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LINDO LAKE MANAGEMENT PLAN

Objective
The objective of this lake management plan is to develop a feasible
plan for enhancing and managing the existing and proposed modification of
Lindo Lake. It is oriented towards providing a multipurpose recreational
lake while supporting a viable wildlife habitat.

Existing Lake Management Program
The San Diego County Department of Parks and Recreation has guidelines
for management of all lakes under county jurisdiction. A formalized
management plan for each lake has not been written. The guidelines
include information on lake construction, aquatic weed and vector control,
and fish and wildlife habitats.
Maintenance procedures for the existing Lindo Lake are directed
primarily towards maintaining water depth at three to four feet. The
lake is underlain by clayey material more than nine feet deep which is of
low permeability. Water from the lake comes from a well in the San
Diego River bed and is piped to the lake.
From 1970 to 1974

(the latest available figures), the amount of water

necessary to maintain the existing lake level decreased from

5.5 million

gallons (16.9 acre-feet) to a minimum of two million gallons (6.1 acrefeet) per year. This reduction in water demand is the result of increased
siltation of the lake bottom, which reduces percolation rates. The
water level of the lake is monitored by the resident park ranger and losses
due to evaporation and percolation are replaced as needed.
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The existing lake has no aquatic weed or mosquito problems. The
lake is occasionally stocked with mosquito fish. Also small warm water
game fish such as catfish, bass, and bluegill, are periodically added to
the lake.

Proposed Lake Management Plan
The recommended lake management plan described below has addressed the
specific considerations of modifying existing Lindo Lake. Proposals are
based on recommendations from the San Diego County Health Department and
California Department of Fish and Game.

1. Modification of the Lake
The project will include deepening the southwestern and western
basins from an average depth of six feet to an average

depth

of tex to

twelve feet. This will require movement of approximately 94,000 cubic
yards of material. This material will be used as fill for reshaping the
shoreline and five scattered parking lots. Once the proper depth
has been reached, 29,000 cubic yards of low-permeable soil will be
spread over the bottom to seal the lakebed. This clayey material will
be obtained from an on-site source. The final layer of earth will be
smoothed and leveled to meet Health Department recommendations for vector
control. The sealing procedure is necessary to reduce the high percolation
rate that now exists in several places within the lake basin. Reshaping
and sloping of the earthen shoreline at a four to one slope will be necessary
to obtain maximum usage from the new lake. It will also aid in control
of vectors and the growth of lake grass and tules. Initially, the lake
will require approximately 155 acre-feet of water to fill it. This water

will come from a combination of the three on-site wells and
water purchased from the Lakeside Irrigation District. Once
filled, the southwestern and western basins will become one
lake, with no dike between them. The earthen slopes will be
landscaped immediately to prevent abnormal erosion.

2. Water Quality
To assist in lake management, a monitoring program
will be developed, consisting of periodic sampling for
dissolved oxygen, temperature, ph, total dissolved solids
(TDS), nitrogen and phdsphorus. This data will be useful
in maintaining concentrations of oxygen and salts which are
conducive to the health and welfare of aquatic communities.
Should the dissolved oxygen leveldrop below acceptable
levels, an aerator can be placed in the lake. Should the
salt level rise, either more water will have to be pumped into
the lake, or the proposed outlet to the San Diego River will
have to be constructed. A closed lake system, with evaporation
as the only outlet is a cause of salt problems.
Once the lake is properly sealed, the water level will
be maintained by three existing on-site wells. It will be
supplemented, when necessary, by water purchased from the
Lakeside Irrigation District. Evaporation and seepage
water have been computed by the San Diego County Department
of Sanitation and Flood Control to be a maximum of 120 acrefeet of water per year. The Lakeside Irrigation District
has been informed of the pending removal of water from the
3

water table. They indicated this would have no noticeable
effect on the ground water supply.
Sediment deposition will occur naturally on the bottom of
the lake. The majority of the sediment will come from storm
run-off and the remaining from the earthen banks. This
sediment will have two primary effects on the lake. One
effect of increased sedimentation will be to lower the water
percolation rate because silt would tend to further seal the
lake bottom. Another effect would be to decrease light
penetration and photosynthetic activity of aquatic plants.
This would directly affect small animals dependent on algae
and phytoplankton, as well as the rest of the food web. Suspended
particles can be settled out by the use of gypsum which will
effectively clear the water. Increased sedimentation would
also contribute to the filling-in and eutrophication of the
lake over time.
The filling in of the lake will be controlled on a periodic
schedule. This procedure will be to drain the lake, allow
sufficient drying time, remove enough material to bring
the lake bottom back to design specifications, and then
refill it with water.

3.

Flood Control
Lindo Lake is an important part of the present and

planned Quail Creek flood control project. The planned
deepening of the western and southwestern basins will provide
a normal water depth of ten to twelve feet at a surface
elevation of 393 feet. This depth will be maintained during
4

the spring and summer months. In anticipation of the rainy
season each year the lake level will be lowered to approximately
389 feet which will re-establish the existing water retention

capability of 204 acre-feet of water. Since there is no water
outlet, the lake level will be lowered by stopping the well
pumps. Evaporation and percolation will then drop the lake
level to the predetermined

389 foot level. The pumps would

then be reactivated to maintain this depth. Six or seven
feet of water is sufficient to support the game fish population
for short periods of time, and it will provide the Lakeside
area with the same amount of flood protection that now exists.
A drain pipe on the northern shore of the western basin
will be fitted with a control gate to prevent water from
backing up and flooding the parking lot of the shopping
center across Lakeshore Drive.
An outlet channel for Lindo Lake has been planned by
the San Diego County Department of Sanitation and Flood
Control. This outlet would drain excess water from the
western basin and empty it in the San Diego River. Lack
of funding is currently delaying this project.
A pump will be placed at the western edge of the eastern
basin to move accumulated rain water to the western basin.
This will help maintain the eastern basin in a dry state.

L.

