
downstream of the site. The main tributary to the Sweetwater River is the Mexican Canyon
drainage that enters the Sweetwater River on the east side of the site. There are no known
springs or other water bodies within the area. The nearest USGS stream gauge to the Project
site is located about six miles upstream on the Sweetwater River at station 11016200 (near
Dehesa).

2.8

Water Quality

The current groundwater wells are not being used as a source of potable water. Additionally,
this groundwater used for the mining operations and area reclamation will not be a drinking
water source. The County has mapped potential nitrate and radioactive element problem areas
within the County and presented them on a map within the Guidelines for Determining
Significance – Groundwater Resources. The project site does not fall within either problem area.
This conclusion is supported by limited water quality data that has been collected by the SWA at
the Ivanhoe #11 and Lakes #11 wells between 1989 and 2017.
A Water Quality Investigation Report was prepared by GLA (2021) for this Project, presenting the
results of soil, surface water and groundwater quality data at three locations (top, middle and
bottom site locations) across the site. Results of this study indicated that the existing water
quality at the Project site generally met water quality objectives (WQOs) and Federal and State
Maximum Contaminant Levels (MCLs), with the exception of exceedances of some State
secondary MCLs, which relate to aesthetics of the water quality. From the limited water quality
data, it can be characterized as generally good.

3.

Groundwater Quantity Impact Analysis

Water quantity impact analyses were performed in accordance with the County of San Diego
Groundwater Ordinance and the County’s Guidelines for Determining Significance and Report
Format and Content Requirements – Groundwater Resources. In accordance with the County
Scoping Letter (2020; Appendix A), the County requested that rather than a water balance
analysis, changes in groundwater demand be presented to demonstrate improved groundwater
conditions as a result of the project. Data provided herein were obtained from EnviroMine,
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describing the anticipated water needs for the project in comparison with the current golf
course water requirements. Also, to evaluate the availability of groundwater, the County
requested documentation of available public water supply sources for area water users and
identification of areas outside of a water district that would be solely groundwater dependent
(i.e., outside of a public water supply source).
The analysis also evaluated impacts to off-site well users from extraction of the groundwater
from site wells. Well interference analysis is required to assess the potential impacts. However,
because there are no available well tests on the project site, aquifer test data from the Steele
Canyon Golf Club adjacent to and southeast of the Cottonwood Golf Club were considered
suitable for the well interference analysis.
Finally, biologists have mapped an area of riparian forest, potentially groundwater-dependent
habitat, in the vicinity of the Project site, and an analysis of impacts to this habitat was
considered. Therefore, this section addresses the following three conditions that if met would be
considered a significant impact to groundwater resources as they relate to the identified project:
•

50 Percent Reduction of Groundwater in Storage

•

Well Interference

•

Groundwater-Dependent Habitat

Sections 3.1 and 3.2 discuss each of these conditions and provide the methodologies used to
analyze the groundwater conditions and evaluate if there are significant impacts to the
groundwater resources, based on State CEQA guidelines as related to water quantity.

3.1

50% Reduction of Groundwater in Storage

Based on guidance from the County, additional information was requested for evaluation of the
groundwater in storage in lieu of a quantitative water balance analysis.

3.1.1

Guidelines for Determination of Significance

For proposed projects in fractured rock and sedimentary basins, the County Guidelines state:
“groundwater impacts will be considered significant if a soil moisture balance, or
equivalent analysis, conducted using a minimum of 30 years of precipitation data,
including drought periods, concludes that at any time groundwater in storage is reduced
to a level of 50% or less as a result of groundwater extraction.”
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3.1.2

Methodology

To address the 50 percent reduction of groundwater in storage analysis requirement, GLA
worked directly with the County to develop an appropriate approach. As presented above, the
proposed Project will use less than 20 percent (139.9 afy on average) of the permitted
groundwater (804 afy) used to irrigate the Cottonwood golf course. The net reduction in
groundwater removed from storage is about 664 afy. Because this is a substantial reduction in
groundwater use, it can be demonstrated that there will be a substantial improvement in the
amount of groundwater in storage. When the mined area has been fully reclaimed with the
planting of native plant species, artificial (surface) irrigation from groundwater will not be
required and no additional groundwater extraction will be performed associated with the
project. However, because the post-mining conditions will include groundwater-dependent
native plants, some groundwater will be lost to the plants by ET. The additional ongoing
groundwater loss was calculated for the existing vegetation communities, and those established
during reclamation. As presented in Table 3-1, an estimated 336.7 afy is calculated to be lost
from ET based on several factors including depth to groundwater, plant species, density,
microclimate, and the ETo for the site, provided in collaboration with Helix Environmental
Planning biologists with methods employed for a similar local mining project (AECOM, 2018).
This post-project groundwater use represents a reduction of about 58 percent from the
permitted groundwater used by the Cottonwood golf course.
For this analysis of groundwater in storage, GLA also reviewed maps showing the distribution of
the potable water supply provided by County Water Authority (CWA) agencies on the Project
site and in the vicinity of the Project. A tributary watershed was delineated to include the
Project site and extending within the Sweetwater River watershed up to the Sycuan Indian
Reservation to identify the drainage area upgradient of the project, defined herein as the Project
sub-area. The purpose of this evaluation was to identify any areas within the watershed, that
were outside of a CWA agency service area at full build out under the County General Plan, and
thus would be solely reliant on groundwater for water supply. Figure 5 presents the Project subarea overlain on the water district boundaries.
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Table 3-1
Groundwater Demand for Groundwater Dependent Habitat
Species
Factor
(Ks)

Density
Factor
(Kd)

Microclimate
Factor
(Kmc)

Landscape
Coefficient
(KL)1,2

Reference
Evapotranspiration
Rate (inches/year)4

Estimated
Evapotranspiration
(inches/year)5

Mapped
Area
(acres)

ET
Loss
(afy)

Freshwater Marsh
(existing - to remain)

0.90

1

1

0.90

49.7

44.73

0.31

1.16

Streambed

0.7

1

1

0.7

49.7

34.79

9.92

28.76

Riparian Scrub

0.7

1

1

0.7

49.7

34.79

85.08

246.66

Riparian Forest
Riparian Scrub
(rehabilitated)4
Southern Willow Scrub
(existing - to remain)
Southern CottonwoodWillow Riparian Forest
(existing - to remain)

0.4

1

1

0.4

49.7

19.88

15.51

25.69

0.4

1

1

0.4

49.7

19.88

6.13

10.16

0.7

1

1

0.7

49.7

34.79

1.05

3.04

0.4

1

1

0.4

49.7

19.88

12.83

21.26

Vegetation Community

Total
Loss:

336.7

Notes: Groundwater demand is based on groundwater depths ranging from 20 to 30 feet using HLGLs from
measurements in the Lakes #11 and Ivanhoe #11 wells, respectively.
1. The Landscape Coefficients (KL) for the vegetation communities were determined using The Landscape Coefficient
Method and Water Use Classification of Landscape Species (WUCOLS) III in A Guide to Estimating Irrigation Water
Needs of Landscape Plantings in California (University of California Cooperative Extension, California Department of
Water Resources, August 2000).
2. Ks x Kd x Kmc = KL. Landscape coefficient values for the project factor in site conditions, groundwater elevations, and
post-mining planting palettes, which include riparian species and transitional upland species due to conditions that
are drier than typical riverine systems.
3. Landscape Coefficient (KL) x Reference Evapotranspiration = Evapotranspiration (inches/year).
4. Reference evapotranspiration (ETo) from CIMIS (1999).
5. Existing tamarisk scrub, arundo-dominated riparian, disturbed southern willow scrub, and disturbed southern
cottonwood-willow riparian forest will be rehabilitated through the treatment and/or removal of invasive and nonnative plants and installation of native plantings and seed material.

