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City OKs consultantto
solve Fairmount dispute

The Riverside City Council
agreed Nov. 26 to hire a consul-
tant to aid the city in a dispute
" with a contractor who has refused
to complete work at Fairmount
Park’s three lakes.

Larry Tyler, president of Ter-
- ra-Cal Construction, said Nov. 26
he stopped work at the lakes
about 45 days ago after the com-
pany and the city could not agree
on who was responsible for re-
pairing defects in a storm drain.

The city hired the Baldwin
Park-based construction company
in August 1984 to upgrade lakes
Evans, Fairmount, and Brown.

Among other things, the com-
pany was to construct an under-
ground bypass channel around the
two largest lakes, Evans and Fair-
mount, to carry polluted storm
runoff into the Santa Ana River.

Dee Bachman, city parks di-
rector, told the council that short-
ly after Terra-Cal installed the
storm drain and repaved the
street around Lake Evans, an
“abrupt settlement of the pave-
ment occurred,” which ruptured a
water line in Dexter Drive and
undermined a section of the road.

The damage was repaired by
city workers after Terra-Cal re-
fused to make the repairs, Bach-
man said. The city subsequently
inspected the storm drain and
came up with a list of defects.

-

e

However, Terra-Cal,
repairs, said it was not responsi-
ble for the settlement of the pave-
ment. The company said there
was an inherent defect in thé
pipeline, which was designed by
the city Public Works Depart-
ment.

Council members voted 7-0 to
spend $4,900 to hire the engineer-
ing firm of Woodward Clyde Asso-
ciates after Bachman said the city
needed experts to determine the .
cause of the settlement. :

Bachman said he could not .
estimate when the work at the
lakes, which is 90 percent com-
pleted, would be wrapped up. He
said Terra-Cal is several months -
behind on the project. :

“In fairness, the contractor
encountered some engineering
problems that no one anticipated
and expended considerably more
money than he anticipated. So we
have attempted to work with him

to get this to a conclusion,” City

Manager Douglas Weiford told the
council. : :

Weiford said the main reason :
city staff members recommended. :
hiring outside experts is becau}®, :

"“Terra-Cal has hired a conSultant -

“The city's action is a coyfis
teraction because all of this may -
end up in a court of law,” Weiford
told the council.

while.
. accepting' responsiblity for some
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II.

LAKE EVANS REHABILITATION STUDY

LAKE BOTTOM SOILS ANALYSES

OBJECTIVES: ' ‘

The study resulting in the report entitled, The
Rehabilitation of Lake Evans: The Assessment and Conceptual

Plan for an Urban Fishery, June 1982, indicated a possible
problem with heavy metal concentrations in the soft, silty
material covering the lake bottom. Samples of the sediments
below the soft silt were not analyzed. It was recognized,

however, that it would be impossible to complete the plan-

ning for disposal of the material to be excavated from the
lake bottom until it was known, whether or not heavy metals
were present, and if so, at what concentrations.
Accordingly, in September, 1982, the City of Riverside
authorized a study to determine (1) whether heavy metals
were present in the lake bottom below the silt and in the
underlying sediments and if so, at what concentrations;
(2) the restrictions and limitations, if any, the Santa Ana
Regional Watef Quality Control Board would impose on dispo-
sition of excavated material; (3) permeability of the river
bottom sediments adjacent to the lake; and (4) establishing
wells to monitor the groundwater level near the lake.

METHODOLOGY :

A. Collection of Samples

Soil samples were téken from the lake bottom, from
a few feet below lake bottom and from the flood plain
sediments at the anticipated level of maximum lake exca-
vation. |

The first group utilizes ten samples taken by
Leighton and Associates, Inc., in March, 1982, using a
boat and a hollow core sampling tool to sample the soft
silt and into the firmer sediments immediately under
the soft silt. These ten individual borings were com-

posited into three samples for analysis, A, B, and C.



The water depths and sample depths for the composited
samples are shown in Table 1 and sampling locations for

the ten borings are shown on Figure 1.

TABLE 1

DEPTH OF COMPOSITE SAMPLES:

BORINGS MADE 3-25-82

LAKE BOTTOM

SAMPLE DEPTH OF
DESIGNATION LAKE WATER SAMPLE LENGTH - APPROXIMATELY ‘

SILT SAND TOTAL
"A" (composite | 5%' Avg. 11" Avg. 4" Avg. 15"
of 1, 2, 3,
6, 7, 10)
"B" (4,5) 7' & 7% 20" Avg. 5" Avg. 25"
"c" (8,9) 4%' & 3 14" Avg. 5" Avg. 19"

The second group is comprised of six sample borings
taken by Leighton and Associates September, 1982, again

using
nated
ments
layer

a boat and hand sample tool.

These samples,

desig-

WB-1 through WB-6, represent the lake bottom sedi-
from one foot to two and a half feet below the

of soft silt.

Sampling depth information is pre-

sented in Table 2 and sample locations are shown on

Figure 2.

TABLE 2

DEPTH OF LAKE BOTTOM SAMPLES:
BORINGS MADE 9-30-82

. .BORING DEPTH
SAMPLE DEPTH OF DEPTH OF BELOW SAMPLE
DESIGNATION LAKE WATER SILT SILT LAYER LENGTH
WB-1 5' 20" 2" 6"
WB-2 5' 14" 2! 6"
WB-3 8! 25" 1%’ 6"
WB-4 5' 5" 2' 6"
WB-5 4" 38" 1! 6"
WB-6 5 12" 25" 6"




N




The third group of samples were téken at four
locations on the lake's edge using a drill truck and
are designated B~3 through B-6. The depths at which
samples were taken are shown in Table 3 and boring

locations are shown on Figure 2.

TABLE 3
DEPTH OF LAKE EDGE BORING SAMPLES:
BORINGS MADE 9-28-82

SAMPLE DEPTH OF DRY SAMPLE
DESIGNATION LAKE EDGE BORING . LENGTH
B5 20" 6"
B-3 13! 6"
B-4 18! 6"
B-5 19' 6"
B-6 18° 6"

Analyses of samples

)

All of the samples were delivered to Crosby
Laboratories where the first group were composited into
three samples (A, B, & C) and all samples were given
laboratory numbers. Crosby Laboratories ran the wet-dry
and volatile solids analyses.

| The fourteen numbered samples were analyzed for
the five heavy metals (barium; cadmium, chronium, lead,
and mercury) by Associated Laboratories using'the
"Appendix II - EP Toxicity Test Procedures" as given

in the Federal Register, Volume 45, Number 98, May 19,
1980, Rules and Regulations.

The fourteen ashed samples were given to Pacific
Spectrochemical Laboratory for semiquantitative spectrog-
his analysis.

The analyses results from all three laboratories
were retabulated by Crosby Laboratories to show all
results for each sample (laboratory number) on one page..
This information is included as Appendix 1.
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III.

A.

Permeability

i

Leigh*on and Associates reviewed the sediments
encountered in drilling borings B-3 through B~6 and
selected a representative sample for testing. The
laboratory test results are included as Appendix II.

Groundwater monitoring wells

" Two groundwater monitoring wells were drilled by
Leighton and Associates. The wells are cased with
PVC piping and capped. Well locations are shown on
Figure 2. |

FINDINGS:

Laboratory Analyses of Test Borings

1. EP Extracted samples

Some fourteen test borings were analyzed for
barium,lcadmium, chronium; lead and mercury by the
EP extraction procedure using the Atomic Absorption
Analyses method after EP extraction of the samples.
No significant amounts of these metals were found
in any of the samples. See Table 4. The concentra-
tion of metals present is so low that it would pass
the étandards set for California drinking water,
Title 22. See Appendix I for the detailed results
of the Chemical Analyses of Test Borings.

There should be no potential problems in the
handling or disposal of any of the lake 'bottom

material on the basis of heavy metals contamination.



CHEMICAL ANALYSES SUMMARY OF TEST BORINGS

TABLE 4

fi?f’ gmlfggw MILLIGRAMS/LITER BY E.P. EXTRACTION
NO. NO. BARIUM CADMIUM CHROMIUM LEAD MERCURY
A 1.
43194 (1,2,3,6,7, 0.53 np€0.01 | np<0.01 ND<£ 0.01| NDK 0.005
10)
43195 B(4,5) . 0.80 " " " "
43196 €(8,9) 0.91 o " 0.03 "
43242 BS 0.04 " " ND< 0.01 "
43307 WB-1 0.21 " " " "
43308 WB-2 10.33 " " " "
43309 WB~3 0.16 " " " 0.0016
43310 WB-4 0.88 " " " 0.0012
43311 WB-5 0.27 " " " 0.0013
43312 WB-6 0.28 " " " 0.0022
43386 B-3 0.09 " " " ND< 0.0005
43386 B-4 0.22 " " " "
43388 B-5 1 0.04 " " " 0.0006
43389 B-6 0.12 " " " ND€ 0.0005
Min. 0.04 ND ND \D ND
Max. 0.91 ND ND 0.03 0.0022
2y.c.L. 1.0 6.01 0.05 0.05 0.002
Notes: 1. ND<KX or ND = None Detected
2, M.C.L. = Maximum Contaminant Level per California Drinking
Water Standard, Title 22.




Moisture and Volatile Solids

The moisture and volatile solids were run on
the fourteen samples with the results shown in
Appendix I, "Chemical Analyses of Test Borings."
These showed a range of some 11.46% to 15.28% of

moisture for the lake edge borings and 13.23% to

'38.86% of moisture for the lake bottom samples.

No problems are anticipated from this moisture
content.

The volatile solids, which is essentially
the same as organic material, showed a range of
2.79% to 4.76% of wet sample weight for the first
set of lake bottom composite samples. The second
set of lake bottom samples going below the silt
(WB-1 through WB-6) showed a range of 0.24% to
1.46% of wet sample weight. The third group of
samples from the lake edge borings showed 0.35%,
0.38%, 0.51%, and 7.10% of .the wet samples. The
7.10% sample cut through a tree root so this would
not necessarily be considered a representative
sample for this use.

Another lake bottom sample was obtained on
10-31-82 (Sample "D") from the end of the sailing
club pier to verify the above and it showed 1.51%
of wet sample weight. This sémple included all
the silt at this point and about 4" of the compécted
bottom material to attempt to get a worst case
organic sample. This further verified the minimum
amounts of ofganic materials in the bottom silt.
See Appendix I, Lab report on Sample D.

Since the organic matter in the lake bottom
and soil below the lake bottom is relatively small,
no problems are anticipated in the handling or dis-
posal of the lake bottom material from the stand-
point of organic material. ‘



Iv.

3. Spectrographic Analyses of Ash Samples

The fourteen driedvlaboratory samples were
ashed to remove the volatile or organic materials
and these ash samples were then subjected to spectro-
graphic analyses to determine if this would show any
unusual chemical element concentrations. The results
as shown in Appendix I, "Chemical Analyses of Test
‘Borings" indicate no unusual concentration of any
chemical elements found in the samples. This further

verifies the E.P. Extraction findings.

Permeability of Soils

Permeability of soil borings B-3 through B-6
was assessed visually by the field geologist. A
representative sample tested for permeability in
the laboratory permitted water movement of approxi-
mately 30 feet per 24 hours. The visual of esti-
mated permeability and the laboratory test agreed
quite closely. See Appendix II for the Leighton

and Associates laboratory report.

Monitoring Wells

The groundwater levels in the‘two test wells
were 13 feet and 11 feet respectively for B-1 and

B-2, see Figure 2.

DISCUSSION AND CONCLUSIONS:

Movement and disposal of materials containing possible

contaminants or other substances posing hazards to health

and/or the environment are subject to regulation. Plans for

the disposal of materials to be excavated in the rehabilita-
tion of Lake Evans must have the approval of the California
Regional Water Quality Control Board - Santa Ana Region
(RWQCB) . |



The Santa Ana RWQCB peréonnel were aware of the con-
cerns expressed in the June 1982 study and indicated that
additional tests would be required before final pluns could
be made regarding disposition of the excavated material.

The RWQCB personnel were contacted three times during
the present study. First, during the field phase when
lake and lake edge borings were .in progress, to inform
them of progress and acquaint them of the general study
.plans. After the chemical analyses were completed, a
meeting was held October 29, 1982 at the RWQCB Riverside
office to present them with the Appendix I, Chemical

Analyses of Test Borings and to discuss these findings

and their implications. The third contact was on November
5, 1982, when complete copies of the laboratory reports
from Associated Laboratories and Pacific Spectrochemical
Laboratories were supplied to complete the RWQCB files

on this study. '

On the basis of the study findings and 6ur preliminary
discussions with RWQCB personnel, it can be concluded that
there are no potential problems with disposal of material
to be excavated from the lake insofar as contaminants or
hazardous materials are concerned. The material to be:
excavated appears suitable for use as general fill.

The soils permeability testing and groundwater moni-
toring were somewhgt secondary aspects of the study but
they add valuable and instructive information. At the
moderate permeability rating of 30 feet per 24 hours and
with groundwater>levels near the lake at or just below
lake bottom level, it appears quite reasonable that a 8-
10 feet head pressure would result in a considerable
vglume of water moving from the lake to the adjacent

groundwater aquifer.

10
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CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Microbiological * Chemical * Environmental
625 WEST KATELLA AVE., SUITE 4 ¢« ORANGE, CALIFORNIA 92667 = (714] 639-382!

LAB NO. 43194
SCOTT SQULE & ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SUITE K SUBMITTED SEPTEMBER 29, 1982
ORANGE, CALIFORNIA 92667 REPORTED GOCTOBER 26, 1982

%*
CHEMICAL ANALYSEs ~ SOULE ID: A (1., 2, 3. 6., 7,10)

CONCENTRATION UNITS
INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARI UM BA 0.53 T MG/L
CADMIUM Co ND<LO .01 MG/L
CHROMIUM : Cr ND<0.01 MG/L
LEAD PB ND<0.01 MG/L
MERCURY He . ND<0.0005  MG/L
SOLIDS - WET SAMPLES

SAMPLE ALIQUOT, WET WEIGHT 25.9403 GRAMS
MODISTURE (WT. Loss @ 104° C) 33.41 ¥ OF WET SAMPLE
DrRY SoLIDS (RESIDUE @ 104° C) 66.59 %X OF WET SAMPLE

VOLATILE SoLIps(Loss @ 550° C) 2.79 % OF WET SAMPLE

AsH (RESIDUE @ 550° C) 63.80 % OF WET SAMPLE

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
% OF AsSH

SILICON S1 23.0
IRON - FE ‘ 4.2
ALUMINUM AL 9.9
CALCIUM Ca : 6.2
SQo1IuM : NA 5.0
MAGNESIUM MG 1.3
POTASSIUM K 3.2
TITANIUM . T1 : 0.7
MANGANESE MN 0.037
LEAD PB 0.028
BARIUM BA TR<0.10
GALLIUM GA 0.0050
VANADIUM \ . 0.0073
COPPER Cuv 0.0097
NICKEL N1 ' 0.0023
ZIRCONIUM , IR 0.025
CoBALT Co 0.002S
STRONTIUM SR 0.021
YTTERBIUM YB ‘ TR<0.004
CHROMIUM CrR , 0.020
DTHER ELEMENTS -~ NIL

ANALYZED BY A.L., P.S.L. AND C.L.

* COMPOSITE OF 6 SEPARATE SAMPLES. P

EDOWIN S, CRCsBY, PHD.
DIRECTOR

APPENDIX I - 1 -

Approved by: State of California, Depariment of Health Services, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Microbiological * Chemical ¢ Environmental
625 WEST KATELLA AVE. SUITE 4 ¢« ORANGE, CALIFORNIA 92467  (714) 639-3821

LAB NO. 43195
SCOTT SOULE & ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SUITE K SUBMITTED SEPTEMBER 29, 1982
ORANGE, CALIFORNIA 92667 REPORTED OCTOBER 26, 1982

SOULE ID: B (4, 5) *

CONCENTRATION UNITS
INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

CHEMICAL ANALYSES

BARIUM Ba 0.80 MG/L
CADMIUM Co ND<0.01 MG/L
CHROMIUM Cr ND<0.01 MG/L
LEAD ' PB ND<0.01 MG/L
MERCURY . He ND<0.0005 MG/L
SOLIDS - WET SAMPLES

SAMPLE ALIQUOT, WET WEIGHT 19.8905 GRAMS
MOISTURE (WT. LOSs a 104° C) 38.86 % OF WET SAMPLE
DRY SoLIDS (RESIDUE a 104° C) 61.14 % OF WET SAMPLE

VOLATILE SoLIDS(LOSS @ 550° C) 4.76 % OF WET SAMPLE

AsH (RESIDUE @ 550° C) 56.38 ¥ OF WET SAMPLE

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
¥ OF AsSH

SILICON S1 21.0°
IRON Fe 4,9
ALUMINUM AL ' 10.0
CALCIUM Ca : 7.8
SoD1IUM NA 6.4
MAGNESIUM MG 1.6
POTASSIUM , K 2.3
TITANIUM . T1 0.99
MANGANESE . MN 0.044
LEAD PB 0.031
BARIUM BA TR<0.10
GALLIUM GA 0.0059
VANADIUM Y - 0.0086
CoPPER Cu 0.016
NICKEL : NI 0.0030
ZIRCONIUM IR 0.034
CoBALT Co 0.0036
STRONTIUM SR 0.012
YTTERBIUM Y8 TR<0.004

CHROMIUM Cr ‘ 0.023
OTHER ELEMENTS - NIL

ANALYZED BY A.L., P.S.L. AND C.L.