Wildlife Habitat and Vector Control
Most recommendations from the San Diego County Health

Department for vector control will be followed. These include

maintaining a constant water level, limiting cattail growth
by chemicals, and providing access ways for mosquito control
vehicles.
The aquatic weed control program is in effect now at
Linda Lake and will continue after project completion. The
program is threefold: (i) The use of copper sulfate pentahydrate
(Bluestone) eliminates filamentous and planktonic algae but
is safe for fish when used correctly; (2) chemical controls
(various direct contact sprays) are used on tules; and

(3)

the lake may be drained and scraped if the weed problem is
extremely serious and has not responded to either (1) or (2).
The third solution is rare. Occasionally biological control
will be used. However, the problem and its origins must
be well understood or undesirable species mig ht be introdcec
u
which would then have to be eliminated.
Maintaining a viable wildlife habitat while providing for
recreational facilities will be an important part of
the developement of Linda Lake. Phytoplankton and algae
populations will begin to colonize the lake as soon as the
expanded lake receives water. This will help to sustain a
population of warm-water gamefish such as bluegill and bass
which will be stocked in the lake. Mosquito fish, Gambusia
affinis, will also be stocked on a regular basis.
Floating rooted aquatic plants will probably become
established by natural processes in shallow water. They will
provide habitat for small and juvenile fish as well as

aquatic insects. The growth of these plants will be controlled
in an appropriate manner.
The lake will also provide refuge for migratory waterfowl
and additional resident bird species. An increase in local
mammal, amphibian, and reptile populations is also expected.
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The existing lake has no aquatic weed or mosquito problems. The
lake is occasionally stocked with mosquito fish. Also small warm water
game fish such as catfish, bass, and bluegill, are periodically added to
the lake.

Proposed Lake Management Plan
The recommended lake management plan described below has addressed the
specific considerations of modifying existing Linde , Lake. Proposals are
based on recommendations from the San Diego County Health Department and
California Department of Fish and Game.

1. Modification of the Lake
The project will include deepening the southwestern and western
basins from nn average depth of six feet to an average deptho f ten to
twelve feet. This will require movement of approximately 94,000 cubic
yards of material. This material will be used as fill for reshaping the
shoreline and five scattered parking lots. Once the proper depth
has been reached, 29,000 cubic yards of low-permeable soil will be
spread over the bottom to seal the lakebed. This clayey material will
be obtained from an on-site source. The final layer of earth will be
smoothed and leveled to meet Health Department recommendations for vector
control. The sealing procedure is necessary to reduce the high percolation
rate that now exists in several places within the lake basin. Reshaping
and sloping of the earthen shoreline at a four to one slope will be necessary
to obtain maximum usage from the new lake. It will also aid in control
of vectors and the growth of lake grass and tules. Initially, the lake
will require approximately

155

acre-feet of water to fill it. This water
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will come from a combination of the three on-site wells and
water purchased from the Lakeside Irrigation District. Once
filled, the southwestern and western basins will become one
lake, with no dike between them. The earthen slopes will be
landscaped immediately to prevent abnormal erosion.

2. Water Quality
To assist in lake management, a monitoring program
will be developed, consisting of periodic sampling for
dissolved oxygen, temperature, ph, total dissolved solids
(TDS), nitrogen and phosphorus. This data will be useful
in maintaining concentrations of oxygen and salts which are
conducive to the health and welfare of aquatic communities.
Should the dissolved oxygen leveldrop below acceptable
levels, an aerator can be placed in the lake. Should the
salt level rise, either more water will have to be pumped into
the lake, or the proposed outlet to the San Diego River will
have to be constructed. A closed lake system, with evaporation
as the only outlet is a cause of salt problems.
Once the lake is properly sealed, the water level will
be maintained by three existing on-site wells. It will be
supplemented, when necessary, by water purchased from the
Lakeside Irrigation District. Evaporation and seepage
water have been computed by the San Diego County Department
of Sanitation and Flood Control to be a maximum of 120 acrefeet of water per year. The Lakeside Irrigation District
has been informed of the pending removal of water from the
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water table. They indicated this would have no noticeable
effect on the ground water supply.
Sediment deposition will occur naturally on the bottom of
the lake. The majority of the sediment will come from storm
run-off and the remaining from the earthen banks. This
sediment will have two primary effects on the lake. One
effect of increased sedimentation will be to lower the water
percolation rate because silt would tend to further seal the
lake bottom. Another effect would be to decrease light
penetration and photosynthetic activity of aquatic plants.
This would directly affect small animals dependent on algae
and phytoplankton, as well as the rest of the food web. Suspended
particles can be settled out by the use of gypsum which will
effectively clear the water. Increased sedimentation would
also contribute to the filling-in and eutrophication of the
lake over time.
The filling in of the lake will be controlled on a periodic
schedule. This procedure will be to drain the lake, allow
sufficient drying time, remove enough material to bring
the lake bottom back to design specifications, and then
refill it with water.

3.

Flood Control
Lindo Lake is an important part of the present and

planned Quail Creek flood control project. The planned
deepening of the western and southwestern basins will provide
a normal water depth of ten to twelve feet at a surface
elevation of 393 feet. This depth will be maintained during

the spring and summer months. In anticipation of the rainy
season each year the lake level will be lowered to approximately
389 feet which will re-establish the existing water retention

capability of 204 acre-feet of water. Since there is no water
outlet, the lake level will be lowered by stopping the well
pumps. Evaporation and percolation will then drop the lake
level to the predetermined

389 foot level. The pumps would

then be reactivated to maintain this depth. Six or seven
feet of water is sufficient to support the game fish population
for short periods of time, and it will provide the Lakeside
area with the same amount of flood protection that now exists.
A drain pipe on the northern shore of the western basin
will be fitted with a control gate to prevent water from
backing up and flooding the parking lot of the shopping
center across Lakeshore Drive.
An outlet channel for Lindo Lake has been planned by
the San Diego County Department of Sanitation and Flood
Control. This outlet would drain excess water from the
western basin and empty it in the San Diego River. Lack
of funding is currently delaying this project.
A pump will be placed at the western edge of the eastern
basin to move accumulated rain water to the western basin.
This will help maintain the eastern basin in a dry state.

4.

Wildlife Habitat and Vector Control
Most recommendations from the San Diego County Health

Department for vector control will be followed. These include
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maintaining a constant water level, limiting cattail growth
by chemicals, and providing access ways for mosquito control
vehicles.
The aquatic weed control program is in effect now at
Lindo Lake and will continue after project completion. The
program is threefold: (1) The use of copper sulfate pentahydrate
(Bluestone) eliminates filamentous and planktonic algae but
is safe for fish when used correctly; (2) chemical controls
(various direct contact sprays) are used on tules; and

(3)

the lake may be drained and scraped if the weed problem is
extremely serious and has not responded to either (1) or (2).
The third solution is rare. Occasionally biological control
will be used. However, the problem and its origins must
be well understood or undesirable species might be introduced
which would then have to be eliminated.
Maintaining a viable wildlife habitat while providing for
recreational facilities will be an important part of
the developement of Lindo Lake. Phytoplankton and algae
populations will begin to colonize the lake as soon as the
expanded lake receives water. This will help to sustain a
population of warm-water gamefish such as bluegill and bass
which will be stocked in the lake. Mosquito fish, Gambusia
affin.s, will also be stocked on a regular basis.
Floating rooted aquatic plants will probably become
established by natural processes in shallow water. They will
provide habitat for small and juvenile fish as well as

