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TREE INVENTORY AND RIPARIAN HABITAT RETENTION PLAN

An inventory of trees on the Conrock/Fenton property (Planning
Areas II and III) was made to quantify the impact resulting from
completion of the project on this segment of the vegetative cover.
Counts were made in the field from points approximately 150 feet
above the property with the aid of 10 x 50 binoculars, and checked
where necessary at closer range. Assumptions made regarding the

inventory were:

1. No dead trees were included in the total count.

2. Multi-trunked trees were counted as one.

3. Dense groupings of immature trees of the same species
were counted as an equivalent number of mature trees
of that species which would occupy the same amount of
space.

4, Elderberry was counted due to its arboreal nature, but

willow saplings along the river bed were not.

The distinction between those trees which are to remain and those
to be removed was originally based on the plat map (Figure 1-3)
for the Conrock/Fenton Sweetwater Project EIR.1

The excavation plan was subsequently altered to minimize the
loss of riparian habitat from the site. Two major areas were to be
retained in their natural state (see Figure 1). The conditicn of
the riparian habitat in these areas is the best the project site has

to offer. Trees in these areas are more numerous, less affected by

’ WESTEC Services, Inc.
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the 1970 Laguna Fire, and not as infected with mistletoe as other
sections of the property.

The following table is an inventory of the existing number and
types of trees on-site. The table also quantifies the impact of the
excavation on this population.

The retention of areas 1 and 2 (Figure 1) increased the riparian
habitat (sycamores, cottonwoods, and willows) to be retained by a
factor of 2.7. Overéll these two areas contribute an additional
126 trees to the retention column raising the percentage of trees
retained from 37% to 51% (+14%).

Acreage acquired by Conrock/Fenton to buffer the sand extraction
operations (Planning Areas IA, IB and IC) contain additional tree re-
sources not included in the table.2>3 A 387 acre buffer parcel
«djoining and upstream of area 2 on Figure 1 (Planning Area I1C)
contains valuable riparian areas and oak groves. These areas will

remain undisturbed through the life of the Conrock/Fenton project.

REFERENCES

1. WESTEC Services, Inc., "Conrock/Fenton Sweetwater Project
Environmental Impact Report'"; March 28, 1974.

2. WESTEC Services, Inc., "Conrock/Fenton Sweetwater Project Site
Rehabilitation and Specific Plan'; August 5, 1974.

3. WESTEC Services, Inc., "Addendum to the Conrock/Fenton Sweet-
water Project Environmental Impact Report; April 19, 1974



TABLE 1

Tree Inventory and Related Project Impact

N % of No. to % No. to be %

ame Total Total Remain Retained Removed Removed

Coast Live Oak 471 52 291 62 180 38
(Quercus agrifolia)

Western Sycamore 178 20 105 59 73 41
(Platanus racemosa) '

Fremont Cottonwood 112 12 20 18 92 82
(Populus fremontii)

Red Willow 80 9 25 31 55 69
(Salix laevigata)

California Pepper 37 4 6 16 31 84
(Schinus molle)

Elderberry 16 2 2 13 14 87
(Sambucus mexicana)

Eucalyptus 6 1 6 100 0 0
(Eucalyptus sp.)

Silk Oak 2 1 1 50 1 50

(Grevillea robusta)

902 100 456 51 446 49
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BEMENT - DAINWOOD - STURGEON

CIVIL ENGINEERS

6150 MISSION GORGE ROAD + SUITE 128 ¢ SAN DIEGO, CALIF. 92120 « (714) 280-4842

August 25, 1975

Mr. Roger Woolley

c/o Conrock

P. O. Box 3098

San Diego, Calif. 92103

Attention: Mr. William Walker

Dear Mr. Woolley:

Because of the proximity of the Conrock/Fenton and S. J. Groves &
Sons sand extraction and processing facilities in the Sweetwater
River Valley near Dehesa Canyon and their numerous interrelated
activities, a joint overall report analyzing soil, erosion, ground
and surface water hydrology and site rehabilitation has been made
a condition of approval of Special Use Permits P74-68 (Conrock/
Fenton) and P73-137 (Groves).

Many studies have been undertaken separately on the two properties
to evaluate the hydrologic and soil conditions. This report incor-
porates the work of all consultants involved to provide such an over-

all plan.



Mr. Roger Woolley

c/o Conrock

Attn: Mr. William Walker
June 20, 1975

Page Two

Following is an alphabetical listing of agencies and individuals who
contributed portions of the information contained herein:

Alvarado Soils Engineering

Catlin, William F., R.C.E.

Cavallin, James E., R.C.E.

Chang, Howard, Phd. S.D.S.U.
Environmental Engineering Laboratory
Ganus, William J., Phd. Reg. Geo. 3200
Hirsch & Koptionak

Lee, Louis J., R.C.E.

Threet, Richard L., Phd. Reg. Geol. 340
Westec Services, Inc.
Woodward-Gizienski & Associates

Please contact this office for any further information.

Very truly yours,

;\ « D)
S N e

< ~John F. Dainwood / R.C.E. 15879

JFD/ve -
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SCOPE

This report is a summarization of studies that have been
made in connection with the S. J. Groves-Conrock/Fenton properties
involving sand extraction, water quality control and site rehabili-
tation. These studies evaluate conditions prior to, during and
after completion of the programs. The report examines the erosion
potential within the project area and immediately downstream. It
addressess the effecfs of the work on water and soil conditions
on-site and outlines mitigating measures that will be used to
counteract problems or adverse affects which may be encountered
during the operation and in the subsequent land development. It
additionally provides the technical data for the creation of a

joint lake and excavation to bedrock.

PROJECT DESCRIPTION

Groves-Conrock/Fenton property is located in the Sweet-
water River Valley, southerly of Dehesa Road and adjacent easterly
to Singing Hills Golf Course. It is approximately 5 miles down-
stream from Loveland Dam and 22 miles upstream from Sweetwater
Reservoir. The site includes the main channel of the Sweetwater
River and its confluences with Harbison Canyon Creek and the North
Fork of the Sweetwater River (also referred to as Sequan Creek).

The site consists of approximately 1,237 acres (Conrock/

Fenton-1,062 acres) (Groves-175 acres).



The area of sand extraction will cover approximately 194
acres (Conrock/Fenton-144 acres) (Groves-50 acres).

A lake will be constructed in the extraction area wester-
ly of Sloan Canyon Road of approximately 138 acres having a peri-
meter of approximately 29,100 feet when water surface is at eleva-
tion 465 MSL. Pit depths will range from 20 to 70 feet below the
existing river bed. Proposed slopes are 2 horizontal to 1 vertical
below the water line and will range between 3 to 1 and 10 to 1
above lake surface.

Initially, a trapezoidal wedge or plug of material span-
ning the pits will be left undisturbed at the common lot line of
Corn.rock/Fenton-Groves. This section will have a surface width of
200' and extend 150' onto the Groves property and 50' onto the
Conrock/Fenton property (measured at the top). The surface of this
plug will be at elevation 475 or 10' above the maximum'. lake level
of 465. A sluice will be constructed through this material to main-
tain equal levels of water in the two pit areas. Portions of this
plug will be systematically removed on the Groves side only as
Groves completes the 0' to 20', the 20' to 40', and the final 40'
to 60' excavation (See Fig. 61). The remainder of the plug, having
a top width of 50', will be retained until Conrock/Fenton has com-
pleted its mining process. It is necessary to maintain this embank-
ment at the common boundary of the two properties since different
mining and disposal methods are used which are briefly described as

follows:



Groves is using a horizontally staged mining technique;
the first operation will remove all sand to a point approximately
20' below river bed level; the second operation will mine from
20' to 40'; and the third operation from 40' to 60' or bedrock.
The "wash" or residual fines from the extraction process will be
hauled to off-site disposal areas, eliminating the need for a
permanent on-site storage.

Conrock/Fenton is using a vertically staged mining
technique; the extraction operation will begin at the east wall
of the plug, excavation will be to bedrock and continued upstream
in this manner. The residual fines removed from the marketable
material will be permanently deposited in the bottom of the exca-
vated area. Upon completion of the sand mining operation the
plug will be shaved off to provide a surface elevation of 443' or
15' below lake level, creating a continuous body of water approxi-
mately 1 2/3 miles long extending from the easterly line of Singing
Hills Golf Course to Sloan Canyon Road. The residual plug will
be trapezoidal, spanning the lake and extending up from bedrock
(elev. 407') approximately 36'. This residual plug will provide
an underwater reservoir extending upstream for approximately 3,600
feet for deposition of the unmarketable products of the extraction
process. This method has been approved by the Water Quality Con-
trol Board. The volume of this depository is near 1,250,000 cubic

yards, more than adequate to accomodate the estimated 1,000,000 cu-



bic yards of unmarketable fines which must be wasted.

Erosion Control - Flood Protection

The Sweetwater River in the vicinity of Dehesa has con-
siderable amounts of alluvial sands within the stream bed which are
derived from a rather substantial sediment yield from the adjacent
watershed. Erosion is a natural geological process by which soil
is moved to a more stable environment. Soils are transported
downslope bf water (sheet erosion) and gravitational creep into
river valleys where they form a deposit in the flood plain of a
stream or river. In ephemeral streams, such as the Sweetwater
River, which carry water during storms only, the sediment inflow,
as well as the outflow, is very complex and closely related to the
am~nt of water creating flow.

The transport capacity of a stream is a function of the
stream velocity, slope, sediment size and sediment discharge (sedi-
ment yield). When the sediment yield within the watershed exceeds
the transport capacity, aggredation takes place, which modifies
the channel slope and the stream velocity. This complex phenomena
can be analyzed by making certain simplifying assumptions. In our
analysis, use was made of a computer program on file with the
County of San Diego, Department of Sanitation and Flood Control.
The analysis assumes a constant river discharge and a constant
sediment inflow. With these parameters, it computes a water surface
elevation at a given reach, then computes the equivalent tractive
force (shear force on wetted area of stream bottom or side slope,

whichever the case may be). With this inforamtion, the bedload



transport capacity is then calculated using the Du Boys' equation.
This capacity, considered over a given incremental time span, gives
an actual transport capacity per unit time; thus, providing an
index to compare with the sediment input given initially in the
program. It then distributes the net gain or loss of bedload down-
stream, and through an iterative process provides a time dependent
channel geometry that affects the stream velocity and slope.

Figure 1 shows the location of the 30 cross-sections that
were used in the analysis of the erosional and depositional chara-
teristics of the stream within, and downstream of the site. S. J.
Groves' pit, located immediately downstream of the Conrock/Fenton
property, was assumed fully developed to a depth of 40 ft. Figure
2 shows a profile of the stream thalweg as it was proposed in the
completed excavation, along with the eventual depostion and erosion
due to a 4 hour flow of 28,000 cfs. It should be mentioned here
that the County of San Diego's Flood Control Department considers
a 4 hour peak flow equal in intensity to the actual 100 year flood
design hydrograph, which is somewhat longer in duration. Data for
the sediment inflow into the upstreammost section in the Sweetwater
River along with sediment entering at the North Fork and Harbison
Canyon Creek confluences was obtained from the County report on
"Flood Plain Sedimentation and Erosion", Volume 2.

This evaluation is based on a project that proposed exca-

vation to a depth of approximately 40' maximum on the Groves site



and approximately 45' maximum on the Conrock/Fenton site (below

bed level). It also considered permanent retention of the plug

at the common boundary of the two properties at a surface eleva-
tion of 470', 5' above maximum lake level creating two lakes. In
Special Use_Permit (P74-68) granted to Conrock/Fenton, it is manda-
ted that a comprehensive rehabilitiation plan be submitted covering
both properties showing a "joint" lake. This requires removal of
the plug to a suitable depth below water level. 1Item 3c of this
permit also states that excavation to bedrock, as is now proposed,
be supported by technical data satisfactory to the Director of Plan-
ning.

Dr. Howard Chang, of S.D.S.U., has completed a study
entitled "Engineering Study On The Effects Of Sand Mining In Upper
Sweetwater River Basin" which analyzes the effects of the deeper
excavation now proposed in these projects. This report, on file
with the San Diego County Department of Sanitation and Flood Con-
trol, indicates that greater erosion with greater depth may be
expected both upstream and downstream from the pit areas. His re-
port does not indicate any other adverse effects will result from
this increased pit depth.
| Figure 2A through 2E, prepared by Hirsch & Koptionak, are
compiled from Dr. Chang's report and graphically illustrate the
downstream effect of 20', 40', and 60' excavations in the project

area under 10 year and 100 year flood conditions.
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Figures 2A, 2B, and 2C are extrapolations of the report
which indicate theoretical erosion or depostion on the golf course
property.

Figures 2D and 2E show several of Dr. Chang's sections
taken across the thalweg. These illustrate the gradually decreas-
ing erosive effect downstream of the deeper excavations. At Sec-
tion 3, the most remote, the effects of 20', 40', and 60' excava-
tions are nearly identical with the 20' erosive effect being
theoretically greater than the 60' in some areas.

Upstream desilting basins and the long reach of the lake
will purposely trap most of the sediment load of the stream result-
ing in a clean discharge onto the golf course property. This run-
off will be inclined to pick up more sediment than it deposits.
However, hydraulic sorting, which tends to coarsen the bed material
as erosion occurs, will alleviate this problem in time and tend to
provide channel stabilization. A stream with a balanced load will
generally deposit as much material as it picks up but seldom in the
same place, and areas that are vulnerable to scour, such as a depo-
sit of sediment or the bank of a stream, will suffer erosion regard-
less of the balance or imbalance of the stream's load.

The benefits from the discharge of clean, silt free water
at the westerly end of the lake and the elimination of problems
that would occur from massive depositions of silt in an unprotected
stream must be considered when analyzing the effects of possible

downstream erosion.



Protective devices will be installed in vulnerable areas
to minimize the effects of headward erosion as the work approaches
these points. The operational phase of the project (Sand Mining
Phase) will extend approximately 15 years, grading plans will be
submitted for approval periodically to cover pertinent stages of
the operation. These grading plans will follow guidelines estab-
lished by the specific plan and in addition provide design criteria
and precise construction details of these facilities. The specific
locations are at the confluences of Harbison Canyon Creek and the
North Fork with the Sweetwater River.

Figures 3 and 4 illustrate proposed ford and culvert con-
struction at the Sloan Canyon Road crossing of Harbison Canyon Creek
and Sweetwater River. These facilities will be designed to provide
a dry crossing under minor run-off conditions and to confine the
breakover of a 10 year flood within the limits of the paved section
of roadway. Headwalls will be installed on the culvert systems and
rock slope protection will be placed on slopes subject to erosion.
The precise design details will be shown on the grading plans.

The sequence of construction of these drainage crossing

facilities is shown on Exhibit A (Operation Plan).

B-22
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Silting Basins

As the mining operation progresses upstream on the Con-
rock/Fenton property sequential construction of desilting basins
at points of inflow will be undertaken to minimize sediment dis-
charge into the lake. Specifically, these locations are upstream
from the Sloan Canyon Road crossing with Harbison Canyon Creek and
the Sweetwater River. The design criteria and construction details
of these facilities, which are shown on Figures 3 and 4, will be

shown in greater detail on the grading plans.