* COMPOSITE OF 2 SEPARATE SAMPLES. e, {‘/' //4
. 7 !

/ e . L
EDWIN S. CrRcosBY, PHD.

DIRECTOR
APPENDIX I - 2

Approved by: Stats of California, Depariment of Heslth Servicas, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING
Biological * Microbiological * Chemical * Environmental ﬂ
625 WEST KATELLA AVE., SUITE 4 o ORANGE, CALIFORNIA 92667 « (714} 639-3821
LAB NO. 43196

SCOTT SOULE & ASSOCIATES SAMPLE ID:_LAKE EvaNS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES

SUITE K SUBMITTED SEPTEMBER 29, 1982
ORANGE, CALIFORNIA 92667 REPORTED OCTOBER 26, 1982

SOULE ID: C (8, 9) *
CONCENTRATION UNITS

CHEMICAL ANALYSES

INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)
BARI UM BA ' : 0.91 MG/L
CADMIUM Co ND<0.01 MG/L
CHROMIUM 4 Cr . ND<0.01 MG/L
LEAD , PB 0.03 MG/L
MERCURY : He ND<0.0005 MG/L

SOLIDS - WET SAMPLES .

SAMPLE ALIQUOT, WET WEIGHT 15,3054 GRAMS

MDISTURE (WT. Loss @ 104° C) 33.36 X DOF WET SAMPLE

DRY SOLIDS (RESIDUE @ 104° C) 66.64 ¥ OF WET SAMPLE
VOLATILE SoLIps(Loss @ s50° C) 3.30 X OF WET SAMPLE
AsH (RESIDUE a 550° C) 63.34 X OF WET SAMPLE

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)

: : X _OF ASH
SILICON S1 21.0
IRON FE 3.7
ALUMINUM AL ‘ : 12.0
CALCIUM Ca 5.6
SODIUM NA 5.3
MAGNESIUM MG 1.5
PoTAssIUuM . K 3.5
TITANIUM - TI 0.62
MANGANESE MN 0.037
LEAD ' Ps : 0.00098
BARI UM BA TR<0.10
GALLIUM : GA 0.0065
VANADIUM \ , 0.0068
CoPPER Cu . 0,011
NICKEL N1 0.0021
ZIRCONIUM IR 0.028
CoBALT : Co ' 0.0029
STRONTIUM SR 0.046
YTTERBIUM Y8 TR<0.004
CHROMIUM Cr , 0.024
OTHER ELEMENTS - NIL

ANALYZED BY A.L., P.S.L. aND C.L.

* COMPOSITE OF 2 SEPARATE SAMPLES. o (,' ' //'
T SR T R

EowIN S. CrcsBY, PHD.
DIRECTOR

APPENDIX I - 3

Approved by: Sf;h of California, Dapartment of Health Services, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Microbiological ® Chemical ¢ Environmental

625 WEST KATELLA AVE., SUITE 4 * ORANGE, CALIFORNIA 92647 « (714) 639-3821

LAB NO. 43242
SCOTT SOULE & ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856.. NORTH ELM STREET BOTTOM SAMPLES
SUITE K + SUBMITTED_SEPTEMBER 30, 1982
ORANGE, CALIFORNIA 92667 - REPORTED __QOCcIOBER 26. 1982

BS

CHEMICAL ANALYSES ~ SOULE ID:__

CONCENTRATION UNITS

INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

ANALYZED BY A.L., P.S.L. AND C.L.

o n

. - L /;‘.
[ Q e
¢ .‘/-.-,’.'/_ o~ / <./ v

BARIUM BA 0.04 MG/L
CADMIUM Co ND<O0.01 MG/L
CHROMIUM CrR ND<0.01 MG/L
LEAD ’ PB : ND<O .01 " MG/L
MERCURY HG ND<O .0005 MG/L

SOLIDS - WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT | 16.2635 GRAMS
MOISTURE (WT. Loss @ 104° C) 17.85 % OF WET SAMPLE
DRY SOLIDS (RESIDUE @ 104° C) 82.15 ° X OF WET SAMPLE

VOLATILE SoLIDs(Loss @ s50° C) 0.50 X OF WET SAMPLE
*AsH (RESIDUE a 550° C) . 81.65 X OF WET SAMPLE

INORGANICS ~ ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)

' _ ' %X _OF ASH
SILICON S1 25.0
IrRON Fe 2.0
ALUMINUM AL 10.0
CALCIUM Ca 2.7
SopIuM NA 2.2
MAGNESIUM MG 0.75
POTASSIUM K 3.5
TITANIUM ) . Ti1 0.38
MANGANESE MN 0.037
LEAD P8 ND<0.01
BARIUM ~ Ba TR<0.10
VANADIUM % 0.0058
CoPPER Cu 0.0052
ZIRCONIUM ZR 0.018

- CoBALT Co TR<0.001

 STRONTIUM SR 0.044

" YTTERBIUM Y8 ND<O. 004
- CHROMIUM Cr 0.0092
- OTHER ELEMENTS - NIL

EDWIN S. CRGSBY. PHD:

DIRECTOR
APPENDIX I - 4

Approved by: sim of California, Department of Health Services, Laboratory Section
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LAB NO. 43307
SCOTT SOULE & ASSOCIATES : SAMPLE ID:_LaAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SulrTe K SUBMITTED_OCTDBER 5, 1982
ORANGE, CALIFORNIA 92667 REPORTED___0CTORER 26, 1982

CHEMICAL ANALYSEs ~ SOULE ID: wB-1

CONCENTRATION UNITS
INORGANICS - E.P., EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARI UM ' BA 0.21 "MG/L
CADMIUM Co ND<0 .01 MG/L
CHROMIUM Cr ‘ ND<0.01 MG/L
LEAD ‘ P8 ' ND<0.01 MG/ L
MERCURY HG ND<0.0005 MG/L
SOLIDS - WET SAMPLES »
SAMPLE ALIQUOT, WET WEIGHT 14.3565 GRAMS
MOISTURE (WT. LOSS @ 104° C) 13.23 % OF WET SAMPLE
DRY SOLIDS (RESIDUE @ 104° C) "86.77 ¥ OF WET SAMPLE
VOLATILE SoL1DS(LOSS @ s550° C) 1.08 ¥ OF WET SAMPLE
AsH (RESIDUE @ 550° C) 85.69 X OF WET SAMPLE
INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
X% _OF AsH
SILICON S1 v 22.0
IRON - FE ' 3,2
ALUMINUM ' AL - 11.0
CALCIUM Ca 5,2
SODI1UM NA 5.9
MAGNESIUM MG 0.9
POTASSIUM o K 3.8
TITANIUM ' . TI 0.8
MANGANESE ' MN : 0.029
LeaD P8 o ND<O.01
BARIUM BA ND<O.10
GALLIUM GA 0.0057
VANADIUM \ 0.0069
CoPPER Cu 0.0029
NICKEL NI ' : 0.00073
ZIRCONIUM IR 0.014
CaBALT Co TR<0.001
STRONTIUM SR 0.050
YTTERBIUM ' YB 0.0049
CHROMIUM Cr 0.0081
, OTHER ELEMENTS -- . NIL
ANALYZED BY A.L., P.S.t. AND C.L.
(/.)/ | /. 4,/ /
i ((‘)./ e "/',’
EDOWIN S, CrRcsBY, PHD.

DIRECTOR
APPENDIX I - 5

Approved by: State of California, Depariment of Health Services, Laboratory Section
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LAB NO. 43308
SCOTT SOULE & ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SuUlTeE K SUBMITTED OCTOBER S, 1982
ORANGE, CALIFORNIA 92667 REPORTED OCTOBER 26, 1982

SOULE ID: wB-2

) CONCENTRATION UNITS
INORGANICS ~ E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

CHEMICAL ANALYSES

BARIUM BA 0.33 MG/L
CADMIUM Co ND<0 .01 - MG/L
CHROMIUM Cr ND<0.01 . MG/L
LEAD PB ' ND<0.01 MG/L
MERCURY HG ND<0.0005 MG/L
SOL.IDS - WET SAMPLES

SAMPLE ALIQUOT, WET WEIGHT 13.8289 GRAMS
MOISTURE (WT. Loss @ 104° C) 19.58 % OF WET SAMPLE
DRY SoL1IDS (RESIDUE @ 104° C) . 80.42 X OF WET SAMPLE

VOLATILE SoLips(lLoss @ 550° C) ' 1,01 ¥ OF WET SAMPLE

AsH (RESIDUE a@ 550° C) 79.41 ¥ OF WET SAMPLE

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
- _ ' X _OF AsH

SILICON SI 25.0
IRON Fe ’ 2.5
ALUMINUM AL ' : 11.0
CALCIUM Ca 3.1
S50D1UM Na ' ' 6.4
MAGNESTIUM MG 0.75
PoTASSIUM K 2.4
TITANIUM . T1 0.45
MANGANESE MN 0.047
LEAD PB ND<0.01
BARIUM BA TR<0.10
GALLIUM Ga 0.0033
VANADIUM Y 0.0065
COPPER . Cu 0.0022
NICKEL NI 0.0013
ZIRCONIUM IR 0.019
COBALT Co : ‘ TR<0.001
STRONTIUM SR 0.059
YTTERBIUM - ' YB ND<0.004
CHROMIUM cr ' 0.010
O0THER ELEMENTS - _ NIL

ANALYZED BY A.L., P.S.L. AND C.L.

S /t /‘/ -2

EDWIN S. Crcsay, PHD.
DIRECTOR

APPENDIX I - 6

Approved by: State of Californis, Department of Health Services, Laboratory Section
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LAB NO._. 43309

SCOTT SOULE €& ASSQOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET . BOTTOM _SAMPLES

SUITE K SUBMITTED_QOCTOBER 5, 1982
ORANGE, CALIFORNIA 92667 REPORTED QCTOBER 26, 1982

CHEMICAL ANALYSEs ~ SOULE ID:_ wB-3
CONCENTRATION UNITS

INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM : BA 10,16 MG/L

CADMIUM Co - ND<0.01 MG/L

CHROMIUM : Cr ND<0.01 MG/L

LEAD PB ND<0.01 MG/L

MERCURY He 0.0016 MG/L

SQLIDS - WET SAMPLES : . '

SAMPLE ALIQUOT, WET WEIGH 14 .4301 GRAMS

MOISTURE (WT. Loss & 104° C) 17.10 % OF WET SAMPLE

DRY SoLIDS (RESIDUE @ 104° C) 82.90 - %¥ OF WET SAMPLE
VOLATILE SoLIDs(Loss @ 550° C) 1.11 ¥ OF WET SAMPLE
AsH (RESIDUE @ 550° C) 81.79 X OF WET SAMPLE

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)

' - %X _0OF ASH
SILICON , S1 : , 27.0
IRON g FE 4565
ALUMINUM AL 8.6
CAaLCIUM : Ca 3,2
SODIUM NA 4.9
MAGNESIUM MG 1.1
POTASSIUM K : 2.3
TITANIUM ' : TI 0.62
MANGANESE MN 0.059
LEAD P8 ND<0.01
BARI UM BA TR<O0.10
GALL IUM GA 0.0059
VANADIUM \Y 0.0090
COPPER Cu 0.00081
NICKEL : NI 0.0020
ZIRCONIUM IR 0.021
COBALT Co | TR<0.001
STRONTIUM SR ' 0.033
YTTERBIUM YB ND<O . 004
CHROMIUM Cr 0.015
OTHER ELEMENTS -- NIL

ANALYZED BY A.L., P.S.L. AND C.L.

}ﬂl ' g‘/,'ﬂ /)
. 4(>4429?/ e Lin

EowIiN S, CrcsBY, PHD.
DIRECTOR T

APPENDIX I - 7

Approved by: State of California, Department of Haalth Services, Laboratory Section
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LAB NO. 43310
SCOTT SOULE & ASSOCIATES ' - SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SUlTE K SUBMITTED OCTOBER 5, 1982
ORANGE, CALIFORNIA 92667 REPORTED UCTOBER 26, 1982

CHEMICAL ANALYSES SOULE ID: WB-4
CONCENTRATION UNITS

INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM BA v 0.88 MG/L
CADMIUM Co ND<0.01 MG/L
CHROMIUM Cr ND<0.01 MG/L
LEAD PB ND<0 .01 MG/L
MERCURY HeG 0.0012 MG/L
SOLIDS - WET SAMPLES ‘

SAMPLE ALIQUOT, WET WEIGHT 18.0140 GRAMS
MOISTURE (WT. Loss @ 104° C) 25.76 % OF WET SAMPLE
DRY SOLIDS (RESIDUE a 104° C) 4 - 74.24 ¥ OF WET SAMPLE

VOLATILE SoLIDs(Loss a 550° C) 1.46 ¥ OF WET SAMPLE

ASH (RESIDUE & 550° C) 72.78 ¥ OF WET SAMPLE

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
X _OF A3H

SILICON S1 21.0
IRON : FE 5.3
ALUMINUM AL 9.2
CALCIUM : Ca 8.5
SODIUM NA 5.2
MAGNESIUM MG 1.1
POTASSTUM K : 3.4
TITANTIUM . T1 0.77
MANGANESE MN 0.050
LEAD PB : TR<0.01
BARI UM Ba TR<0.10
GALLIUM GA 0.0066
VANADIUM \Y 0.0076
CoPPER Cu 0.0051
NICKEL NI 0.0016
ZIRCONIUM IR 0.040
CoBALT Co TR<0.001
STRONTIUM SR 0.033
YTTERBIUM Y ND<O.004
CHROMIUM Ccr 0.014
CTHER ELEMENTS - . NIL

ANALYZED BY A.L., P.S.L. AND C.L.

¢, \/1:? /
EowIN S. CRcsBY, PHD.
DIRECTOR

APPENDIX I - 8

Approved by: State of California, Department of Haalth Services. Laboratory Section
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LAB NO. 43311 -
SCOTT SOULE ¢ ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET , BOTTOM SAMPLES
SulTE K ‘ SUBMITTED OCTOBER 5, 1982
ORANGE, CALIFORNIA 92667 REPQRTED OCTOBER 26, 1982

SOULE ID: WB-5
CONCENTRATION UNITS

INORGANICS ~ E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

CHEMICAL ANALYSES

BARIUM , BA 0.27 MG/L
CADMIUM Co ND<0.01 MG/L
CHROMIUM , Cr ND<O .01 MG/L
LEAD Ps - ND<0.01 MG/L
MERCURY HeG 0.0013 MG/L
SOLIDS - WET SAMPLES

SAMPLE ALIQUOT, WET WEIGHT : 16.8671 GRAMS
MOISTURE (WT. Loss @ 104° C) 15.65 ¥ OF WET SAMPLE
DRY SOLIDS (RESIDUE @ 104° C) 84 .35 % OF WET SAMPLE

VOLATILE SoLips(Loss a 550° C) 0.97 % OF WET SAMPLE

AsH (RESIDUE 3 550° C) 83.38 %X OF WET SAMPLE

INORGANICS -~ ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
X OF ASH

SILICON St 27.0
IRON - FE 2.3
ALUMINUM ’ AL \ 7.8
CALCIUM Ca ' 3.7
SODIUM . NA 6.1
MAGNES I UM Me 1.1
POTASSIUM K 4.0
TITANIUM . T1 0.58
MANGANESE MN 0.036
LEAD PB ND<O0.01
BARIUM BA TR<0,10
GALLIUM GaA 0.005¢4
VANADIUM \ 0.0080
COPPER, Cu 0.0018
NICKEL NI | 0.0018
ZIRCONIUM ‘ IR 0.032
CoBALT Co 0.0023
STRONTIUM SR 0.027
YTTERBIUM Y8 TR<0.004

CHROMIUM Cr 0.020

OTHER ELEMENTS NIL
. 9
0 S L
/ /// ."IJZ Y /Iv{"‘,,"..'" S

ANALYZED BY A.L., P.S.L. AND C.L.
EDWIN S. CROSBY. PHD.