IAI

aquatic insects. The growth of these plants will be controlled
in an appropriate manner.
The lake will also provide refuge for migratory waterfowl
and additional resident bird species. An increase in local
mammal, amphibian, and reptile populations is also expected.
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I. Description of Project
a. Location
The proposed project is the improvement of recreational
facilities within the existing Lindo Lake Park. This 54 and a
half acre county regional park is located approximately 0.4 mile
south of State Highway 67 in the community of Lakeside, California.
Figure 1 is a regional map showing the general location of the
property. The precise location and boundaries are shown in
figure 2.

b. Description
Lindo Lake is a natural lakebed which has been artificially
separated by earthen dikes into three separate basins: western,
eastern and southwestern. The southwestern basin is currently
maintained with water purchased from the Lakeside Irrigation
District. The western and eastern basins are dry for most of
the year and support grasses and open space activity. They
also serve as retention basins for rainwater runoff from Quail
Creek and four smaller drainage channels.
The project will include deepening the southwestern and western
basins from an average depth of six feet to an average depth of
ten to twelve feet. This depth will encourage the introduced fish
population and, at the same time, discourage mosquito breeding,
The deepening of the lake will require movement of approximately
94,000 yards of material. This material will be used as fill for
reshaping of the lake shoreline and five scattered parking lots.
Once the proper depth is reached, 29,000 yards of non-permeable
soil will be spread over the bottom to seal the lakebed. This
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29,000 yards of material will be obtained from an onsite source.
The final layer of earth will be smoothed and leveled to meet
Health Department requirements pertaining to mosquitos. The
sealing procedure is necessary to reduce the extremely high
percolation rate that now exists in several places. Reshaping
and sloping of the shore line at a four to one slope will be
necessary to get maximum usage from the new lake and to aid in
tule, lake grass and vector control. Once filled with water, the
southwestern and western basins will become one lake.
New recreational facilities will be placed along the northern
portion of the park and the southern shore of the eastern basin.
These improvements will include 86 additional parking spaces in
five lots, picnic tables, a fishing pier and a row boat rental
concession. Some of the five lots will be placed where cars
now park randomly in dirt lots. These will be paved and
striped to improve the parking areas. The boat house will be
moved from its present on-site location to the existing high
ground separating the western and southwestern basins..
Once the lake is properly sealed, the water level will be
maintained by three existing on-site wells, supplemented, when
necessary, by water purchased from the Lakeside Irrigation
District. Evaporation and seepage water have been computed by
the San Diego County Department of Sanitation and Flood Control
to be a maximum of 120 acre feet of water per year. The
Lakeside Irrigation District was informed of the pending removal
of water from the water table. They indicated this would have no
noticeable effect on the ground water supply.
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No new plant species will be introduced to the shoreline, so
only naturally occurring grasses and plants will be near the water.
Cattail growth will be controlled by chemicals and the steepness
of the sides of the lake. Possible algae problems can be
controlled by chemicals.
Lindo Lake is an important part of the present and planned
Quail Creek flood control project. Water is channeled into the
lake during storms where it is kept until it dissipates through
evaporation or percolation. There is no outlet from any part
of the Lindo Lake basin. An outlet channel has been designed for
the western lake to take excess water from the lake to the San
Diego River. However, this outlet will not be budgeted by the
Department of Sanitation and Flood Control in the foreseeable
future. Every fall the water level of the lake will be lowered
to accommodate expected storm run-off. Therefore, the present
storage capacity of 204 acre feet of water will not be reduced
by this project.

c. History *
In 1886 the El Cajon Valley Land Company subdivided the
Lakeside Townsite, dedicated 45 acres of land as a public park
and named it Lindo Lake. This land company built the Lakeside Inn
in 1886 and the boat house which still exists on the park property.
When John H. Gay bought the Lakeside Inn in 1904, he fenced
in the park and lake and claimed it as a part of his estate.

* Information gathered by the late Florence Beadle, wife of the
first caretaker of Lindo Lake Park.
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He excluded the general public from the park, reserving it for
guests of his hotel. In 1916 a few old-timers, who remembered
that the-land and lake had been dedicated as a park, brought
suit against John Gay for its return. After four years of litigation
the County regained possession of the park. During the litigation
the hotel was closed and was never re-opened. The widow of
John Gay was so incensed at the court’s decision that she sold the
hotel to C. S. Judson with the provision that it must be torn down
immediately. On February 27, 1920, Judson and his wife Kathrine
gave a quit claim deed of nine and a half acres as an addition to
Lindo Lake Park. This gave the park a total acreage of 54 and
a half acres.
Several floods have occurred in the Lakeside area since the
County took over Lindo Lake Park in 1920. During the floods of
1927 and 1941 Lindo Lake received an excess of water, causing
flooding of the lower end of Lakeside.
By 1946 there had been a long drought and the lake went dry.
The County took advantage of this to mow down the thick growths
of tules and level the banks. The County brought in a power shovel
and deepened the lake in several places, and the earth was used
to fill a low swampy area. In 1951 three wells were drilled on
the banks of the lake and pumps were installed to refill the lake.
Because of excessive percolation rates, continued pumping failed
to fill the lake, the idea was abandoned and the wells were
sealed shut. The southwest basin was diked off nd is now kept
filled with water- purchased from the Lakeside Irrigation District.
The western and eastern basins currently are dry for most of the
year.

West basin, looking north
Both pictures show conditions after winter rains,
February 1976. The boat house will be moved from
its present location to the "peninsula" in the
middle of the pictures.
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West basin, looking south
Before and after winter rains, February 1976
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II. Environmental Setting
a0 Topography
The site is a 54.5 acre county park located in the southwest
portion of San Diego County. The overall topography of the area
is relatively flat since the site and much of the adjacent land
is near the San Diego River Flood Plain.
The park is in the community of Lakeside, at the base of the
foothills of the Cuyamaca Mountains. To the west, the terrain
gently slopes toward the ocean, approximately 22 miles away.
Much of the park has been altered by grading over the years.
The most prominent features on the site are the three lake basins,
the eastern, western and southwestern. At one time it was a
single basin but it has been sectioned off by earthen dikes. Only
the southwestern basin currently holds water. The entire lake
level lies below 400 feet elevation.

b. Land Use
Regionally, Lakeside is on the eastern fringe of the San Diego
Metropolitan area. To the west lies Santee. The City of El
Cajon lies to the south. This entire area is predominantly low
density residential with pockets of light industry and small
agricultural-related activities.
Lindo Lake Park is located near the commercial and business
center of the community of Lakeside. Adjacent to the park are
small areas of high density residential, light industry and
commercial zones. The park itself is zoned R-l-A. The 1990
Land Use Element of the San Diego County General Plan shows
Linda Lake Park within a residential area.

C.

Biology
Lindo Lake Park is an intensively used community park.