3.1.3

Significance of Impacts Prior to Mitigation

The results of the analyses demonstrate that there will be ample groundwater in storage as a
result of the proposed Project, associated with a reduction of at least 664 afy in groundwater
demand during the Project’s 10-year operational lifespan (6,640 acre-feet in 10 years), with
additional reductions when the mining operations are completed and only landscape irrigation
is required to establish the native vegetation over a period of one to two more years. Once the
vegetation is established, no groundwater extraction will occur, though the groundwater
dependent native vegetation has been calculated to draw upon an estimated 337 afy from the
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underlying groundwater by ET. The net reduction in groundwater use is calculated to be about
467 afy less than existing use for the golf course at the conclusion of the project, resulting in 58
percent more groundwater left in storage compared with the prior golf course water demand.
Review of the Project sub-area with CWA agency coverage, as shown on Figure 5, the majority
of the area is served by the Otay Water District with limited areas being served by the Padre
Dam and Helix Water Districts. Therefore, there are no areas within the drainage area that
would be reliant solely on groundwater at full build out under the County’s General Plan.

3.1.4

Mitigation Measures and Design Considerations

Based on the information obtained on the Project water demand, which is substantially less than
the current permitted groundwater use, the current Project will not impact the amount of
groundwater in storage, and will in fact, improve the groundwater in storage. Additionally, there
are no areas within the Project sub-area that are outside of a CWA service area, and would be
reliant on groundwater as the sole source of water. Therefore, no mitigation measures are
required.

3.1.5

Conclusions

Under the anticipated Project water demand requirements, and based on the above analysis of
groundwater in storage, the proposed Project would have a less than significant impact to
groundwater storage, as defined by the County guidelines.

3.2

Well Testing

3.2.1

Guidelines for the Determination of Significance

3.2.1.1

Well Interference in Alluvial or Sedimentary Basins

County Guidelines have been developed to address significant impacts associated with potential
well interference in alluvial or sedimentary basins stating:
As an initial screening tool, offsite well interference will be considered a significant impact,
if after a five-year projection of drawdown, the results indicate a decrease in water level of 5
feet or more in the offsite wells. If site specific data indicates alluvium or sedimentary rocks
exist which substantiate a saturated thickness greater than 100 feet in offsite wells, a
decrease in saturated thickness of 5% or more in the offsite wells would be considered a
significant impact.

November 7, 2020; Rev. November 2021
SO20.1016 | FINAL Cottonwood_GWeval_Nov2021-12072021.docx

21

Cottonwood Sand Mine
Groundwater Investigation Report
To evaluate impacts from pumping for the project, the County requested a five-year projection
of drawdown at the nearest offsite wells and groundwater dependent habitat, and a
demonstration that the wells have the capacity to be able to produce the groundwater required
for the project.
The offsite wells are situated in two clusters within large-lot, residential parcels on the southern
side of the Project site. Lakes wells #15a and #15b are about 1,875 and 1,100 feet, respectively,
from the nearest offsite well in the westernmost cluster of wells, though these wells are located
in Phase 1, subphase 1b and will be abandoned early in the Project to make way for mining in
that area. The nearest offsite well to the Lakes #11 well, which will remain throughout the
Project and continue to be a groundwater monitoring point for the SWA, is located
approximately 1600 feet away. Ivanhoe well #8 is about 1,375 feet from the nearest offsite well
in the second more easterly offsite well cluster (Figure 5). The remaining site wells are further
away.
The Project has been developed to proceed over a period of 10 years within three continuous
mining phases, with three to four sub-phases within each major phase that are each less than 30
acres. Operations would begin west of the Steele Canyon Road bridge, and then generally
proceed in a southwest-to-northeast direction across the project site, with approximately 20 to
30 acres subject to mining at any one time. Reclamation would begin as soon as possible
following completion of each mining phase and will include irrigation of the native vegetation
for an additional two years following completion of the mining operations.
The estimated water use by the Project is 64 afy of process water and incorporates an additional
20.3 afy of ET loss for a total of 84.3 afy, each year during the 10-year mining operation. An
estimated 55.6 afy would be applied for irrigation of the plants within the reclamation areas for
a total of 139.9 afy (EnviroMine, 2020).
Although the Project may use any or all of its eight wells on site for its water supply, for the well
interference analysis, assumptions were made to evaluate drawdown to the nearest offsite well.
Based on the location of the processing area, near the middle of the property, north of the
Steele Canyon bridge, the process water may be provided by the Ivanhoe #8 and/or Ivanhoe #1
wells for the majority of the Project operations, before the operations move into that area of the
site. GLA assumed that the entire annual volume of process water (84.3 afy) would be obtained
from the Ivanhoe #8 well, a well that is closer to some of the offsite wells, and assumed that it
would be pumping continuously at that rate for five years. Reclamation will begin on the
southern end of the property, in the Phase 1 area, which is closer to offsite wells. Groundwater
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for irrigation may be provided by the Lakes #11 well, supplemented by Lakes #15a and/or #15b
in the first year before they are abandoned in the second year, or groundwater could be
pumped from one or more of the Ivanhoe wells to the north of the Phase 1 area. GLA reviewed
the mining subareas and identified Phases 1b (26.5 acres) and 1c (30.4 acres) as being the two
largest areas to be reclaimed, and also located in close proximity to offsite well users. Although
each area will be irrigated sequentially for two years, with only one year of overlap, it was
assumed that all 56.9 acres within these two subphases would be irrigated for two full years
using the Lakes #11 well alone. Using irrigation water consumption factors for this acreage, an
upper estimated 62.5 afy of groundwater was calculated and assumed to be pumped
continuously for two years.
Well interference analyses were performed using the computer software modeling program,
MODFLOW to assess the drawdown associated with groundwater extraction from the Project
site wells on the nearest offsite wells. A discussion of the methods is presented in Section 3.2.2.
On the basis of the substantially higher historical groundwater use on the Cottonwood Golf
Course (804 afy), it can be demonstrated that the wells on the Project site have the capacity to
provide the necessary groundwater to support the project. This is supported by the fact that the
quantities of groundwater that are proposed for the Project represent less than 20 percent of
the permitted quantity of groundwater that has been used historically at the Cottonwood Golf
Course.