DIRECTOR

APPENDIX I - 9

Approved by: Stats of California, Department of Health Servicas, Labaratory Section
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LAB NO. 43312
SCOTT SOULE & ASSOCIATES SAMPLE ID:s_LAKE EvANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SUITE K SUBMITTED OCTCBER 5, 1982
ORANGE, CALIFORNIA 92667 REPQRTED UCTOBER 26, 1982

SOULE ID: WB-6

CONCENTRATION UNITS
INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

CHEMICAL ANALYSES

BARIUM Ba 0.28 MG/L
CADMIUM Co ND<0.01 MG/L
CHROMIUM Cr ND<O.01 MG/L
LEAD , P8 ND<0.01 MG/L
MERCURY HG 0.0022 MG/L

SOLIDS — WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT 15.9993 GRAMS
MOISTURE (WT. LOss @ 104° C) 20.23 % OF WET SAMPLE
DRY SoLIDS (RESIDUE @ 104° C) "79.77 - % OF WET SAMPLE

VOLATILE SoLIips(Loss @ 550° C) 0.24 %¥ OF WET SAMPLE
AsH (RESIDUE @ 550° C) 79.53 ¥ OF WET SAMPLE

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)

' ¥ OF ASH
SILICON S1 23.0
IRON FE 3.0
ALUMINUM AL : 10.0
CALCIUM ~ CA 4.1
SoDIUM NA 6.1
MAGNESIUM MG 1.2
POTASSIUM K 4.3
TITANIUM ' . T1 0.69
MANGANESE MN 0.037
LEAD PB ‘ ND<O0 .01
BARIUM BA TR<0.10
GALLIUM GA 0.0062
VANADIUM \ 0.0098
CoOPPER Cu 0.0023
NICKEL : NI 0.0020
ZIRCONIUM IR 0.027
CoBALT Co 0.0019
STRONTIUM . SR S 0.023
YTTERBIUM Ya TR<0.004
CHROMIUM Cr 0.020
OTHER ELEMENTS -- NIL

ANALYZED BY A.L., P.S.L. AND C.L. - :

o r

4 ﬂC//f( fg} (A2
EowiN S. CrRGsBY, PHD.
DIRECTOR :

APPENDIX I - 10

Approved by: State of California, Depsrtment of Mealth Services, Laboratory Section
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SCOTT SOULE & ASSOCIATES
856 -NORTH ELM STREET

SUITE K
ORANGE, CALIFORNIA 92667

CHEMICAL ANALYSES

LAB NO. 43386
SAMPLE ID.:_LAKE EvANS, RIVERSIDE
BOTTOM SAMPLES
SUBMITTED UCOTOBER 13, 1982
REPORTED OCTOBER 26, 1982

SOULE ID: B-3

ONCENTRATION UNITS

INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM BA
CADMIUM ~ Cp
CHROMIUM, Cr
LEAD PB
MERCURY HG

SQLIDS - WET SAMPLES _
SAMPLE ALIQUOT, WET WEIGHT

MOISTURE (WT. LOoss @ 104° C)

DRY SOLIDS (RESIDUE @ 104° ()
VOLATILE SoL!Ips(Loss @ 550° C)
AsSH (RESIDUE @ 580° C)

~ 0.09
ND<0.01
ND<0.01
ND<0.01

ND<0.0005

MG/L
MG/L
MG/L
MG/L

MG/L

17.0575 GRAMS

12.57 % OF WET SAMPLE

87.43 % OF WET SAMPLE
0.51 ¥ OF WET SAMPLE

86.92 %X OF WET SAMPLE

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)

SILICON - 81
IRON FE
ALUMINUM : AL
CALCIUM Ca
SODIUM . NA
MAGNESIUM MG
POTASSIUM K
TITANIUM . TI
MANGANESE _ MN
LEAD Ps
BARI UM Ba
GALLIUM ' GA
VANADI UM \Y
CoPPER Cu
NICKEL NI
ZIRCONIUM ZR
CoBALT Co
STRONTIUM SR
YTTERBIUM Ye

CHROMIUM Cr
OTHER ELEMENTS -

ANALYZED BY A.L., P.5.L. AND C.L.

0.079
ND<0.01
TR<0.10

0.0052

0.012

0.012

0.0015

0.047
ND<0.001

0.047
ND<0.004

0.024

NIL

- /&/}7 (//7 (/):.
/,

i // [ R .
EDOWIN S, CrRGsBY, PHD.
DIRECTOR

APPENDIX I - 11

Approved by: State of California, Depodme.nf of Hoalth Services, Laboratory Section
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_ LAB NO. 43387
SCOTT SOULE & ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET _ BOTTOM SAMPLES
SuiTe K SUBMITTED GUCTOBER 13, 1982
ORANGE, CALIFORNIA 92667 REPORTED UCTOBER 26, 1982

SQULE ID: B-4
CONCENTRATION UNITS

INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

CHEMICAL ANALYSES

BARIUM Ba 0.22 MG/L
CADMIUM , Co ND<O .01 MG/L
CHROMIUM CrR , ND<O0.01 MG/L
LEAD PB ND<0 .01 MG/L
MERCURY HG ND<O.0005 MG/L
SOLIDS - WET SAMPLES

SAMPLE ALIQUOT, WET WEIGHT 17.8757 GRAMS
MOISTURE (WT. LOss @ 104° C) 15.28 X OF WET SAMPLE
DRY SOLIDS (RESIDUE @ 104° C) 84.72 X OF WET SAMPLE

VOLATILE SOLIDS(LOSS @ 550° C) 7.10 %X OF WET SAMPLE

AsH (RESIDUE 3 550° C) : 77.62 %X OF WET SAMPLE

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
% OF A3H

SILICON S1 21.0
IRON - FE 3.7
ALUMINUM © AL : 10.0
CALCIUM Ca 7.9
SopiuM ‘ NA ‘ 4.5
MAGNESIUM Me 1.7
POTASSTUM K 2.7
TITANTUM : T1 0.95
MANGANESE MN 0.044
LEAD PB ND<0.01
BARIUM BA ND<O . 10
GALLIUM GA 0.0053
VANADIUM v 0.0086
CoPPER Cu 0.0075
NICKEL NI 0.0018
ZIRCONIUM IR 0.035
COBALT Co 0.0024
STRONTIUM SR 0.023
YTTERBIUM ~ YB TR<0. 004
CHROMIUM . CrR , 0.014
OTHER ELEMENTS -- ‘ NiL

ANALYZED BY A.L., P.S.L. AND C.L.

G SO

YO
EDWIN S CRGSBY. PHD.
DIRECTOR

APPENDIX I - 12

Approved by: State of California, Department of Health Services, Laboratory Section
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LAB NO. 43388
SCOTT SOULE .&¢ ASSOCIATES ‘ . SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET ’ BOTTOM SAMPLES
SUITE K SUBMITTED .OCTOBER 13, 1982
ORANGE, CALIFORNIA 92667 REPORTED UCTOBER 26, 1982

SQULE ID:_ B-S
CONCENTRATION UNITS

INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

CHEMICAL ANALYSES

BARI UM BA 0.04 MG/L

CADMIUM Co ND<0.01 MG/L

CHROMIUM CR ND<0.01 MG/L

LEAD P8 ND<0.01 MG/L

MERCURY He 0.0006 MG/L

SOLIDS - WET SAMPLES

SAMPLE ALIQUOT, WET WEIGHT 18.2328 GRAMS

MOISTURE (WT. Loss a 104° C) 16.67 % OF WET SAMPLE

DrRY SoLIDS (RESIDUE @ 104° C) . 83.33 X OF WET SAMPLE
VOLATILE SoLIps(Loss @ 550° C) 0.38 % OF WET SAMPLE
AsH (RESIDUE a 550° C) 82.95 X OF WET SAMPLE

INDRGANICS —~ ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)

X 0OF AsH
SILICON : S1I 23.0
IRON FE 3.6
ALUMINUM AL 8.6
CALCIUM CA 3.1
SopI1um NA 7.2
MAGNESIUM MG 1.0
POTASSIUM K 5.3
TITANTIUM : T 0.7
MANGANESE MN ' 0.044
LEAD PB ND<0.01
BARI UM BaA TR<0.10
GALLIUM Ga 0.0034
VANADIUM i 0.011
COPPER Cu 0.027
NICKEL NI 0.0020
ZIRCONIUM ZR ' 0.056
COBALT Co o 0.0025
STRONTIUM SR 0.032
YTTERBIUM Y8 TR<0.004
CHROMIUM : CrR : 0.025
O0THER ELEMENTS - NIL

ANALYZED BY A.L., P.S.L. AND C.L.

j// ./

///{/,’?

EDWIN S Crcssy, PHD.
DIRECTOR

APPENDIX I - 13

Approved by: State of California, Department o_f Hoaslth Services, Laboratory Section
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LAB NO. 43389 :
SCOTT SOULE ¢ ASSOCIATES SAMPLE ID: L AKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SurTe K ' SUBMITTED_OCTOBER 13, 1982
ORANGE, CALIFORNIA 92667 ' REPORTED OCTOBER 26, 1982

CHEMICAL ANALYSEs ~ SOULE ID:  B-6
CONCENTRATION UNITS

INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM BA 0.12 MG/L
CADMIUM N - Co ‘ . ND<K0.01 MG/L .
CHROMIUM Cr ND<0.01 MG/L
LEAD PB ND<0.01 ' MG/L
MERCURY ' HG ND<0.0005 -~ MG/L
SOLIDS - WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT 18.1651  GRAMS
MOISTURE (WT. Loss @ 104° C) 11.46 ¥ OF WET SAMPLE
DrRY SoLIDs (RESIDUE @ 104° C) 88.54 ¥ OF WET SAMPLE
VOLATILE SoLlbs(Loss a s50° C) 0.35 ¥ OF WET SAMPLE
ASH (RESIDUE @ 550° C) 88.19 ¥ OF WET SAMPLE
INDRGANICS ~ ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
: %X OF ASH
SILICON S1 26.0
IRON FE 3.0
ALUMINUM AL 10.0
CALCIUM Ca 1.4
Sob1uM "NA 6.0
MAGNESI UM MG 0.54
POTASSI UM K \ 4.5
TITANIUM . TI 0.37
MANGANESE MN , 0.032
LEAD PB . : ND<0.01
BARIUM ' Ba ND<O .10
GALLIUM GA v - 0.0072
VANADIUM Vv 0.0070
COPPER , Cu 0.019
NICKEL NI 0.0013
ZIRCONIUM IR 0.035
COBALT Co : ND<0.001
STRONTIUM SR 0.044
YTTERBIUM Y8 ND<O0.004
CHROMIUM Cr 0.0091
OTHER ELEMENTS - E NIL

ANALYZED BY A.L., P.S.L. AND C.L.

2 AL

~EDw1N S. Crcossy, PHD.
DIRECTOR -

APPENDIX I - 14

Approved by: State of California, Department of Health Services, Laboratory Secifon
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LAB NO._ 43589
SUBMITTED__NOVEMBER 1, 1982
REPORTED NOVEMBER 3, 1982

SCOTT SOULE & ASSOCIATES
856 NORTH ELM STREET
SUITE K o
ORANGE, CALIFORNIA 92667

SAMPLE IDENTIFICATION:

BoTTOM MuckK, SAMPLE D

RESULTS: '
WEIGHT % OF DRY % OF WET
PARAMETER GRAMS WEIGHT WEIGHT
WET SAMPLE 22.3015 - 100.00 "
MOISTURE (LOSS @ 104° C) 7.7493 . -~ 34.75
DRY SAMPLE, 104° C 14,5522 '~ 100.00 65.25
VOLATILE SOLIDS .

(Loss a s550° C) 0.3381 2.32 1.51

AsH, 550° C 14.2141 97.68 63.74

‘ cgiéditéizgngzl

EbwIN S. CroSBY, PHD.
DIRECTOR

APPENDIX I - 15

Approved by: State of California, Department of Health Servicas, Laboratory Section
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LEIGHTON and ASSOCIATEb

SOIL  ENGINEERING _TESTING GEOLOGY ENVIRONMENTAL SCIENCES

October 12, 1982

Project No. 6820132-03

T0: Scott Soule and Associates

856 North Elm Avenue, Suite K
Orange, California 92667

ATTENTION: Mr. Scott Soule

SUBJECT: Laboratory Grain Size and Permeability Test, Soil Sample, Lake
: Evans, Fairmount Park, City of Riverside

As requested by you, we have completed grain size and permeability tests on one soil
sample from the subject site. The relatively undisturbed soil sample (from Boring
B-5 at 19 feet) was classified as Sand (SP) 1ight to medium brown, fine to medium
grained. The Djg size of the sample was determined to be 0.15 millimeter (see Plate

1).

The permeability (K) which expresses the ease with which water passes through a
soil, was determined on the soil sample. The test results, using a constant

head permeameter, showed a permeability of 3.24x10-2 cms/sec. This result indicates
medium permeability (Plate 3). The test result appears to be consistent with the
value estimated, utilizing Hazen's formula: K=C (D]oz)

Should you have any questions, please do not hes1tate to call us.

Respectfully submitted,

—— Ao /

S. A. Siddiqui
RCE 19915 '

SAS/n1n

Distribution: (2) Addressee .
"Attachments: Gradation Test Results - Plate 1
Permeability Test Data - Plate 2

Relative Values of Permeability - Plate 3
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Table 2:1 RELATIVE VALUES OF PERMEABILITY
(After Terzaght and Peck)?

Values of k -
Relative Permeabilily (cm/sec) Typical Soil fldey -

Very permeable Over 1 X 1072 Coarse gravel ovcr 3¢0 AN i
Medium permeability 1 X 107-1 X 103 Sand, fine sand Zec -3

Low permeabilivy 1 X 107*1 X 10-® Sitty sand. dirty sand 3 = *0%
Very low permeability 1 X 1051 X 10-7 Silt o3 —.c00d !
Linpervious Less than 1 X 1077 Clay fei:stan e i

(To convert Lo feet per minute, multiply above values by 2; to convert to feet per
day, multiply above by 3 X 103)

Variation of k in a Soil Mass In most soils the value of k depends
on the dircction in which the water is traveling. The & in the direction
parallel to the bedding planes or planes of stratification is usually from
2 10 30 times that in the direction perpendicular to the bedding or stratifi-
cation, because of the lavers of soils with relatively low perincabilities.
In soil deposits with erratic lenses of either coarse, pervious materials
or fine, impervious materials, the permeability varies greatly from point
to point and is extremely difficult to determine.

From: Introductory Soil Mechanics and Foundations, Sowers and Sowers,
Second Edition

Project No. 6820132-03 ‘ Plate No. 3
o APPENDIX II - 4
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I. INTRODUCTION

Lake Evans is an urban reservoir of some 41 acres located in Fairmount Park,
the largest and cne of the oldest publicly~owned recreational facilities in the City of
"Riverside, California. As depicted inmaps of the region and locale presented as Figure
1, Lake Evans lies approximately 1.0 mile northwest of downtown Riverside and 0.25
miles southeast of the Santa Ana River. Owned by the City of Riverside, the lake is
operated and maintained as an element within Fairmount Park by the City Department of
Parks and Recreation. As such, Lake Evans is a multi-purpose facility. It is first an
aesthetic and recreational resource of considerable and long=standing import in the local
community. Second, by virtue of its location more than its designed intent, Lake Evans
is a flood control fo’cilify subieéf to a large tributary area. And finally, the lake has
historically housed a fishery that has provided recreation as well as a supplemental food
supply for local anglers for many years. Today, however, Lake Evans is well past its
prime. Yet, while its aesthetic characteristics and flood control function are somewhat

impaired, it is the lake's potential as a fishery which is now, perhaps, most diminished.

It is the City's obiéctive to redress this situation, and re-establish a healthy
and productive fishery within Lake Evans for the benefit of the Riverside .communify. While
fishery restoration is clearly the primary focus of this objective, it is recognized that sec-
ondary by-products of significant indirect benefit such as improved visual character and
flood control capability should also accrue from any rehabilitation program due to the

close relationahips between these secondary factors and sound fishery design.

Via a demonstration grant issued by the State Department of Parks and Recrea-
tion under the Urban Fishery Program (Chapter 3.5, Division 5, California Public Re-
sources Code), the City of Riverside has been funded to pursue this objective. The City
has retained Florian/Martinez Associates and'a multi—disciplinary team of professional
consultants to conduct a comprehensive assessment of Lake Evans' current condition, eval-
uate a range of rehabilitation strategies, and recommend a program which when implement-
ed will re-establish and sustain a largely self-perpetuating fishery within the lake. This
document presents a detailed summary of the background behind the project, the findings
of the lake assessment, the functional and economic implications of clfernqﬁve restoration
" elements, and the resulting conceptual rehabilitation program for the Lake Evans fishery

recommended by the consulting team.



1. BACKGROUND
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A. LAKE HISTORY

~ The development and decline of Lake Evans occurred in several distinct phases
which closely followed recreational use of the Fairmount Park area and, indeed, growth
of the Riverside corﬁmunify itself since the town was founded in 1870. When the town
founders first arrived and for years thereafter, clear artesian flows with subterranean supply
by the Santa Ana River were not uncommon in the surrounding bottomiand and flocdplain.
One such artesian spring in the Fairmount Park area became known as Spring Brook, origi=
nating roughly 1.5 miles to the northeast, flowing through the existing golf course which
bears its name and into the Brown Lake inlet of the present lake opposite the lzaak Walton
League clubhouse, through the lake bottom and on into the Santa Ana River at the base of
Mount Roubidoux. Spring Brook and the adjoining banks became a favorite recreational
destination for Riverside's early settlers, providing trout fishing, swimming, and a popular
picnic area, as well as a source of good drinking water. A small bathhouse was constructed
in the early 1890s along a section of the brook where the water had naturally ponded to
depths adequate for swimming, apparently in or near what is now the small pond known as
Brown Lake. However, the majority of the land now covered by Lake Evans was considered

little more than wasteland by many residents at that time.