Vegetation within the park proper, consists of grass and low
maintenance trees, most fairly large. Tree species include
beefwood, California pepper and eucalyptus species. Weedy
grasses and forbs grow in the dry lake bottoms and unused park
areas. Periodic flooding and grading have eliminated most large
perennials. The area was surveyed and no rare or endangered plant
species were discovered. The two normally dry basins contained
water from the recent rains.
Native animal life has been disrupted by intensive human use.
The majority of animals that occur here are birds. Numerous
species of waterfowl such as mallards, pintail, green-winged teal,
American coot and egrets were observed in the lake and flooded
basins. Nuthatches, thrushes, wood warblers, blackbirds and
various finches inhabit the trees surrounding the lake. Mammals
and reptiles were not observed, probably due to inclement weather.
The lake has been stocked with mosquito fish (Gambusia aff–nis)for
vector control.

d. Archaeology
Due to previous extensive disturbance in the area, the project
site was not examined. Record checks from local institutions were
likewise not done. The potential for finding significant archaeological
sites in this park is low.

e. Geology
The materials Testing Group of the Department of Transportation

conducted a soils investigation for the filling of the western basin
of Lindo Lake. The western half of the pond is underlain by loose,
silty to fine sands in depths of more than nine feet. It was
determined too permeable to hold water. The eastern half of the
proposed area is underlain by clayey material of low permeability.
This material extends to depths greater than nine feet. The ground
water was approximately five feet below the surface of the lakebed,

f. Noise
Lindo Lake Park is within a residential area in Lakeside.
The main recreational activity areas and, consequently, noise
generators are located in the southwestern part of the park. These
areas are used primarily during the warmer months of the year.
Nearby family dwellings would be most affected by noise during
the time the park is operational. The park opens daily at 9:30
A.M.. It closes at 6:00 P.M. during the winter and 8:30 P.M.
during the summer months. No motor boats or other noise-making
apparatus are present in the park. Due to the low noise levels
throughout the park, a detailed noise study was not conducted.

g. Flood Control
The two dry lakebeds of Lindo Lake Park are an integral part
of the flood control system in the eastern sector of Lakeside.
Quail Creek, a main drainage channel, and four lesser drainage
structures empty their rain runoff into these basins. The
capacity of these retention basins is limited to 204 acre feet of
water. The only way the water can leave the lake is through
evaporation or percolation. Once the lake fills past its

maximum capacity, it will overflow through drainage inlet pipes.
This would happen first at the extreme eastern end of the eastern
basin, under Petite Lane at an elevation of 396.0 feet.
When the western basin’s water level exceeds 393.5 feet,
a drainage pipe on the northern shore would back up and become
an outlet for the lake. This would result in the flooding of the
shopping center across Lakeshore Drive. A portion of this proposed
project includes placing a stop-valve in the drainage pipe to
increase lake storage capacity. Flooding of surrounding
development will occur when the lake elevation exceeds 396.0
feet.

h. Meteorology and Air Quality
The Lindo Lake area lies approximately 400 feet above sea level
in the El Cajon basin. According to the ICppen classification,
the project area has a cool, semi-arid and dry climate.
Lindo Lake receives an average annual precipitation of 10.3
inches. Approximately 90 percent of this rainfall occurs in the
winter - between October and April.
The annual average temperature for Lakeside is 64 degrees.
The average December temperature is 55 degrees (coldest month of
the year) with an average temperature of 71 degrees in August
and September (hottest months of the year).
The nearest U.S. weather Station to Lakeside is in La Mesa.
It reports an average of 230 clear days, 80 partly cloudy days
and 55 cloudy days a year. Because Lakeside lies further inland,
it should have a somewhat larger proportion of clear and partly
clear days than La Mesa. The area’s wind flow patterns are

predominantly prevailing westerly winds.
The nearest Air Pollution Control District monitoring station
to Lindo Lake is located in El Cajon. In 1974, the El Cajon
station reported exceeding the state standards for oxidant (Os)
65 days. The level of oxidant varies seasonally, increasing during
spring and fall months. This increase is due to increased Santa
Ana winds during those periods.
Because the existing park contains no air pollution producing
equipment, the only link with air pollution are the vehicles that
bring visitors to the park.

i. Traffic
Prime access to Lindo Lake Park from the west is State Highway
67 and Woodside Avenue. From the south, access is from either Los
Coches Road or Lake Jennings Park Road. Streets in the vicinity
of Lindo Lake Park are Maine Avenue and Lakeshore Drive.

STREET

DIRECTION

ADT

Lakeshore Drive

East of Maine

3300

Maine Avenue

North of Lakeshore

7000

Maine Avenue

South of Lakeshore

7100

Paved parking is adjacent to the existing library and in two
separate lots in the southwestern portion of the park. The
primary access road through the park allows parking on one side
of the road and one way traffic only. Currently there are
about 200 parking spaces available for park use.
The average number of visitors to the park is approximately

10
12,200 a month during the winter and 23,000 a month during the summer
months. This total of 211,200 per year is based upon Park Department
estimates. However, it includes people who use the park roads as a
through street from Lindo Lane to. Lakeshore Drive. The Park
Department estimates four people per vehicle for their monthly counts.

j
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East basin, looking south
Before and after winter rains, February 1976
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1110 Environmental Impacts
a. Topography and Land Use
The topography of Lindo Lake Park will be somewhat altered by
this project. A natural lakebed will be deepened, sealed and
filled with water. The existing shoreline will be realigned to
maximize its use. Portions of the excess soil removed from the
pond bottom will be used to modify the shoreline and raise the
proposed parking lots above expected water levels.
Land use will be altered in that a previously unlandscaped
area of an existing park will be planted, picnic tables and grills
installed, and parking lots paved and striped. A dry lake basin
will be filled with water and land use will change from open space
activities to water-related recreational activities.

b. Biology
The development of Lindo Lake Park will result in beneficial
rather than adverse impacts on the wildlife. Vegetation lost by
deepening the lake or by lawn and tree planting is low quality.
These weedy species will be compensated for by the new trees and
grasses to be planted. To aid in vector control no non-native
vegetation will be placed in the lakes or shorelines.
The lake will be stocked with warm-water game fish such as
bluegill and bass. The lake will provide refuge for migratory
waterfowl and additional resident bird species. An increase in
local mammal, amphibian, and reptile populations is also expected.
Recommendations from the County Health Department for vector
control will be followed as possible. These include maintaining
an even water level, limiting cattail growth and providing access

12.
ways for mosquito control vehicles.

c. Geology
The geology of the park will not be affected in any way.

d. Noise
The Lindo Lake Park modification project will result in
immediate, short term noise during lake and park alterations.
This construction noise will cease at the completion the project.
After project completion, some increase in noise may be discernable
along Lake Shore Drive. This increase would result from people using.
the new park facilities that are close to Lake Shore Drive.