3.2.1.2

Groundwater-Dependent Habitat Guidelines for the Determination of
Significance

The County Guidelines list the following conditions that could result in a significant impact for
groundwater-dependent habitat:
“The project would draw down the groundwater table to the detriment of groundwaterdependent habitat, typically a drop of 3 feet or more from historical low groundwater
levels.”
As stated above, the groundwater drawdown significance threshold as written in the County’s
Biological Resources Guidelines for Determining Significance for groundwater-dependent
habitat is three feet below historical low groundwater levels (HLGL). The three-foot protective
threshold is based on publications that address riparian vegetation and groundwater supply: the
Committee on Riparian Zone Functioning and Strategies for Management (CRZFSM) 2002
publication Riparian Areas: Functions and Strategies for Management and the 2001 Integrated
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Urban Forestry report “Adaptability of Native Plant Species to Groundwater Fluctuations for
Sycamore Ranch”. Riparian areas, as defined by the CRZFSM, are “transitional between terrestrial
and aquatic systems” and are “adjacent to perennial, intermittent, and ephemeral streams…”
(CRZFSM 2002).
Native southern cottonwood willow riparian forest and southern willow scrub habitats dominate
the riparian zone in the southwestern corner of the site. Typical species occurring within
southern cottonwood willow riparian forest on-site include tall, mature western cottonwood
(Populus fremontii), western sycamore (Platanus racemosa), arroyo willow (Salix lasiolepis), and
black willow (Salix gooddingii). The most abundant plants in the southern willow scrub habitat
consist of shrubby to tall willows, including arroyo willow, black willow, and sandbar willow (Salix
exigua). Given that surface flows are controlled by the upstream dam, the existing habitat is
heavily dependent upon groundwater. Despite only periodic surface flows, the highly sandy soils
allow for deep root growth, and vegetation in both riparian habitats is healthy.
The HLGL in the vicinity of the riparian forest area is not known over the period corresponding
to the life of the vegetation. However, between 2007 and 2019, the SWA has performed water
level monitoring at the Lakes #11 well, which is closest to this habitat. The water level data in
this well exhibit fluctuations on the order of 20 feet during some years, potentially associated
with seasonal rainfall and releases by the SWA from Loveland Reservoir into the Sweetwater
River, which recharges the underlying alluvial aquifer. The data indicate that the lowest water
level was measured in January 2013 at 25.6 feet below top of casing, or an elevation of 306.4
feet msl.

3.2.2

Methodology

Because there are no known long-term constant rate well tests on the Project site, the County
provided the hydrogeologic investigation report prepared by Earth Tech (2004) for the adjacent
Steele Canyon Golf Course and Homeowners Association, where a long-term (seven day) well
test was performed, providing aquifer parameters that could be used in lieu of a new well test
for this Project.
The well test closest to the Project site involved pumping from two wells (PW-9 and PW-10;
Figure 10) at a combined rate of 140 gpm, with two observation wells (PW-2 and PW-6) located
at distances from 312 feet and 104 feet, respectively from the nearest pumping well.
Information is available on the two test wells and is provided in Table 3-2.
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Table 3-2
Steele Canyon Well Test Completion Details
Completion
Depth (ft)

Depth to
Water (ft)

Discharge Rate
(gpm)

Alluvium
(ft bgs)

Residuum
(ft bgs)

Fractured
Granite

PW-9

118

22.9

75

0-10

10-118

NA

PW-10

101

22.8

65

0-16

16-100

100-101

Well Name

The two test wells are primarily screened across the residuum, which is generally less productive
aquifer material than the alluvium screened by the wells on the Project site. The Earth Tech
(2004) aquifer test analyses of the nearby PW-9 and PW-10 wells indicated estimates of
transmissivity (T) in the range of 150 to 3,820 ft2/day (or average hydraulic conductivity [K] in the
range of 2 to 38 ft/day), assuming 100 ft of saturated aquifer thickness at each well. Estimates
of storage coefficient (S) were in the range of 0.01 to 0.02 (characteristic of residuum). Other
aquifer tests performed as part of the Steele Canyon report had estimates of S as high as 0.25
(characteristic of alluvium). The corresponding estimates of sustained groundwater production
capacity for these wells were in the range of 35 to 70 gpm. Production (i.e., gpm) rates of the
proposed wells for this Project have not been documented, but a four-hour air-lift capacity test
of an 85-foot deep, on-site well indicated an estimated production rate of 300 gpm. This well is
identified as “Premier Golf” on the well log and thought to be the same well as Ivanhoe #1
(Figure 9). Given the (order of magnitude) higher estimated capacity of the Ivanhoe #1 well, it is
expected that the alluvial aquifer material that other site wells are screened within also yields
higher production capacities (e.g., has higher values of K and/or S) than the residuum aquifer
material screened by the PW-9 and PW-10 wells.

3.2.2.1

Well Test Description

As presented above, for the well interference analysis, although there are eight wells on the
Project site, for the analysis it was assumed that all of the groundwater would be pumped from
the Lakes #11 (irrigation water) and Ivanhoe #8 (mine processing) wells. These wells were
selected because they were closest to off-site wells and/or groundwater dependent habitat. For
the purpose of evaluating expected groundwater level responses (i.e., drawdown) due to the
pumping of the Ivanhoe #8 and Lakes #11 wells, GLA constructed a MODFLOW-2005
(Harbaugh, 2005) numerical groundwater flow model to estimate alluvial aquifer conditions
beneath and in the vicinity of the site during Project implementation. Due to the limited
information available at the Project site, the model was not formally calibrated and was setup as
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a drawdown model, which assumes an initially flat water table that simulates the changes in
groundwater flow conditions (i.e., drawdown) as a result of pumping.
The 100-foot thick single-layer model was constructed with active cells representing the alluvial
aquifer material, discretized horizontally with 100 foot by 100-foot gridded cells. The model
simulates groundwater levels within the alluvial aquifer assuming constant T and S values for the
active cells, which are bounded by a no-flow boundary along the contact between alluvial
material and adjacent low-permeability granitic rocks and a General Head Boundary (GHB) at
the western downstream edge of the model, far enough from the pumping well locations such
that water level changes at this boundary are small.
The model was simulated with the upper values calculated from the Steele Canyon Golf Club
aquifer testing since they were performed in lower permeability residuum and fractured bedrock
and likely not representative of higher permeability sandy alluvium present beneath the project
site. A K of 40 ft/day (T of 4,000 ft2/day) and an S of 0.25 was selected to represent the alluvial
aquifer. The 40 ft/day K value is the geometric mean of the range of K values for clean sand
(Freeze and Cherry [1979]) and is similar to the upper range of K estimated during aquifer
testing of nearby PW-10. The S of 0.25 is the upper range estimated from aquifer testing of
nearby well PW-4 in Mexican Canyon and an average value of unconsolidated sand materials as
suggested by Johnson (1967).