Slope Stability

The stability of the excavation of side slopes on the
Conrock/Fenton property has been analyzed by Woodward-Gizienski &
Associates under both static flooding and earthquake conditions.
The materials were assumed to consist of clean, cohesionless sandy
soil with an angle of repose (constant volume angle of internal
friction) of 30°.

Results of the analysis indicate that slopes will be
stable at an inclination of 1.7 to 1 with the 100 year design
flood. The decrease in slope inclinations is due primarily to
the additional erosive forces from moving water.

The analysis also included the effects of a 0.1 g seis-
mic shock acting normal to, and away from, the slope. The effects
of flooding were not included due to the extremely low probability

of a simultaneous flood and earthquake. This indicated that a
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stable slope inclination was 2.5 to 1 when the 0.1 g force was
applied.

Analysis of Groundwater Conditions

Puring the period of June 17 to 26, 1974, test borings
were made on the Conrock/Fenton property, by Woodward-Gizienski &
Associates, to install sixteen well points in the vicinity of the
three existiné wells that were pump tested. These well points
have been designated‘as piezometers (1 through 16).

The names of the three wells are Immenschuh, Ferry and
Dehesa Valley. Location of the wells are shown on Figure 5.
Location of the test borings in relation to the wells and draw-
down characteristics are shown on Figures 49 through 59.

Alvaradb Soils Engineering, in March 1974, analyzed the
effect of the Groves operation on the flow of groundwater through
the project area. Their report was reviewed by Dr. Richard L.
Threet, Registered Geologist No. 340 on July 11, 1974. Of pri-
mary concern was the effect of possible plugging of the aquifer
at the Gro&es—singing Hills boundary.

Conclusions were:

1. It was determined that peak momentary usage by the Singing
Hills Golf Course was on the order of 2,000 gallons per min-
ute or‘a maximum daily consumption on the order of 1 million
gallons. Doubling this to 2 million gallons per day is a lib-
eral estimate of downstream requirements.

‘2. The permeability and comparable values derived by relating

mean grain size and permeability (Davis and de Wirst, 1966,
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Hydrogeology) indicate that the alluvial cross section has an
average permeability of about 200 meinzers (200 gpd/ft2 under
unit gradient). At least 10,000 square feet of the cross sec-
tion of the sand deposits will not be disturbed in the extrac-
tion process and that a gradient of 3% would provide adequate
head to maintain the required flow rate through this section.
Additionally, the walls of the sand pit would transmit ground-
water. The downstream end of the completely excavated sand
pit would have an alluvial cross section below the water table
of approximately 30,000 square feet and the sidewall area would
raise the total seepage cross section to at least 100,000
square feet.

Even if the permeability of the alluvial walls of the pit is
reduced an entire order of magnitude by plugging of pores by
fines derived from sand washing a head of only 2 to 3 feet
would be required to percolate about 1 million gallons per

day through the pit area to downstream users.

The water that would appear to be merely standing in the sand
pit and trapped upstream, would actually be moving through the
alluvial reach and on down to the golf course wells, precisely
as water in existing sand pits in Mission Valley, lower Sweet-
water Valley, and in other alluvial valleys in this region is
freely interconnected with the water table and zone of satura-
tion in the adjacent alluvial deposits on all sides.

The groundwater resources of the downstream riparian owners

will be essentially unaffected by the project.



GEOLOGY AND ANALYSIS OF GEOLOGIC CROSS SECTIONS

In order to evaluate the general subsurface geological
condition and estimate the cross sectional area of the aquifer,
soils investigations were conducted by Woodward-Gizienski & Asso-
ciates on the Conrock/Fenton site and by Alvarado Soils Engineer-
ing on the Groves site. Figure 5 is a composite map showing the
locations of these exploration borings. Logs are shown on
Figures 8 through 48 (beginning page B-58, following text).

Three geologic profiles across the valley floor were
investigated; one in the vicinity of each of three wells located
within the study area. These investigations and previous inves-
tigations revealed that there are generally four major geologic
units present on site. These are, from youngest to oldest, Qua-
ternary Alluvium, Quaternary Slope Wash, and two weathered Plu-
tonic Crystalline rock masses. A general description of each geo-

logic unit and its area of occurrence on site is given below.

Alluvium
Quaternary age alluvial deposits are generally confined
to the major river valleys. Subsurface borings and tests on se-
lected samples indicate that the alluvial material consists large-
ly of fine to medium grained sand and silty sand with scattered
thin interbeds of silt and gravel. Test borings indicate that, in
general, immediately overlying the bedrock is a zone of larger

boulder sized gravel. Analyses of the geologic cross-sections
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reveals that approximately 50% of the alluvium in the Sweetwater
River Valley within the Conrock/Fenton property is at present sa-
turated. Depths of alluvium are variable with the maximum depth
being encountered at 70 ft. in Boring No. 7 (Fig. 18 and 19).
Alluvial deposits within the Dehesa Valley are considerably dif-
ferent than in the Sweetwater River Valley. Dehesa Valley allu-
vium is at present nonwater-bearing and varies from 4 to 15 ft.
thick, with the general classification of brown silty fine sand
and overlies Pleistocene slope wash deposits. The alluvial de-
posits in the Sweetwater River Valley comprise the major aquifer

on site, with groundwater occurring within intergranular spaces.

Slopewash Deposits

In the context of this report, slopewash is an all in-
clusive term refering to all other Pleistocene deposits on site.
These deposits are generally composed of brown to red brown silty
sand with interbeds of clay and gravel. The deposits are gener-
ally located along the valley walls in the Sweetwater River Valley
and appear to be discontinuous across the valley. In the Dehesa
Valley, these older deposits underlie the alluvium to a maximum
depth of 55 ft. in Boring No. 10 (Fig. 23 and 24). Groundwater
within the slopewash deposit appears to be of marginal quality
and generally clean sand was encountered indicating a probable

source of groundwater.



Granitic Rock

Two distinct granitic rock units were observed on site
consisting of a mafic quartzdiorite and a granodiorite. Geologic
profile borings encountered highly weathered granitic units at
variable depths in both the Dehesa and the Sweetwater River Valley.
Thé granitic fock is in part saturated with intergranular water

occurring in the residuum and freewater occupying fractures.

PIEZOMETER INSTALLATION, GROUNDWATER LEVEL MONITORING AND PUMP

TESTING

Piezometers were installed at three well locations to
monitor groundwater levels.

The three well sites are; (1) a 14 in. diameter well at
the abandoned Ferry Brothers Sandpit; (2) a 12 in. diameter well
presently supplying water at Dr. Immenschuh's Ranch at the western
end of the property; and (3) a 9 in. diameter well approximately
700 ft. east of the Sloan Canyon road in the Harbison Canyon Creek

bottom.

Ferry Brothers Well

The Ferry Brothers Well is located near the center of
the Sweetwater River Valley, generally west of the intersection of
the North Fork with the main Sweetwater  River. A partially filled
sand pit is located approximately 100 ft. north of the well. The
Ferry Well consists of a 14 in. diameter casing that was sounded

to a depth of 38 ft. below the existing ground surface. The loca-
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tion and size of well casing perforations are unknown at present.
A soil boring (Fig. 25 and 26), approximately 7 ft. south of the
well indicates that clean to slightly silty sand extends from the
ground surface to a depth of 44 ft., where a more silty sand was
encountered to a depth of 54 ft. Large gravels and boulders im-
pared the drilling until refusal of the 8-in. diameter, contin-
uous flight auger was reached at a depth of 56 ft.

Five piezometers were installed at the site to evaluate
the movement of subsurface waters. Typical piezometer construction
is shown on Fig. 6.

Pump testing of this well was done starting July 8, 1974
and ending on July 11, 1974. A series of piezometer level measure-
ments were made starting on June 23, 1974. Pump installation and

electrical generators were provided for this operation.

Dehesa Valley-Harbison Canyon Creek Well

This well is located in the Dehesa Valley east of the
confluence with the Sweetwater River. The well is 9 in. in dia-
meter and approximately 54 ft. deep. Information about perforations
of the casing was not obtained. A test boring, Figs. 31 and 32,
adjacent to the well indicates that an interbeded sequence of brown
silty sand and clay underlies the site to a depth of approximately
23 ft. Light brown sand and silty sand were encountered from 23
to 50 ft. At 50 to 56 ft., a brown silty fine sand, interpreted

to be a remnant topsoil, was disclosed by the test boring. Highly
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weathered granitic rock (most probably mafic quartzdiorite) was
encountered at a depth of 56 ft.

Water level readings were initiated on piezometer number
1 on June 23, 1974, with readings of the remaining piezometers
starting prior to June 26, 1974. Pump testing of the well was
started on July 9, 1974, at a rate of approximately 3 gallons per
minute, the total capacity of the well. Pumping was discontinued
on July 11, 1974. Piezometers adjacent to the pumped well did not
indicate a sufficient groundwater level change to permit interpre-

tation of the data.

Immenschuh Well

The Immenschuh Well is located on the south side of the
Sweetwater Valley near the western property line. The test well
consists of a 12 in. diameter casing equipped with a submersible
pump. The well owner indicated that the well was approximately
57 ft. deep. No records were available as to the location and
size of well casing perforations. A sample boring, Figs. 33 and
34, was drilled adjacent to the well for subsurface information.
This boring indicates generally clean sand extends to a depth of
approximately 64 ft. where highly weathered granitic rock was en-
countered. Five piezometers were installed to monitor the ground-
water levels. Piezometer level readings were initiated on June
26, 1974. The well when pumped to a rate of approximately 60 gpm

created no interpretable drawdown in the nearby piezometers.



TYPICAL PIEZOMETER CONSTRUCTION
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Table I

TABLE I
GROUND SURFACE AND REFERENCE ELEVATION

Well Piezometer Elevation 6/27/74
Top of Csg Ground Groundwater Level
Ferry 513.57 509.55
1 511.58 509.00 489.0
2 511.67 509.38 488.8
3 510.70 508.94 488.9
4 510.60 509.70 489.0
5 515.49 514.26 489.4
Harbison Canyon 507.77 506.82
1 508.69 508.48 479.9
2 507.15 506.26 481.2
3 509.67 506.76 481.4
4 508.91 507.37 481.1
5 505.65 - 481.5
Immenschuh 481.07 480.82
1 480.72 479.43 465.0
2 479.90 479.60 465.4
3 478.80 478.21 465.4
4 480.43 480.19 465.8
5 477.74 477.40 465.7



Water Resources

The Sweetwater River alluvium is the major aquifer on
site. This unit has two general sources of water for available
recharge; one source, Loveland Reservoir, man controlled; and the
sécond, natural precipitation and runoff. Natural recharge is de-
rived from the drainage area below Loveland Reservoir, the North
Fork of the Sweetwater River, and the area drained by Harbison
Canyon Creek in Dehesa Valley. The groundwater in the alluvium
is tending to flow downstream. It is probable that in the fecent
historic period prior to the construction of Loveland Reservoir
that the groundwater surface was generally parallel to the exis-
+ting ground surface. The construction of the reservoir in 1945
has reduced significantly the surface flow and groundwater re-
charge causing the groundwater surface in the upper region of the
area to decline.

Pump testing at the Ferry Well, Fig. 52, indicates a
transmissivity of the aquifer that varies from 75,000 to 105,000
gallons per day per foot, with an average value of 91,000 gallons
per day per foot as being the best estimate for value of trans-
missivity. Solutions to transmissivity, permeability, and storage
coefficient for the Ferry Well test are shown on Figs. 52 through
59. The storage coefficient of the Sweetwater River alluvium is,
by test results, 0.24. Using permeability defined as transmissi-

vity divided by aquifer thickness gives an average value of 2,300
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gallons per day per square foot for the permeability of the Sweet-
water River Alluvium. A comparison of grain size curves, Fig. 7,
from the Ferry Well and Immenschuh Well reveal a general similarity
with the Immenschuh Well being slightly coarser grained and contain-
ing less fine 'material. Considering this, a permeability and trans-
missivity equal to or greater than the Ferry Well is most probably
present at the Immenschuh Well. For design purposes a transmissi-
vity of 90,000 gallons per day per foot and a permeability of 2,300

gallons per day per square foot are considered reasonable.

Water Quality

Samples of water were taken from each well during the pump
test and at the Ferry Pond to evaluate the general water gquality and
the coliform bacteria present. These samples were taken at the clo-
sest discharge point for the well, and from the near surface of the
pond. The mineral and bacteria samples were obtained from the same
location at approximately the same time with the bacteria sample
being taken slightly later than the water samples. Samples were
delivered to the testing laboratory within 2 hours of sampling.

The water samples were analyzed for dissolved minerals and bacteria
by Environmental Engineering Laboratory. Laboratory analyses are
shown on the attached analysis and summarized on Table II. On the
basis of general water quality, the groundwater at the site can be
segregated into two separate units. A Sweetwater River unit, and
a Dehesa Valley unit. Dehesa Valley groundwater is significantly

higher in content of dissolved solids and bacteria. These differ-
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ences, in content, can be attributed to the different drainage
areas, the higher content of fine grained soils, and to the lar-
ger population density in the upstream area. It is estimated
that dissolved solids in the migrating groundwater may be concen-
trated due to .the evaporative losses from the lake. In the ini-
tial phases of excavation, evaporative losses will be minor.

The completed lake will be fed by both intermittent stream flow
and groundwater migration. It is expected that the stream flow
would be of better quality (lower TDS) than the migrating ground-
water in the valley fill. No attempt has been made to extend the
proposed water budget for the site to include an estimate of the
downstream migrating groundwater quality on completion of the
lake, which will enhance the quality of downstream groundwater.
During the installation of the piezometers, a record of the ex-
isting groundwater temperature was made as indicated in the fol-

lowing table.
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SUMMARY OF WATER QUALITY DATA

TABLE II

Ferr Ferry Immenschuh Dehesa
Wel Pond Well Well
mg/1 mg/1 mg/ 1 mg/1
Cations:
Calcium - Ca 63 44 62 72
Magnesium Mg 15 18 15 26
Sodium Na - 83 85 80 130
Potassium K 2.2 2.0 1.9 2.2
Anions:
Hydroxide OH 0 0 0 0
Carbonate €03 0 18 0 0
Bicarbonate  HCO3 210 128 201 207
Sulfate S04 44 48 54 68
Chloride C1 129 125 109 218
Nitrate NO3 2.3 0 0 26
Boron B 0.02 0.02 0.02 0.02
Silica Si0» 20 13 21 56*
Iron Fe 0.03 0.08 0.10 0.12
Manganese Mn 0 0 0 . 0
Ortho Phosphate P04 0.04 0 0.04 0.08
Nitrate N 0.52 0 0 5.8
Total Alkalinity CaCO3 172 135 165 170
Total Hardness CaC03 230 185 215 287
Dissolved Solids 480 440 436 732
pH 7.20 8.79 7.03 7.04
Conductivity
(microhms/cm @ 25°C) 830 740 760 1150
Coliform, MPH/10Q ml. 5.1 2.2 2.2 >16



TABLE III

GROUNDWATER TEMPERATURES

Table III

Depth of Temperature Temperature
Measurement Below Prior To After
Location Ground Surface Pump Testing Pump Testing
Ferry Pond Near Surface 25°C --
Ferry Well 37.3' 17.5°C 17.5°C
Ferry Piezometer #1 - 28.6" 19.5°C --
#2 28.7" 20°C --
#3 28.3' 19°C --
Immenschuh Wall 42! -- 18°C
Dehesa Piezometer #1 25.6" 20.5°C --
#2 30! 21°C --
#3 34.2' 21°C --
#4 42.5"' 21°C -



Groundwater Data Collection System

A groundwater monitoring system, consisting of several
piezometers, has been set up before the start of the proposed ex-
cavation to establish the historic position and fluctuations of
the groundwater surface. Monitoring the several existing piezo-
meters at key locations in the area periodically will provide in-
formation of the groundwater conditions. Dehesa Valley-Harbison
Canyon Creek piezometers will generally indicate the addition and
withdrawal of groundwater from this area. Piezometers at the
Immenschuh Well and the Groves westerly property line will define
the groundwater level at the easternmargin of the property. Moni-
toring of piezometers at the Ferry Well may reveal the addition
of groundwater from crystalline rock and will determine the pie-
zometric surface near the midpoint of the property. The measure-
ment of the groundwater surface will be on a regular basis, with
an interval between readings not exceeding 1 calendar month. The
appropriate County offices will be provided copies of these mea-

surements.