e. Traffic
The project will create 86 additional parking spaces in five
lots. These will be located primarily along the northern boundary
of the park with one located near the center of the park.
During the winter months, when attendance is low, traffic patterns
on adjacent streets will not appreciably change. In summer months,
an increase in traffic will be proportional to the number of
people visiting the park. The San Diego County Park Department
estimates a recreational activity turnover rate of 2.5 visitors
per day. (They maintain that the average parking space is used
approximately 2.5 times per day at the park and that each vehicle
using that parking space carries four people). With the addition
of 86 parking spaces, the maximum possible increase in traffic
would be 215 additional vehicles per day. Since most heavy usage of
the park occurs on weekends and holidays, this peak traffic

13

condition should not occur during the week. The 215 additional
vehicles per day will be an insignificant increase in overall
traffic patterns on adjacent streets, considering that current
ADTs range from 3,000 to 7,000 ADT on roads that can safely handle
10 - 12,000 ADT. Normal weekday traffic visiting the park will
not alter rush hour traffic since the park’s hours of 9:30 A.M.
to 8:30 P.M. are different from the normal peak traffic times.
The new parking spaces will reduce the peak period off-site
parking problem which currently exists

f. Water
The existing lake level is maintained with water purchased from
the Lakeside Irrigation District. That water is pumped from a well
located in the San Diego Riverbed.
Once the western basin has been deepened and sealed, the water
level will be maintained by three existing onsite wells. In an
extremely dry period, supplemental water will be purchased from
the Lakeside Irrigation District.
Maximum water demand for the lake has been estimated by the
San Diego County Department of Sanitation and Flood Control to
be 120 acre feet of water per year. This will replace water
lost through percolation and evaporation. The Lakeside
Irrigation District has indicated that this amount of water
will have an insignificant effect on the ground water table
in the area In the vicinity of the park, all water is imported
Colorado River water and no wells are currently being used for
domestic supply,
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g. Flood Control
The planned deepening of the western and southwestern basins
will provide a normal water depth of ten to twelve feet at a
surface elevation of 393 feet. This depth will be maintained during
the spring and summer months. In anticipation of the rainy season
the lake level will be lowered to approximately 389 feet which
will re-establish the existing water retention capability of 204
acre feet of water. Since there is no water outlet, the lake
level will be lowered by stopping the well pumps. Evaporation
and percolation will then drop the lake level to the predetermined
389 foot level. The pumps would then be reactivated to maintain
this depth. Six or seven feet of water is sufficient to support
the game fish population for short periods of time, and it will
provide the Lakeside area with the same amount of flood protection
that exists now.
A drain pipe on the northern shore of the western basin will
be fitted with a control gate to prevent water from backing up and
flooding the parking lot of the shopping center across Lakeshore
Drive.
An outlet channel for Lindo Lake has been planned by the San
Diego County Department of Sanitation and Flood Control. This
outlet would drain excess water from the western basin and
empty it in the San Diego River. Monetary problems are currently
delaying this project.
A pump will be placed at the western edge of the eastern basin
to move accumulated rain water to the western basin. This will
help maintain the eastern basin in a dry state.
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h. Energy
The construction phase of this project will be the primary source
of energy consumption. Heavy equipment will be necessary to move
94,000 yards of material to deepen the western and southwestern
basins and to realign the shoreline. Once this short-term,
one time impact is completed, long term energy expenditures
will be minimal. Electricity will be used to operate four water
pumps on a need-only basis. Three pumps will be used to maintain
the lake level from ground water supplies, while one pump will move
rainwater from the eastern basin to the western basin.
Additional energy will be expended in the daily maintenance
of the park. Additional landscaped areas will necessitate
slightly longer maintenance equipment operation times.
A maximum of 215 additional cars using the park cannot be
considered a new energy consumption source. People may now be driving
to other parks farther away, looking for recreational facilities
Lindo Lake Park does not now have. The full development of this
park should entice these people to use the closer facility,
resulting in the saving of gasoline. Water oriented parks
already exist in San Diego County, but most of them lie
beyond the fringe of heavily populated areas.
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IV. Summary of Impacts of the Project

a. Potential Beneficial Impacts
This project will provide additional recreational facilities for
the County of San Diego. Among the new facilities to be built are
two playing fields for baseball, football or soccer, volleyball
courts, picnic areas, boat rentals and equestrian and bike trails.
Parking spaces to accommodate the visitors will be built at various spots throughout the park.
This park will also provide a refuge for many migratory and
resident bird species, especially waterfowl.
b. Potential Adverse Impacts
There will be no significant adverse impacts as a result of this
project. However, some minor impacts will be discussed below:
A maximum of 120 acre-feet of water per year will be pumped from
three existing on-site wells. This will not have a significant
effect on the water table.
Vector control will be maintained through a constant water level,
fairly steep (4:1) lake embankments, and keeping out cattail growth.
An average of 215 additional vehicles per day will have an
overall insignificant effect on local traffic, noise, and air
quality patterns. The increase in park visitors will be accommodated
new pa~’King

and
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During construction ) equipment will produce noise and cause
temporary closure of parts of the park.

V. Mitigation Measures
Mitigation measures proposed throughout this report and in the
Appendices will be incorporated. Important points are summarized below:
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1. Install speed bumps to maintain slow vehicle speeds
throughout the park.
2. The removal of three trees (California Pepper) will be
mitigated by planting new trees.
3. Yearly lowering of the lake would provide storage capacity for expected winter run-off.
4. Recommendations for mosquito abatement previously discussed will be followed. These include limiting cattail growth,
maintaining a constant water level, stocking of mosquito fish,
and 4:1 embankments.
5. The drain pipe on the northern shore of the western basin
will be fitted with a control gate to prevent lake water from
backing up and flooding the parking lot of the shopping center
across Lakeshore Drive.
6. Imported water will not be used for the lake unless necessary. Water will be pumped from three existing on-site wells.
The ground water level will not be significantly affected.
7. Lake Management Plan
The Department of Parks and Recreation has guidelines
for management of all lakes under County jurisdiction. These
guidelines are not formalized into a Lake Management Plan for
each lake. The guidelines include information on construction,
aquatic weed control, fish and wildlife habitats, and control of
water coming into the lakes. The guidelines can be considered
mitigation measures.