3.2.2.2

Well Test Analysis

The time series of simulated drawdown at pumping well Lakes #11 and Ivanhoe #8 during the
base case scenario (base case scenario is described in Section 3.2.1.1 and assumes Lakes #11 is
pumped at 62.5 afy for two years and then ceases and then Ivanhoe #8 is pumped at 84.3 afy for
five years) are shown on Figure 10; the highest volume of water required for the project. For the
analysis, although groundwater may be extracted from any of the eight on-site wells, to evaluate
the “most conservative,” maximum drawdown, only the Lakes #11 was assumed to pump at a
continuous rate of 62.5 afy over a two-year period to irrigate the two largest phase areas
(Phases 1b and 1c), even though there would actually only be a one-year overlap, meaning that
the actual water demand would be lower than modeled. To support mining operations, the
Ivanhoe #8 was assumed to pump continuously at a rate of 84.3 afy for five years, even though
other wells could be used. Only these two wells were included in the model based on their
proximity to off-site wells and/or groundwater dependent habitat to assess maximum impacts
(drawdown) to these off-site sources. Under this scenario, after two years of pumping at Lakes
#11 and Ivanhoe #8, an estimated drawdown of 2.4 ft is calculated at Lakes #11 and a
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drawdown of 3.7 ft is estimated at Ivanhoe #8. After five years of pumping from Ivanhoe #8, a
drawdown of 5.4 ft is expected to occur at this well, while drawdown is expected to have
decreased at Lakes #11 (due to the cessation of pumping at Lakes #11 as the mining operations
move northward) to about 1.2 ft. Simulated drawdowns throughout the Project area after two
years and five years of pumping are shown on Figures 11a and 11b, respectively. As shown on
these figures, the cone of depression surrounding each of these wells is very small around the
pumping wells and the drawdown is reduced greatly within a very short distance away from the
pumping wells. For example, the estimated drawdown of 5.4 ft at Ivanhoe #8 after five years,
only occurs in the immediate vicinity of the well and is less than five feet a short distance away.
Similarly, the maximum drawdown of 2.4 feet at Lakes #11 after two years is reduced rapidly
away from this well.
Based on these results, the amount of drawdown expected to occur beneath the riparian
preservation and rehabilitation areas is projected to be less than the 2.4 feet in Lakes #11 and
therefore is less the County drawdown threshold of three feet below HLGL (Figure 11b). As the
groundwater flow model simulates the alluvial formation only, with a no-flow boundary
assumed along the interface between alluvium and crystalline bedrock, it is implicitly assumed
that a large contrast in the hydraulic conductivity exists at that interface. This large contrast in
hydraulic conductivity between the two formations limits the drawdown propagation in the
model from the alluvium into the granitic bedrock. Extrapolation of the drawdown contours to
outside the simulated model domain, the maximum amount of drawdown expected to occur at
the nearest off-site water well from Lakes #11 (labeled LWELL-7055 located about 1,600 ft east
northeast of Lakes #11 [Figures 11a and 11b]) is projected to be two feet, if it were assumed that
this well was completed in alluvium. However, based on the geologic map and well log
(Appendix B), this offsite well was completed within granitic bedrock, and a large contrast of
hydraulic conductivity is expected between alluvium and bedrock (i.e., smaller hydraulic
conductivity of granitic material compared with alluvium). The simulated grid was extended
beyond the alluvial footprint to include a portion of the bedrock where this nearest well is
located and a lower K value of 0.1 ft/day and S of 0.01 were assigned to the bedrock. Under this
simulation, as shown in Figure 11c, the bedrock area practically becomes a no-flow area to the
alluvium and the drawdown is projected to be about 1 foot. The larger the contrast between
hydraulic conductivity in both formations, the less propagation of drawdown effects into the
granitic bedrock.
At the nearest off-site well from Ivanhoe #8 (labeled LWELL-6061 located about 1,375 ft to the
south-southwest; Figures 11a and 11b) the drawdown is less than four feet (Figure 11b). As
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shown on Figure 11b, drawdown after five years of pumping is less than the County’s drawdown
threshold of five feet for all off-site wells. The magnitude of drawdowns simulated by the model
likely overestimate future conditions, due to:
-

no simulation of, natural recharge (i.e., precipitation) or return flows (i.e., recharge from
irrigation),

-

simulation of no-flow boundary along the sides and bottom of the active model cells
(i.e., contact between alluvial and bedrock/residuum aquifers), and

-

pumping focused at two wells instead of potential distributed among up to eight on-site
wells.

3.2.3

Significance of Impacts Prior to Mitigation

3.2.3.1

Well Test and Well Interference Analysis Significance of Impacts Prior to
Mitigation

Based on the results of the well interference analysis, under the above conditions, it was
calculated that the maximum drawdown at the nearest offsite well located 1,600 feet from Lakes
#11 pumping at a rate of 62.5 afy (39 gpm) to irrigate reclaimed Phase 1b and 1c areas is 2 feet
after two years of groundwater extraction. The drawdown from pumping of the Ivanhoe #8 at a
rate of 84.3 afy (52 gpm) after two years at the nearest off-site well (1,375 feet away) is less than
3 feet (Figure 11a). Additional pumping from the Ivanhoe #8 well for five years is calculated to
be less than 4 feet at the nearest offsite well, 1,375 feet away (Figure 11b).
Therefore, the five-foot threshold value established by the County for off-site well interference is
not predicted to be exceeded over a 5-year period with the proposed project pumping rates or
under this more conservative two well pumping scenario. It is concluded that well interference
from groundwater production will not exceed the County threshold of a significant decrease in
water levels (e.g., 5 feet or more) in off-site wells after a five-year projection of drawdown. This
is considered a less-than-significant impact based on the County of San Diego well interference
threshold.

3.2.3.2

Groundwater-Dependent Vegetation Significance of Impacts Prior to
Mitigation

Based on the results of the well interference analysis, under the above conditions, it was
calculated that the maximum drawdown at the nearest groundwater dependent habitat located
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adjacent to Lakes well #11 (the well closest to the groundwater dependent habitat), pumping at
a rate of 62.5 afy (39 gpm) to irrigate reclaimed Phase 1b and 1c areas is less than 2.4 feet after
two years of groundwater extraction. This would not induce drawdown to levels of 3 feet below
historical low water levels and therefore would be considered a less than significant impact
based on the County of San Diego groundwater dependent habitat threshold.

3.2.4

Mitigation Measures and Design Considerations

Based on the well interference analysis, and information obtained on the Project water demand,
which assumed maximum pumping to support the mining operations and irrigation of the
largest reclamation area, the Project is not predicted to exceed the County threshold of
significance criterion of five feet of drawdown at the nearest offsite well user. It may be
supported by the substantially reduced quantity of water required in comparison with the
current permitted groundwater use.
Although the HLGL is not known in the vicinity of the groundwater dependent habitat, the Lakes
#11 well, in close proximity to the groundwater dependent habitat, has exhibited fluctuating
groundwater levels of around 20 feet; rising to near ground surface. The lowest water level
measured in 2013 of 306.4 feet above mean sea level (about 23 feet below ground surface)
measured during a regional drought may be used as the surrogate HLGL. Understanding that
the Project will pump considerably less groundwater than is currently being pumped, a threefoot decline in the static water level, three feet below the HLGL is not likely to be exceeded.
Under normal or wet hydrologic conditions, the simulated drawdown will not approach the
surrogate HLGL, and therefore the County’s significance threshold of three-feet of drawdown
would not be exceeded in either case, and the Project will not impact the existing groundwater
dependent habitat. No mitigation measures are required. However, during the course of the
project, biological monitoring will be performed to assess the health of the plant community in
the reclamation areas and including the existing riparian habitat. This monitoring will continue
at least two years after the mining operations have been completed and would continue until
revegetation standards are met after the final phase.