WATER BUDGET

The site will, on the average, receive from the Sweet-
water River drainage approximately 770 acre ft. per year of water
as runoff. This water, for purposes of analysis, is considered
delivered to the site as total surface flow across the southern

margin of the property. Additional surface flow waters enter the
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water budget from the North Fork of the Sweetwater River, amount-
ing to approximately 260 acre ft. per year, and the Dehesa Valley,
at 240 acre ft. per year.

Pump tests and geologic profile data indicate that, at
present, groundwater underflow of approximately 300 acre ft. per
year is occurfing in the alluvium past the westerly boundary of
the project site. |

In order to determine that enough water is available to
£i1ll and maintain the lake at a reasonable level a comprehensive
study of hydrologic conditions relative to the site was made in
August, 1975, by Dr. William J. Ganus, Registered Geologist #3200.

The report in its entirety is as follows:
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AN ANALYSIS OF HYDROLOGIC DATA RELATED TO
THE OPERATION OF A GROUNDWATER LAKE

ON THE SWEETWATER RIVER, SAN DIEGO COUNTY, CALIFORNIA

Introduction and Summary

A coordinated fifteen-year sand extraction plan has been proposed
by CONROCK CO., H.G. Fenton Material Co., and S. J. Groves and Sons
Co. for the Sweetwater Riverbottom near Sloan Canyon Road. Such an
operation would create a large groundwater lake which could have
aesthetic and economic benefits associated with it if it could be
maintained.

This report addresses the water-related problems which are
expected to be encountered during the sand extraction process, and
following the project when a lake is to be maintained.

Topics analyzed herein are:

1. Amount of groundwater in storage compared to the
volume requirement for the desired lake level of
460 feet elevation.

2. Annual water budget for maintenance of the lake.

3. Analysis of historical rainfall and runoff data.

4. Water level fluctuations and overflows for a
hypothetical lake at the site, 1915-1973,

5. Significance of the 1946-1974 drought period.
Analyses of each of the above topics, in turn, are summarized

below:

GANUS REPORT (1)

WESTEC Services, Inc.
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In a comparison of groundwater volume on-site and final
lake volume, it was found that the average annual deficit
of water for the 15 year excavation period would be 109
acre-feet; a total of 1,639 acre-feet. However, a wet
period of yéars during the project may satisfy this need
entirely, so that a full lake at 460 feet elevation may be
achieved.

To evaluate the post-project maintenance of the lake ele-
vation, a water budget considering all inflows and outflows
was developed. This water budget indicates than an average
annual excess of 681 acre-feet of water would occur. In

a lake with a surface area of 138 acres, this excess would
constitute a water depth of approximately 5 feet.
Sufficient historical rainfall and runoff data for

Southern California exist to permit an analysis of frequency
of occurrence for wet and dry years.

If a lake had existed at the site from 1915 to 1973, a
maximum lake level decline of 10 feet (465 to 455) would
have occurred during the three-year period from 1962 through
1964. However, for 44 years out of the 59-year period
(1915-1973), a lake level above elevation 460 would have
been naturally maintained.

The 27-year dry period, from 1946 to 1973, represents a
drought duration which can be expected to occur only once
in every 10 drought périods. It is reasonable to assume
that this drought period is reaching an end and a wet

period of 5 or more years will occur in the near future.
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Comparison of Groundwater Volume On-Site and Final Lake Volume

An analysis of water availability for the lake, derived from the
excavation operation, is shown below. Time and the probability of

rainfall and runoff variations are not considered.

1. Conrock-Fenton Acre-Feet
a. Water yield from excavated sand 770
b. Croundwater from surrounding area 72
C. Displacement of water by return of 490

non-marketable fines to lake

d. Subtotal 1,282
2. Groves

a. Water yield from excavated sand 240

b. Groundwater from surrounding area 24

c. Subtotal 264
3. Total [(1) (d) + (2) (c)] 1,546
4. Water consumed by the 1l5-year operation 985
5. Water remaining [(3) - (4)] 561
6. Total volume of lake at 460 ft. elevation 2,200
7. Water needed for lake [(6) - (5)] A 1,639

8. Per year deficit (15-year project)

[(7) = 15] 109
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This water analysis was performed merely to show a compariSbn
of the volume of water‘needed for the lake and the groundwater,volume
existing at the site. During the project, natural flow in the stream
will be captured and thereby reduce the subsequent need for water.
If the finél years of the project are wet years, it is quite likely

that the lake will be filled naturally.

Water Budget for Maintenance of the Lake

A determination of average annual quantities of water entering
and leaving the lake vicinity was made and is shown on the following
page as inflow and outflow. These values show that for the average
year, inflow exceeds outflow by 681 acre-feet. For a lake of 138
acres, this represents a gain of approximately 5 feet of elevation for
the average year. However, the rainfall records clearly show that
dry years tend to follow dry years and that one wet year can easily

balance several dry years in the calculation of the mean.

Analysis of Historical Hydrologic Data

Precipitation

Rainfall records of numerous stations in San Diego County
were studied in an attempt to find the best quality record nearest
the subject area. The 59-year record at Barrett Dam, approximately
11 miles southeast of the property was selected. The elevation of
1,600 feet and rainfall average of 17.3 inches per year at this site
closely correlates with the elevation and precipitation representing

the local watershed of the study area.
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INFLOW ' . ACRE-FEET/YEAR

Surface Water

Sweetwater River _ 770
North Fork (Sequan Creek) ’ 260
Dehesa Valley (Harbison Canyon Creek) 240

Groundwater Underflow

‘North Fork | 20

Dehesa Valley 100
Precipitation

On Lake | 172

On Local Watershed of Lake 1,262

TOTAL 2,824

OUTFLOW

Surface Water

Sweetwatef River | 0
Groundwater Underflow 300
Evaporation

From Lake 759

From Soil _ 1,062
Transpiration 22

TOTAL 2,143

CHANGE IN STORAGE

(Difference between Inflow and Outflow) o+ 681
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The rainfall record at Barrett Dam is presented in Figure 1.
The mean is shown to be 17.32 inches per year. Anﬁual rainfall amounts
from the upper graph of this figure are ranked and shown on the lower
graph. In this way a median or 50% of the time occurrence can be
easily shown. The median was found to be 17.30 inches per year,
nearly the same as the mean value.

If this 59-year record can be assumed to be representafive
of the typical long-term precipitation characteristics, the data can
then be used to determine the frequency of occurrence of certain pre-
cipitation rates. The percent scale across the bottom graph of
Figure 1 can be used to note the rainfall associated with a particular
dry year value. For a 20-year event, the rainfall value at 95% is
read, showing that 19 out of 20 years will be wetter than 8 inches
per year. The 100-year dry event would be the lowest value shown,
approximately 6 inches per year.

Although the median value is best to use as a reference ‘to
"wet" and "dry" years, the more common usage of these terms is in
reference to the mean value. In this report, the reference to wet
and dry years or events will be in relation to the mean value.
Commcnly, the mean and median value for precipitation are approximately
the same, however, for runoff the mean is typically much greater than

the median.

gggoff
A review of all the runoff recqrds of Southern California

resulted in the selection for this study of the record on the

B-48 GANUS REPORT (6)



354

-
* » * ESTIMATED
30+
—_ B
25- 1 A
_—‘ -1
- B n - —
-
204 1 _— '—{T"ﬂ - _} ] —1
FrHAT TR HA A FHA HA - = e - e L H
-
15+ | - | L A
T ] 1 B =
o = ]
w —~ | ]
2 — promet -
,‘E’ L
z 57
S
o
£
a
£°Te 0§ 8§ § B ¢ 2 2 & @8 2 @
g @ & & 2 b 5 & 8 ] & o o )
p |
< 354
4 ey
4
<« »
-
30_
r-r—
=
25_ -
In
e
20 T
NERREEENEN NN R IR nn™ Medion=17.30  _ _
15 - Tﬁﬁr -
T
_W‘U—-V—‘
10~
5_
(o] L T
0 0 0 30 40 50 €0 70 80 90 100
PERCENT OF TIME IN WHICH ANNUAL PRECIPITATION IS EQUAL TO OR GREATER THAN THAT INDICATED
ANNUAL PRECIPITATION
BARRETT DAM, SAN DIEGO COUNTY
19K THROUGH 1973 GANUS REPORT
WESTEC Services, inc. Figure No. 1

B-49




300
_
250
200
150 |
— —
100 -
= B ] Mean= 57,000
‘ —~—rr— — — ————— ——— e - =l em b ——— ———— e T T e S s e
& 50 u
e
[*3
(=]
; I
g 0 0 [e) 'Y o 0 8 0 o) 0 [e) [fe)
¢ ¢ 8 % 8 8 & 3 8 8 & &
e
-
@ -
wcd
<
=
=z
Z 250
200-
h‘—
1501
en
100 —
ﬁ-q
oL ldiiiit ARERANEn- . Medunz42000 _ __ ___
0 T
0 0 20 30 4o o 60 70 o 9 1
PERCENT OF TIME IN WHICH ANNUAL RUNOFF IS EQUAL TO OR GREATER THAN THATYT INDICATED
ANNUAL RUNOFF
SANTA ANA RIVER NEAR MENTONE, SAN BERNARDINO COUNTY
19I5 THROUGH 1965 GANUS REPORT
WESTEC Services, Inc. Figure No.. 2

B-50



&
g

g
P

:

OVERFLOW (ACRE-FEET)

- . —— e ——— OVERFLOW _ELEVATION —_—
[ Y yl
E": o —tF LJ-U-' I_rl o o
-
bl
N E
3&-5- 455 é
£
=
) o (=] n o 4”“
: § & § & § % & & § § ¢
HISTORIC LAKE LEVEL FLUCTUATION AND OVERFLOW
FOR HYPOTHETICAL GROUNDWATER LAKE
1915 THROUGH 1973 GANUS REPORT
WESTEC Services, inc. FIGURE 3
E P SR = P A H
¥ ! N R Y AT $
g :- A7 i N XN A
¥ i or i3 1N . i~ _ I SO N -0
g umLm- AN g X L N ,-‘ﬁ,‘/( i ; Y <] " /]
g NN 2R28 | LA T 18t |~ ,’;ﬁ%-,} 7 CBitr—ti
oy TSN\ St W N VS TSN L TR :
E A W 2l : =;J.,,% QA
§ A i ] ] e vl i i
Ve 15 0 ] 0 1080 0 190 10 1540 160 1580 W00 0 1600 W0 1680 1700 o 170 17 17 3 ] . . - 90 »e L]

ANNUAL GROWTH OF BIG' CONE SPRUCE IN SOUTHERN CALIFORNIA
MOUNTAINS IN TERMS OF MEAN GROWTH (AFTER SCHULMAN)

FIGURE 4 (From TRoxewl. EI &h. 1984)

t e
| =8

: lh—‘- /’}
e
. l. o 7 e [
ai-SleT :

1

o7 Pmon,

|

|
—L

|

A
Lo

° - 3 « 3 #
Poart of L]
FREQUENCY DISTRIBUTION OF GANUS REPORY
WET AND DRY PERIODS FIG. 5 (From Teextc. £ . 19803

B-51




Santa Ana River near Mentone, in San Bernardino County. Although
long-term runoff records were available at Sweetwater Dam, the
hydrologic and geologic settings at this site were significantly.
different than those at the subject area. More than 15 miles of
extensive floodplain upstream caused maﬁy years of record to show nov
flow in the stream at Sweetwater Dam. Such would not be the case for
the study‘area; the Santa Ana River site more closely corresponds to
the setting at the subject property.

The runoff record for 1915 to 1965 is shown in Figure 2. As
evident on this figure, some wet years have been extremely wef whereas
dry years have less degree of variability. The mean value for this
SO-year'record is 57,000 acre—feetﬂper year. As with the precipitation
data, the runoff values are assumed to be representative of the long-
term runoff characteristics. The values are ranked and the percent

of time shown on the bottom graph. A median value of 42,000 acre-

feet per year was found.

Combined Precipitation and Runoff

The following table of values were derived from Figures 1

and 2:

Frequency of

Occurrence of Percent of Mean Percent of Mean
Dry Years Precipitation Runoff
1 in 2 yrs. 100 v 74
3 yrs. 81 56
4 yrs. 74 53
5 yrs. 67 49
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Frequency of

Occurrence of Percent of Mean Percent of Mean
Dry Years Precipitation Runoff
1 in 10 yrs. 50 40
20 yrs. ‘ 46 33
50 yrs. 41 32
100 yrs. 40 30

The greater variability in runoff, compared to rainfall, is
due primarily to the greater percentage of rainfall uptake by the water-
shed during dry years. This uptake approaches a limit during the’
rainy season and when it is satisfied or rainfall occurs too intensely
for uptake, a greater percentage of the rainfall leaves the area as
runoff. As a result, the percent of mean runoff associated with a
particular frequency of occurrence will be less than the percent of

mean rainfall.

Analysis of Hydrologic Data for Hypothetical Lake

In order to appreciate.the variability of the hydrologic events
which could affect the mainteﬁance of the lake, an analysis of a
hypothetical lake at the site for the period of rainfall record
(1915-1973) was made. It was assumed that the initial and desired
operating lake level was 460 feet. This elevation of the lake allows
5 feet of storage capability before overflow (465 feet) occurs. The
results of the analysis are shown in Figure 3. The upper graph shows
the quantity of overflow each time it would have occurred, The lower

graph shows the fluctuation of the lake level below the overflow
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elevation. It can be seen that the first half of the record is
characterized by wet years and much overflow whereas, since 1947,
the predominance of dry years would have caused the lake to drop as

low as 455 feet.

Significance of the 1946-1974 Dry Period

While predictions about wet or dry years or periods of yeérs
cannot be reliaﬁly made, the long-term record of rainfall variability,
as indicated from tree ring studies,4can be helpful in hydrologic
analyses.