Construction criteria for lakes vary with geographic and
climatic factors. Since San Diego County is semi-arid,the optimum
lake depth is 10 to 12 feet, with 4:1 slopes. The 4:1 slope ratio
is optimum for keeping weeds under control. Shallow areas, 2 to
6 feet in depth, will be provided for fish spawning. Preliminary
plans show the lake to be stocked with bass and bluegill. These
fish require relatively warm water, thus the shallow depth of
10 to 12 feet.
Aquatic weed control is the most widespread program in the
guidelines. This is being done now at Lindo Lake and will continue after project completion. The purpose of this program is
control of weeds and algae. The program is threefold: (1) the
use of copper sulfate pentahydrate (Bluestone) eliminates filamentous and planktonic algae but is safe for fish when used
correctly; (2) chemical controls (various direct contact sprays)
are used on tules; and (3) the lake may be drained and scraped
if the weed problem is extremely serious and has not responded to
either (1) or (2). The third solution is rare. Occasionally
biological control will be used. However, the problem and its
origins must be well understood or undesirable species mightzn be
introduced which would then have to be eliminated.
Optimum fish and wildlife habitats are created after close consultation with the U. S. Fish and Wildlife Service, and the California
Department of Fish and Game.
Water coming into Lindo Lake will be controlled by varying
pumping time. Pumping water into the lake will improve aeration
which is vital to fish and plant growth. Probably no artificial
aeration system will ever be necessary at this lake.
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Each fall the lake water level will be lowered to allow adequate holding capacity after winter storms.
VI. Alternatives to the Project
a. No Project
Lindo Lake Park encompasses 54 acres, 16 of which are now
developed. The no project alternative would mean that 38 acres
of land would remain as they are now. The Lakeside area is growing
and the previously reserved recreational areas must now begin to
be developed to accommodate the population. Full use of the 54
acres will help meet this growing need for recreational lands.
b. Alternative Site
Purchase of an alternate site for the lake is not feasible.
The park land was dedicated to the people of San Diego County many
years ago, and the area has been used for recreation ever since.
Purchase of any alternate site now would be so costly that it
might never be accomplished. These costs would include initial
purchase, full engineering and development plans, and construction.
c. Change in Scope
The scope of the current project is not precisely defined yet,
so changes may be made. The master plan for this park indicates
only generally what the Parks and Recreation Department would
like to accomplish eventually with the land.
VII. Short-Term vs. Long-Term Impacts
Short-Term
1. A certain amount of noise and inconvenience will be generated during construction.
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2. An increased volume of visitors may be expected shortly
after completion of the park, due to publicity. However, use of
the lake and accompanying facilities increases annually by about
three percent and this is not expected to change.
Long-Term
1. Water will be pumped from three existing on-site wells.
This will not significantly lower the water table. If necessary
to maintain the lake level, water will be imported.
2. The park will require more funds to maintain landscaping.
VIII. Irreversible Environmental Changes
Irreversible impacts will occur with the removal of vegetation in areas of earth-moving. However, replanting will occur
in disturbed areas. The landscaping vegetation will require continuous maintenance (water, fertilizer, etc.) at least for the
useful life of the plant material.
Deepening and reshaping the lake bottom and sides is, for all
practical purposes, irreversible.
IX. Growth Inducing Impacts
1. The modification of the existing Lindo Lake Park will not
contribute to area growth.
2. The population in Lakeside is increasing faster than
recreational facilities.
3. The park boundaries are not being expanded, but rather
previously reserved park land is being developed.
4. This park modification is designed to meet a need, not
create an excess.
5. Park related growth is unlikely since most of the adjacent
land has already been developed.

X. AGENCIES, ORGANIZATIONS, AND INDIVIDUALS CONSULTED
a.) The following individuals participated in the preparatinn
of this report
Crtiss Burdett, B.S. Geology
Cathy Cook, B.A., Biology
Gary Fink, B.A. Anthropology
Kathy Lehtola, P.A. Geology, Zoology, Anthropology
M.S. Geology
Jon Rollin, B.A. Mathematics
Ken Sherrod, B.S., Geology
Robert Summers, B.C.E. Civil Engineering
Susan Welker, B.S. Botany
b.) Outside organizations and individuals;
Lakeside Irrigation District
County of San Diego
Department of Public Health
Department of Sanitation and Flood Control
Parks and Recreation Department
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BIOLOGY REPORT
LINDO LAKE PARK PROJECT
WA # UJO170

Prepared by
I
Susan Welker
B.S. ,Botony
March 4, 1976

Cathy Cook
B.A., Biology

Introduction
The proposed project is the improvement of recreational facilities
within the existing Lindo Lake Park.
Approximately one day was spent in the field for the floral survey.
This survey was conducted after a recent winter storm. The final naming
and identification source was P. A. Munz, A Flora of Southern California.
The faunal survey comprised two and half hours of field work on
February 23, 1976. The weather was cool and sunny. This survey consisted
of those species observed on the site or presumed to be present by other
evidence such as calls or tracks. This type of indirect evidence provides
an aid to species identification and an index to faunal density.
Peterson, (1961) A Field Guide to Western Birds, and Stebbins (1966)
A Field Guide to Western Reptiles and Amphibians, were used to identify
animals in the area.
Complete species lists are included at the end of this report,

II. Environmental Setting
a.) Flora
Lindo Lake Park has been extensively modified as to species and
plant density. Introduced plant species (exotics) have been planted
in the sections now in use. These species have been selected for their
tolerance of human activity and low maintenance requirements. All trees
receive regular watering, fertilizing and pruning, and are in good
condition. The majority of the trees are California Peppers or pines of
various species. There are a few low shrubs, mainly near buildings, and
regularly mowed lawns cover the majority of the park area.

The unniaintained area, which includes the two dry pond beds support
mainly annual grasses and forbs. Most of the area shows evidence
of periodic disking. Some large trees occur here, mainly along Lake
Shore Drive (Eucalyptus) and the park access road (California Pepper).
Some willows and cottonwdods occur at the west end of the ponds. No
shrubs occur in this area, probably due to the disking.

b.) Fauna
The proposed site is a developed public park. Presently there is a
small two acre pond in the southwest part of the park. After heavy
winter rains the adjacent vacant basins become flooded with water. These
additional ponds provide refuge for a variety of migratory water fowl.
In the eastern basin, flooded during the time of this survey, about
500 ducks were observed. These included green-winged teal (Anas crecca
carolinensis), cinnamon teal (Anas cyanoptera), and American widgeon
(Anas americana). Other waterfowl observed in the permanent pond were
large flocks of American coot (Fulica americana) and mallard (Anas
platyrhyncho,) A great egret (Casmerodius albus) and a snowy egret (Egretta
thula) were seen on a dirt embankment in the middle of the basin.
Other birds observed were several immature sea gulls (Larus sp.), a
flock of cedar waxwings (Bombycilla cedrorum), a white-breasted nuthatch
(Sitta carolinensis), and flocks of brewer’s blackbirds (Euphagus cyanocephalus).
A trail goes around the eastern basin and is used often by horseback
riders. Numerous mounds of the southern pocket gopher (Thomomys bottae)
were observed along the dirt embankments of this east basin.
Other animals expected in this area are the Pacific treefrog (Hyla
regilla), gopher snake (Pituophis melanoleucus), desert cottontail (Sylvilagus

auduboni), California ground squirrel (Otospermphilus

and

spotted skunk
No rare or endangered species were observed.