3.2.5

Conclusions

Using available well test data from two wells on the adjacent Steele Canyon golf course site,
screened primarily in the residuum, and extrapolating reasonable aquifer properties of T and S
to be more representative of the alluvial material found on the Project site, the well interference
analysis concluded that the drawdown at the nearest off-site well and at the groundwater
dependent habitat will not exceed a County drawdown threshold. The impacts to the project
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from pumping will be less than significant and no mitigation measures are required. Biological
monitoring of the reclamation areas and existing groundwater dependent habitat will be
conducted, including a limited time after pumping has ceased, and until vegetation standards
established by the reclamation plan are met.

4.

Water Quality

The project will not use groundwater as a potable source, but will obtain limited potable water
for operational staff from imported water from the Otay Water District. Because Project
groundwater is not required to be potable, discussion of water quality and an impact analysis
has not been conducted and is therefore omitted from this report. However, soil samples from
three borings, three groundwater and three surface water samples were collected at the north,
middle and south ends of the Project site as a separate study for the project. The results of
these sampling events are summarized in separate Water Quality Evaluation Report (GLA, 2021).
The report concluded that water quality at the Project site generally meets WQOs and Federal
and State MCLs, with the exception of exceedances of some secondary MCLs (established for
aesthetics) for specific conductance, TDS, iron, and manganese and one exceedance of pH in
surface water. Surface water pH was just below the federal MCL of 6.5 at the midstream surface
water sample location. Based on these results, generally the water quality related to dissolved
content (as monitored by specific conductance and TDS concentrations) and iron and
manganese is relatively poor, most likely associated with naturally occurring metals from the
surrounding bedrock, while all other constituents appear to meet drinking water standards.

5.

Summary of Project Impacts and Mitigations

As presented in Section 2.4, the proposed Project will result in a substantial reduction in the
historical groundwater that has been used to support the Cottonwood Golf Course. The mining
project estimates that on average it will use 139.9 afy for its mining operations and for irrigation
to establish the plant community in the reclaimed areas. A peak pumping rate of 146.9 afy may
occur, when the largest reclamation area is being irrigated. In comparison, the golf course
estimates that it has been recently using 804 afy. Once the project is complete after 10 years of
mining and up to an additional two years of plant irrigation, no further groundwater extraction
is proposed. However, following completion of the mining project, groundwater loss from ET
associated with the established and planted native groundwater dependent vegetation, is
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calculated to be about 337 afy; still 58 percent less than the prior permitted groundwater used
for irrigation of the Cottonwood golf course.
The following presents a summary of the potential groundwater impacts evaluated associated
with the Cottonwood Sand Mine Project. Included is a discussion of the analysis of the
groundwater in storage, well interference and potential impacts to offsite well users and
groundwater dependent habitat.

5.1

50% Reduction in Groundwater Storage Impacts Summary

As presented in Section 3.1, based on a reduction in annual groundwater extraction of over 80
percent while the Project is in operation, and of about 58 percent associated with the ongoing
native groundwater dependent plant groundwater use following completion of the project the
Project will not exceed the 50 percent reduction in groundwater storage threshold, but will likely
increase groundwater in storage, and therefore, groundwater impacts to storage will be less
than significant.

5.2

Well Interference Impacts Summary

As presented in section 3.1, although local water users receive water supply from the Otay Water
District, some also were identified as also having a well on their property. The nearest off-site
well users are located within about 1,375 feet from the Ivanhoe #8 well, and within about 1,600
feet from the Lakes #11 well. Although the Project may use up to eight on site wells, as
presented in Section 3.2.2, the well interference analysis conservatively assumed that only the
Lakes #11 and Ivanhoe #8 wells, closest to off-site well users would be pumped, during the
period of peak water demand. Based on this analysis, the drawdown at the nearest off-site well
to the Lakes #11 well (1,600 feet away) would be about 1 foot after two years of continuous
pumping using a model simulation incorporating crystalline bedrock in the vicinity of that
location. The drawdown would be less than three feet to the nearest offsite well to the Ivanhoe
#8 well (1,375 feet away) over this same time. After five years, with Ivanhoe #8 continuing to
pump in support of the mining operations, the drawdown to the nearest offsite well (1,375 feet
away) would be less than four feet.
Because the predicted drawdown values are less than the County’s well interference drawdown
threshold of five feet for offsite wells, the Project’s groundwater demand would be considered
to be a less than significant impact to offsite well users.
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5.3

Groundwater-Dependent Habitat Impacts Summary

As presented in Section 3.2.1.2, there is an area of potentially groundwater dependent habitat
on the southwest side of the property. Although the HLGL is not known over the life of this
vegetation, water level data has been collected by the SWA in the Lakes #11 well, adjacent to a
portion of this vegetation. Over the course of the monitoring period, water levels have
fluctuated seasonally by about 20 feet, rising to nearly ground surface on several occasions and
a lowest water levels measured during the start of a drought in 2012. Although a HLGL cannot
be determined precisely, the low measured in 2013 may be a reasonable surrogate HLGL. It
should be noted that with the significantly lower pumping rates associated with the project, this
HLGL may not be reached.
Well interference modeling was performed to assess the drawdown from Project pumping at the
highest estimated rate associated with irrigation of the largest reclamation area. Based on the
results of the well interference analysis, it was calculated that the maximum drawdown at the
nearest groundwater dependent habitat located adjacent to the Lakes well #11, is less than 2.4
feet after two years of groundwater extraction. Therefore, the County’s significance threshold of
three-feet of drawdown below historical low groundwater levels would not be exceeded, and
the Project will not impact the existing groundwater dependent habitat.
Because the predicted drawdown is less than the County’s well interference drawdown threshold
of three feet below HLGL for groundwater dependent habitat, the Project’s groundwater
demand would be considered to be a less than significant impact to this habitat.