Figure 4 shows the tree ring growth record of the Big Cone
Spruce of Southern California for 1385 to 1942, a period of 558 years.
The cyclical nature of wet and dry periods is clearly evident. Twenty
wet periods and nineteen dry periods are identified on the graph. In
Figure 5, the frequency distributions of these wet and dry periods
are shown. The average dry period was found to be 15 years in length,
the average wet period 12-13 years in length. The minimum length of
wet or dry periods identified in this study was about 5 years. The
longest dry period of record occurred from 1490 to 1533, a total of
43 years. This drought was anomolously long and does not statistically
fit with the remaining data.

If the rainfall data from Figure 1 were plotted as cummulative
departure (similar to the tree ring data) the 1946 to 1973 period
would be shown as a 27-year drought. From Figure 5 it can be seen

that this length of drought occurs only once in every 10 drought
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periods. A logical conclusion from these data would be that this
drought period is reaching an end and that in the near future we
may expect to enter a wet period of more than 5 years duration.

The wet winter of 1974-75 may have been the initial year of a wet

period.
!
WMQG%
1 1am us
Registeréé/é’:%logist No. 3200
Reference

Troxell, H. C., et al, 1954, Hydrology of the San Bernardino and
Eastern San Gabriel Mountains, California: U.S. Geological
Survey, Hydrologic Atlas HA-1.
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GROUNDWATER DRAWDOWN AROUND PERIMETER OF LAKE

It is estimated that at the present time the groundwater
level at the mouth of the North Fork is approximately 20 feet be-
low the ground surface and the pit excavation across the mouth of
the creek will be 31 feet deep. This pit excavation will result
in a lowering of the groundwater level by 11 feet at the edge of
the pit and the resultant drawdown curve will extend approximately
600 feet up the North Fork drainage above where no influence should
be felt. A similar situation will occur at the upstream end of the
proposed pit; however, the depth of excavation will be less and
the resultant drawdown should not extend as far upstream.

At the mouth of Harbison Canyon Creek the water table will
be lowered approximately 10' (lake level 465') which will result in
a drawdown curve extending approximately 500' upstream.

Lowering of the water surface at the three significant
locations, Harbison Canyon Creek, The North Fork, and the Sweetwater
River, will have no influence on groundwater levels outside of the

Conrock/Fenton property.

BY-PASS SWALE

The California-American Water Company intermittently dis-
charges water from their Loveland Reservoir to replenish the supply
of Sweetwater Reservoir. This discharge flows through the project
site. The Water Quality Control Board waste discharge requirements

prohibit discharges of sediments from the project site. Although
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California-American Water Company historically discharges on the
order of 100 cfs, a swale of considerably more capacity than this
will be constructed on the Conrock/Fenton property as shown typi-
cally on Figure 62 and on Exhibit "A" (Operation Plan). At the
westerly boundary of the Conrock/Fenton property the discharge
will be directed into an existing channel and conveyed along the
southerly boundary of the Groves pit to the westerly project
boundary. Groves will alter the configuration of this by-pass
facility on their property as necessary to accomodate their mining
operation.

At all times when the discharge is being made concurrent
with sand extraction, a means of transfer of this water through the
project area consistent with the waste discharge requirements of the

Water Quality Control Board will be provided.
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LEGEND

MC = Moisture Content in percent of dry weight.

DD = Dry Density in pcf.

BC = Number of blows by 140 pound hammer falling
30 inches to drive sampler 12 inches.

VAR

Water Level at time of drilling or as noted.

(SM) = Group classification symbol in accordance with
- the Unified Soil Classification System.

California Drive Sample. Pitcher Sample (P).
or Shelby Sample (S).

Disturbed Sample

[

Refusal

Unable to extend excavation. practically, with
equipment being used in the exploration.

GS = Grain Size Distribution. see figures 7, and 35 thru 37,
L* = Laboratory Compaction Test.

CC = Confined Compression Test.

CT = Consolidation Test,

ST = Loaded Swell Test.

Pl = Plasticity Index, see figure 35.
UCS = Unconfined Compressive Strength in psf,

DS = Direct Shear Test.

TX = Triaxial Compression Test,

LEGEND
CONROCK DEHESA PROPERTY
DRAWN BY: ALS | CHECKED BY: £ |PROJECT No: 7i-119A | oATE: 7=24=7H4 | F1GuRe wo: '8

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND 0(0!.06!5'5'
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Boring 1

DEPTH TEST DATA OTHER | SAMPLE
e Teo T 75c | TEoTS | NweR| SO L DESCRIPTION
0 ] Loose, damp, light brown silty sand (SM) with
n gravel
- Loose, damp, gray sand (SP-SW)
5
10
z
-
50 = ,
51
] Refusal
]
<

»*

For description of symbols, see Legend, Figure 8

LOG OF TEST BORING 1
CONROCK DEHESA PROPERTY

DRAWN BY: ALS | CHECKED BY: DATE: FIQURE NO:

WOODVMRB ~—GIZIENSKI T ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS
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‘ Boring 2

DEPTH TEST DATA THER | sAMP
T T g | ST | MMt SOIL DESCRIPTION
0 ] Loose, damp, brown silty fine sand (SM)
] Loose to medium dense, damp, brown sand (SP-SW)
h
5
]
15 7]
E ;zLoose to medium dense, moist, dark gray silty
1 sand (
20 !
30 4
35 .
N Medium dense, saturated, brown silty fine sand (SM)
40 { §§é Hard, damp, orange silty clay (CH) with gravel
43 A \\
] Bottom of Hole
]
-

*For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 2
CONROCK DEHESA PROPERTY

DRAWN BY:

ALS  |CHECKED BY: - | PROJECT No:  74-71719A Joate: 7.2-.74 | Figure no: 10

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS
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Boring 3

DEPTH TEST DATA OTH*ER SAMPLE
0 T T e | TEoTo| NMpER| SO IL DESCRIPTION
0 4 Loose, damp, gray silty fine sand (SM)
] Micaceous
5 Medium dense, damp, gray to brown fine sandy
] silt (ML)
10
15
] g .| Medium dense, damp, brown silty fine sand (SM)
] .
J
20 =
A2
25 :
] Medium dense, saturated, brown clayey sand (SC)
30 -
. Continued on next page
]
]

*For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 3
CONROCK DEHESA PROPERTY

DRAWN BY: ALS ] CHECKED BY: #Z |PROJECT NO:  74-119A [oate: 7-2-74 | Ficure wo: !

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS
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Boring 3, continued
DEPTH|  TEST DATA _ |omer J
¥

reer [ ue Tooo T Bc | TESTS SOIL DESCRIPTION
30 ‘Medium dense, saturated, brown clayey sand (SC)
35
40
{ Very dense, saturated, gray silty sand (SM)
45 j i Decomposed Granitic Rock
: |
3 |
4 -
8 ] Bottom of Hole
-

*For description of symbols. see Legend, Figure 8

LOG OF TEST BORING 3
CONROCK DEHESA PROPERTY

{orawn BY: ALS |cueckep sY: <4PC |ProJecT wo:  74-119A [oate:  7-2-74 | Fieure wo: 12

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS
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Boring 4

DEanTH TEST DATA OTH‘ER
FEET | *mc | *0p | *Bc |TESTS

SAMPLE|
NUMBER

SOIL DESCRIPTION

10 -

il

Pl T |

4

20

N

d

25

TS D

)

30

11.11111

ad

PP S S T T

e

Loose, damp, brown silty fine sand (SM) with
gravel

Loose, damp, brown silty fine sand (SM)

Micaceous

Medium dense, moist, dark brown silty fine
sand (SM)

Medium dense, damp to saturated, brown fine
sand (SP)

Medium dense, moist to saturated, dark brown
silty medium to fine sand (SM)

Continued on next page

*For description of symbols., see Legend. Figure 8.

LOG OF TEST BORING 4
CONROCK DEHESA PROPERTY

DRAwM BY: = ALS [cueckep sv: /€ |emovecT mo:  74-119A | oate: 7-2-74 FIGURE NO: 13

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SON. AND FOUNDATION ENGINEERS AND GEOLOGIATS
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Boring 4, continued

DEPTH TEST DATA ER | sAMP

i T T o | Teors | NoMptR|  SOIL DESCRIPTION

30 Medium dense, moist to saturated, dark brown
] silty medium to fine sand (SM)
]

35

40
2 Loose to medium dense, saturated, brown silty
1 sand (SM)
N

45

50 -

52 -

.l.ljl;

' BT TS T T N T

P Y

llJ-

»*

Fo

Refusal

'

r description of symbdls, see Legend. ! gure .8

LOG !F TEST BORING 4

CONRO(]. DEHESA PROPERTY

k
DRAWN BY: ALS ]CHECKED BY: <S¢ | PROJECT (0:  74-119
| 74 T

DATE: 7-2-74 FIGURE N0z % |
WOODWARD - GIZIENSKI & ASSOCIATES

- CONSULTING SOIL AND FOUNDATION ENGINEERS AND QEOLOGISTS
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Boring 5

DEPTH TEST DATA__ loTHER
FeeT | *mc | *op | *Bc | TESTS

SOIL DESCRIPTION

(SP)

. GS

10

Y

Loose to medium dense, damp, light brown sand

15 | ¥with scattered gravel

] GS

25 -

Medium dense, damp to wet, }ight gray sand (SP)

30

Medium dense, saturated, brown silty sand (SM)

35 4 —

Continued on next page

*For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 5
CONROCK DEHESA PROPERTY

DRAWN BY: ALS [cHeckep BY: <& |ProgecT No:  74-119A | pate:

7-2-74 | FiguRe wo: !5

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS
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Boring 5, .continued

DEPTH TEST DATA oThEr | s
T T s | ST | NweR| SO IL DESCRIPTION
3B ; ’ Medium dense, saturated, brown silty sand (SM)
]
40
E : Medium dense, saturated, brown silty fine
4 - |
n
4
-
:
50
3 Very dense, saturated, gray-brown sand (SW)
; g ||
55
] i Dense, saturated, brown clayey sand (SC)
) 9 .
60 —
h 10 [ Very dense, saturated, orange clayey sand (SC)
. Decomposed Granitic Rock
64 1
- Refusal

*For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 5
CONROCK DEHESA PROPERTY

DRAWN BY: ALS | CHECKED sv:jgclmasct N: 74-119A |oate:  7-2-74  [Fricure wo: 6

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS
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Boring 6

DEPTH] _ TEST DATA __|omHer
FEET| *Mc | *op | *Bc |TESTS

SOIL DESCRIPTION

fine sand (SM)

Loose to medium dense, damp, dark brown silty

] N
10

Medium dense, damp, brown silty fine sand (SM)

] f PI

i S

Very stiff, moist, red-brown silty clay (CL)

E Very dense, saturated, gray-brown clayey sand (SC)
23 ]
25
28 ]

] Bottom of Hole

]

1

A

*For description of symbols. see Legend, Figure 8

LOG OF TEST BORING 6
CONROCK DEHESA PROPERTY

DRAWN BY: ALS [CHECKED BY: 4AE | PROJECT NO:  74-119A

| pATE: 7-2-74[Hsuke NO: 7

B-67
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Boring 7

DEPTH TEST DATA THER | SAMPLE
T T oo | Teors | NoMber| SO IL DESCRIPTION
0 Loose, damp, gray-brown fine sand (SP)
5
p
10
E Medium dense to dense, damp to saturated, light
] brown sand (SP)
15 - |
] |
] |
20 =
25
]
30 -]
35 : Continued on next page o
1
—

*

For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 7
CONROCK DEHESA PROPERTY

DRAWN BY: ALS [CHECKED BY: JAz” | PROJECT No:  74-119A [oave: 7-2-74  [riGure wo: 18

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS
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Boring 7, continued

DEPTH TEST DATA 0

ER | SAMPLE|

n ™

SOIL DESCRIPTION

35

40

60

65

70
71

brown sand (SP)

. heavy gravel

Medium dense to dense, damp to saturated, light

N I S T

o |

Refusal

*For description of symbols. see Legend. Figure .8

LOG OF TEST BORING 7

CONROCK DEHESA PROPERTY

Joave:  7-2-74 ] Fioure wo: 19

oRAWN BY: ALS [ciEcKeD BY: <AE~ |PRogEcT Mo:  74-119A
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Boring 8

DEPTH TEST DATA om‘ S
e Tv T 5o Teors|Nmeer] ~ SOIL DESCRIPTION
0 1 Loose to medium dense, damp, brown silty sand (SM)
h 1
]
54

h GS| 2

10 4
] GS| 3

15 - . Medium dense, moist, dark gray silty sand (SM)
] i 4

20_5 \(lghr"‘ dense, saturated, dark gray silty sand
{ Decomposed Granitic Rock

25 -
. 5
] 6

30 ¥ clayey

31 A
{ Refusal
E

*

For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 8
CONROCK DEHESA PROPERTY

DRAWN BY: ALS [CHECKED BY: S | PROJECT NO:  74-119A [ bate: 7-2-74 | F1GURE NO: 20

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS
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Boring 9

DEPTH TEST DATA ierls

T T 7ae ] Tt N&;&& SOIL DESCRIPTION

0 ; ' Loose, damp, dark brown silty fine sand (SM)
1 GS | 1 ;

5
] 2

10 -
; Medium dense to dense, damp, light brown silty
1 GS | 3 sand (SM)
E Very dense, moist, brown silty sand (SM)

15
. 4
E Medium dense, moist, red-brown silty sand (SM)
] with clay lenses

20 ]
] 5

25
]
3
N GS | 6
] ¥

30 11— -
] Continued on next page

*For description of symbols. see Legend, Figure 8

LOG OF TEST BORING 9
CONROCK DEHESA PROPERTY

PROJECT NO:

DATE: 7-2-74 FIGURE NO: 2
WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS

DRAWN BY:

ALS ]CHECKED BY:



Boring 9? continued

DEPTH{  TEST DATA OTHER '
reer [*we T<op | “Bc | TESTS SOIL DESCRIPTION
30 Medium dense, moist, red-brown silty sand (SM)
J with clay lenses
] 26
35
40
45
50
{ Very dense, saturated, brown silty sand (SM)
53 - Decomposed Granitic Rock
] Near Refusal
]
]

*For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 9
CONROCK DEHESA PROPERTY

DRAWN BY: ALS |CHECKED BY: #ZC |PROJECT No:  74-119A

[ oate: 7.2_74 | FIGURE NO: 22
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Boring 10

DEPTH TEST DATA R | SAMPLE
A T T oo ToT | NMbeR| ~ SOIL DESCRIPTION
0 ; - Loose to medium dense, damp, brown silty fine
] 1 sand (SM)
]
] 2 Medium dense, damp, brown clayey sand (SC)
5 Medium dense, damp, light brown silty sand (SM)
] 3
10 - |
] 4
15 o
h s
] !
] ! i
20 ] ' !
] € Medium dense, damp, brown silty fine sand (SM)
] | °
1 i i
B i
.3 I
25 ; z
] |
30 ] .
] 8
]
35 7]
1 Continued on next page
]

*

For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 10
CONROCK DEHESA PROPERTY

ORAW Bv: ALS foMEckep sv: g [ProvecT mo:  74-119A Joate: 7-2-74  |Fioume wo: 23
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Boring 10, continued