III, Environmental Impacts
a.) Flora
The modification and expansion of Lindo Lake Park will have minor
impacts on the local vegetation. The creation of a large permanent pond
will have no more impacts than the rainy season creation of seasonal ponds.
Pond reshaping will avoid removal of three California peppers in the
unmaintained area. The major removal of vegetation will occur in areas
within the established park, where the excess pond material will be
placed to eliminate flooding. New trees will be planted after the fill is
placed. In addition, new trees, shrubs and lawns will be planted, after
installation of sprinkler systems. Selection of species will reflect the
park’s present character and the popular species for the climate zone.
In general, the quality of vegetation will improve, because existing
species are introduced weedy species with few practical or aesthetic uses.

b.) Fauna
The proposed project will have a minor impact on the faunal population.
It will offer additional refuge for migratory and resident waterfowl. Beaches
or small islands should be created to provide landing and shelter for these
birds.
Two butterfly species considered to be "threatened" occur in San Diego
County. Both these species have strong colonies in this county and neither
are found in the vicinity of the proposed project. An official rare and

endangered butterfly species list has not yet been published by the
Federal government.
To abate a potential mosquito breeding problem at this lake, the San
Diego County Health Department has the following recommendations:
1) That water depth be at least four feet.
2) That the banks of the pond be about a 2:1 slope.
3) That the inflow and outflow of water be regulated.
4) That cattail growth be limited.
5) Provide access roads to accommodate mosquito control vehicles.
The lake will be stocked with warm-water game fish such as bluegill
or bass. The expanded lake and park will provide refuge for migratory
waterfowl as well as additional resident bird species. An increase in
local mammalian, amphibian, and reptilian populations is also expected.

Mitigation Measure:
Provide loafing sites for waterfowl, such as protected bare spots
on the shore, floating logs, rafts, or islands.
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Species List
Flora
Due to the disturbed and artificial nature of the project the plant
species found are mainly non-natives. The following species are either
trees, found mainly in the maintained section of the park, or herbaceous
forbs or grasses, mainly in the unmaintained areas. Various species
would occur in the unmaintained areas at other periods in the year.
(a) - occurs in maintained section
(b) - occurs in unmaintained section

Trees and Shrubs

Araucaria heterophylla

(a)

Casuarina euisetifolia
Cedrus deodara

(a)

Carob

(a)
(a,b)

Eucalyptus sp. LTHer.
Grevillea robusta

Horsetail Tree
Deodar Cedar

(a)

Ceratonia siligua

Norfolk Island Pine

Eucalyptus species
Silk Oak

(a)

Juniperus sp. (a)

Juniper species

Melaleuca sp. (a)

Melaleuca species

Phoenix canariensis

Canary Island Date Palm

(a)

Pinus sp. L. (a,b)
p. canariensis
(a)
P. radiata (a,b)

Pine species
Canary Island Pine
Monterey Pine

Populus sp. L.

Cottonwood species

(a,b)

Salix lasiolepis Benth. var lasiolepis (b)

Arroyo Willow

Sambucus mexicana Raf.

Elderberry

Schinus inolle L.

(b)

California Pepper

(a,b)

Schinus terebinthifolius

(a)

Brazilian Pepper Tree

Grasses and Forbs

Ambrosia postachya DC. var. californica
(Rydb.) Blake (b)

Western Ragweed

Atriplex semibaccata R. Br. (a,b)

Australian Saltbush

Brassica sp. L. (b)

Mustard

Chenopodium sp. L. (b)

Goosefoot species

Crnodon dactylon (L.) Pers (a,b)

Bermudagras s

Erodium sp. LtHer. (b)

Filaree

Malva parviflora L. (b)

Cheeseweed

Marrubium vulgare L. (b)

Horehound

Loa sp. L. (a,b)

Grass species

Scirpus sp. L. (b)

Tule

LINDO LAKE
OBSERVED SPECIES LIST

Time: 9:30 A.M. - 12:00, February 23, 1976
Weather: Cool and sunny
Observation and Habitat Key
V Vocalization
0 = Observation
R = Resident
M = Migrant
F = Flock
LLake
PPark
(1, 2, etc... = number noted
Ayes - Birds

Order: Ciconiiformes
Family: Ardeidae
(R) Casmerodius albus

Great egret

(o,

(R) Egretta thula

Snowy egret

(0, L, 1)

(R) Anas platvrhvnchos

Mallard

(0, V, L, 54)

(N) Anas acuta

Pintail

(0, L, 60)

(N) Arias crecca carolinensis

Green-winged teal

(0, L, 150)

(R) Anas cyanoptera

Cinnamon teal

(0, L, 250)

(N) Anas americana

American widgeon

(0, L, 80)

(N) Aytha affinis

Lesser scaup

(0, L, 50)

(R) Oxvura jamaicensis

Ruddy Duck

(0, L, 15)

L, 1)

Order: Anseriformes
Family: Anatidae

Order: Gruiformes
Family: Rallidae
(R) Fulica americana

American coot

(0, V, L,’65)

Killdeer

(0, V, L, 3)

Order: Charadriiformes
Family: Charadriidae
(R) Charadrius vociferus

Family: Laridae - all gulls observed were immature
(N) Larus argentatus

Herring gull

(0, L, 27)

(N) Larus californicus

California gull

(0, L, 3)

(N) Larus delawarensis

Ring-billed gull

(0, L, 14)

(R) Zenaida macroura

Mourning dove

(0, P, 3)

(R) Columba livia

Rock dove

(0, P, F)

Anna’s hummingbird

(0, V, P, 3)

Common raven

(0, F, 1)

Plain titmouse

(0,, F, 2)

White-breasted
nuthatch

(0, P, 1)

Order: Columbiformes
Family: Columbidae

Order: Trochiliformes
Family: Trochilidae
(R) Calvnte anna

Order: Passeriforines
Family: Corvidae
(R) Corvus corax
Family: Paridae
(R) Parus inornatus
Family: Sittidae
(R) Sitta carolinensis

Family: Turdidae
American Robin

(0, P, 2)

Cedar waxwing

(0, P, F)

Yellow-rumped
warbler

(0, V, P, F)

House sparrow

(0, V, P, F)

(R) StArnella neglecta

Western Meadowlark

(V, P, 1)

(R) Euphagus cyanocephalus

Brewer’s blackbird

(0, V, P, F)

(R) Carpodacus mexicanus

House Finch

(0, V, P, F)