5.4

Mitigation Measures Summary

The results of this analyses described above indicate that there are no significant groundwater
quantity impacts associated with the proposed Project. As a result, no mitigation measures are
required. However, the Project includes monitoring of the vegetation within the reclaimed areas
of the site and would also include monitoring of the existing groundwater dependent habitat on
the south side of the Project area. The vegetation monitoring, would continue until vegetation
standards established in the reclamation plan have been met.
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Locations of Permitted
Off-Site Wells
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Figure 8
Site Plan
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Figure 11a
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Cottonwood Sand Mine
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Figure 11b
Simulated Groundwater Drawdown
after 5 Years of Pumping
Cottonwood Sand Mine
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LQYHVWLJDWLRQUHTXLUHPHQWVIRUWKHSURMHFWZKLFKDUHSURYLGHGEHORZ$WWDFKHGLVD
UHYLHZRIWKHGUDIW*URXQGZDWHU8VH$QDO\VLVLQHOHFWURQLFWUDFNHGFKDQJHVLQVWULNHRXW
XQGHUOLQH6WDIIZRXOGOLNHWRKDYHDPHHWLQJZLWKWKHDSSOLFDQW¶VWHDPWKDWSUHSDUHG
WKLVOHWWHUWRJRRYHUWKHZDWHUGHPDQGDVVXPSWLRQVDQGGLVFXVVWKHVFRSHRI
JURXQGZDWHULQYHVWLJDWLRQ
*URXQGZDWHU,QYHVWLJDWLRQ
*HQHUDO 3URMHFW ,QIRUPDWLRQ %DVHG RQ WKH SRWHQWLDO LPSDFWV WKH SURMHFW PD\ KDYH WR
JURXQGZDWHU UHVRXUFHV D JURXQGZDWHU LQYHVWLJDWLRQ LV UHTXLUHG WR HYDOXDWH WKH
VLJQLILFDQFH RI SRWHQWLDO LPSDFWV 7KH JURXQGZDWHU LQYHVWLJDWLRQ UHSRUW PXVW EH
FRPSOHWHG XVLQJ WKH &RXQW\¶V DSSURYHG *XLGHOLQHV IRU 'HWHUPLQLQJ 6LJQLILFDQFH DQG
5HSRUW)RUPDWDQG&RQWHQW5HTXLUHPHQWVZKLFKFDQEHIRXQGRQWKH:RUOG:LGH:HE
DW
KWWSZZZVGFRXQW\FDJRYGSOXGRFV*5:75*XLGHOLQHVSGI
*XLGHOLQHV 
KWWSZZZVGFRXQW\FDJRYGSOXGRFV*5:755HSRUW)RUPDWSGI 5HSRUW)RUPDWV 

7KHSURMHFWLVDOVRVXEMHFWWRWKH*URXQGZDWHU2UGLQDQFH7KHLQYHVWLJDWLRQPXVWPHHW
WKH UHTXLUHPHQWV RI WKH 6$1 ',(*2 &2817< *5281':$7(5 25',1$1&( 12
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7KLV
GRFXPHQW
LV
DYDLODEOH
DW
KWWSZZZVGFRXQW\FDJRYGSOXGRFV*5281':$7(525'SGI

7KH SURMHFW LV FRQVLGHUHG D ³ZDWHU LQWHQVLYH XVH´ DV GHILQHG E\ WKH *URXQGZDWHU
2UGLQDQFH  *URXQGZDWHU 2UGLQDQFH 6HFWLRQ % UHTXLUHV D JURXQGZDWHU



LQYHVWLJDWLRQLQZKLFKWKHIROORZLQJILQGLQJPXVWEHPDGH³IRUDZDWHULQWHQVLYHXVHWKDW
JURXQGZDWHU UHVRXUFHV DUH DGHTXDWH WR PHHW WKH JURXQGZDWHU GHPDQGV ERWK RI WKH
SURMHFWDQGWKHJURXQGZDWHUEDVLQLIWKHEDVLQZHUHGHYHORSHGWRWKHPD[LPXPGHQVLW\
DQGLQWHQVLW\SHUPLWWHGE\WKH*HQHUDO3ODQ´
*URXQGZDWHU ,QYHVWLJDWLRQ 5HTXLUHPHQWV %HORZ LV D OLVW RI LWHPV ZKLFK PXVW EH
DQDO\]HG LQ WKH LQYHVWLJDWLRQ DV GHVFULEHG LQ GHWDLO LQ WKH *XLGHOLQHV IRU 'HWHUPLQLQJ
6LJQLILFDQFHDQG5HSRUW)RUPDW*XLGHOLQHVDQG&RQWHQW5HTXLUHPHQWVIRU*URXQGZDWHU
5HVRXUFHV

5HGXFWLRQRI*URXQGZDWHULQ6WRUDJH$QHYDOXDWLRQRIWKHORQJWHUPJURXQGZDWHU
DYDLODELOLW\ LV W\SLFDOO\ UHTXLUHG IRU WKH SURMHFW¶V WULEXWDU\ ZDWHUVKHG ZKLFK WDNHV LQWR
FRQVLGHUDWLRQJURXQGZDWHUUHFKDUJHHVWLPDWHGJURXQGZDWHULQVWRUDJHDQGJURXQGZDWHU
GHPDQG DW PD[LPXP EXLOGRXW RI WKH *HQHUDO 3ODQ  7KH SURMHFW LV JRLQJ WR UHVXOW LQ
VXEVWDQWLDOUHGXFWLRQLQJURXQGZDWHUXVHDVFRPSDUHGWRWKHSHUPLWWHGJURXQGZDWHUXVH
IRUDKROHJROIFRXUVH,WFDQWKHUHIRUHEHGHPRQVWUDWHGWKDWJURXQGZDWHUFRQGLWLRQV
ZLWKLQWKHEDVLQZLWKLPSOHPHQWDWLRQRIWKHSURMHFWZRXOGEHLPSURYHG$GGLWLRQDOO\WKH
SURMHFWVLWHDQGYLFLQLW\DUHZLWKLQWKH&RXQW\:DWHU$XWKRULW\ &:$ DQGWKHUHIRUHKDV
DFFHVVWRLPSRUWHGZDWHUVXSSOLHVIURP&:$PHPEHUDJHQFLHV7KHUHIRUHUDWKHUWKDQD
ZDWHUEDODQFHDQDO\VLVLWLVUHTXHVWHGWRGRFXPHQWWKHFKDQJHVLQJURXQGZDWHUGHPDQG
LQWKHUHSRUWWRGHPRQVWUDWHLPSURYHGJURXQGZDWHUFRQGLWLRQVDVDUHVXOWRIWKHSURMHFW

$GGLWLRQDOO\ LQ RUGHU WR PHHW WKH ILQGLQJV RI 6HFWLRQ % RI WKH *URXQGZDWHU
2UGLQDQFH LQFOXGH D ILJXUH VKRZLQJ WKH WULEXWDU\ ZDWHUVKHG DQG HYDOXDWH EXLOGRXW
SRWHQWLDOXQGHUWKH*HQHUDO3ODQWKDWZRXOGEHUHOLDQWRQJURXQGZDWHU,QFOXGHRQWKH
ILJXUHWKHSRUWLRQRIWKHWULEXWDU\ZDWHUVKHGWKDWLVZLWKLQWKH&:$DQGZRXOGKDYHDFFHVV
WRLPSRUWHGZDWHUVXSSOLHVYVDUHDWKDWLVHQWLUHO\GHSHQGHQWRQJURXQGZDWHU,QFOXGH
HYDOXDWLRQRQZKHWKHUWKHSURMHFWZRXOGLPSDFWWKHEDVLQ¶VDELOLW\IRUODQGWKDWLVHQWLUHO\
JURXQGZDWHUGHSHQGHQWWREHGHYHORSHGWRWKHPD[LPXPGHQVLW\DQGLQWHQVLW\SHUPLWWHG
E\WKH*HQHUDO3ODQ