DEPTH . ‘
[T MR | L] SO1L DESCRIPTION
35 ] Medium dense, damp, brown silty fine sand (SM)
40 -
¥
60
7 9 Very dense, saturated, olive-gray silty fine
- sand (SM) ‘s
63 . Decomposed Granitic Rock
h Bottom of Hole
]
]

*For description of symbols. see Legend. Figure &

LOG OF TEST BORING 10
CONROCK DEHESA PROPERTY

DRAWN BY: ALS ] cHECKED BY: /£ | PROJECT No:  74-119A Toate: 7-2-74 | Fioure wo: 24
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Boring 11

brown fine to medium sand (SP)

i OTHER | SMPLEL 50| | DESCRIPTION
0 Loose, damp, light
; 5 1
5 3
Vol sl
10
i 13 3
;
15
] 1 4
20 -
g 15 5
25 :
“ 12 165 |6
% { Continued on next page
-

*For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 11
CONROCK DEHESA PROPERTY

DATE: 7-2-74 | FIGURE WOz 25

ORAWN BY: ALS JcHECKED BY: ¢/ | PROJECT No:  74-119A ]

B-75

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS



Boring 11, continued

DEPTH

x
OTHER

n F TS OAA _OER | SMPLEL 5011 DESCRIPTION
30 ; Loose, damp, light brown fine to medium sand (SP)
35
_ 20 7
40
45 !
] 14 8
50
55 =
56
h Refusal

*For description of symbols. see Legend, Figure 8

LOG OF TEST BORING 11
CONROCK DEHESA PROPERTY

DRAWN BY: ALS  |cHeckeD BY: 25~ [ProvecT Mo:  74-119A  [oate: 7-2-74  |Figure no: 26
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L —

Boring 12

DEPTH TEST DATA iR | sAM
0 T T o | AT | NkEs| SO L DESCRIPTION
0 ] 1 Dense, damp, brown silty sand (SM)
7] N\
5 ] I§ Hard, damp, brown sandy clay (CH)
] 2 \
: N
7] Dense, damp, brown clayey sand (SC)
“: Very dense, damp, gray-green silty sand (SM)
10 — A Decomposed Granitic Rock
_' 3
15 |
25 -
30
ﬁ
35
]
J
38 - Bottom of Hole

*For description of symbols. see Legend, Figure 8

LOG OF TEST BORING 12
CONROCK DEHESA PROPERTY

DRAWN BY:

ALS [cueckep sY: s [ ProvecT No:  74-119A | oAte: * 7-2-74 | FIGuRE NO: 27
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Boring 13

DEPTH

TEST DATA

| o P Tom T ae ] TEOTS SOIL DESCRIPTION
0 ] Dense, damp, brown silty sand (SM)
- GS
; ]
h Dense, damp, dark brown silty sand (SM-SP)
. GS
10
15 4
] Very dense, damp, brown silty sand (SM)
P GS
20 =
25 4 Dense, moist; brown silty sand (SM)
]
30 - —

Continued on next page

*For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 13
CONROCK DEHESA PROPERTY

DRAWN BY: ALS | CHECKED BY: <Azc | PROJECT No:  74-119A Ioate:  7-2-74 | Fiaure no: 28
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Boring 13, continued

DEPTH TEST DATA TI‘I'ER SAMP E'
e Too T oo | Tors|NMptR|  SOIL DESCRIPTION
30 ] Dense, moist, brown silty sand (SM)
35
f Very dense, damp, brown silty sand (SM)
40 o
h Decomposed Granitic Rock
]
45 - !

ada Lo 1

Refusal

*For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 13
CONROCK DEHESA PROPERTY

DRAWN BY:

ALS | cHECKED BY: £ |PROJECT No:  74-119A | oAtE: 7-2_74 | FiguRE NO: 29
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Boring 14

DEPTH ’
- s
LN R RMPLEl  SOIL DESCRIPTION
0 ] ] | Dense, damp, light brown silty sand (SM)
5
] | Dense, damp, brown silty fine sand (SM)
} 2
10 -] Dense, damp, dark brown silty sand (SM)
] 3
15 -
] Dense, damp, brown silty sand (SM)
: 4
20 -
1
50
3 gravel
54 ]
B Refusal

*For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 14
CONROCK DEHESA PROPERTY
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Boring 15

DEPTH TEST DATA Y
o T T 5o Tor | NMptq| ~ SOIL DESCRIPTION
0 1 Medium dense, damp, brown silty sand (SM)
- 13 1
5
] 12 2
E Hard, damp, red-brown sandy clay (CL) Porous
10
] 34 3
] Medium dense, damp, brown silty fine sand (SM)
15
]
—1
] 18 4
20 .
3 Medium dense, moist, brown fine sandy silt (ML)
] 25 5
] Medium dense, saturated, brown clayey sand (SC)
25
N 26 6
30 Medium dense, saturated, brown sand (SP)
] 29 7
35 :
] | | Continued on next page

*For description of symbols., see Legend., Figure 8

LOG OF TEST BORING 15
CONROCK DEHESA PROPERTY

DRAWN BY: ALS  |CHECKED BY: Zec |PROJECT Mo:  74-119A [ oATE: 7-2-74 | FlauRe No: 3!
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Boring 15, continued

DEPTH

TEST DATA

*
OTHER

P Tooo T osc 17878 Nowper| ~ SOIL DESCRIPTION
35 ' Medium dense, saturated, brown sand (SP)
40
N 40 8
b I'scattered gravel
45 ]
50 }
h ‘ Medium dense, saturated, brown silty fine sand (SM)
h i
] 28 9
] |
55
57 E Very dense, saturated, dark brown silty sand (SM)

L oty

Decomposed Granitic Rock
Bottom of Hole

*For description of symbols. see Legend, Figure8

CONROCK DEHESA PROPERTY

LOG OF TEST BORING 15

DRAWN Bv: ALS | cieckep BY: A€ |ProgecT Mo:  74-119A

[ oate: 7-2-74 | FiouRre wo: 32
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Boring 16

DEPTH TEST nAfA OTHER
n e e T SOIL DESCRIPTION |
0 ; Very loose, damp, brown silty fine sand (SM)
h 3
h Very loose to loose, damp, gray sand (SP)
5
N 10
10
] 13 | GS
15 |
13 |GS
20
15
]
4
25
ﬁ
;
] 18
30
. 19
35—
4 Continued on next page
g
*For description of symbols. see Legend. Figure 8
LOG OF TEST BORING 16
CONROCK DEHESA PROPERTY
DRAWN BY: ALS | CHECKED BY: %7 |PROJECT No:  74_71710A |oATE:  7.9.74 | FIGURE No: 33
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Boring 16, continued

DEPTH| = TEST DATA Y
e Tom T e | ToTS | NMpE| SO IL DESCRIPTION
35 Very loose to loose, damp, gray sand (SP)
40 -
E 22 8
45
:
50
. 7 grayel
]
. 26 9
55
]
“
i 37 10
65 % Very dense, saturated, olive-gray clayey fine
66 sand (SC)
] Weathered Granitic Rock
f Refusal

*For description of symbols. see Legend. Figure 8

LOG OF TEST BORING 16
CONROCK DEHESA PROPERTY

DRAWN BY: Al S

[checkep BY: S [ProgEcT NO:  74-119A | oate: 7-2-74 | F1ure wo: 3t
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PERCENT PASSING

————
——

—
a—

coa' Sse I ine c“' SJ lb_dlg“_,‘ I 1ne

Mesh Opening - ins.

Sieve Sizes

Hydrometer Analysis

r
FIT
oo 832 | 4 10 lejosouoeoeomozoo 0
D K
90 LA\ 10
AL\ ‘.?1- \
N
80 X AT 20
- \‘ NA\ = 8-2
A\
70 AN 30
\ -
5-4 T
60 - 4o
\ \V
\UN \ e
50 \ A - 6-2 50
' A
N \
\
4o N 60
N
A WA
AN\
Y r\\ 70
5-1 L.
A
20 Al 80
\
AV
\
10 90
AN
l | | | I |
0 I 171 111 100
100 50 10.0 5.0 1.0 0.1 0,05 0.0/ 0.005 0.00!
GRAIN SIZE IN MILLIMETERS
SAMPLE CLASSIFICATION AND SYMBOL CLL *Py
5-1 Sand (SP)
5-4 Silty sand (SM) o
6-2 Silty fine sand (SM)
6-3 Silty clay (CL) ) 47 29
8-2 Silty fine sand (SM) B

*LL = Liquid Limit
*Pl = Plasticity Index

PERCENT RETAINED

GRAIN SIZE DISTRIBUTION CURVES

CONROCK DEHESA PROPERTY

SAN DIEGO, CALIFORNIA

WOODWARD - GIZIENSKI & ASSOCIATES
CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS
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e ————n
e ——————————————————

GRAVEL SAND

COBBLES SILT and CLAY
Coarse I Fine CoarsJ Med i um J Fine
Mesh Opening - ins. Sieve Sizes Hydrometer Analysis
r —T T
3 1 B
100 76 3 2 1 4 i 10 |.6N~2'0\3(1‘40 60 80 ll?O 200 0
AN ks :
NN N ;
N\ 0T
90 ' A
AVAY A
80 §%\’ ) 20
NX
N\ )
- i \\i : \
it N\ ~ ®
A 9-6 1
g » ANA % ! 2
Z 60 t | N Y =
3 8-3 ==\ T\ &
= 50 - 50 =
2 ' \.;A, e
S ‘"R 9-3 =
e \ 60
S
“ T
A\
0 \§\ - 70
\
_ — 9-1
2 \\3‘; 80
\
10 90
| Il ! | 1 |
0 I ] 1 ] I 100
100 50 10.0 5.0 1.0 0.1 0,05 0.01 0.005 0. 001
) GRAIN SIZE IN MILLIMETERS
SAMPLE CLASSIFICATION AND SYMBOL ' *LL *Pl
8-3 Silty sand (SM)
9-1 Silty sand (SM)
9-3 Silty sand (SM)
9-6 Sandy clay (CL)
‘Ll = Liquid Limit GRAIN SIZE DISTRIBUTION CURVES
*PI = Plasticity Index CONROCK DEHESA PROPERTY

WOODWARD - GIZIENSKI & ASSOCIATES

CONSULTING SOIL AND FOUNDATION ENGINEERS AND GEOLOGISTS
SAN DIEGO, CALIFORNIA
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PERCENT PASSING

GRAVEL

SAND

COBBLES

Coarse ]

Fine

Coarsé Medium l

Mesh Opening - ins.

Fine

SILT and CLAY

Sieve Sizes

Hydrometer Analysis

[

1

76 3 1§ 7 g4 10 16203040 60 80 140 200 0
} {
| H
90 :ﬁo + 10
X +
AN !
80 Ry 2
 \
‘*%\ \\\’
70 M 30
AV \ ;
X \ T
60 F——A 40
13-4 ===0C
50 - " 50
— NUERNY
— Y
e % L 60
i ‘\\‘.\ ‘\‘ ]3-]
! AN
0 \WAN'AY 70
13-2 = R WY
\
AN
20 AVEAVA Y 80
A
AW — 14-1
1 i 1 1 1
0 ) 1 1 1 1 100
100 10.0 5.0 1.0 0.1 0,05 0.0l 0.005 0.00!
GRAIN SIZE IN MILLIMETERS
SAMPLE CLASSIFICATION AND SYMBOL 'LL *Pi
13-1 Silty sand (SM)
13-2 Silty sand (SM-SP)
13-4 Silty sand (SM)
14-1 Silty sand (SM)

*WL = Liquid Limit
*PI = Plasticity Index

PERCENT RETAINED

GRAIN SIZE DISTRIBUTION CURVES
CONROCK DEHESA PROPERTY

WOODWARD - GIZIENSK! & ASSOCIATES

CONSULTING SOIL AND FQUNDATION ENGINEERS AND GEOLOGISTS
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2/11/74

DEHESA SAND PLANT

JOB NAME

I U T T |

> >
S| wg SUMMARY SHEET Ee| L5t
u -—

3 [Eajmga= BORING No.__ ) T ge=xE 2
=lzx=5x | — w = [EES G
D ud =y o by an
A\g x| ow i ELEVATION = v !gng a
J L Medium brown, loose, moist,|Slightly silty fine

| { presence of mica to medium sand
2_ : (SW-SM)
: L Dry
o |
4 i ; Medium dense
61D [t 2.1
s3] |t
104
ﬂg;l[ Black, white, tan, medium [Medium coarse sand
H<:> dense, saturated (SP) 3.5
12
.
=
14_]
: é} ‘ Gravel to 2 inches
16 el
—1 '.;'.
18] |
- b
20 |
. f"ﬂ A
- (Continued on Drawing No. 3)
) .
~ O - Indicates undisturbed drive sample
- - Indicates loose bag sample

PR;-'EEGCTN"- ALVARADO SOILS ENGINEERING

DRAWING NO.
2

R-.QQ

P2L ciiaaa A\ 70 .
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DEHESA SAND PLANT

JOB NAME

= b
<3 o
o ol w SUMMARY SHEET & Eﬁa'&""é =
w—d by [7d .
§ - :3: BORING NO._1 v STl 8
Q A o QL o
o e D > = -—
Wi v PSn ELEVATION = = “'gg o =
} 1] B1ack, white, tan,medium |} Slightly silty fine
| ‘'l dense, saturated to medium sand
2 | (SW-SM)
"
15
P4 {4 . 5.6
1 ~1Black, white, tan,medium | Medium to very
_ ; dense, saturated coarse sand
6_| (SW)
g
._1
30
4
S
B8
{5 5.6
B34 S
| ] Black, white, tan,medium | Fine to coarse sand
- ‘| dense, saturated
« (SW)
B6..
88
7 ;
] NN Black, white, tan,medium | Silty, clayey fine
110_| | dense, saturated to coarse sand
= : (SM-SC)
14 Black, white, tan,medium | Slightly silty .
1] densey saturated fine to coarse sand
(SW-SM) 8.1
4 )
- (Continued on Drawing No. 4)
.

PROJECT NO.
57E6

ALVARADO

SOILS

ENGINEERING

DRAWING NO.
3

B—-89

e

Figure No. 38D
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DEHFSA SAND PLANT

JOB NAME

g
14
RS

Dense

{Large Gravel

: ‘ - =
u 3
Sl e SUMMARY SHEET EE| wiz
= x|®E =
= |Ea BORING NO.__1 wi & Efﬁfsg
j ad
= =3 ELEVATION = Se2Ex &
E wx| = L g#g pur
J -}l Black, white, tan STlightly silty
o 4| medium dense, saturated fine to coarse
. || sand (SW-SM)
461 Al Large gravels
Vj
’s| Black, white, tan Silty medium to
8 I medium dense saturated coarse sand
_ (SW-SM)
...{
50
52

7.2

|

57E6

PROJECT NO.

ALVARADO SOILS ENGINEERING

DRAWING NO.
4

B-90

Figure No. 38c




> b
<o .
el w SUMMARY SHEET &= EJ.:"‘"‘.E =
af ;; =% BORING NO.__2 : ool vt =Y
S W | NOE| e
o e = = a4y
it vdal| ELEVATION = = g:o“'a‘ e
4 LLE Light grayish tan, medium Silty fine to
1111 dense, moist, presence of very fine sand
| P mica (SM)
2] :
4]
6
8.