(R) Junco hvemalis oreanus

Dark-eyed junco

(0 1 P, 1)

Southern Pocked
Gopher

(numerous mounds,
P)

Horse

(0, P, 3)

(M) Turdus migratorius
Family:

Bombycillidae

(M) Bombycilla cedroruin
Family:

Parvlidae

(N) Dendroica coronata auduboni
Family:

Ploceidae

(R) Passer domesticus
Family:

Family:

Icteridae

Fringillidae

Nammalia - Mammals

Order: Rodentia
Family; Geomyidae
Thomomvs bottae

Order: Perissodactyla
Family: Equidae
Eguus caballo

EXPECTED SPECIES LIST

phibia Amphibians

Order: Salientia
Family: Bufonidae
Bufo boreas

Western Toad

Family: Hylidae
Hyla regilla

Pacific Treefrog

Family: Ranidae
Rana catesbeiana

Bullfrog

Reptilia Reptiles

Order: Squamata
Suborder: Lacertilia
Family: Iguanidae
Sceloiorus occidentalis

Western fence lizard

Suborder: Ophidia
Family: Colubridae
Pituophi s melanoleucus

Gopher snake

Thamnophis sirtalis

Common garter snake

-

Ayes - Birds

Order: Anseriformes
Family: Anatidae
Anas clvi eat a

Northern shoveler

Order: Falconiformes
Family: Accipitridae
Buteo -lamaicensis

Red-tailed hawk

Circus cvanus

Marsh Hawk

Family: Falconidae
Falco sparverius

American kestrel

Order: Galliformes
Family:. Phasianidae
Lophortvx californicus

California Quail

Order: Strigiformes
Family: Strigidae
Bubo virginianus

Great horned owl

Order: Piciformes
Family: Picidae
Melanerpes formicivorus

Acorn woodpecker

Order: Passeriformes
Family: Tyrannidae
Tyrannus verticalis

Western kingbird

Sayorninigricans

Black Phoebe

Family: Corvidae
Aphelocoma coerulescens

,

Scrub jay

Family: Mimidae
ILiMIJA pnlvlottos
Family: Laniidae
Lanius ludovicianus
Family: Sturnidae
Sturnus vulgaris

Mockingbird
Loggerhead shrike

Starling

Parulidae

Family:

Wilsonia pusilla
Family:

Wilson’s warbler

Icteridae

Icterus Ralbula bullocki

Northern oriole

Fringillidae

Family:

Spinus psaltria

Lesser goldfinch

Pipilo fuscus

Brown towhee

Nelospiza melodia

Song sparrow

Mammalia - Mammals

Order: Chiroptera
Family: Vespertilionidae
Myoti & californicus
.

California myotis

Order: Lagomorpha
Family: Leporidae
Sylvilagus auduboni

Desert Cottontail

Order: Rodentia
Family: Sciuridae
Otospermot,hilus beechevi

California Ground Squirrel

Family: Heteroinyidac
Perognathus californicus

California Pocket Mouse

Family: Cricetidae
Reithrodontomvs megalotis

Harvest Mouse

Peromvscus maniculatus

Deermouse

Family: Muridae

Mua musculus

House mouse

Order: Carnivora
Family: Canidae
Canis latrans

Coyote

Family: Mustelidae
Spilogale putorius

Spotted skunk

PRFP1N(fl
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Scope
This report presents the results of a soils investigation conducted
by the Materials Testing Group of the Department of Transportation
for the proposed enlargement of Lindo Lake. We were asked to deter mine the feasibility, with regard to soils, of enlarging the lake’s
water surface area by approximately 15 acres. The area investigated is
just east of the existing pond and is reported to have been a natural lake
at one time (see map).
Field Investigations
Our investigations consisted of hand auger borings, field permeability
tests, field density tests, maximum density tests, gradation analysis,
consolidation tests and laboratory permeability tests. Field investigations were conducted November 3, 1975 through November 14, 1975.
Existing Conditions
Approximately the western half of the proposed area is too permeable
to feasibly hold water. This area is underlain by loose, silty to fine
sands. These sandy materials extend to depths in excess of 9 feet.
The eastern half of the proposed area is underlain by clayey material
of low permeability. This material also extends to depths in excess
of 9 feet.
Under existing conditions, we estimate the total seepage from a lake
6 feet deep, over the 15-acre site, would be in the range of 300 gal/mm...
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The groundwater table was encountered at approximately 5 feet below
the ground surface in our test borings. The reports of a natural lake
at this site are propably due to a previously higher groundwater table
which surfaced in this low area.
Recommendations:
We recommend one of the following methods be used to create a relatively
impermeable lake bottom:
1. Cover the area of high permeability, shown on the attached map, with
at least 3 feet of material excavated from the low permeability area.
Compact the entire lake bottom to 90% relative compaction. Problems
may be encountered in the excavation area due to the nearness of the
water table. Clayey materials have very little strength when saturated and heavy equipment might have difficulty operating in this area.
Once this operation is completed it should maintain its water-holding
properties indefinitely. We anticipate seepage would be less than
40 gal. per minute.
2. Seal the area of high permeability with soil-cement. The existing
pond at Undo Lake has a soil-cement seal. If properly constructed
and maintained, the liner should last at least 15 to 20 years. The
sandy nature of the highly permeable area should make it well
suited to a soil-cement mixture. The area of low permeability need
only be recompacted to 90% relative compaction. We recommend a
six-inch layer of soil-cement. Cement should be 10% by volume.
Slopes covered by soil cement should be no steeper than 4:1. The
soil-cement surface would be hard and unnatural looking. Slopes
lie

could be covered with a layer of native soil to improve the appearance. A rough estimate of cost would be $3.60 per square yard according
2 of 3
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to the U. S. Department of Agriculture’s Soil Conservation
Service, (8-2-74),
3. Cover the area of high permeability with a flexible membrane.
A plastic membrane at least 10 mils thick is the preferable
type of flexible membrane. The plastic membrane would have to be
placed on a relatively smooth grade and anchored in trenches along
the edges. It should also be covered with a 1 foot layer of soil
in order to prevent damage from surface punctures and sunlight.
This method of sealing should last at least 15 to 20 years. Problems with rodents chewing holes through the plastic liner could arise.
Costs for a flexible lining will vary considerably depending on the
product used. Polyethelene sheeting is probably the cheapest plastic
liner and may cost around $1.00 per square yard not including installation. The area of low permeability need only be compacted to
90% relative compaction.
Discussion:
The use of bentonite or lime treated soils is not recommended for this
project. Bentonite reacts with most types of water in the San Diego area,
so that it eventually aggregates and becomes permeable. Lime can
only be used with clayey soils.
We have information on various other methods for sealing ponds; however,
due to the size of this project, we feel only well tried methods should
be considered.
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