By the mid-1890s, the City of Riverside had acquired North Hill together with
Spring Brook bottomland, an area of some 20 to 30 acres in order to establish a quarry as
a source of paving material. Around this time, Spring Brook was diverted for unknown
reasons from its natural channel to run through the major present inlet at the east end of
the existing lake. Primarily through the vision of one man, Charles M. Dexter, the City
was persuaded to recognize the potential of the recently acquired bottomland as a public
play and picnic area and in 1897 declared the area a public park. Dexter and other citi-
zens were authorized, without compensation, to begin mckiné improvements, clearing

brush, planting trees, etc.

In the first few years following 1900, the new park had become the focus of
the community's recreational endeavors. Leading landowners had donated additional ad-

joining acreage with which to expand the park as well as sufficient supplementary water

1 Most of the factual information_presented in this section is taken from several articles

and two books concerning the history of the Fairmount Park area authored by Tom
Patterson of the Press-Enterprise Company,



“ rights in Spring Brook with which to create a _s_mall lake. This lake, known as Fairmount
Lake or Fairmount Park Lake, was the antecedent to Lake Evans and included the smaller
water comprising the eastern section of the existing double lake configuration. Subse-

quently, improvements to the original lake were introduced consisting of a series of is-

lands and causeways with connecting bridges in an oriental theme. While these features
are reported to have been greatly admired, their basic design may have reflected an ini~
tial recognition of siltation impacts upon the lake which have become more and more pro-

nounced in recent years.

Shortly after World War |, the park was more than doubled in size with a gift
of over 40 acres from members of the prominent Evans family. From this new grant, the
larger, second lake was developed and connected with the original lake via a bridge
opening in the original dam. The lake was lined with numerous Montezuma Cypress frees
around its perimeter and concessionaires operated battery-powered beats for fishing and
pleasure cruising. In honor of the donor, the new lake was named Lake Evans in a grand

opening on July 4, 1924,

Since the completion of the lake's devel opment almost 60 years ago, the pri-
mary thrust of lake operations-became maintenance; and in the face of very formidable
phenomena thqf the lake's designers probably could not have foreseen, maintenance has
been losing a race with deterioration for several decades. Probably the greatest assault
on Lake Evans has been effected by the rapid growth and urbanization of the greater River-
side area, particularly within the tributary drainage area. This urban growth significantly
altered the drainage characteristics of the watershed, dramatically increasing the annual
yield of eroded silts and sediments being depcsited within the lake. In 1969, an enormous
amount of siltation occurred altering both shoreline and bottom topography. Much of the
original Lake Fairmount as well as portions of the new Lake Evans became unsuitable to
boating, and the old boathouse itself became stranded. Even two major dredging opera-

tions in the upper lake in recent years have not restored it to its former configuration.

In addition to siltation, the lake has been recipient to automotive residues and
emissions, as well as other contaminants which are flushed from the streets and borne through
the flood control system via stormwater runoff, with adverse effects upon the quality, ap-

" pearance, and even odor of lake water. Moreover, wave action within the lake and overuse
of the shoreline and adjoining park grounds has caused the erosion of the lake banks with
further impact upon lake topography. Periodic attempts to stem the rate of shoreline ero-

sion with a variety of retaining wall sections which are themselves deteriorating and the



placement of concrete demolition along the lake banks .hés'_qonfribufed to the distressed

appearance of the lake.

Although the original design of Lake Evans probably placed higher pricrities
on the lake's aesthetic and passive reqfecﬁoncl ch_c:rc:ctéris_fics, fishing from boats as
well as the shoreline became a popular and important element within the lake's function-
al profile. Unfortunately, the phenomena cited abave have seriously degraded the lake's
present and future potential as a fishery both by contributing to an unhealthy lake habitat
and by restricting access to the lake's surviving fish populations. While this process of
degradation has been in operation for some six decades, the lake's decline is now in an
advanced and accelerating state. Rehabilitation will require @ comprehensive and con-

tinuing commitment.

-



B. THE.STATE URBAN FISHING PROGRAM AND LAKE EVANS

The Program. Recognizing the roles that additional recreational opportunities
and supplemental food sources afforded by improved fisheries located in maior metropol itan _
areas might play in partially alleviating certain socio-economic deficiencies, the Californid
State Legislature passed Senate Bill No. 708 in 1982, enacting the Urban Fishing Program =
(Chapter 3.5, Division 5, California Public Resources Code). The program is established
to provide local assistance grants to qualified urban fishing projects, and is to be jointly
administered by the State Department of Parks and Recreation (DPR) and the State Depart-
ment of Fish and Game (DFG). DPR has assumed principal responsibility for the review
and approval of grant applications for the rehabilitation of urban lakes, while DFG has
been assigned a technical and advisory capacity relative to the rehabilitative potential of

the subject lakes.

. To be eligible for grant funding under the program, each project must satisfy

each of the following criteria:

e The subject lake must be situated in an urbanized section of a standard

metropolitan statistical area,

e The lake must be close to and accessible by residents of an area comprised

of economically disadvantaged persons,

o The lake must be served by public transportation and must be readily ac- -
cessible to a large proportion of the residents of the entire mefropolitan

aregq,

o There must be significant and demonstrable public support and community

interest in rehabilitation of the lake for sport fishing purposes,
e The rehabilitated lake must have a surface area of not less than five acres,

e The lake must be located in a public park or recreation area operated and

currently staffed by the grant applicant,

o The lake must be held in fee by fhe applicant or be leased by the cppllccnt

e And fhe~cpp||c,cnf must prepare and submit with the application a rehabilita-

tion plan demonstrating the lake's potential to support and sustain a fish



population through natural reproduction, citing methods and costs of

‘rehabilitation-and subsequent maintenance, and projecting the beneflfs

to be derived therefrom.

DPR may award a grant under the program to any cnfy, counfy, or dlsfr|cf fhat
“prowdes pcrk recreation, or open-space facilities and will continue to operate and mam-
tain the respective lake. The expenditure of grant funds is limited to the rehabll mon and
enhancement of lakes; funds may not be expended on improvements and/or operahons ouf—
side of the lake itself which are not directly related to the establishment or enhancement

of a flshery within the lake. Each grant recipient is to execute an agreement with DPR
“for @ minimum term of 25 years specifying the terms under which-each respective lake
will be rehabilitated, operated, and maintained. No fee for fishing may be charged at
any lake wholly or parhally rehabilitated under the program. In an effort to expedite the
implementation of the program and to develop expertise regarding the types of lakes most
suitable to rehabilitation under the program, DPR is authorized during the 1981-82 fiscal
year to make demonstation grants to qualified qpplicanfséonceming lckes representing

a wide range of sizes, physical characteristics, and degree of degradation.

The Lake Evans Application and Grant. Recognizing the extent to which Lake

Evans had deteriorated on the one hand, and that the lake and City circumstances were
readily compliant with each of the Urban Fishing Program’s general provisions and specific
criteria on the other, the City Department of Parks and Recreation promptly filed an ap-
plication with DPR in August 1981, The City's application requested funding of $1,400, 000
under the grant for purposes of enhancing and preserving the fishery within Lake Evans. The
City of Riverside was awarded a $1,400, 000 grant by DPR for the propesed rehabil itation of
Lake Evans, one of five urban lakes selected in a pilot program to the Urban Fishing Pro-
gram for fifcal year 1981-82, A project agreement regarding the rehabilitation of Lake
Evans between the City and DPR was executed in September 1981 with completion man~
dated by June 30, 1986. B



C. LAKE REHABILITATION PROGRAM METHODOLOGY

The Lake EvcnsfFishery Rehabitation Program is being undertaken in two distinct
phases. The first phase consists of an assessment and conceptual planning process while
the second phase will be comprised of the final design process, bid preparation, and con-
struction. Under the first phase, the consulting team is to conduct a.comprehensive analy-
sis of the existing lake environment, identifying and evaluating each factor which bears
upon the enhancement of the lake fishery including such diverse issues as lake configuration
and topography, water quality, the lake's flood control role, the historic stocking record,
and the extent to which the fishing priority must compete with other activities in or around
-the lake. From this assessment and analytical procedure, a pattern of environmental needs,
planning consfrainf;, design opportunities, legal obligatiﬁns, community preferences, trade-
offs, and other relationships will emerge forming the basis of the ultimate rehabilitation

plan.

Following the assessment procedure, the consulting team is to commence a con-

- ceptual brainstorming process in which a variety of solutions to the lake's now known problems
are identified and examined relative to their effectiveness, technical Féasibilify, develop-
ment and obercﬁng costs, impact on other systems, and the degree to which they comply

with public objectives and the program. Some lake deficiencies may be resolved by obvi=-
ous, inexpensive, and generally acceptable measures, while others can be addressed by a

range of alternative concepts each with varying effectiveness, cost, public support, etc.

.Throughouf .the assessment and conceptual planning phase, the consulting team
will be working closely with the technical and managerial staff of the City Department of
Parks and Recreation and with the Lake Evans Subcommittee of the City Parks and Recrea-
tion Commission in order to insure continucus input relative to community preferences, assess-
ment of tradeoffs, etc. Thus, the consulting team will rely extensively on Department staff
and the Subcommittee for sounding purposes with regard to preliminary rehabilitation con=

cepts,

Based upon the foregoing research, analysis, conceptual planning efforts, and
public input, the consulting team will formulate and recommend a conceptual rehabilitation
program for Lake Evans to the City of Riverside. This document represents a summary of
that process and the program recommendations. Upon presenting the program to the City

and after public hearings have been properly held and testimony received and considered,



the recommended prégram must be formally approved in concept by the City Parks and
Recreation Commission and by the City Council. With such approval, the program's
second phase will commence, at which time the recommended rehabilition program will
be refinéd, designed in final, and submitted to DPR and DFG for approval per the grant
agreement. Given DPR's final administrative approval, implementation of the program

can proceed with construction.



[I. REHABILITATION PLAN DEVELOPMENT



A. LAKE ASSESSMENT: [INVENTORY AND ANALYSIS

Rehabilitation of Lake Evcms for purposes of esfabhshmg a successful urban
fishery can only be accomplished with a comprehensive understanding of the lake itself
and the surrounding systems which directly influence it. For this reason, the rehabilita-
tion program was initiated with such a comprehensive assessment of the lake's current status,
its role within the surrounding park and urban context, the lake's deficiencies and advan-
tages, and the resulting constraints imposed upon any opportunities offered the rehabilitation
effort. The findings and methods utilized to obtain them, as well as the respective conclu-
sions drawn by the consulting:team, are presented here following for each of the basic fac-

tors and systems affecting the lake and a fishery within.

Lake Setting. Lake Evans is an essential element within Fairmount Park, the
largest and second-oldest park facility in the City of Riverside. The park's 153 acres sur-
rounding the lake arequite level, varying from an elevation of roughly 790 feet above sea
level near the levee impounding the lake to almest 800 feet adjoining Market Street on the
park's perimeter. Virtually all of the park has been reclaimed from the Santa Ana River
floodplain. A majority of the park is improved with informal playing fields, grassy areas,
and shady groves of mature trees, as well as more specialized recreational facilities such
as a lawn bowling green, an extensive rose garden, a small pagoda, etc. The park enjoys
excellent local and regional access via the arterial street system interconnected with Mar-
ket Street and the Pomona Freeway (Route 60) with on= and off-ramps at Market Street ad-
joining the north side of the park. The vehicular system within the park consists of several
interconnected [oops which are aligned quite close to the lake edge in several areas; ve-
hicular travel is restricted to one-way circulation in much of the park. Vehicular parking
areas are for the most part concentrated on the eastern side of the park, east and northeast
of the lake. By and large, these facilities have little influence on the lake fishery and,

therefore, have not been thoroughly inventoried as part of the rehabilitation program.

Lake Configuration and Mechanics. Lake Evans actually consists of three separate

but interconnected reservoirs of varying size with a combined surface area of appraximately
40.8 acres as depicted in Figure 2. The smallest of these covers only 1.5 acres and is

known as Brown Lake or Brown Pond, located on the north side of the major reservoir and

separated by Dexter Drive. This pond may have been the original natural Spring Brock
backwater at which the City's early settlers gathered for Fourth of July celebrations and



family outings following incorporation in 1870. A second and somewhat larger reservoir

is the original Fairmount Lake connected at the eastern side of the larger reservoir via a
narrow channel opened through the old levee. This part of the lake has a normal surface
area of 5.6 acres. Easily the major part of Lake Evans is the large, open water completed
in 1924 with a surface area of some 33.7 acres or almost 85% of Lake Evans total surface
area. In addition to the three distinct bodies of water comprising the lake, the lake's
configuration is further influenced by two narrow inlets penetrating the northern shoreline,
one reaching toward Brown Lake and another just to the west, and two islands in the eastern

part of the large reservoir, 0.5 and 0.1 acre in size, respectively.

Mechanically, a large earthen levee seven to 12 feet high and 50 to 40 feet
wide extending across the lake's western end for some 1,500 feet impounds the lake water.
This levee was strucfurally repaired in 1979 and upon completion certified by the State
Department of Water Resources, Division of Dam Safety. The lake is supplied by storm=
water runoff whenever rainfall is sufficient but primarily during the winter rain season,
and by supplementary well water pumped during the warm summer months. An overwhelm-
ing proportion of runoff entering the lake does so from two drainage facilties known as
University Wash and the Box Springs Stormdrain , both of which terminate at the eastern
end of the older reservoir as depicted in Figure 2. Lesser inlets from catch basins on park
streets along the north side of the lake are also identified in Figure 2. The primary well

water inlet is a standpipe struck in the narrow inlet west of Brown Pond.

A 300-foot spillway with an elevation of 789.8 feet is located at the north end
of the lcke levee and provides the lake's major cutlet capacity during highwater. The
spillway is supplemented with a weirbox outlet structure located near the scuthern end
of the levee over Spring Brook's historic natural channel (see Figure 2). The weirbox has
an outlet elevation of appraximately 786 feet, allowing the lake to be drawn down to that
level. Given these facilities, two lake water circulation pattems emerge as diagramed in
Figure 2: one due to stormwater runoff and influencing the entire lake as it circulates
through both larger reservoirs and through and around the islands and ulfi_mcfely over the
spillway, and the other influencing primarily the large, open water in the western end
of the largest reservoir. Given the spillway elevation and large volumes of well water
introduced during the warmer months, the City has consistently maintained the lake level

at an elevation of 789 to 790 feet the year around.

Shoreline and Topography. The lake surface is adjoined by a compesite total of
roughly 8,500 feet of shoreline, including the two reservoirs, Brown Lake, and the two




islands. This entire shoreline is presently in varying stages of decomposition and-disrepair
due to erosion as well as overuse. Erosion caused by sheetflow runoff into the lake and by
wind waves has been assisted by excessive pedestrian activity which breaks down the
earthen banks and promotes frdnsporf of the finer materials into the lake. The result has
been to reduce the shoreline slopes themselves, making them more suitable to added
pedestrian movement and undermining some varieties of lakeside vegetation. Of greater
significance for the lake fishery, shoreline erosion has accelerated siltation, resulting in
reduced depth, poorer water circulation, higher temperatures, and, in general, a poorer
fish habitat around the lake's periphery which is the area most accessible to fishermen. In
an interesting coincidence, one positive result of this recurring shoreline ercsion around
the lake has been the exposure of portions of many Montezuma Cypress Trees' root §ysfems
along the shoreline; producing a weathered and natural shereline character that has be-

come one of the lake's favored visual features..

In recognition of the lakeside ercsion problem, numerous efforts to stabilize
the shoreline are evident to the casual observer. Sections of concrete and grouted rock
retaining walls to retard erosion and lakeside concrete walkways and even chainlink fencing
to regulate pedestrian traffic are distributed arcund the lake's edges in an almost randem,
discontinuous fashion. In many instances, these improvements are themselves in disrepair.
Also, in what are apparently more recent and more desperate attempts to control erosion,

concrete demolition has been piled against the shoreline in an unsightly and only marginally

effective manner. See illustrative photographs presented in Figure 3.

Lake Evans' bottom topography has been compiled by a combination of stereo-
photogrammetric methods based on aerial photographs taken when the lake had been partial -
ly drained and actual depth measurements by field crews in the undrained areas and is de-
picted in'Figure 4. With an average annual lake surface elevation of 789 feet, it is ap-
parent that the lake is in general quite shallow. Depths in excess of five feet are found
“only in the wesfern half of the main reservoir and depths of eight and nine feet are limited
to two very small areas near the levee. The depth of the eastern reservoir is nowhere great-

er than four feet and depths around the islands and in Brown Lake are equally shallow.