:HOO 7HVWLQJ $FFRUGLQJ WKH DSSOLFDQW WKH VLWH KDV HLJKW SURGXFWLRQ ZHOOV WKDW KDYH
KLVWRULFDOO\EHHQXVHGIRULUULJDWLRQRIWKHJROIFRXUVH7KHSURMHFWUHSRUWHGO\LQWHQGVRQ
XVLQJ WZR SURGXFWLRQ ZHOOV :HOO  ,YDQKRH DQG  /DNHV ZKLFK ZLOO FRQFHQWUDWH
JURXQGZDWHU XVH IRU WKH SURMHFW IURP WKHVH WZR ZHOOV  :HOO LQWHUIHUHQFH DQDO\VLV LV
UHTXLUHG WR HYDOXDWH SRWHQWLDO LPSDFWV RQ WKH QHDUHVW RIIVLWH ZHOOV DQG WR JURXQGZDWHU
GHSHQGHQW KDELWDW  3HU &RXQW\ *XLGHOLQHV D \HDU SURMHFWLRQ RI GUDZGRZQ DW WKH
QHDUHVWRIIVLWHZHOOVDQGJURXQGZDWHUGHSHQGHQWKDELWDWVKDOOEHFRQGXFWHG$GGLWLRQDOO\
WKHLQYHVWLJDWLRQVKRXOGGRFXPHQWZKHWKHUWKHVHZHOOVKDYHWKHFDSDFLW\WREHDEOHWR
SURGXFHWKHSURMHFW¶VSURSRVHGJURXQGZDWHUXVH

7RSHUIRUPZHOOLQWHUIHUHQFHDQDO\VLVSURMHFWVW\SLFDOO\DUHUHTXLUHGWRSHUIRUPDTXLIHU
WHVWV IURP RQVLWH ZHOOV  ,W LV VWDII¶V XQGHUVWDQGLQJ WKDW WKHUH PD\ EH DTXLIHU WHVW GDWD
DYDLODEOHWKDWFRXOGEHXVHGLQOLHXRIQHZZHOOWHVWLQJ$VDILUVWVWHSSOHDVHSURYLGHDQ\
SUHYLRXVFRQVWDQWUDWHDTXLIHUWHVWGDWDIURPZHOOVDW&RWWRQZRRG*ROI&RXUVHRUZLWKLQ
WKH LPPHGLDWH YLFLQLW\ RI WKH SURMHFW VLWH IRU UHYLHZ E\ &RXQW\ VWDII  6WDII ZRXOG WKHQ



UHYLHZ ZKHWKHU SUHYLRXVO\ FROOHFWHG GDWD LV DSSURSULDWH IRU ZHOO LQWHUIHUHQFH DQDO\VLV
UDWKHUWKDQKDYLQJWRSHUIRUPQHZZHOOWHVWLQJ

:DWHU 4XDOLW\ 'HVFULEH DOO SURSRVHG SRWDEOH ZDWHU XVHV DQG WKH VRXUFH V   ,I RQVLWH
JURXQGZDWHULVDVRXUFH3'6ZLOOVFRSHZDWHUTXDOLW\WHVWLQJUHTXLUHPHQWV,ISURSRVHG
IURP2WD\:DWHU'LVWULFWSOHDVHLQFOXGHDZLOOVHUYHOHWWHUIURPWKH'LVWULFW

*URXQGZDWHU,QYHVWLJDWLRQ5HSRUW7KHUHSRUWVKDOOIROORZWKHLWHPVRXWOLQHGLQWKH&RXQW\
5HSRUW)RUPDWV6HFWLRQVDQGRIWKHUHSRUWVKDOOLQFOXGHLPSDFWVDQDO\VLVIRU
5HGXFWLRQ LQ 6WRUDJH DQDO\VLV RI RIIVLWH ZHOO LQWHUIHUHQFH DQG DQDO\VLV RI LPSDFWV WR
JURXQGZDWHUGHSHQGHQWYHJHWDWLRQ$*003ZLOOEHSUHSDUHGDVQHFHVVDU\EDVHGRQ
WKHUHVXOWVRIWKHJURXQGZDWHULQYHVWLJDWLRQ

:HOO'HVWUXFWLRQ3HUPLW3ODQQLQJDQG'HYHORSPHQW6HUYLFHV 3'6 KDVGHWHUPLQHG
WKDWWKHSURMHFWVLWHZLOOUHTXLUHD:HOO'HVWUXFWLRQ3HUPLWIRUDQ\ZHOOVQRWEHXVHGDV
SDUWRIWKLVSURMHFW7RDSSO\IRUDZHOOGHVWUXFWLRQSHUPLWSOHDVHFRQWDFWWKH
'HSDUWPHQWRI(QYLURQPHQWDO+HDOWK '(+ /DQGDQG:DWHU4XDOLW\'LYLVLRQDW  
'(+FDQDOVRSURYLGHWKHFXUUHQWIHHWKDWLVUHTXLUHGWREHFROOHFWHGIRUWKH
SHUPLW7KHSHUPLWPXVWEHREWDLQHGE\D&/LFHQVHG&RQWUDFWRUZKRLVOLVWHGRQWKH
'(+DSSURYHG:HOO'ULOOHU¶V/LVWDW
KWWSVZZZVDQGLHJRFRXQW\JRYFRQWHQWGDPVGFGHKOZTG:HOO'ULOOHUV/LVW
SGI

$IRUPDOOHWWHUIURPWKH'(+PXVWEHVXEPLWWHGWR3'6LGHQWLI\LQJHLWKHUWKDWWKHSHUPLW
KDVEHHQDSSURYHGRULVLQWKHSURFHVVRIDSSURYDO,QDGGLWLRQSULRUWRWKHDSSURYDORI
DQ\PLQLQJLQHDFKSKDVHSURRIRIFRPSOHWLRQRIWKHZHOOGHVWUXFWLRQIRUZHOOVLQWKH
XSFRPLQJPLQLQJSKDVHZLOOEHFRQGLWLRQHGZLWKLQWKLVSHUPLW

7KH0HPRUDQGXPRI8QGHUVWDQGLQJPXVWEHH[HFXWHGE\WKHDSSOLFDQWDQG
FRQVXOWDQWDQGVXEVHTXHQWO\VXEPLWWHGZLWKWKHILUVWLWHUDWLRQUHYLHZ


Cottonwood Sand Mine
Groundwater Investigation Report

Appendix B
Well Logs Provided by the
County

  #  " #' # "   #%
  %#"  "  !$    #    
 #  #    &!! %#  % #" # 

41- ?-055

•
COUNTY OF SAN DIEGO
DEPARTMENT OF PUBLIC HEALTH

APPLICATION

PERMIT

WELL

0
0
0

Destruction

Individual
Domestic

,....,

Agricultural
Industrial

0
0

0
Community
Other

0

Rotary

0

Cable Tool

0

Other

.e::J___

I

:z.._.Q

to

Diameter

Depth:2=22

· Type

Max.Q?e>G>

Feet

Neat Cement

From _ _ _ _ _ to _ _ _ _ _ Feet

tf

D

Cement Grout

From _ _ _ _ _ to _ _ _ _ _ Feet

\

Wall or

Puddled Clay

0

Concrete

0

DATE OF WORK

PROPOSED PERFORATIONS OR SCREEN
From _ _ _ _ _ . to _ _ _ _ _ Feet

_-<fJ_+-t-·- - - -

From _ _ _ _ _ to _ _ _ _ _ Feet

Start _ _

from _ _ _ _ _ to _ _ _ _ _ Feet

Completion _ _ _ _ _ _ _ _ _ _ _ __

From

Feet

to

NAME OF WELL OWNER

f /(v t11 t J:

LOCATION OF WELL

J

£!f

3eog, '8'

fN i ll'Ow

J)y

()"//f

0

.