/1 Gray, tan, medium dense,
| wet

1 Saturated

”:”7;5 Gravels

2/11/74

‘o] Coarse Gravel

Medium to coarse
sand (SKW)

{Hl 6ray, tan, moist medium
| dense, saturated

Silty fine to
coarse sand

(SW)

(Continued on

JOB NAME _DEHESA SAND PLANT

Drawing No. 6)

57E6

PROJECY NO. | AyvaRADO SOILS ENGINEERING

DRAWING NO.
5

B-91

Figure No. 39a




(SR

[OX'SS TSRV RY

JUB NAML

> >
1 SUMMARY SHEET = gLu._;";' &
Elza i wr= o ]
= (== BORING NO.__2 “iEsolae
o (D > _;:2¢H~
E =2 ELEVATION 1= g§|§ a
J 14 Gray, tan, medium dense, Silty fine to
_ A saturated coarse sand
_ (SW)
06|
.
|
P8 _|
30
-
32|
B4
36|
38
Aoi
2]
44|
ﬂ
h6-
hs- (Continued on Drawing No. 7)
"";’7’[52" NO. | ALVARADO  SOILS ENGINEERING “‘w;"‘s NoO..

B-92

Fieure 39b




= >
- , S - =
s a W SUMMARY SHEET E% :;2 ;
& [Em|ma= BORING NO._2 o = R
& (=325 ELEVATION S = sox> g
w xS A =§:: ggbg.a
y ‘FLEH Gray, tan, medium dense, [ Silty fine to coarse
] | saturated sand (SW)
0.
§
2.
2
56 |
8 |
..1
4
0.
_ 11l Gray, tan, medium dense, |Silty fine to medium
| 11| saturated sand (SW)
52 |
q-' —e
~
~~ -y
i «
N 2B
66
. -
= —
<
1 -
e- b8 |
=
< )
(Ve
< i Rocks
4 0
Q] Fo-
pus ot
(W8] -
[an]
] I 11H] Gray, tan, dense, Very silty fine to
o b2 1]} 4] saturated coarse sand (SW)
- I
= - °o o|Very dense Bedrock
o 00
- .
e
. R .
PROJECTNO. | ALVARADO  SOILS  ENGINEERING PRAWING NO.

B-93

Fi

gure No. 39c¢
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DEHESA SAND PLANT

JOB NAME

> >
[

1 I SUMMARY SHEET EE| wp -
E A. ca :z’,n BORING NO.__ 3 - e
= [=Zlg<> =
w o2 (P30 ELEVATION = = 2;35 @
T 41 [EEHE Liaht grayish tan, loose, | Slightly silty fine

B} TLLE] dry to coarse sand

9 g (SW)

3 I

1O} 2.3

6

]

8]

40 Fi{ {1 {] pamp, medium dense, small

] TEETH] gravels

1@ [ 3.5
12 |

e Il
1 W

- L1 Saturated

-
6]

— 41444 Gray, tan, medium dense, | Medium to coarse
184 [zj.j; 1 saturated sand (SW)

i 5.0
20

- 2y Reddish brown, medium Clayey fine to

~ N\ dense, saturated coarse sand (SC)
22] .

.

i 6.1
2

~ (Continued on Drawing No. 9)

PROJECT NO.
ETEG ALVARADO

SOILS

ENGINEERING

DRAWING NO.
8
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Figure No. 40a
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DEHESA SAND PLANT

JOB NAME

> >
— < [l
el w SUMMARY SHEET EEJ,;"‘%- z
E & |—wm BORING no 3 w L2 b §
- EESLE C—_—— gy v
o l=3135> ELEVATION > S imeE 8
P v EE - =s$23§ -
y [¥1l Reddish brown, dense, | Very silty fine to
i 41| Saturated medium sand
_ : (SW-SM)
26.. . ) O e e
. 14] Very dense
281 {
_l 1 Tan, white, black, very Silty fine to 8.4
. 1 dense, saturated ?edium)sand
30
32 ]
34 11
36. 1
. . o0%| Rocks
- 00,
38 "2 _
-
-—1
h
M
_{
.

PROJECT NO.
57E6

ALVARADO

SsOoiILS ENGINEERING

DRAWING NO.
9

B-95

Fipure No. 40b
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DEHESA SAND PLANT

JOB NAME

> >
- - e
w o wo SUMMARY SHEET Eg .;._;z -
S Ea|mnm BORING no __ 4 w @SS 3
e ELEVATION wsBEES S
@ 4 ATION = =["S8ac @
ng wElon = ;Eigba ur
Grayish brown, mecium Gravelly fine to
dense, damp coarse sand
(SW)
Saturated
Grayish brown, medium Gravelly medium to
v{ dense, saturated very coarse sand
; (SW)
2

(Continued on Drawing No. 11)

PROJECT NO.
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DRAWING NO.
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Figure No. 41a
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DEHESA SAND PLANT

JOB NAME

> P
. < P
A it SUMMARY SHEET = s w|z -
P =t BORING yo._ 4 S g ES%S 3
el PP Y et - . R =
s =323 ELEVATION Z-fF38= =
B 1 Grayish brown, medium Medium to very
_ ] dense, saturated coarse sand (SW)
p6 | |
- &QQ,S:Reddish brown, dense, Very silty clayey
P8 | §§§§§: Saturated fine to medium sand
i SRR
RRRRRE (SM-5C)
1 NYERRR
] RRRR
B0 RRRRR:
- NN
] DN
RPN
- NN
QNN
_ \Q\\\;
21 RN
1 KRR
NN
4
- b 0 g0
™ 0 Tan, dense saturated Gravel (gp)
, 0
— o U" 00
A Lo 2. S
oy Tan, white, black, dense, |Gravelly clayey fine
36ﬁ DNy saturated to coarse sand
i (sC)
B8 _
) i}
-ﬂ
1
-1

PROJECT NO. | A|vARADO  $SOILS ENGINEERING

DRAWING NO.
n
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Figure No. 41b
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DEHESA SAND PLANT

JOB NAME

> >
u 3
E fus| w3 SUMMARY SHEET Eg s -2"-’ e
ad — .
& [Ea—ge BORING NO.__5 w £ D=Fw 3
T o= = x -Egii;. o
S (S=["ca ELEVATION = "'22 =
T y ~”j Light gray tan, loose Fine to medium sand
. | damp (SW)
2-
4 -
] | Medium dense, moist
] ,
6]
8
=
]QL!L_ :
s | Saturated
] A
12-
. : Tan, white, black, medium Gravelly medium to
14y P ] dense saturated very coarse sand
- (SW)
"
16+
-‘
184
20
. ;3 Medium brown, medium STightly silty
22 ‘1| dense; saturated medium to coarse
. §e sand
24
- (Continued on Drawing No. 13)
—

57E6

PROJECT NO. ALVARADO SOILS

t 4

ENGINEERING

'DRAWING NoO.
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Figure No. 42a
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DEHESA SAND PLANT

JOB NAME

> >
- 4 e
. e - =
E s W SUMMARY SHEET i sgz;g ;
= (&= :Q; BORING NO.__ 5 waEelat
[~ W e DAL e
o &2 —d P = o e o
& =2ods ELEVATION = = ggg «a
4 1L Medium brown, medium STightly silty
- 41111 dense, saturated medium to coarse
061 sand (SW)
4
28] :
] 1 Pockets of silt
30
32]
34 ]
j
36 |
38
A0 SR AT B R
- 1111 Medium brown, dense, Silty fine to very
~ saturated fine sand (SM)
A2
6.0
-
-
44?
46 |
iy
- (Continued on Drawing No. 14)

57E6

PROJECT NO. ALVARADO
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Figure No. 42b
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DEHESA SAND PLANT

JOB NAME

> >
(7]

o we SUMMARY SHEET EE| wlz =
t wed S _‘_“ x o ‘;z =
oy (89283 BORING NO.__5 woa 2T 9
5 wxPon ELEVATION 1=- = ggg =

B @ =] Tan, black, white medium | Fine to medium sand | 5 4

| 1 dense, saturated (SW)
150 |

.

-
527

h CD Tan, black, white medium | Gravelly Tine to 7.9

B B -{ dense well graded, very coarse sand

; saturated (SW)
154 ]
156 S

NN Reddish brown, sTightTy ClTayey very siTty

1 NN dense, saturated fine to medium sand

R RN (SM-SC)
158 | g RA:
o] RN
62 ::‘ﬂ.. Rocks
N %Zvo Gray, medium dense Decomposed granite
| ; 20 { saturated (GW)

- ;oo%ocq
66: v<>C:°Qo

-1 Oogo°°

- o 000: 4
s |° 2>

.{

-

-

-1

]

PROJECTNO- | ALVARADO  SOILS  ENGINEERING PRAWING No.

B-100Q Figure No. 42c¢
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1.0
INTRODUCTION

1.1 BACKGROUND

Conrock Co., H. G. Fenton Material Co., and S. J. Groves and
Sons Company propose to excavate approximately 13,500,000 cubic
yards of high quality.construction sand from the Sweetwater River
bed at their Déhesa properties over a period of 15 years. Conrock
Co. and H. G. Fenton Material Co. are joint venturing on this
project and will excavate from a 529 acre parcel containing approxi-
mately 2.4 miles of the Sweetwater River. S. J. Groves and Sons
will operate independently and extract from a 175 acre parcel
directly downstream of the Conrock/Fenton property. Since most of
the sand deposit lies beneath the natural groundwater table, part
of the area from which the sand is removed will become a freshwater
lake. Although two excavation operations are proposed, extraction
will be coordinated to the extent that only one lake will ultimately
result. As recovery of the resource proceeds, the water area will
eventually reach 140-150 acres, with final depths ranging from a few
feet to approximately 60 feet.

Conrock/Fenton and Groves are committed to implementation of
all those rehabilitative and restorative measures, including but
not limited to this lake management plan, that will create an
aesthetically appealing, beneficial lake which will be an asset

to the region.



1.2 OBJECTIVE
The objective of this lake management plan is to develop a

feasible plan for enhancing and managing the freshwater lake that
will result from the recovery of the sand resource from the Sweet-
water River floodplain. This includes identifying and maximizing

the many benefits of fresh water lakes and outlining solutions and/or
alternatives to potential problems. The management plan is oriented
toward developing a multipurpose lake as a viable companion activity

to the recovery of the sand resource.

1.3  APPROACH

The ultimate use or purpose of the lake at the completion of
the sand extraction project several years from now cannot be
accurately or precisely specified at this time. Instead, final
decisions will be made 10 years hence. Therefore, it is important
that the management plan deal with those aspects of artificial lake
development which are important no matter what kind of lake is in-
volved or what its ultimate use may be. These include erosion
control, bank stabilization, general configuration, and depth.
Such things as type of fish to stock, how large to make swimming
beaches, etc. can be decided at a later date when the long-range
purpose is determined. Although the ultimate lake use emphasized
in this report is recreationally oriented, the plan allows maintenance
of the lake as a wildlife habitat through the life of the excavation
operation. When excavation is completed, the alternatives of re-
taining the lake as a wildlife habitat or converting to recreational

use will be open.



As the excavation of sand continues and the lake enlarges,
there are several factors that must be considered and actions that
should be taken to ensure that the lake will be a useful habitat
and resource in the future. In the following management plan, no
specific use for the lake is emphasized or recommended. Instead,
an attempt is made to develop a lake which could be used for any of
several activities, and one or more of them could be emphasized with
a minimum expenditure of time and money by Conrock/Fenton and Groves.

It is expected that the management plan implemented in the
recommended phases will result in a viable lake that will require
the least modification in the final stages of development to be a
beneficial multipurpose recreational resource. The data obtained
from the recommended monitoring program will provide sufficient data
for well-informed decisions concerning ultimate use of the lake,
expecially with regard to its fish production and wildlife habitat
potential.

It must be recognized that the operators will not permit their
employees or the public to use the lake for recreational activities
during the active life of the sand extraction project. This re-

striction is necessary for reasons of safety, security, and liability.






2.0
MANAGEMENT PLAN

2.1 GENERAL

The recommended lake management plan described below has been
addressed as closely as possible to the specific considerations of
developing a lake in Sweetwater River Valley. The recommendations
are bésed partly on the literature concerning shallow, warm-water
lake management and "real estate" lakes.

The concept and general form of the management plan has been
approved in principle by the California Department of Fish and Game
as indicated by the "AGREEMENT REGARDING PROPOSED STREAM OR LAKE
ALTERATION", No. V-74-76.

2.2 PHYSICAL CONFIGURATION OF THE LAKE

2.2.1 General Configuration of the Lake

The lake will be as large and unobstructed in shape as
possible, within the limits of the planned excavation and setback
constraints (Agardy and Boyd, 1971). The single, large lake which
will result from the sand extraction projects is preferred over a
chain of small lakes. The shape of the shoreline will be irregular,
and the ratio of shoreline perimeter to total area will be kept as
high as possible consistent with the sand extraction operations. A
highly irregular shoreline tends to interfere with both horizontal
and vertical mixing of the water and can lead to "stagnant' areas;
however, an irregular shoreline also increases the amount of habi-

tat available and results in an increased fish production from the

lake. This plan achieves a balance of these factors.



The lake will be as deep as possible for much of its area
and water depths will generally exceed 5 feet. There will be
several relatively small areas of shallower water which will be
suitable habitat for growth of selected rooted aquatic plants. In
general, the areal extent of each shallow area and the total shallow
area in the lake will be minimized. Otherwise, rooted aquatic plants
might become extremely thick, mosquitoes will be able to survive,
it will be a rather poor habitat for fish and/or benthic organisms,
and the area will be unsuitable for swimming and fishing in the

future.

2.2.2 Bottom of the Lake

Much of the sides and bottom of the lake in direct contact
with the overlying water will be comprised of fine granular material
such as sand and silt-sized soil. The area comprised of fine silt
will be kept to a minimum. Certain areas of larger rocks and
boulders in deeper portions of the lake are desirable from the
aspect of providing habitat for various fishes and other aquatic
organisms. During the sand extraction operation, the operator of
the sand-removal equipment will minimize removal of large ( > 1 foot)
rocks and boulders for operational reasons. These boulders will
provide this desirable habitat in areas where they are not covered
by the fine sand from the washing operation.

Conrock/Fenton and Groves will remove sand from the lake
area to the maximum depth that is possible to obtain all the high
quality sand. This will result in a lake which will be about 60

feet deep at the deep end near the Singing Hills golf course, and



which will shallow up to zero at the shallow end. Fine sand and silt
from the Conrock/Fenton sand washing operation will be returned to
the deeper portion of the lake. Here, it will be less susceptible
to disturbance from wind and wave action, floods and other water
movement, especially if a depth of 15-20 feet of water can be main-
tained over this sediment. Material from the Groves sand washing
operation will not be returned to the lake, but, rather, will be
deposited in settling ponds from where it will be periodically re-
moved and stockpiled out of the Sweetwater River floodplain. Exca-
vation at the deeper end of the lake will not cut off the ground-
water aquifer which lies about 60 feet below present ground level at
the western end of the lake. Otherwise, the addition of the fine
material to the bottom of the lake could slow flow through the main
aquifer and effectively prevent groundwater from flowing through the

lake to the river beyond the lake.