The lake's existing bottom topography is a function of the original excavation al =
tered by subsequent siltation due to shoreline erosion and deposition of sediments borne by
stormwater runoff. In order to identify the depth as well as the distribution of these lake

. deposits, a series of lake bottom borings was taken and analyzed. The resulting topography.




of these deposits is also d.ep,icted in Figure 4, where it can be seen that siltation depths
vary from as little as 4.5 inches to as mu ch as 44 inches. In general, the sediment con-
tours indicate that sediment depths are uniformly-.one to two feet deep throughout the lake,
with isolated areas of three feet or more in the eastern end of the original lake and in the
vicinity of .the weirbox. Preliminary engineering calculations indicate that the total
volume of this lake sediment is on the order of 100,000 cubic yards, or roughly 30% of the Tyket Ve
existing lake's total water volume. While these lake deposits have an obvious impact on - 333 3
the size of a potential fishery in the lake, they also have an adverse effect upon the habitat o_‘\/‘:

that sustains the fishery, as will be discussed in subsequent sections. = 34085 ¢

‘ Drainage and Flood Control. The original designs of Fairmount Lake and then SLeia

Lake Evans had intentionally factored the lake into the local drainage system as a means wlec e

“of water supply. However, over the last several decades, this very limited original intent /¢ Sur s

. age . G
has also caused the lake to become a component of considerable significance in the flood Ajﬁ@f .
A i
control system serving a large area, a role which was not foreseen by the lake's designers. _ 4,98

The lake is recipient to four separate watersheds which vary considerably in size, as illus-

trated in Figure 5. Far and away the largest of these is a tributary area of some 16 square

miles served by the Universify.Wash system, entering the east end of the older reservoir.

Using the synthetic hydrograph method, a procedure well—suited to projecting runoff from

large watershed areas, recent hydrological calculations have determined the maximum peak

runoff during a 100-year frequency storm to be 2,900 cubic feet per second (cfs). The

100~year storm is assumed to produce 2,70 inches of rain over the entire tributary area for

a period of six hours. This peak value is appreciably below earlier projections for the

University Wash system and correctly accounts for several flood control improvements Q2yun e ks
which improve upstream detention and restriction characteristics. While this value is = 139.7 #
lower than earlier projection, 2,900 cfs entering the lake would nonetheless theoretical - fer o
ly turn the lake's existing water volume over in less than one hour. The comparable run-

off value during the 10~year frequency storm is 666 cfs.

In contrast to the University Wash system, the remaining three watersheds and
their respective runoff volumes are comparatively minor, These have been analysed using
the modified rational method which is better suited to smaller tributary areas. The largest
of these is the Box Spring Stormdrain system serving a tributary watershed of raughly 500
largely urbanized acres southeast of the lake. The limiting factor in the transfer of storm-
water to the lake from this watershed is not the magnitude of the storm, but rather the

copacity of the 42" diameter stormdrain itself, which is approximately 157 cfs. Thus, during



the 10=-year storm, this stormdrain can accommodate a tributary of approximately 340 acres,
delivering 157 cfs to the lake's east end. Discussions with Riverside County Flood Control
District personnel indicate that the District does not presently intend to upgrade this storm=-

drain, but does plan to divert flows from the upper 160 acres of the watershed into ano-

ther drainage system with necessary construction anticipated in the next two to five years.

The last two watersheds are even smaller. The older residential district to
the south of the lake drains into Fairmount Park and Lake Evans at various points along
the southern shoreline. This watershed is some 90 acres in size and generates approximate-
ly 80 cfs during the 10-year storm. The fributary area north of the lake encompasses some
80 acres, including the adjoining park land, the Fairmount Park Golf Course, and the
Pomona Freeway right-of -way concentrates flow at several points along the northemn shore-
line. Because of thé ponding characteristics of flows first on the golf course and then in
Brown Lake before entering the lake, 10-year storm flows are reduced from this watershed
to approximately 25 cfs. Although the combined flow from all four ’rribl:sfary watersheds
during the 10-year storm is significantly less than that from the University Wash system alone
during a 100-year storm, the combined 10-year flow still theoretically turns the Lake's exist-

ing water volume over in less than three hours.

The lake's existing flood control responsibilities have very significant implica-
tions for any future lake design and for any fishery within the lake. The Flood Control
District has prepared an inflow hydrograph and outflow rating analysis for Lake Evans based
upon 100-year storm conditions. This sﬁ.:dy indicates that the maximum surface level of the
larger lower reservoir would be 792.9 feet, or 3.1 feet above the spillway elevation, while
the maximum level of the upper reservair would be 795.0 feet, or 2.1 feet above the lower
lake. This differential between lakes is predicted since the 100-year flow of 2,900 cfs
entering the upper reservoir cannot be conveyed through the bridged 18-foot opening in
the old dike into the larger lake body at the same rate of flow. The result would be con-
siderable flooding in the park to an elevation of 795 feet in the vicinity of the upper lake
and to elevation 792.9 in the area south of the larger, lower lake and possibly over
the south end of the levee. Moreover, the floodplain retention basin between the lake

levee and the Santa Ana River levee may also pond during the 100-year storm to a level
approaching the lake's spillway elevation.
Clearly, the impachof the stormwater velocities and sedimentation within the

loke induced by such hydrological events cannot be favorable to a fishery within the lake.

Even during the smaller 10-year storm, some destruction of spawning and foraging habitat



should be anticipated in addition to the direct depletion of fishery populations through
downstream fransport. In order to fully understand the lake's flood control characteristics
for purposes of lake and fishery design, extensive hydrological . study routing various
intensity stofms through the three-tiered reservoir system comprised of the lake and the
retention basin below should preceed the preparation of any final working drawings for

ultimate improvement of Lake Evans.

Sedimentation Rates. The amount of sediment being transported from the tribu-

tary watershed areas into the lake has changed dramatically with the channel improve-
ments in the University Wash system of the last decade. Since this drainage system is the
main source of stormwater runoff, it isalso the major source of sediments. Upstream flow
restrictions, entry modifications, and earthen berms serve to limit the volume of eroded
sediment reaching the channel bottom. Studies conducted for the Southern California As-
sociation of Governments have determined that erosion and downstream sedimentation in-
creases with population growth and urban development. However, since the area's tribu=
tary to Lake Evans is c|recd.y quite urbanized, significant changes in the recent rate of

sedimentation in the lake are not anticipated.

~ This rate of sedimentation can be estimated in several ways, both theéoretical
and empirical, revealing a reliable range for planning purposes. In a publication entitled
“Report of the Water Management Subcommittee on Factors Affecting Sediment Yield in
the Pacific Southwest Area," prepared by the Pacific Southwest Inter-Agency Committee
and recommended by the Flood Control District, ten factors are cited for consideration
in determining sediment yield: geology, soils, climate, runoff, topography, ground cover,
land use, upland erosion, channel ercsion, and sediment transfer. Based on these factors,
engineering calculations indicate that sediment yield in the University Wash system is ap-
proximately 0.2 acre-feet per square mile of tributary area. Given the lake's total water-
shed area of 17 square miles, the total volume of sediment carried into the lake is projected
to be appraximately 3.4 acre feet per year. With an estimated trap or retention efficiency
of 75% to 80%, the theoretical sediment yield in Lake Evans would be approximately 2.6

acre feet p.er year,

The City Public Works Department has successfully dredged the upper lake on
two recent occasions, following the 1978-79 winter and again in early 1980. In the first
operation, hydrolic dredging was employed to remove appraximately 20,000 cubic yards
of silt restoring the upper lake to a depth of five feet. While this operation does not pro-

vide a relative annual sediment yield since the date of previous desilting, if any, is not



known, it does provide a benchmark for the sec}z d dredging operation. The second opera-
tion removed roughly 5,200 cubic yards or 3<2 acre-feet of sediment from the upper lake,
only one year later. In each operation, the dredging cost to the City was $7.00 per cubic

yard.

In still an additional approach, the amount of sediment presently lying upon
the upper lake bottom can be estimated from the lake bottom contours surveyed as part
of the rehabilitation program in March 1982. This method yields an estimate of approxi~
mately 7.0 acre feet accumulated in the upper lake since the last dredging operation in
1980, indicating an annual sedimentation rate of roughly 3.5 acre feet per year. Both of
the latter two empirical results should be considered conservative since all sediments would
not be expected to fall out of suspension in the upper lake as indicated by the one- and
two-foot sediment depths found throughout the main lake. Nevertheless, these methods
suggest an average annual sedimentation rate in Lake Evans conservatively ranging from

2.5 to 3.5 acre feet per year,

Water Quality. In view of the urbanized nature of much of the tributary water-

shed, the resulting potential for significant quantities of pollutants such as automotive emis-
sions and residues, landscaping nutrients and pesticides, and even industrial wastes to be
washed down the drainage and flood control systems into the lake was recognized. Accord-
ingly, a chemical sampling analysis of lake water and lake sediments was undertaken at
several points within the lake body and compared with samples taken from the University
Wash flood control channel, the Box Spring Stormdrain, and the major well supplying
supplementary water to the lake during warmer months. These locations are all identified

in Figure 6. These samples were taken in late January 1982, several days after a moderate-
ly heavy rain and a good flow was still discharging into the lake. The lake was full and
water was running one to two inches deep over the levee spillway. The chemical analyses
were conducted by state approved laboratories in accordance with testing procedures estab-

lished by the U.S. Environmental Protection Agency.

A review of the water sample chemical analyses reveals no major problems in
establishing a self-sustaining fishery in Lake Evans. In general, water quality in the lake
and well was found to be good. No pesticide concentrations were identified. These
findings are sﬁppon‘ed by the results of earlier sample cnclysés of water from three local
wells taken for the City several months previously in October 1981. While the samples

of flood control channel and stormdrain water taken as part of the rehabilitation program



did not reveal' much variation between the composition of incoming flows and lake water,
there is concern that this finding only reflects the heavy flushing of the flood control sys-
tem as well as the lake affected by the storm only a few days before. This concem is
supported by testing evidence of inflowing water from these two drainage facilities taken
just before and then during a storm in December 1980 for the City. This evidence re-
vealed that phosphate levels had increased 13 to 16 times in the drainage inflows during
the storm, and that biochemical oxygen demand leveis (BOD) had increased 19 to 45 times
during the same interval. Although this purging of pollutants through the flood control
system is probably not a major concemn in conjunction with larger winter storms which
tend to flush the lake as well, during smaller storms and during the dry months when the
drainage system is recipient to nuisance flows only, an adverse chemical buil.dup in the

lake body may occur in the absence of mechanical assistance.
15
This condition if further suggested by the chemical analyses of the underlying

lake sediments or bottom sludge which revealed a considerable buildup of several toxic
metals, in some instances many times allowable levels. These results are summarized in
the following text table for each of the three sampling locations relative to the maximum

contaminant concentrations established by the Environmental Protection Agency. ‘vkal yebhnd e

Maximum Lake Evans Sediment Concentrations
Contaminant Concentration Location A Location B Location C
Arsenic 5.0 mg/! : NONE DETECTED -
Barium 100.0 mg/! 265.0mg/l. 66.5mg/l 237.0 mg/!
Cadmium . 1.0 mg/I 7.0 mg/1 1.5 mg/! 5.5 mg/!
Chromium 5.0 mg/! 53.0mg/!l 19.0mg/1  45.5 mg/!
Lead . 5.0 mg/! 113.0mg/l 34.0mg/l 135.0 mg/!
Mercury 0.2 mg/l 0.55mg/! 0.15mg/l  0.44 mg/!
Selenium 5.0 mg/! o NONE DETECTED

From the nature of the sediment samples, it is clear that the soft upper layer of bottom
sludge has retained and concentrated metal that has precipitated out of the water. The
upper strata of the harder underlying bottom material contains a much lower concentra-

tion level, while still contaminated. Should removal of the lake sediments become de-



~sirable as part of the rehabilitation efforf, it may be necessary to place those materials withb
_ excessive contaminant concentrations in a Class | sanitary landfill licensed to accept ha=-
zordous wastes. In addition, while Boron is not considered a hazardous waste, it also
exhibited considerable buildup in the lake sediments and might eventually reach a con-

centration injurious to acquatic and ornamental plants.

In addition to the chemical testing procedure, a dissolved oxygen and temperature
~ PO-T) sampling program was undertaken in February 1982 to examine these components

of the lake environment. DO-T measurements were taken at 15 locations within the lake
identified in Figure 6 using an Aquasonic AE 500 pertable instrument with cable probe,
calibrated before use. Measurements were made three times during the test day, and later
supplemented with dawn and evening readings. The resulting DOandT readings have each

been plotted against four sections of lake topography presented in Figures 7 and 8.

The readings portray a relatively homogeneous water with no DO or T stratifi-
cation or layering. This is attributed partly to the season and partly to the lake's limited
depth, given a fairly substantial inflow and good wind mixing. The readings indicate a
slight warming from the deeper west end of the lake to the shallow eastern end and a slight
reduction of dissolved oxygen, both of which conditions would be exp.ecfecj in a lake of
this size and depth. Although the DO readings were more than adequate for fish propaga-
tion, they were somewhat [ower than anticipated by the consulting team investigators. It
waos suspected that DO levels were being depleted by high BOD levels contributed by in-
coming drainage flows and a high waterfow! population. However, the chemical analyses
reported a rather low and favorable BOD level. Additional BOD analyses in February con-
firmed a low BOD level, indicating that a good flow through the lake as well as percola-
tion losses tend to purge the lake, maintaining acceptable water quality therein. During
the sampling procedure, an obnoxious odor emanating from the shallow water at the east
end of the upper lake and from the Box Springs Stormdrain was noted, further suggesting

that this stormdrain is a source of pollutants.

Supplemental Water Supply. During the dry months, the lake is subject to signifi=-

cant evaporation and percolation losses. Evaporation losses are estimated to be roughly
325 acre feet per year. And although an extensive ground water analysis around the peri~
meter of the lake reveals that the local water table is only six to 13 feet below ground
surface during winter months with only a three- to five~-foot seasonal differential, per-

colation through the unlined lake bottom is certain to occur. .Moreover, the lack of storm



flows through the lake can cause considerable BOD buildup with ddmaging impact upon

the lake fishery. Consequently, in order to replace direct evaporation and percolation
losses and to maintain an adequate dissolved axygen level through improved circulation

and aeration afforded by incoming flows, the City has pumped significant quantities of
water into the lake from three nearby wells. From 1971 through 1979, well logs for ,
these three wells indicate that an average of over 2,300 acre feet of water was being 2
supplied to the lake each yemr.1 Compared with the rather limited evaperation less '
estimation, this supplemental water supply quantity is appreciable from the standpoints

of both direct pumping cost and indirect costs of ground water recharge programs in which
the City of Riverside almost certainly participates. This usage does, however, have the
indirect benefit of establishing a City need for the water for purposes of future ground

water basin adjudication.

Waterfowl Populaﬁon.. Lake Evans is the temporary and/or permanent home of

a comparatively large waterfowl population, a population that is considered far too large
to economically sustain a clean and attractive lake that achieves a desired fish production
potential. This population consists of a resident duck population numbering in the several
hundreds, and is supplemenfed. seasonally by migrating fowl and by coots and seagulls
making more frequent visits from other parts of the region. This population is sustained in
part by frequent feeding of the ducks by visitors to the park and lake. While waterfowl
provide the lake with visual interest and diversity, an excessively large population ad-
versely affects the lake environment by adding nutrients to the lake water with a potential -
ly significant cumulative impact on water quality. Loadings of nitrogen and phosphorus
that are apt to trigger algae and acquatic plant problems have been set at appraximately
20 pounds of nitrogen and 1.5 pounds of phosphorus per surface acre per year in shallow
lakes such as Lake Evans. The phosphorus threshhold is about the same as has been measured

from a single domestic duck over a one=-year period. /
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Thus, a general planning standard for waterfowl populations in comparable warm %

water lakes is a maximum of one duck per each one to two acres of lake surface. This

standard suggests that the lake's resident population should not exceed 20 to 40 ducks,
still high when additional waste loading from migrating and other visiting waterfowl is

considered.

"Interim Report for Fairmount Park Masterplan, City of Rwersnde, prepared by Willdan
Associates and Recreation Systems, Inc." March 1980.



Lake Evans Fishery. .Very little factual information is available relative to the

Lake Evans fishery. In February 1970, a biologist from the Chino Fisheries Base of the
State Department of Fish and Game (DFG) compiled the following stocking record for the

lake from 1938:

Variety Fishes Stocked
e Largemouth Bass 40,899
e Green Sunfish 7,000
e Bluegill - 305,400
e Black Crappie 4,500
e Unspecified Crappie Species 26,470
e Channel Catfish 3,365
o White Catfish 25
e Unspecified Catfish Species 65,172
e Golden Shiner 3,332
e Carp 200

Some 97% of these fishes were stocked from 1938 to 1950, while from 1960 to 1970 only
the 25 White Catfish were stocked (total weight - 21 pounds).