BUSINESS ADDRESS

DISPOSITION OF APPLICATION
(FOR HEALTH OFFICERS USE ONLY)

I'!? t2'
DENIED

LICENSE .NUMBER

t/JJ!.,57P'7

Cash Deposit
Bond Posted

6--0
-- Fee paid on

hereby agree to comply with all regulations of the Department of the Public
Health and with all ordinances and laws
of the County of San Diego and of the
State of California pertaining to well construction, repair, modification and destruction. Immediately upon completion of work
I will furnish the Department of Public
Health with a complete and accurate log
well
of t
------------------- __________ [ ------- --

__________________
SAN 53 (5-74)

/_I.""---""'-

'.LLCL.-'

_________ _

__z_;f
DATE

0
Q

PROPOSED CASING

PROPOSED WELL DEPTH

From

EQUIPMENT (Check)

USE (Check)

TYPE OF WORK (Check)

l.U () a aI 3

Permit No.

SAN DIEGO; CA. 92101

1600 PACIFIC HIGHWAY

New Well
Repair or Modification
Time Extension

Page 1 of 2 pages

DATE

COUNTY OF SAN DIEGO
•
DEPARTMENT OF PUBLIC HEALTH

WELL PERMIT APPLICATIO.

Page 2 of 2 pages
Permit

160.0 PACIFIC HIGHWAY
SAN DIEGO' CALIF". 92101

.

Assessor's Parcel No.L7°/ <{

LOCATION

-/ tJ --;? 6

INDICATE BELOW THE EXACT LOCATION OF WELL WITH RESPECT TO THE FOLLOWING ITEMS: PROPERTY
LINES, WATER BODIES OR WATER COURSES, DRAINAGE PATTERN, ROADS, EXISTING WELLS, SEWERS AND
PRIVATE SEWAGE DISPOSAL SYSTEMS. INCLUDE DIMENSIONS.

1<-"rvu-i(
f

1, 72

UJitlcµ,V G

N

ijt(tf- §if 7'?·

f
J
i

I

1

I
f
f

Cl
SAN

B 3

(S-74)

.,

"

•

County Mail Station -A-21 ()
Fl AST CARSON COPY

•

COUNTY OF SAN DIEGO

ASSESSORS PARCEL NUMBER:

DEPARTMENT OF HEAL TH SERVICES
1700 PACIFIC HIGHWAY, SAN DIEGO, CA 92101

"3 f 3

State Well No. _

WATER WELL DRILLERS REPORT

Notice of Intent No. WC()
Local Permit No. or Date - - - - -

(INSERT under ORIGINAL PAGE w/carbon of State Form)

_.._!______

Other Well N o . - - - - - - - -

(12) WELL LOG: Total depth __ ft. Depth of completed well _ _ _ ft.
from ft.

(2)

WELL

County
..,;)
Well address
Township Q__j 1-

from above
Range _

ft. Formation (Describe .by color, character, size or matEirial I

to

(See instructions):

Owner's Well

__.l.......0--.__ Section

C) -

L..f

fb/P

"'

? _

Distance from cities, roads, railroads, fences, etc.

OEPARTMENT USE ONLY

'£c:,,-/
I!

h

_..__

A::.,.

v

13) TYPE OF..w6RK:
New Well rrOeepening 0

I

Reconstruction

Cl

Reconditioning

C1
Cl

!--------------------------'-1--------------------------

Horizontal Wall
Destruction Cl (Describe
destruction materials and
procedures in Item (21

::J. L,,1 G'. ;?'"{

t o - ·-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

·

·

-

-

(41 PROPOSED USE:

rr,,.. .

Domestic
Irrigation
Industrial
Test Wall
Stock
Municipal
Other

-

{51 Equipment:

Rotary

CJ

Reverse
Bucket

ef

From
ft.

n

Plastic· Cl
To
ft.

Concrete Cl
Dia.
in.

0

!-------------------------·----

f-----------------------...;..;. __.,__

Cl
Cl

'-·-ft.

(81 Perforations:
Type of perforation or size of screen

(7) Casi""' Installed:

Steel

Cl
Cl
Cl

(61 Gravel Pack:
Yes Cl NO' CJ Size
Diameter of above
Packed from
to

Cl
Cl
Cl

Air

Cable
Other

jf4'"

From
ft.

G1199or
Wall

To
ft.

Slot
Size

(9) WELL SEAL;
ft.
Cl If yes, to depth8 0
No Cl Interval _ _ _ _ _ _ ft.

Was surface sanitary seal provided?
Were strata seated against pollution? Yes

;.;.
(10) WATER LEVELS:

O

0,_,,.----------- ft.

1

Depth of first water, if known

Standing level after well

ft.

WELL DRILLERS STATEMENT: I hereby declare uncer oena 1 t·1
of perjury that the information provided in this report
i s true .
Thi s water we 11 was inst a 11 e d i n como 1Linc e
with
County Cod
and State of C:1ifornia,
s,
SIGNED·

1111 WELL TESTS:
/7 _ /)/)_ _
NAME
Was well test made?
Yes
Cl If yes, by
.
Type of test
Pump 0
Bailer 0
Air iift Cl
- O
Address
Depth to water at start of test
ft.
At end of test
ft;
City
Discharge ¢l> gal/min attar .L_ hours
Water temperature _ _ __.

£0

Chemical analysis made? Yes Cl
Was electric log made?
Yes Cl

oHs:EHP-732

No
No

Y

e'if yes, by whom?

..

I /R,iJ /. ,-f:·. td_.ztL_
LP.
V tJ D

or

7
(/JIM-'(_

License No.

o/;l.

__

---

7"''on1 (Tyoed or o"r.:•:I

. :;<.... _ 'f d".__
-----of this :eoort

Y /Z :;;;:>__!(____

attach copy to this report

(s(:QNFIOENTIAL - NOT FOR PUBLIC USE - WATER CODE SEC. 13752'

The information in this grayed area has been blocked from public viewing
pursuant to section 13752 of the Water Code and the Information Practice
Act of 1977, to protect personal information.