2.2.3 Banks of the Lake

The main consideration in the development of the banks of
a lake is to reduce or eliminate erosion both from runoff from land
and from wave action from the lake. An erosion analysis for the
land portion has been completed (see Technical Appendix B), and
Conrock/Fenton and Groves will protect the banks (or beaches) of
the lake as necessary to prevent erosion.

Sloped banks of the lake (up to 150 feet inland from shore-
line) will be comprised of coarse granular material along most of
the shoreline. These banks will be planted as shown in the Phased

Landscaping Plan. The choice of planted vegetation has been decided



by aesthetic considerations, intended land use, and cost/availability
of material, with native vegetation being used predominantly. The
slope angle at the immediate shoreline should be as steep as soil
conditions, erosion potential, and construction techniques will allow
(i.e., on the order of 2:1). The depth of this slope protection will
extend to a minimum depth of 5 feet below water level. The purpose
of the slope protection for the bank slope is to control the amount
of erosion by wind and wave action on the shoreline (Bennett, 1962;
Rickert and Spieker, 1971).

The very edge of the lake will have a vertical or near
vertical drop of 10-12 inches around much of the perimeter. The
preferred substratum of these dropoffs will be productive habitats,
preferably a gravel-sand mixture or vegetation. A dense shoreline
planting of rush-1like water plants along portions of the shoreline
will protect the vertical drop from wave erosion and also provide
suitable habitat for aquatic organisms. This rapid dropoff feature
is important from the standpoint of maintaining water quality,
primarily because it helps control turbulence from small waves
lapping against and eroding the shore. The dropoff is also effective
in controlling the growth of many types of undesirable aquatic plants.

Considering the relatively large size and configuration of
this lake and the costs involved, such measures as actively lining

the lake bank with rocks, walls, etc. will not be used.

2.3 EROSION CONTROL

The erosion-sedimentation cycle is probably the most wide-

spread problem of small lakes (Rickert and Spieker, 1971). The



greatest amount of sediments are generally deposited following heavy
rains and subsequent water runoff. In addition to decreasing the
aesthetic value of the lake, increased sediment loads may be detri-
mental to most forms of aquatic life. They accelerate the process
of eutrophication and, by decreasing light penetration, decrease the
amount of primary productivity from algae, higher plants, and phyto-
plankton (EPA, 1968). They also contribute to the filling in of the
lake over time.

On the other hand, natural erosion of the surrounding watershed
and subsequent sediment deposition in the lake would be beneficial.
Natural erosion will bring coarse sand into the lake. This sand will
settle on the surface of the finer sand and silt which will be de-
posited on a portion of the lake bottom after the sand-washing opera-
tion. As the amount of coarse sand increases, the bottom will become
a more productive habitat for benthic organisms, and the biological
productivity of the lake bottom will increase.

The bank and shoreline stabilization measures described in
Section 2.2.3 will reduce erosion from these areas. Additionally,
because of the size of the watershed or potential drainage area
(about 40 square miles) relative to the ultimate size of the lake
(about 0.2 square miles), sedimentation basins will be constructed
at the upstream ends of the lake on Harbison Canyon Creek and at the
crossing of Sloan Canyon Road over the Sweetwater River. Sediments
carried by flowing water will be trapped in these basins which will
decrease the velocity of flow below that necessary for transportation

of sediment. The relatively sediment-free water will then flow into



the lake. The configuration of these basins is shown on the plot

plan accompanying the Phased Rehabilitation Plan.

2.4 WATER QUALITY

The primary source of water for the lake will be groundwater
of good quality (Table I). Previous analyses indicate that the
quality is better than the groundwater water quality standards
presently established by the San Diego Regional Water Quality Control
Board (SDRWQCB, 1974), for the Sweetwater hydrologic sub-unit 9.20.
Water quality analyses (Table I) of the Immenschuh Well and Ferry
Pond (a small pond of about 1/2 acre located near the shallow end of
the proposed lake) indicate both meet all the water quality standards
established by the SDRWQCB for inland surface waters (SDRWQCB, 1974),
and provide an adequate first approximation to the water quality
conditions that may be expected in the lake.

Clean, clear water may be aesthetically pleasing and desirable,
but it is not necessarily an asset if the proposed warm-water lake
is to be biologically productive and yet remain free of aquatic weeds.
There are several potential problems that could result from clear
water. For instance, sunlight would be able to penetrate several
feet into the water and would encourage the growth of rooted aquatic
plants over a significant portion of the proposed lake (Florida

Department of Natural Resources, 1973). These plants would:

1. Choke up the water surface (and in the future, after the
sand extraction project is completed, prevent swimming

or boating);
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TASLE T

COMPARISCN OF WATER QUALITY- OBJECTIVES
AND GROUNUWATER QUALITY AT THE LAKE

) 3
W . o ] Groundwater Quality at the Lake
Water Quality Objectives Ferry Pond4 Immenschuh WQHS

Paramete r-:.z Groundwater Inland Surface Waters : 6/12/74 7/9/74 6/12/74 7/3/74

It

To*al Dicsolved '
ds 1000 . 500 445 440 450 436

Sold
Chloride 400 250 : 118 125 : 103 109
% Sodium €0 60 42% Not 40% - Not
‘ measured ~ measured
Sulfate 500 . 250 ‘ 42 48 : 57 54
Nitrate 10 . Footnote 6 Not None Not None
: measured detected measured detected
Iron 0.3 . 0.3 " 0.08 " 0.10
Manganese 0.05 i 0.05 " None " None
detected . detected
Hathylene Blue
Active Substance 0.5 0.5 " Not " Not
' measured measured
Boron 0.5 0.5 oo 0.02 " : 0.02
Odor None None " ' Not v - Not
: measured ) measured
Turbidizy (SJU) 5 ' 20 , 2 " 2 "
Color {units) 15 20 3 - " 3 "
Fluorine 1.0 1.0 Not " R Not "
measured measured
Susnended Solids No No
; standard standard 1.0 " None "
detected
pH Units ! " : 8.2. 8.8 7.4 ’ 7.0
Hardness " " 200 185 225 215
Calcium L u Not 44 ‘Not 62
measured measured

hagnesiun " " " 18 " 15



TABLE I (continued)

¢1-0

. . . ] Groundwater Quality at the Lake3
2 Water Quality Objectives Ferry Pond2 . Y Immenschuh Welld
Parameters Groundwater Inland Surface Waters 6/12/74 7/9/74 6/12/74 7/9/74
Potassium No ' No Not 2.0 Not 1.9
standard standard measured measured
Sodi um n n . " 85 n 80

8icarbonate " . S " 128 " 201

1 Objectives are outlined in Tables 14 and 15 in "Abstract of Comprehensive Water Quality Control Plan for the San Diego Basin",
California Water Quality Control Board, San Diego Region, April 1974. Water Quality Objectives for Sweetwater Hydrographic
Sub-unit 9.20 are applied.

Z Concentrations not to be exceeded more than 10% of time (mg/l or as noted).

3 Jure 12, 1974 samples analyzed by Daylin Laboratories, Inc. in Los Angeles, California for Conrock Company, and July 9, 1974
samples analyzed by Environmental Engineering Laboratory in San Diego, California for Woodward-Gizienski & Associates.

4 Ferry Pond is located approximately where the shallow portion of the lake would end at its southeastern end.
§-Immenschuh Well is located approximately where the deep portion of the lake would end at its western end.

8 Concentrations of nitrogen and phosphorus, by themselves or in combination with other nutrients, shall be maintained at levels

~ below those which stimulate algae and emergent plant growth. Threshold phosphorus (P) concentrations of 0.1 mg/1 for rapidly
flowing streams, 0.05 mg/1 for slowly flowing streams and 0.025 mg/1 for lakes are recommended by EPA. These values are not
to be exceeded more than 10% of the time unless studies of the specific water body in question clearly show that water quality
objective changes are permissible and approved by the Regional Board. Analagous threshold values have not been set for nitrogen
compounds by the EPA; however, natural ratios of nitrogen to phosphorus are to be determined by surveillance and monitoring and
upheld. If data are lacking, a ratio of N:P=10:1 should be used.



2. Bind up nutrients that would otherwise be available
to the plankton and benthic organisms;

3. Decrease the amount of suitable habitat for larger
game fish but increase the amount of escape cover and
habitat for small fish;

4, Increase the likelihood of mosquito survival; and

5. Be expensive to remove or otherwise control.

Based on conditions in other small lakes and reservoirs in
San Diego County, including the Sweetwater River drainage, and on
the plan that the sand wash water containing mostly fine sand and
some silt will flow by gravity through a pipe into the bottom of
the lake, it is unlikely that the water in the proposed lake will be
clear. It is more likely to be somewhat turbid and light levels
necessary for plant growth are likely to be limited to 2 or 3 feet.
Conrock/Fenton proposes to return the fine sand and some silt
obtained from the sand washing process and the wash water to the
deeper, western end of the lake on their property. In the initial
phases of the sand excavation operation when the size of the lake is
small relative to the amount of wash water and fine material being
piped in, the water is likely to be quite turbid due to the high
concentration of suspended solids.v Light penetration will probably
be very low and biological activity below the upper few feet of water
will probably be minimal. As the lake increases in size, the relative
volume of wash water and find sand and silt will decrease, most of

the material will settle out in the deeper areas over time, and
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turbidity levels will decrease. After the sand washing process
Ceases, turbidity levels will drop further and stabilize, light will
penetrate further into the water column, and biological productivity
will increase.

To maintain compliance with the applicable water quality
standards which will help to ensure a viable lake, every effort must
be made to prevent water pollution. Nutrient enrichment from sewage,
etc. may result in algal blooms, fouled lake water, fish kills, and
other undesirable effects. The addition of other substances such
as pesticides, herbicides, heavy metals, etc., may be toxic to lake
organisms and would be a health hazard.

During the operational phase of the sand extraction project,
there will be no residential development on the properties owned by
Conrock/Fenton or Groves which comprises most of the land around the
lake. At present, a few farms and houses in Harbison Canyon comprise
the main residential development in the immediate upstream area of
the lake. If development of the rest of the area around the lake is
approved by agencies of jurisdiction after the sand extraction opera-
tion is completed, then the effects of residential development should
be considered by those agencies.

Where there is residential development, storm runoff can be a
‘potent source of pollution containing oils, fertilizers, pesticides,
animal droppings, and many other wastes from community living. Thus,
from the standpoint of water quality, it is recommended that the
agencies of jurisdiction consider a storm drainage system designed

to circumvent the lake and to empty into a municipal wastewater
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treatment facility. In residential areas which are graded to drain
toward the lake 1landscaping must be plahned carefully so that it
requires the application of only a minimal amount of fertilizers.
Fertilizers should be applied sparingly, and only where and when
needed. Otherwise, excess phosphates and nitrates, the main compo-
nents of fertilizer, may be carried to the lake in runoff water from
rain, lawn watering, etc.

Septic tank effluent must be controlled, especially in sandy
soil such as found around the lake. Preferably, all sewage should be
discharged into a municipal wastewater treatment plant; but if this
is not feasible, then the agencies of jurisdiction should require that
the distance between the lake and the septic tank tile fields be maxi-
mized. In this way, nutrient enrichment due to the effluent leaching
through the sandy soil to the lake or tributaries emptying into the

lake would be minimized if not eleiminated.

2.5 THERMAL STRATIFICATION

Most of the lakes and reservoirs which have been studied in
San Diego County are classed as warm, monomictic lakes or reservoirs
(Fast, 1968). In general, thermal stratification of these water
bodies begins in March-April as the surface water warms up, and
stratification continues throughout the summer. The warm upper
layer (the epilimnion) is usually about 15 to 20 feet deep. The
depth of this layer is only slightly influenced by total water
volume or lake depth (unless the lake is less than 15 feet deep).
The thermocline or metalimnion is defined as the zone of rapid

temperature change, usually more than 1.0°C per 1 meter change in
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depth; if may be 6 to 8 feet thick. The deeper, cold water or hy-
polimnion extends from the metalimnion to the lake bottom. By
November-December, the surface water temperature cools, wind and
wave action mix the epilimnion with the hypolimnion, and the tempera-
ture and other properties become homogeneous throughout the water
column.

During tﬁe summer periods of thermal stratification, the hy-
polimnion is effectively sealed off from the surface, and it begins
to stagnate. Diséolved oxygen levels drop and anaerobic conditions
begin to dominate. Also, hydrogen sulfide, iron, manganese, and
other ion concentrations increase. Fish and most other motile
organisms move into shallow water where the habitat is more suitable.
Some sessile or sedentary benthic organisms which cannot move from
the hypolimnion may die.

In the lake which will result from the Conrock/Fenton sand ex-
traction project, thermal stratification should not be of major
significance in the functioning of most of the biological community.
By the time the final phase of the Conrock/Fenton project is completed,
‘the fine sand and silt from the sand washing operation will have
filled the lake until the depth will be about 15 to 20 feet. There-
fore, the hypolimnion probably will not form and there should be no
areas of stagnant bottom water.

However, thermal stratification should occur in the deeper
portions (up to 60 feet) of the final lake where S. J. Groves will
excavate. Stratification will occur due to the normal cycle typical

of monomictic lakes as described above. Groundwater, which may be
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as much as 8-10° colder than surface water in the area (as measured
in the Ferry Pond), should not add significantly to the stratifica-
tion of the deeper portions of the final lake due to the extent of
the shallower (15-20 feet) upper portion of the lake which has
greater mixing potential. Water movement through the lake (1-2 feet
per day) is slow enough to allow sufficient mixing of the cooler
groundwater aﬁd surface flows entering the lake.

The stratification behavior of the lake, particularly the
deeper end, will be mdnitored prior to making a final determination
of the ultimate use of the lake, especially if fish production is

to be important.

2.6 BIOLOGICAL COMPONENTS

If the ultimate goal of the lake management plan is to create
a lake for fishing, some thought should be given to the flora and
fauna which would be introduced into the reservoir. The final goal
should be to establish an ecosystem which yields a harvestable
quantity of fish.

The lake configuration and physical control of water, sedi-
ments, and nutrients entering the lake are designed to create a
habitat suitable for desirable flora and fauna. In addition, the
recommendations are designed to slow the process of eutrophication
in the lake, which in advanced stages provides a poor quality habi-
tat.

A simplified example of an aquatic ecosystem that is desirable

includes:



1. Phytoplankton as primary producers;

2. Herbivorous fish and aquatic invertebrates (zooplankton
and benthic organisms) as primary consumers; and

3. Carnivorous fish as secondary consumers and the product

harvestable by man.

2.6.1 Flora
The plants associated with a lake may be separated into

several groups as follows:

Algae
e Phytoplankton which is made up of free-floating single

cells or, at most, colonies of a few cells.

° Filamentous algae which form strands of cells which
may grow on the bottom, but often float on the water's
surface.

e Macro-algae which grow from the bottom and are supported

by the water.