Two creel censuses by Chino Fisheries Base personnel were also conducted in
April and August 1970, yielding angling success rates of 0.233 and 0.261 fish caught per
angler hour in April and August, respectively, and 0.568 and 0.363 total fish caught per
angler interviewed. A total of 418 angling hours were recorded during the ten-hour April
survey, compared with 210 angling hours in August. Virtually all fish caught consisted
of small sunfish, primarily Bluegill four to five inches long. All angling occurred from

shore.

In 1972, DFG began stocking Lake Evans with an énnual allotment of Rainbow
Trout catchables. Stocking commenced each fall as soon as the lake's water temperature
dropped adequately with a stocking of 500 to 600 pounds, and followed approximately
every other week with 300 additional pounds. The catchables were normally over one-
fourth pound in size. Some 10,000 to 12,000 pounds, or an estimated 25, 000 to 36, 000

catchables, have been planted each year in this program. The trout program was inter-
rupted whenever the lake was found to be uhwitable, due for example to excess turpidity
following a sotrm, and was terminated each spring when lake temperatures rose to 70° F
or more. This program has been extremely popular with local anglers, with as many as
50 to 100 anglers at one time a common site and appreciably more after each stocking.

In urban waters where angling pressure is intensive, it is not unusual for each pound of



trout to ge.riierq’re three or more angler visits. On this basis, a 10,000-pound annual allot-

- ment-for Lake Evans might generate 30,000 angling visits per year.

In addition to the catchable trout the DFG has also stocked Lake Evans each
spring with Channel Catfish. In the early years of the program the Channel Catfish w<.are
large fingerling size but now they run from 6 to ten inches. Unlike catchable trout which
are stocked for immediate harvest and most of which are caught within a week or two, Chan-
nel Catfish enter the catch over a period of several years. The numbers of fish caught in
relation to the numbers stocked is much lower than for catchable trout, but the percent
of weight harvested as compared to pounds stocked generally ranges from 300% to 800%

due to growth following stocking.

A good warmwater fishing lake in Southern California with heavy angling pres-
sure should yield around 150 pounds of fish per surface acre of water. The yiéld for Lake
Evans is not known and there is insufficient. information upon which to base a reliable esti-
mate. It is known, however, that the lake offers a number of conditions that are not con-
ducive to good fish production. These conditions include: 1) the layer of soft, bottom
sediment over much of the lake bottom; 2) the absence of suitable spawning strata for most
warmwater fishes; 3) the absence of protection and cover for forage species and for young
of game species; 4) the lack of protection, cover, and terratorial areas for adult fish;

5) the lack of suitable strata and conditions for the development of fish food organism;
6) the lack of depth in the lake; and 8) the presence of excessive numbers of waterfowl,

some of which are serious fish predators.

In view of the above and based on the available fishery and limnological informa-
tion, a rough estimate of the annual harvest of fish produced in Lake Evans might be 15
to 25 pounds per surface acre. At 40 acres this would be some 600 to 1,000 pounds, or
some 2,400 to 4,000 fish averaging one quarter pound each. Even at two ounces per fish,
there would be less than 10,000 fish available or less than 28 fish per day. This is neither
good fishing nor good fish production. Nonetheless, the lake is quite suitable for the de-

velopment of a self-sustaining warmwater fishery given remedial improvements.

Shoreline Trees. Around the entire perimeter of the lake and each of the islands,

an estimated several hundred mature trees are growing upon the lake banks, along the
shoreline, and in some instances in the water itself. Two species, the Montezuma Cypress
and the Mexican Fan Palm, predominate, though smaller numbers of Elm, Pine, and Senegal

Date-Palm are also common. The Montezuma Cypress trees, of which there are perhaps 150



to 200 specimens distributed almost uniformly around the lake approxi mately 50 feet
apart, were introduced when the larger, lower lake was constructued in the mid-1920s
and have become characteristic of the lake setting with their broad canopies and eroded
root systems. The tall Mexican Fan Palms, of which there may also be 200 individual
trees, reach heights of 30 to 50 feet and are concentrated for the most part in groves along
the northern shoreline of the larger reservoir, adjoining the two'small inlets, and on the

two islands. See illustrative photographs presented in Figure 9.

While these trees give the lake and park grounds a wooded and shaded character
that is highly valued in the Riverside area, the close proximity to the lake also contributes
cpbr'eciably to nutrient loading in the lake body through leaf dropping and tree debris.
Through almost six decades of shoreline erosion, these shoreline trees are throught to be
much closer to the lake than they were originally. As much as 25% of the combined canc-

py area of all the shoreline Montezuma Cypress now overhangs the water itself.

Use and Visual Character of the Lake. Lake Evans has historically been utilized

~ for four primary recreational purposes: fishing, sailing, pleasure boating in paddle and/or
row boats, and as a visual amenity. No swimming is currently allowed in the lake. As
previcusly noted, fishing by 100 or more anglers is not uncommon at one time even though
the lake and the fishery within it have become sericusly deteriorated. An overwhelming ma-
jority of all fishing at present is conducted from the shoreline since there is no public boat-
ing concession presently operating on the lake. The City Department of Parks and Recrea-
tion does issue permits allowing the use of private boats on the lake, but little boat fishing
actually occurs. The favorite shoreline fishing locations seem to be located along the north,

south, and west shorelines as depicted in Figure 10.

The Riverside 7 Sailing Club operates a sailing school on week~
ends and holidays the year -around from ? , from three small wooden docks
on the small inlet incising the northern shoreline behind the 1zaak Walton League Building
(see Figure 10). With a fleet of . ? . , the Club holds races
regularly while individual sailers are seen even more frequently. Pleasure boating ina
variety of manually~-powered craft has long been associated with Lake Evans. However,
when the major storms and resulting flood during the winter of 1968-69 left the old boat-
house on the south side of the upper lake (see Figure 10) stranded on dry ground, the boat-
ing concession was closed down and has not been reopened desplfe the apparent attraction

of doing so.



Clearly, the aspect of Lake Evans that is utilized most frequently by the largest
segment of the community is its role as a passive visual amenity. As is the case of almost
any water feature in a semi-arrid environment, the lake enjoys special appreciation in
this regard. With its several separate lake surfaces, inlets, islands, long shoreline, open
expanses of water, and various related and nearby facilities, the lake offers a wide variety
of visual characteristics and moods of great import in the community. With favorable wea-
ther, the lake is visited by throngs of people who come to rest, read, think, and play
arcund it. Along the lake's shoreline, however,.this favorable visual character is marred
in many places by the presence of unsightly concerete demolition intended to retard erosion,
by an odd assortment of old and broken retention walls, wclkwaYs, and fences, by un-
managed brush growth in and over the water, and by collections of large and small debris
in the shallows. These adverse visual features reduce the enjoyment normally derived from
the fishing experience and are in some instances even hazardous while restricting access.
In developing a rehabilitation program focused on the enhancement of the lake fishery, it

will be important to bear the lake's other recreational responsibilities in mind.



8. MARKET SUPPORT FOR ANCILLARY FISHING CONCESSIONS

Although the Urban Fishing Program under which the Lake Evans Rehabilitation
grant has been awarded specifically prohibits the City from charging any fees for the
right to fish in the lake after completion of the program, commercially operated ancillary
fishing concessions do not appear to be prohibited. In order to determine the extent to
which such facilities could be economically self-supporting, a market and feasibility

analysis was conducted by the consulting team,

Utilizing pen'etra'fion rate data generated at other Southern California lake
facilities, it is estimated that 90% to 95% of'fhey'fish.ing population using Lake Evans will
reside within 10 miles of the lake. The total population of the market area formed by this
ten-mile radius was estimated to be slightly over 470,000 people in 1981, with growth
to almost 563,000 people projected by 1990. Although household sizes have fallen steadi-
ly over the last decade, this trend is expected to reverse during the 1980s with some growth
in household size expecfed'by 1990. Median household income levels in the market area
for 1981 has reached $18,070 per year. While significant household income growth
of over 100% has occurred since 1970, an actual decline in purchasing power of over 7%

had been experienced during the period due to inflation.

Based on a nationwide survey of participation in sport fishing conducted by the .
A.C. Nielson Company, it is estimated that approximately 32% of the market population

participates in freshwater sport fishing at least once per year, and that the overall average

frequency for participants is about 13.1 times per year. Applying these figures to the market

area population and assuming penetration rates for Lake Evans of 2.0% to 2.4% based on
the adjusted survey results at other comparable facilities, a range of from roughly 39,970
to 47,970 fishing visits to the lake could be .expecfed currently, and from 46,860 to 56,240
visits by 1990.

The experience at comparable lakes indicates that only 14.1% of freshwater fishing
participants actually fish from row boats, with an average occupancy of roughly 2.5 per-
sons per boat. Thus, the annual boat rental potential at Lake Evans appears to range from
2,390 to almest 2,870 boats currently, growing to between 2,640 and 3,170 beats in 1990,
The experience of other Southern Californialakes also indicates that some 75% of all boat
rental occurs during the warmer months, from May through Sep"rember. On this basis, daily

boat rentals will range from as few as two on winter weekdays to about 25 for summer week-

ar/



end days. Assuming half of the annual boat rentals are at full -day rates of $10.00 per
day and the balance at a half-day rate of $6,00, total potential boat rental revenue

would be roughly $18,000 to $21,400 presently. Given a 5% per annum fee inflator,
boat rental revenue would increase to between $31,200 and $37,550 by 1990.

In addition to boat rentals, ancillary fishing concessions dispensing tackle
and food products could support the fishing activity. The experience at other comparable
lakes indicates that per capita tackle and food expenditures are $.34 and $.18. Applying
this data to Lake Evans fishing participants and assuming an annual 5% fee escalator, po-
tential tackle purchases would produce $13,590 to $16,310 in revenue presently, growing
to between $24,840 and $29,810 by 1990. Similarly, snackbar purchases wauld yield
$7,200 to $8,630 in revenue presently, and $13,120 to $15,750 by 1990. Collectively,
then, an ancillary-fishing concession offering boat rentals, fishing tackle, and food pro-
ducts could be expected to generate $38,790 to $46,540 in annual revenue currently,
and with projected population growth, $69,160 to $83,110 by 1990.

Against this potential revenu[e generation, anticipated development and opera-
ting costs must be assessed. The capital cost of developing a concession facility consisting
of a boat dock, equipment shed, a combination tackle shop/snack shop/office facility,
and 25 fully outfitted 12-foot aluminium boats is conservatively estimated at $28,835.
Annual operating costs, assuming a .1.5-person payroll, tackle and snack product mark-up
rates of 100%, and very minor yearly maintenance costs for facilties and equipment, are
estimated to range between roughly $46,650 and $48,720 were the facility in operation
today, based on the 2.0% to 2.4% market penetration rate range for Lake Evans. With a
5% per annum cost inflator, these operating cost levels increase to between $72, 540 and
$76,340 by 1990.

By comparing these projected revenue and cost figures summarized in the text
table below, it is apparent that a commercially operated concession supported only by

fishing participants at Lake Evans is marginal.

Annual Revenue Operating Costs Net Income
Year 2.0% 2.4% 2.0% 2.4% 2.0% 2.4%
1982 $38,790 $46,540  $46,650 $48,720 - ($7,850) ($2,180)

1990 $69,160 $83,110 $72,540 $76,340 ($3,380) $6,770



Operating losses would be expected in all instances except under the higher penetration
rate (2.4%) in 1990. Moreover, this analysis has assumed that initial capital expenditure
would be made by the City or some other public entity not subject to interest expenses

of refurn on investment expectations. Thus, it can be readily concluded that a concession
would not be self-sufficient unless regularly patronized by other users of the lake and park

for such activities as pleasure boating.

<l



D. SUMMARY OF LAKE EVANS REHABILITATION CONSIDERATIONS

From the lake assessment phase, in which a comprehensive inventory cnd. analy-
sis of the existing lake environment was conducted, in which the market and economic fea~
sibility of an ancillary fishing concession operated in conjunction with the lake was examined,
and in which community sensitivities and preferences were ascertained through appropriate
public representatives, a set of planning and design considerations for which any rehabilita-

tion program must account has emerged. These principal rehabilitation issues are briefly
summarized here following.

e Shoreline Erosion
After almost six decades of wave action , stormwater sheetflow, and heavy
pedestrian use, the lake banks are seriocusly eroded. This process has caused
siltation around the shoreline adversely reducing the water profile and ad-
versely affecting the environmental character of the near-shore habitat, Si-
multaneously, erosion has reduced the amount of usable area around the lake,
particularly where roadways closely parallel the shoreline, and has had
damaging impact upon some vegetation. Efforts to retard erosion have been
only marginally successful and contribute some of the lake's most unattractive

characteristics.

o Shallow Lake Topography
Due to the distribution of an estimated 100,000 cubic yards of siltation deposits
throughout the lake bottom displacing roughly 30% of the original lake volume,
lake topography is quite shallow, averaging roughly five feet deep, and no= 7 /¥ F+
where greater than nine feet. Such uniformly shallow conditions promote v j SEYS
warmer water temperatures and lower dissolved oxygen content and provide Hhoeg
a narrow range of habitat characteristics inconducive to a self-sustaining multi-

species fishery.

o Lake Evans' Flood Control Role

Lake Evans is a flood control facility serving a fributary watershed of some
17-square miles, and recipient to storm flows of approximately 2,900 and
920 cfs during the 100-year and 10-year storm events, respectively, and

nuisance flows the year around. This role has a significant impact upon the



lake environment, with storm flows transporting large quantities of sediment
into the lake with damaging impact upon lake habitat, and nuisance flows

contributing potentially significant contaminant concentrations.

Sedimentation Rates

Despite major upstream flood control improvements in the last decade appre-
ciably reducing the University Wash system's sediment transport capacity,
sedimentation is nonetheless estimated to be continuing at a conservative rate  _
of 2.5 to 3.5 acre feet per year. The upper end of this range is enough to 8
fill some 17% of the existing lake in a ten-year pericd.

Water Quality

The lake's water quality has been found to be comparatively good during the
rainy season with adequate dissolved axygen content and a surprisingly low
biochemical axygen demand level. This status is attributed to the extensive
purging and replacement of lake water during major seasonal storms. How-

ever, in the absence of mechanical aeration and circulation assistance or
significant infusion of well water, there is concern that lake water quality

would seriously decline during the dry warmer months. In addftion, very high
concentrations of heavy metals, well over allowable hazardous waste limits, ¢
were found within the large mass of soft lake deposits distributed across the

lake bottom.

Supplemental Water

During the dry months, the City has been supplying the lake with an estimated
annual average of 2,300 acre feet of water to replace evaporation and percola- -
tion losses and, more importantly, to provide lake circulation and a lake ‘
water exchange mechanism. The annual evaporation loss alone is estimated at

325 acre feet per year.

Waterfowl Population

The lake presently sustains a permanent plus temporary waterfowl population
estimated at several hundred birds, including resident ducks, migratory fowl,
and visiting seagulls and coots, some of which are sericus fish predators. This

large waterfowl population is making a significant cumulative contribution



to nutrient loading in the lake with direct impact on water qual ity, particu=
larly during the dry season.

Shoreline Trees

The large number of trees which crowd the shoreline, and in some instances
stand directly in the water, with roughly 25% of their combined canopies
overhanging the lake, also contribute to nutrient loading through leaf drop
and tree waste.

Fishery Deficiencies

In addition to the environmental issues cited above, the lake fishery is beset
by-the absence of suitable spawning strata for most warmwater fishes, the ab-
sence of protection and cover for forage species and for youngv game species,
the lack of protection, cover, and territorial areas for adult fish, and the.

lack of suitable strata and conditions for the development of fish food organisms.

Other Ongoing Uses

The rehabilitation of the lake for fishing purposes must recognize that the lake
is also host to other equally viable activities such as sailing on the lake sur-
face and other passive uses along the shoreline. Other passive pleasure boating

activities also are not unlikely in future years.

Market Support for Ancillary Fishing Concessions
Analysis indicates that development of ancillary concessions such as boat
rentals, tackle shop, and snackbar would probably require City subsidization,

if not direct City operation, if patronized only by fishing participants.

Commuﬁity Design Objectives

As expressed in numerous public workshops .and hearings held by and before
designated subcommittees, committees, commissions, and the City Council
itself held before and during the rehabilitation planning process, there is over-

whelming community desire to minimize the extent to which Lake Evans and
Fairmount Park surrounding the lake are altered in favor of rehabilitation.