Higher Plants

‘o Floating aquatic plants which are unattached and float
on the surface; e.g., duckweed.

° Submerged aquatic plants which grow from the bottom, do
not usually reach the surface, and are supported by the
water; e.g., pondweed.

° Floating rooted aquatic plants which grow from the
bottom and have leaves that float on surface; e.g.,

water lilies.



° Emergent aquatic plants which usually grow above the
surface and are self-supporting; e.g., cattails, bulrush.
° Riparian plants and trees which are not truly aquatic,

but are associated with water; e.g., willows.

In general, the objective of the lake management plan is to
encourage the growth of phytoplankton, which is generally more readily
utilized direcfly by benthic organisms and directly or indirectly by
fish than are the othér algae or higher plants. To a lesser extent,
emergent aquatic plants should be encouraged, especially around the
edge of the proposed lake where they can serve to stabilize the banks,
bind up nutrients, and provide habitat, nesting sites, escape cover,
etc. for fish, especially juvenile game fish.

On the other hand, the growth of other forms, especially
filamentous algae and floating aquatic plants, should be discouraged
as they become a nuisance when they become abundant,

Phytoplankton populations will begin to colonize the lake
almost as soon as the first water begins to collect in the excavation.
Species will be brought in by waterfowl, runoff from upstream reser-
voirs, and various other means. If nutrient additions to the lake
are controlled by methods previously described, the more desirable
species of algae should prevail.

Emergent vegetation, such as cattail, bur-reed, bulrush, and
other reed-like plants will be strictly controlled and limited to a
rather narrow band of a few yards in shallow shoreline areas. Initial
population of the littoral areas by these plants can be facilitated

by planting individuals at intervals in the areas where they are



desired. They will rapidly become more dense where planted and
spread along the shoreline where the soil and water conditions are
suitable. However, a large area of emergent vegetation may provide
habitat for mosquitoes and may also attract birds, and the addition
of their feces, etc. to the water could increase the nutrient level
in the lake. Control of the vegetation will control these potential
problems. |

Riparian vegetation such as willows, pampas grass, western
sycamore, cottonwoods, and other trees and shrubs will be planted
in a manner consistent with the intended use of the shoreline areas.
These plants along with grass, forbs, and other small plants will
aid in erosion control along the shoreline. They will also bind up
some of the nutrients either before or after they reach the 1lake.
In either case, they will tend to reduce the process of eutropication.

Provided that: the banks and submerged shore slopes of the
lake are steep; the water is relatively turbid due to high plankton
populations; nutrient levels are not excessive; and undesirable
plants are not introduced, there is relatively little chance that
nuisance plants such as filamentous algae, and/or floating or sub-
merged aquatic plants will become firmly established and abundant
in the lake. If they do, then steps will be taken to reduce or
eliminate their populations. Though the state-of-the-art is ad-
vancing rapidly, present methods to control aquatic weeds include
raising or lowering the water level, mechanical removal, biological

control, or some combination of these (Florida Department of Natural

Resources, 1973; Bennett, 1962). The Aquatic Weed Identification
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and Control Manual (Florida Department of Natural Resources, 1973)
provides a relatively complete list of techniques that could be used
in Florida; some may work at this lake. However, before an aquatic
plant control program is undertaken, the advice and assistance as
well as necessary permits from the local, state, and Federal agencies
with jurisdiction will be obtained.

Floating rooted aquatic plants will probably become es-
tablished by natural processes in shallow water, generally just off-
shore from the emergent vegetation and possibly in the shallow reaches
of the lake. They provide habitat for small adult fish and for
juvenile fish as well as aquatic insects. So long as the plants do
not become too abundant, they probably will not need to be controlled.
However, when dense populations cover large areas, several problems

may arise:

1. Nutrients otherwise available for fish production be-
come bound up in the plants;

2. Mosquitoes may breed and larvae survive among the plants
where predators may have difficulty capturing the larvae;

3. Overpopulation by small fish which can escape from
predators in the weeds; and

4. Loss of recreational area especially for swimming,

boating, or fishing.

Before the floating rooted aquatic plants begin to become a nuisance,

they will be controlled in an appropriate manner.



2.6.2 Fauna
The main components of the fauna that is likely to live in

or near the lake are:

1. Aquatic invertebrates including insect larvae, aquatic
insects, crayfish, clams, snails, oligochaetes, nematodes,
and others;

2. Fiéh;

3. Birds, both waterfowl and water-associated birds such as
red-winged blackbirds, sandpipers, etc.; and

4. Transient mammals including people.

Over a period of time aquatic invertebrates will develop
resident populations. Benthic or bottom dwelling organisms are an
important food source for larval and young fish. A gravelly bottom,
or at least a bottom not covered with silt is the preferred sub-
stratum of most aquatic invertebrates, but fine sand with some silt
as is likely to occur there will be suitable for many of the same
kinds of organisms. However, production of these organisms ih the
region where thé fine material from the washing process is deposited
may be relatively lower. As natural erosion and sedimentation of
coarser sand particles over this fine sand and silt occurs, the
bottom will become a more productive habitat for aquatic insects as
well as other invertebrates. Most of the aquatic invertebrates need
relatively high levels of dissolved oxygen to survive and thus do

not survive well below the hypolimnion of a thermally stratified lake.
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This will be a problem in the western end of the lake where depth
will exceed the hypolimnion. It should not be a problem in the
shallower portion of the lake excavated by Controck/Fenton.

Of the aquatic invertebrates, insect larvae, especially
midges, comprise the major portion of the diet of warmwater fishes
in southern California lakes and reservoirs (Inland Fisheries Branch,
1970). Clams and crustaceans such as crayfish may be important to
some fish. In general, oligochaetes and nematodes are not a signifi-
cant part of the fishes' food web.

There should be no need to introduce any invertebrates into
the lake system. However, it may be necessary to control some
nuisance species that develop large populations, particularly
mosquitoes, gnats, and flies. In addition to controlling their
populations through vegetation management as described previously,
it may be necessary and/or desirable to control them by other means
where permissible. In particular, the mosquito fish, Gambusia
affinis, will be stocked in the lake during the early phases of the
development.

The establishment of a harvestable fish population by the
time the lake is completed may be highly desirable and one of the
major objectives of the lake management plan. If the proper lake
management techniques have been practiced to the time of fish stocking,
it would be relatively easy to establish a viable self-sustaining
population of warmwater gamefish. 1In general, stocking would in-
clude forage species which feed on the plankton and aquatic in-

vertebrates which in turn serve as forage for species which are
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carnivorous and harvestable by man. Similar lakes in the San Diego
area support populations which include bass, bluegill, white crappie,
catfish, shad, minnows, and other fish.

Which species to stock in the lake would be discussed with
the appropriate fish and wildlife agencies, especially California
Department of Fish and Game. To a large extent, the final decision

will depend on:

1. What the.fishing public wants to fish for and catch;

2. What species are available from the hatcheries;

3. The costs involved in stocking weighed against the
benefits; and

4, What species will survive and maintain a self-sustaining

catchable population of fish.

No specific suggestion concerning fish species composition or
stocking ratios are given here. These cannot be predicted without
more detailed and accurate information concerning the physical-
chemical-biological characteristics of the lake. These data will
come from the suggested monitoring program (see below). In addition,
the state-of-the-art of fish stocking and subsequent management of
the fishery is rapidly advancing and changing; by the time the lake
is ready for stocking, better techniques based on more experience
and knowledge will probably be available.

Artificial destratification of the deep western portion of

the lake may be an important aspect in the lake management plan.
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Artificiél circulation will eliminate any oxygen deficit present
at the greater depths while improving water quality and providing
additional 1living space for fish and other organisms. Destratifi-
cation has in some cases retarded the excessive growth of blue-green
algae and increased the transparency of the water mass (Malueg, et al,
1973).. Several techniques of artificially circulating a lake by re-
lease of compréssed air deep within a lake have been developed.
These techniques have been shown to be efficient, rapid, and relatively
inexpensive (Fast, 1966). The proper method for use at the subject
lake will depend upon the condition of the water mass, the physical
characteristics of the lake basin, and the state-of-the-art of arti-
ficial destratification at that time.

Birds and transient mammals must be expected to be residents
of the lake from time to time. Their contribution to aesthetic
appeal will be considerable. In general, their impact on the water
quality should be minimal though the feces from large numbers of water-

fowl could add a significant amount of nutrients to the lake.
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3.0
.SCHEDULE

The following schedule is presented as a guide to when certain
aspects of the lake management plan will begin. It is related to
Phases I - V as defined in the Specific Plan, and not to calendar
dates or time periods. The various actions are listed under each
phase in approximately the order in which they should be carried out;
i.e., those listed first should begin soon after that phase begins

while those listed last begin later in that phase.

Phase 1

1. Begin excavation and return sand wash water with fine sand and
silt to the bottom of the lake-to-be.

2. As Phase I excavation advances toward Sloan Canyon Road and
after water level reaches approximately its highest average
level, begin shoreline erosion control measures, especially
planting of emergent vegetation at shoreline and planting of

grass, trees, shrubs, etc. on upper banks.

Phase II

3. Continue shoreline erosion control measures, especially
planting shoreline and bank vegetation as Phase II continues
and as water level stabilizes.

4, Begin monitoring physical and chemical parameters of lake

water on a semi-annual basis.
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5. Toward the end of Phase II, begin monitoring plankton on a semi-
annual baéis, preferably at the same time as the physical and
chemical parameters are monitored.

Phase III

6. Continue shoreline and upper bank stabilization and erosion

- control.

7. Continue monitoring physical and chemical parameters of lake
water on a semi-annual basis.

8. Continue monitoring plankton on a semi-annual basis.

9. Monitor the movement, distribution, stability, and other physical
characteristics of the fine sand and silt being deposited in the
bottom of the lake.

10. When lake section of excavation is completed, finish landscaping,
shoreline and bank erosion control, planting of emergent and
riparian vegetation, and other physical alterations. This
may carry through Phase 1IV.

Phase IV

11. Continue shoreline and upper bank stabilization and erosion
control as well as landscaping and other physical alterations
as applicable.

12. Continue monitoring physical and chemical parameters of lake

water, but increase frequency of measurement of temperature-
depth and dissolved oxygen-depth profiles to at least four
times per year to determine the presence or absence, and behavior

of thermal statification.



13.

14.

Continue monitoring plankton on a semi-annual basis.
Continue to monitor movement, distribution, stability and other
physical characteristics of the fine sand and silt being de-

posited on the bottom of the lake.

Phase V

15.

16.

17.

~Allow about one or two years after the sand extraction and

deposition of fine sand and silt from the washing process is
completed, for the lake to '"stabilize'" before deciding stocking
procedure. During this time, monitor physical and chemical
parameters at least four times per year and preferably oftener.
Also, the plankton and benthos should be monitored at least
four times per year. The stability, physical characteristics,
depth, thickness and especially distribution of the deposition
of fine sand and silt on the bottom of the lake should be
determined.

Stock fish as recommended by fish and wildlife authorities after
the lake has ''stabilized".

Monitor and manage fish populations as necessary.
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4.0
MONITORING PROGRAM

The purposes of the monitoring program are several, specifically:

1. to determine if there is seasonal thermal stratification of
the lake and, if so, to determine the behavior and structure
of the stratification;

2. to determine if the thermal stratification results in low
dissolved oxygen levels at the lake bottom and thus a poor
habitat for fish or benthic organisms;

3. to determine the physical-chemical parameters of the lake and
how they change seasonally and during the life of the lake;

4, to determine nutrient levels and whether or not they are so

high as to accelerate eutrophication;

N

to determine and document the establishment and changes in
abundance of the several groups of organisms that will enter
the lake by natural processes, especially plankton, aquatic
plants, and benthic organisms; and

6. to discover the presence of nuisance organisms such as

filamentous algae, mosquitoes, etc.

By menitoring the lake on a regular, periodic basis, it will be
possible to observe and/or predict the occurrence of certain changes
in water chemistry, the appearance of undesirable organisms, or other
events which are not desirable in a recreation-oriented lake. Steps

would then be taken to mitigate these changes or occurrences, if it
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is technically and/or economically feasible.

The monitoring program is designed to monitor changes in three

main characteristics of the lake, namely:

1.
2.
3.

physical and chemical parameters of the water;
fauna and flora of the water column and on the bottom; and
distribution, movement, stability, and other characteristics

of the fine sand and silt from the sand washing operations.

The physical and chemical parameters which will be monitored

throughout Phases II - V (see Section 3.0) include:

1.

all the parameters listed in Table I of this Lake Management
Plan, and especially those required by the San Diego
Regional Water Quality Control Board and other regulatory
agencies having jurisdiction.

temperature-depth profile;

dissolved oxygen-depth profile; and

water clarity as measured by a secchi disc or irradiance

meter.

These parameters will be measured at several stations both in

shallow water near shore and in deeper water toward the middle and

lower end of the lake. As the lake increases in size, more stations

will be sampled. Initially, sampling frequency will be twice a year,

once in summer and once in winter. As the deposition of fine sand

and silt into the lake nears completion, i.e., late Phase IV, sampling

of temperature-depth and dissolved oxygen-depth profiles will be



done at least four times per year, preferably March-April, July,
November-December, and February. During Phase V, for about two years
after sand extraction and washing is completed, all physical and chemical
parameters will be monitored during these same four periods each

year.

.The biological populations which will be sampled include plankton
and benthic plants and animals. Plankton will be sampled at the same
stations as the physical and chemical parameters and at the same time.
Samples will be obtained from several depths and analyzed for species

abundance and composition.

Benthic organisms will be sampled at several stations along
several transects from shallow to deep water. In Phase V, for about
two years after sand extraction and washing is completed, sampling
will be done four times per year, preferably at the same time the

physical-chemical measurements are made and plankton are sampled.

In late Phase IV and Phase V, a fish sampling program will be con-
ducted annually to determine whether or not there has been accidental

introduction of fish into the lake, and how abundant these fish are.

During Phases II - V, an annual or semi-annual qualitative survey
of the aquatic vegetation, as well as the riparian community will be
conducted, especially near shore, to determine the success of plant-

ings.

C-33



1

34



5.0
SUMMARY OF RECOMMENDATIONS

The important features of the lake management plan are listed

below.

1.

10.

The lake will be a single, large, unobstructed body of
water with an irregular shoreline.

The lake will be as deep as possible throughout, and

be a minimum of 3 feet deep wherever possible.

The bottom will be comprised primarily of sandy soil.

The fine sand and silt from the sand washing process will
be deposited near the deeper end of the lake.

The bank at the shoreline will be as steep as possible
and will extend at this slope from 3 to 5 feet below the
water line. The very edge of the lake will have a near
vertical drop of about 1 foot.

Portions of the lake shoreline will be stabilized by planting
emergent vegetation.

Erosion from the banks will be controlled to reduce
sedimentation in the 1lake.

Water pollution from the operational phase will be con-
trolled and minimized.

Plankton growth will be encouraged and growth of other
aquatic vegetation controlled or actively discouraged.
Emergent aquatic vegetation will be planted along portions

of the shoreline, but will be controlled in area and
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11.

12.

13.

14,

15.

density of growth.

Riparian vegetation will be planted along the sloped banks

as shown in the Phased Lands