V. RECOMMENDED REHABILITATION CONCEPT



A. PRINCIPAL REHABILITATION PROGRAM IMPROVEMENTS

The conceptual rehabilitation program for Lake Evans presented and recom-
mended here following consists of a set of measures and improvements which upon imple~
mentation will reestablish and sustain a diverse and productive fishery within the lake.
These measures respond to the major and often competitive environmental conditions and
deficiencies which presently beset the lake, as well as to the economic limitations anti-
cipated under the State Urban Fishing Program and to community preferences. As will be
discussed in the case of several specific design issues, a range of alternative solutions
was often identified. And while one alternative within a given range may have offered
an optimal solution with regard to that issue, it may have also imposed an unacceptable
impact upon another issue or it may have been unacceptably costly from a fiscal stand-
point and consequently was rejected in favor of a more appropriate measure. As an in-
tegrated prbgrcm, the consulting team believes that these recommended measures and
improvements represent an optimal solution for the rehabilitation of Lake Evans and en-
hancement of the lake fishery. The recommended plan is presented graphically in Figure

11, and each component of the program is discussed separately.

Flood Control Improvements. Lake Evans' longstanding role as a flood control

facility serving a 17-square mile watershed is the major design consideration not con-
tained within the lake body itself or the lake's Fairmount Park setting. For years, plan-
ning effortsregarding the lake and park as sponsored by the City of Riverside have noted
the desirability of installing a flood control system that bypasses stormwater around

the lake. Affer careful analysis and review of the upstream and downstream hydrologi-
cal dynamics associated with this watershed system, the consulting team recognized that
a bypass system designed to route all storm flows as well as any silt, sediments, nufrients,
and contaminants transported by such storm or nuisance flows was clearly the optimal
solution for purposes of establishing and maintaining a productive fishery in the lake.
Such a flood control bypass system would relieve the lake of its annual siltation burden,
the regular inflow of pollutants, and the risk of substantial flood damage. Such a mea-
sure would convert Lake Evans into a blue-water lake from its existing seasonal varying

green-water brown-water characteristics.

However, the 100% bypass olfemaﬁve also has several less attractive features.

It would terminate the lake's primary source of water to replace evaporation and percola=-
primary P p p



tion losses and with which to exchange oxygen depleted lake water and provide circula-
tion. Such a bypass system would have considerable visual and functional impact on
Fairmount Park. A bypass carrying 100-year storm flows in the simplest and least ex~
pensive flood control facility design would place a fenced rectangular, reinforced con-
crete channel 35 feet wide and seven feet deep from Market Street to the low side of

the levee around the north side of the lake. [n addition, the estimated cost of installing
a bypass with 100-year storm capacity, approximately $2,000, 000 without regard for the
additional drainage improvements necessary to pick up flows from the adjoining residential
areas, the park, and golf course, is believed to be more than can be justified under the
Urban Fishing Program. More atiractive designs with the same capacity would be con-
siderably more expensive. Moreover, the absolute reliability of such a system is in doubt
since during the 100-year storm, flood waters ponding behind the Santa Ana River levee
below the Lake Evans dam are expected to a.pprocch the lake's spillway elevation of

789 feet at which level the lower end of the bypass would also be flooded, probably in-
ducing flooding of the lake. For these reasons, this flood control opﬁén was found to

be unacceptable for the rehabilitation of Lake Evans, despite its obvious beneficial im=-

plications for the lake fishery.

Many of the same objections were ‘encountered in consideration of a bypass
system with ten-year storm flow capacity. Ten-year flows could be accommodated in a
fenced recfdngulcr reinforced concrete channel measuring 12 feet wide and six feet deep
or in a covered double, seven-foot by six-foot concrete bax culvert. The respective
construction costs for these bypass systems are estimated to be some $825, OOO_QE_SJ/S’OO, 000,
respectively. While the less expensive configuration is economically acceptable, its im-
pact on the visual and functional character of the park is not. And while the covered con-
figuration would probabiy be acceptable from visual and functional standpoints, its develop-
ment cost is considered prohibitive. Nonetheless, such a bypass capacity would success-
fully divert a large majority of the lake sediments and inflow pollutants which would other-
wise accrue, but wauld also terminate the primary source of water during all but the most

unusual storm events,

Recognizing the merits of the pric;riﬁes established by budgetary constraints
and community preferences relative to the tradecffs offered by the foregoing flood control
options, the consulting team recommends a comprom'ise which is still believed to achieve
the flood control, sediment control, and water quality objectives for the fishery subject

to fiscal constraints. The recommended flood control measures include a bypass facility



sized to accept all of the pollutant~ladden nuisance flows and approximately 85% of the
runoff generated by the one=year intensity storm, equal to approximately 100 cfs. Also
this diversion is expected to carry roughly 50% of the annual silts and sediments present-

ly transported into the lake.

_As diagramed in Figure 11, this bypass system will begin with a concrete di-
version inlet located immediately north of Market Street, passing beneath that street and
proceeding southwesterly beneath Bowling Green Drive in a 48-inch reinforced concrete
pipe with a preliminary design slope of 0.005 to a point northeast of the upper lake
where it will intercept the 42-inch pipe from the Bax Springs Watershed. " The bypass
is then routed southwesterly beneath the upper lake to an invert elevation which is lower
than the bottom of the upper lake, at which point a lateral connected to the lowest point
on the upper lake bottom will join the diverter line. From this point beneath the upper
lake, the bypass is rcuted beneath the larger, lower lake at a reduced slope of approxi-
mately 0.0015, but in an increased 60-inch pipe diameter to maintain adequate hy-
draulic capacity. The point of discharge is just below the levee where the existing weirbax
currently outlets. The invert on the outlet structure will discharge approximately one
foot above the existing streambed level at this location. Throughout the 60-inch reach,
the significant tributary flows originating north and south of the lake will be intercepted
by catchments, and transported in laterals to the bypass system, eliminating significant
surface inflows to Lake Evans. These lateral lines are expected to range from 18- to 24~

inches in size.

In addition to the partial bypass system, channel improvements to accommodate
the 100-year storm are recommended along the University Wash between Market Street
and the upper lake. Designed for compatibility with the circulation and functional activi-
ties in this part of Fairmount Park, the channel should be designed with open, greenbelt
characteristics pessibly including grass lining. The channel should retain a bottom width
of approximately 50 feet with 4:1 side slopes and minimum overall depth of six feet,
though a wider bottom width would decrease velocity further permitting the deposition
of additional silts. As this channel approaches Bowling Green Drive, it will enter an
improved culvert or bridge structure. While a quadruple reinforced concrete bex struc-
ture with each barrel measuring 12 feet wide by 7.5 feet high is indicated, the transi-
tional characteristics of the short reaches between Market Street and Bowling Green
Drive may mandate utilization of a bridge structure for hydraulic as well as gesthetic rea-

sons. Between Bowling Green Drive and the upper lake, an open channel with much the

-



same design characteristics is proposed, though a hard bottom may be necessary for chan=-
nel protection during periodic de=silting operations. A channel slope of 0.0015 in this
reach is anticipated and the bottom and sides would be designed to resist significant ero-
sion of the channel itself. Of course, this channel will be dry most of the time, with only
rainfall in excess of one inch in 24 hours expected to produce any flows in the channel

at all. A schematic illustration of this channel concept is presented in Figure 12.

As a preliminary step in the final design phase of the rehabilitation program,
an extensive hydrological study routing storms of various intensity through the three-tier
reservoir system formed by the upper and lower lakes and the floodplain between the dam |
and the Santa Ana River levee will be necessary for complete understanding of this hydrau-
lic system prior to design. In particular, greater flow capacity from the upper lake into
the larger lake will be necessary during larger storms to prevent extensive flooding of the

park.

As compared with bypass designs for 10-year and 100-year storms, these flood
control recommendations will significantly improve the lake environment both for the in-
tended fishery enhancement purpose and from a standpoint of general visual character,

all at an acceptable cost.

Siltation Control. Considering that the recommended bypass system will ac-

commodate only an estimated 50% of the silts and sediments transported annually into the
lake, additional facilities must be installed for the settl ing, siltation, and periodic re=
moval of the accumulated sediments which continue to move down the upstream flood con=
trol system. The remaining siltation volume not served by the bypass system is conserva-
tively estimated at 1.25 to 1.75 acre feet per year. While it is possible and clearly most
desirable from the standpoints of fishery design and park usage to place the siltation fa-
cilities in the vacant land north of Market Street, this property is outside of the City's
control and would necessitate high acquisition expenditures beyond the level justifiable
under the program. Consequently, the focus of alternative solutions was limited to the

existing channel and lake body.

The resulting recommendations propose a two-level desilting system intended

to restrict the overwhelming majority of remaining sediments from reaching the main body

of the lake under all but the very largest storm frequencies. The first level of recommend- -

ed desilting capability is within the proposed reconfigured storm channel between Market

)



Street and the upper lake, but more particularly from Bowling Green Drive to the lake.

The design of this channel is intended to increase ifs current capacity while reducing

current velocities, thereby permitting heavier sediments to fall.out of suspension and

build up within the channel bottom over a two to three year period. It is further recom-

mended that the channel, particularly the lower reach, be lined with soil cement or
some other similar hard bottom surface capable of withstanding periodic clean cut by

| heavy equipment.

The second level of recommended siltation capacity is a settling and siltation
basin of some 2.5 surface acres to be {ocated in the upper lake where it will receive direct
channel flows (see Figure 11). Also lined with a hard bottom to permit excavation by
heavy equipment, this basin should have an average depth of 4.5 to five feet and a maxi=-
mum depth of approximately eight feet below the remainder of the upper lake bottom. This
provides a desilting basin with a capacity of approximately ten to 12.5 acre feet. As pre-
viously discussed, the basin is also propesed with a lateral and valve assembly instolled at
the deepest point to permit drainage and desilting by hydraulic slushing. However, in
addition, the upper lake should be fitted with a temporary closure facility across the pas—
sage into the larger lake to allow dewatering of the basin while maintaining the water
level elsewhere in the lake. After a dewatering and drying period of from 30 to 40 days,
excavation of the siltation basin would then be quickly accomplished in two to three weeks.

Given the annual siltation rate of roughly 1.25 to 1.75 acre feet per year, the sediment
holding capacity of the channel, and the desilting basin’s hydraulic slushing feature, drain-
age and excavation of the basin should only be necessary once or twice per decade.

Lake Configuration and Topography, With the excepfibn of filling in the exist-

ing Box Springs storm ditch inlet at the southeast comer of the upper lake, very little modi-
fication to the lake's basic configuration is recommended. However, in order to provide
the lake mass, depth, and bottom variety considered necessary to sustain a production
multi-species warmwater fishery, an ambitious excavation program is recommended for

the upper and lower lakes as well as Brown Lake. The proposed contours resulting from

this excavation are depicted in Figure 11.

This excavation would leave the upper lake with a maximum depth of approxi-
mately nine feet in the siltation basin while the remaining upper lake bottom would be
roughly three feet deep. In the lower lake, the greatest change is recommended in the
area around the islands where depths of eight and nine feet are proposed compared with

one- to four-foot depths presently. The deepest points are proposed in an area almost an



acre in size just westward of the larger island with depths of appraximately 20 feet, or
over twice the greatest existing depth in the lake. The remainder of the larger lake's -
western half will be excavated to fairly uniform nine and ten-foot depths, and even
Brown Lake would be taken down to some ten feet. Around the entire lake perimeter
and the two islands, bottom slopes of four to five horizontal feet to one vertical foot

are recommended.

As recommended, this excavation will necessitate the removal of an estimated
185, 000 cubic yards of material from the lake bottom, of which appraximately 100,000
cubic yards consist of the soft, heavily polluted lake deposits. Though clearly indicated
for purposes of fishery enhancement, the feasibility of this excavation program will be in=-
fluenced by two variables which cannot be precisely determined at this time. The first
variable concems the passible classification of the polluted bottom deposits as a hazardous
waste, the determination of which cannot be accomplished until the lake has been fully
drained and dewatered. In this event, removal to a Class | sanitary lc;ndfill licensed
to accept such wastes may be mandated at enormous total hauling and aumping charges..
However, even assuming that the bottom deposits can be excavated, hauled aside and
dried for later replacement on the new lake bottom which would then require over~
excavation totaling 100, 000 cubic yards, the second variable comes into play, namely,
how to dispose of the 185, 000 cubic yards of clean alluvail materials taken from beneath
the existing lake. If a local contractor can be identified who needs such suitable fill
material at the time it is available from the lake bottom, or if the excavation mass can
be deposited in the very nearby vicinity such as the floodplain below the lake levee,
then the recommended excavation program will be feasible within the projected budget.
However, if neither condition can be satisfied, then the excavation mass will have to

be reduced or the budget expanded.

Regardless of the exact extent of the excavation, it will have to be preceeded
by a complete draining and dewatering of the lake as hydraulic dredging is considered
prohibitively expensive ($7.00 per cubic yard in 1979 and 1981). Due to the high local
water table throughout the Santa Ana River Floodplain, it is believed the only feasible

means of dewatering the lake bottom to the depths of the proposed excavation will be via

the construction of an estimated 46 shallow wells around the perimeter of the entire lake
and also in the area of deepest excavation. Each well would be extended to a depth of
appraximately 20 feet and equipped with a 7.5 horsepower pump. A dewatering period

of some 30 days is expected to be sufficient for the anticipated excavation operation.




Shoreline Design. In order to build up and stabilize the lake's severely eroded

shoreline, the consulting team first recommends the removal of the various concrete and ~
masonry refention walls and lakeside steps and walks now falling into disrepair as well'as
the unsightly concrete demolition which has been placed throughout the shoreline areas.
Such removal should be followed by the installation of a hard shoreline surface comprised
of a natural-looking material such as soil cement or concrete that is colored, sculptured,
and eroded to match. the surrounding terrain. This new shoreline should extend some four
inches above the water line. to deter waterfowl movement into the park, and should pro-
vide approximately 12 inches of vertical water depth at the shoreline all around the lake
to enhance water circulation, temperature, and other habitat characteristics in the near=-
shore area of the lake. Further, the hard surface should extend out into the lake to depths
‘of four or five feet to resist erosion from wave action and to prevent the growth of rooted

acquatic plants.

In general, the shereline configuration should be regular and rounded with few
comers, small bays, and other areas that impede circulation and collect debris. Within
the context of the general design specifications cited above, a variety of shereline treat-

ments are recommended as schematically illustrated in Figure 13. In addition, it is recom-

mended that the existing shoreline be moved inward variously five to ten feet in some places-

and 25 to 30 feet in others, as noted in Figure 11, for several purposes. The addition of
area immediately behind the shoreline in this fashion will increase the lakeshore's func—
tional atfractiveness in areas where the park roads are aligned very close to the lake edge
at present. This also allows a separation of shoreline fishing activity from other passive
uses such as reading or resting which might be just as well placed beneath the trees, but
a little further from the water. In aadifion, moving the shoreline in some areas cut from
beneath the existing tree canopy would beneficially avoid some of the leaf and tree
debris drop that now goes directly into the lake, contributing to nutrient buildup and
water quality deficiencies. This is particularly important around the islands where poor
access makes maintenance difficult. Finally, moving the shoreline in the recommended
manner permits the placement of some of the excavation mass on=site as fill, thereby re-

ducing the amount of exportation.

Percolation Control. With the recommended removal of the silty lake deposits

" which partially seal the lake bottom and reduce seepage, the rate of percolation through

the ancient alluvial sediments beneath the lake bottom would be expected to increase
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significantly in the absence of a control mechanism. These prospective percolation losses
are made all the more significant by the propased flood control bypass measures which
will appreciably reduce the extent to which the lake is replenished with stormwater run-
off. In order to control these losses, it is recommended that the entire lake bottom be
lined with an impervious plastic membrane that is sufficiently flexible to withstand lake
bottom movement. This plastic liner should be placed on the lake bottom upon the com-
pletion of the excavation operation and should be recovered with at least 12 inches of

earth to provide mechanical protection for the liner.

Water Quality Maintenance. Although the lake's water quality will be signifi-

antly improved by the recommended bypass installation which will route contaminated nui-
sance flows as well as most of the automotive emissions, residues, and other pollutants
flushed from the streets during the initial rains of each storm around the lake entirely,
additional measures are necessary to insure that good water quality is maintained through-
out the lake. For these purposes, it is recommended that an aeration and circulation sys=
tem be installed in the lake with the capacity to tum the lake's entire water volume over
at least once per week. This system should be designed to insure water movement through-
out the lake, eliminating the dead spots and backwaters that presently exist. Aeration
will aid in moving water low in oxygen content from the bottom to the surface where it
will contact air and accept additional axygen. In addition, the circulation will aid in
the distribution of any chemicals that might be needed for the control of algae, which

in turn maintain the lake's water volume and reduce the temperature fluctuation which

can occur when |ake masses are depleted with algae.

A partial alternative that bears consideration by the City from a cost/effective-
ness standpoint is the use of large volumes of well water to provide circulation and ex-
change. At present the City is pumping over seven times the lake's estimated annual
evaporation loss into the lake for this purpese, most of which passes through the weirbox
where it reenters the water table below the lake levee. While the direct pumping costs
for this water volume are probably considerably greater than the costs of operating the
recommended aeration/circulation system, the City gains the added benefit of maintain-
ing a high water use rate which may be highly valuable in any future adjudication pro-
ceeding of water rights in the basin. However, regardless of which system is implemented,
supplemental water to replace evaporation losses af least will be necessary. Thus, the
well water inlets should be placed to provide maximum recirculation benefit in any case,

with at least one inlet in the upper lake.



Fishery Habitat and Management. The fisheries management plan for Lake

Evans is contingent upon compatibility within Fairmount Park's multi-recreational pur-
pose context. A plan to maximize the fishery benefits would ignore other park uses

and infringe upon some of them. Lake Evans is suitable for the development of a self-
sustaining warmwater fishery, which in the Southern California area means a .combina-
tion of bass, sunfish, catfish, and one or more forage minnows in the majority of waters.
This combination is capable of producing good to exceptional fishing given the proper
circumstances, béf in an urban water as heavily fished as Lake Evans it is unrealistic

to expect this quality of angling on a self-sustaining basis. This does not mean that the
fishery cannot be improved and improved quite dramatically. If the present'yield is on
the order of 25 pounds per surface acre per year, it is not at all unrealistic to expect

a 400 to 600 percent improvement, and if the 25 pound estimate is somewhat high, an
800 percent improvement is not impossible. In order to achieve this type of improvement'
the lake physical features will have to change, and a plan' to manage the fish populations

themselves will have to be implemented.

Local fish habitat consists of shallow protected areas for some fishes and moderate
to steep slopes in deeper waters etsewhere for other species. The recommended excavation
and recontouring program already provides excellent topographic diversity to accommedate
a variety of fish species. Also, previcus recommendations already ensure good water quali-
ty throughout the lake the year around. In addition, fish like nooks, crannies, reefs, and
other ¥relief features" for hiding, loafing, feeding areas and as a "home territory.” These
are best consiructed of stable materials such as old tires tied as "stars" or reefs, loose piles
of concrete block and cement or clay pipe, broken pieces of cement sidewalk or street
piled or laid locsely together to form various sized "caves" or "shelters" or any similar ma-
terial, Fish habitat structures of this nature can.be constructed from shallow areas near

shore out info the deepest areas.

With such structures it is important that they be placed so as to avoid inter-
ference with other lake uses, such as sailboating or even fishing, for example. In most
areas of the lake except those reserved especially for fish habitat enhancement, the struc-

ture should be positioned so as to allow a minimum clearance of three feet between the

top of the habitat and normal water surface elevation. -

The underwater shoreline around the islands is an excellent place for loosely
positioned, concrete sidewalk slab rip-rap found in quantity around the existing shoreline.

This will not be visible, it will protect the shoreline from erosion, and will offer excellent
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fish habitat. Sections of broken concrete pipe from 12 to 30 inches in diameter serves a
dual function of habitat and for channel catfish spawning. All of these hard strata habi-
tats encourage the development of various insects, crustaceans, etc. that are important

components of the fishes food web. Reefs and other "fish attractors” offer the added ad-

vantage of concentrating game fish in areas accessible to angling.

Different fishes have differing requirements for preferred spawning habitats.
The fathead minnow attaches its eggs to the underside of a board or the underside of a
horizontal concrete building block or the inside top of a piece of open pipe. Channel
catfish dig holes in dirt-banks, or utilize the interior of a five-gallon bucket in a "tipped
over" rather than upright pesture, or a piece of irrigation pipe, etc. Bluegill and, to a
lesser degree, largemouth bass dig shallow nests in clay, gravel, or hard bottom areas

in water up to five-or six feet deep.

Many habitat devices serve dual or triple functions because they fumish food
organisms and shelter in addition ta the spawning function. Simple and effective devices
are old tires with various sized gravel in the center up to or nearly to the level of the
upper bead. Loose piles of sand, gravel, and rock are also utilized. Loosely piled bro-
ken concrete building block; short lengths of PVC pipe an inch in diameter or larger,
telephone multiconduit and other such scrap building material can all be used to create
areas for spawning and refule. However, care should be taken in planning these struc-

tures to avoid loss due to excessive siltation.

Planters for rooted aquatic plants such as water ‘iris, cattails, etc. should be
provided in areas less than four feet deep around selected shoreline areas. The planters
should contain about two feet of dirt that extends to within three to six inches of the

top of the planter which in tum should be three to nine inches below normal water sur-
face elevation. The function of these planters is to provide refuge, nursery, and breed-

ing areas for forage fish and refuge feeding areas for small game fishes.

Relative to fisheries management, there are several possible variations to the
standard largemouth bass, bluegill, and channel catfish warmwater fishery that bear in-
vestigation. DFG is experimenting with the use of other bass species instead of the

largemouth, with redear sunfish in place of bluegill, and with several other combinations

also. The major difficulty in planning the use of these species for Lake Evans is the
uncertain availability of the requisite numbers and sizes of fish to start the program prop-
erly. The possibility of using some of these fishes for Lake Evans is being explored with
the Department.



Details as to sizes and numbers of each species to be stocked, and the time
of stocking, will depend upon the time of year the rehabilitated lake will be ready to
receive fish. In general, the forage fishes such as mosquitofish and several minnow
species should be stocked first and given time to multiply and provide a food base be-
fore predator=sized bass and channel catfish are stocked. This time interval also gives
the lake water an opportunity to age and provides time for devel opment of a healthy

natural food web without undue demands during the developmental period.

Waterfowl Management. The resident plus transient waterfow! population of

ducks, coots, geese, and seagulls is estimated to be ten to twenty times the recommended
population of 20 to 40 resident fowl for a lake the size of Lake Evans, resulting in po-
tentially significant nutrient loading of the lake. [t is recommended that the existing res-
ident population be reduced by whatever means necessary, though . preferably by trapping
and re-establishing the individuals in other local water features. Subsequent manage-
ment of the resident population will also be necessary as a continuing water quality main-

tenance measure,

- Shoreline Tree Irrigation. There is concern that, although the.many Monte-

zuma Cypress and other trees which exist in close praximity to the existing shoreline would
ordinarily extend large tap roots down very deep in order to access the natural water table
these trees may now be largely reliant on the shallow water that has for decades percolated
horizontally from the lake body. Thus, with the installation of the recommended hard
shoreline and impervious bottom membrane to control percolation, these frees may be
damaged as this shallow water source dries up. In order to insure that this does not occur
and that the near surface water supply is retained, a reverse french drain system is pro-
posed in which a buried perforated pipe will be installed all around the lake perimeter
with numercus supply laterals reaching back to the lake body. A combination of gravity

. and hydraulic pressure from the lake mass will effectively drive water into the area at

the base of the trees as diagramed in Figure 13.

Ancillary Fishing Concessions. At present there is virtually no angling done

from boats and consequently some of the best fishing water is never fished. After rehabili-
tation and the establishment of a going fishery a small fleet of rental boats should be pro-
vided. Boats used for fishing should be restricted to rowboats and rowboats assisted by

an electric trolling motor. No gasoline engine powered boats should be allowed on the



lake. Consp_icuéus bouys should be placed to mark the area within which fishing boats

are permitted to operate, and both fishing and sail boats should not be allowed to

operate close enough to shore to interfere with anglers fishing from shore. Should the
use of rental fishing boats cause a conflict with the present use of sailing beats, the

conflict may be resolved by time zoning.

A complete ancillary fishing concession will also provide tackle supplies and
various food products as a convenience to fishing participants in addition to boat rentals.
Recognizing, however, that such a concession probably will not be adequately supported
by the fishing population alone, it is recommended that this concession be designed and
operated to provide boat rentals and snacks to pleasure boaters and other park users. This
expansion of the concession's focus is considered necessary to provide any such facility
for fishing participants, though the park in general would also benefit from such an estab-

[ishment.
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STATE OF éALIf'ORNlA-—RESOURCES AGEfy... _ EDMUND G. BROWN JR., Govérnor
'CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD '
SANTA ANA REGION

6809 INDIANA AVENUE, SUITE 200
RIVERSIDE, CALIFORNIA 92506

PHONE: (714) 684-~9330

November 18, 1982 o .

Mr. Wayne M. Florian
Florian/Martinez Associates
13132 Newport Avenue, Suite 110
Tustin, CA 92630 :

Dear Mr. Florian:

We have reviewed the laboratory results for the composite
soil samples provided in the report entitled, "Lake Evans
Rehabilitation Study", dated November, 1982, by Scott Soule
and Associates. Based upon this review, we find that the
soils are not hazardous in accordance with RCRA standards.
Therefore, they may be disposed of at any Class II-2 Landfill
if they are dewatered to a 50 percent solids level.

If there are any questions, please feel free to contact this
office. '

Sincerely,

John M. Zasadzinski
Senior Engineer

cc: David Wigginton
City of Riverside Parks Department

JMZ:kyb
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CITY OF RIVERS-DE

INTEROFFICE MEMO

AR RS S

TOL.

FROM

SUBJECT:

Technical Advisory Committee

avid L. Wigginton
Park Planner

FAIRMOUNT LAKES REHABILITATION

goma o reson
Enclosed for your review please find the lafesisepers=rETStive to the

quantity and quality of sediment beneath the lakes within Fairmount Park.
It has been determined that the sediment will not require d1sposa1 in a
class one dump site.

Our next committee meeting is scheduled for Wednesday, November 24, 1982,
at 10:00 a.m., on the fourth floor in City Hall. A representative from
Senator Presley's office will attend to discuss the possibility of
acquiring additional funds for this project. Please be prepared to
discuss the project in its entirety. There is a very good chance that an
additional $500,000 will be available for rehabilitation.

Committee:

Louis Hernandez, Park and Recreation Director
Bob Wales, Public Works Director

Merle Gardner, Planning Director

Gordon K. Anderson, Water Quality Control

Ken Edwards, County Flood Control

2/M6/\Wc

cc: Bob Johnson
Dee Bachman
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CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Microbiological * Chemical * Environmental

625 WEST KATELLA AVE., SUITE 4

SCOTT SOULE & ASSOCIATES
856 NORTH ELM STREET .
SUITE K

ORANGE, CALIFORNIA 92667

SAMPLE IDENTIFICATION:

BOTTOM Muck, SAMPLE D

RESULTS:

PARAMETER

WET SAMPLE
MOISTURE (LOSS a 104° C)
DRY SAMPLE, 104° C-

VOLATILE SOLIDS
(LOss @ 550° C)

AsH, 550° C

c:é:, 1

u“/wm

<) - C /
C cwu¢5uzggggf

EbwIN S. CROSBY,

DIRECTOR

PHD, ~

Approved by: State of California, Department of Health Services, Laboratory Section

ORANGE, CALIFORNIA 92667 o (714) 639-3821
LAB NO. 43589
SUBMITTED___NOVEMBER 1, 1982
REPORTED NOVEMBER 3, 1982

WEIGHT % OF DRY % OF WET
GRAMS WEIGHT WEIGHT
22.3015 - 100.00
7.7493 - 34.75
14.5522 100.00 65.25
0.3381 2.32 1.51
14,2161 97.68 63.74

G b



&& ASSOCIATED LABORATORIES

806 North Batavia - Orange, California 92668 - 714/771-6900

CLIENT
CrROsSBY LABORATORIES
625 W. KATELLA #4
ORANGE, CA 92667
SAMPLE SoIL
IDENTIFICATION As BELOW
BASED ON SAMPLE As SUBMITTED
BARIUM CADMIUM
SAMPLE # MG/ MGAL
43194 0.53 ND <0.01
43198 0.80 ND <0.01
43196 0.91 ND <0.01
432448 0.04 ND <0.01
147
43307 0.21 ND <0.01
43308 0.33 ND <0.01
43309 0.16 ND <0.01
43310 0.88 ND <0.01
43311 0.27 ND <0.01

43312 0.28 ND <0.01

ASSOCIATED LABORATORIES

EDWARD S. BEHA%

<

ESB/Dsv

CHROMIUM
MG /L

ND <0.01
ND <0.01
ND <0.01
ND <0.01
ND <0.01
ND <0.01
ND <0.01
ND <0.01
ND <0.01

ND <0.01

The reports of the Associated L.aboratories are confidential property of our clients and
may not be reproduced or used for publication In part or in full without our written
permission. This is for the mutual protection of the public, our clients, and ourselves.

C-1 10M

LAB NO.

REPORTED

RECEIVED

LEAD

- MG/ZL

ND <0.01

ND <0.01

0.03

ND <0.01

' ND <0.01

ND <0.01

ND <0.01

ND <0.01

ND <0.01

ND <0.01

C10947

10/14/82

10/8782

MERCURY

MG/L

ND <0.0005

ND <.0.000S

ND <0.0005
ND <0.0005
ND <0.0005
ND <0.0005
0.0016
0.0012
0.0013

0.0022

TESTING & CONSULTING

Chemical »
Microbiological +
Environmental -«



L& ASSOCIATED LABORATORIES

806 North Batavia - Orange, California 92668 - 714/771-6900

CLIENT Crosby Laboratories .
625 W. Katella #4 LAB NO. D00034
Orange, CA 92667
. , REPORTED  10/20/82
SAMPLE ~ Soil RECEIVED 10/13/82
IDENTIFICATION As Below
BASED ON SAMPLE As Submitted
ﬁ4ﬁ3386 - $44387 443388 $43389
Barium 0.09 0.22 0.04 0.12
Cadmium ND<0.01 ND<0.01 ND<0.01 ND<O0.01
Chromium ND<0.01 ND<Q.01 ND<0.01 ND<0.01
Lead ND<0.01 ND<0.01 - ND<0.01- ND<0.01
Mercury ND<0.0005 ND<0.0005 0.0006 ND<0.0005
!
NOTE: All results reported as mg/l. |
ASS IATED L RA O}RIIES
/. ’; o ﬁ/ f?i
i .
Edward S. Behare
ESB/dsv
TESTING & CONSULTING
Chemical »
The reports o e Associate Qrator r n ential property of our clients an . . ;
may nc’ftot:es refp‘r’;dfcedcor‘u:e:alzr :L:blll::t?oenclz pﬂac:t otrlirlxr;unpwitt{'\ot:t our \lwrit'tin ¢ MICrOblOlOQ!CGI ’
Environmental +

permission, This is for the mutual protection of the public, our clients, and ourselves,

C-1 10Mm



00 (213) 8385939 - (213) 870-3749

S CROSBY LABORATORIES

7625 W. Katella, Unit 4 - :
Orange, CA 92667 Pacific Spectrochemical Laboratory, Inc.

- Chemical and Spectrographic Analysis
2558 Overland Avenue
Los Angeles, California 90064

PURCHASE ORDER NO.
7454 , October 21, 1982

SEMIQUANTITATIVE ANALYSIS

43194 43195 41396 43242 43307 43308
Si 23.% 21.% 21.% 25.% 22.% 25,%
Fe 4,2 4,9 3.7 2.0 3.2 2,5
Al 9.9 10, 12, 10. 11, 11,
Ca 6.2 7.8 5.6 2.7 5.2 3.1
Na 5,0 A 5.3 7.2 5.9 6.4
Mg 1.3 1.6 1.5 0.75 0.90 0,75
K 3.2 2.3 3.5 3.5 3.8 2.4
Ti 0.70 0.99 0,62 0.38 0,80 0.45
Mn 0,037 0,044 0,037 0,037 0.029 0,047
Pb 0.028 - 0,031 0.098 ND<0.01 TR0, 01 ND<0.01
Ba TR<0,10 TR<0. 10 TR<0, 10 TrR<L0, 10 ND<0, 10 TR<0., 10
Ga 0.0050 0.0059 - 0,0065 - 0,0048 - 0,0057 0.0033
v 0.0073 0.0086 0.0068 0.0058 0.0069 0,0065
Cu 0.0097 0.016 - 0,011 0.0052 0.0029 0.0022
Ni 0.0023 0.0030 0.0021 0.0012 0.00073 0.0013
Zr : 0,025 0.034 0.028 0,018 0.014 0.019
Co 0.0025 0.0036 0.0029 TrR<0,001 TRL0, 001 TR<0,001
St 0,021 0,012 0,046 - 0,044 - 0,050 0.059
Yb TR<0. 004 TR0, 004 TR0, 004 NIX0. 004 "1+ 0,0049 NIK0, 004
Cr 0.020 0.023 . 0.024 . 0.0092 0.0081 0.010

Other elements

Nil mecrrmecr e c e r e e m e e e e e e e S e S NS EN G S R n S e m e >

THIS REPORT IS SUBMITTED TO THE AUDRESSED CLIENT FOR HIS EXCLUSIVE UBE. AS A PROTECTION TO THE CLIENT. THE PUBLIC AND THIS LABORATORY. THIS
REPORT MAY NOT BE USED IN WHOLE OR IN PART FOR ADVERTISING, PUBLICITY OR PROMOTION WITHOUT WRITTEN AUTHORIZATION.



‘PACIFIC SPECTROCHEMICAL LABORATORY, INC.

CROSBY LABS October 21, 1982
SEMIQUANTITATIVE ANALYSIS

43309 43310 43311 - 43312
Si 27.% 21,% 27.% 23.%
Fe 4.6 5.3 2.3 3.0
Al 8.6 9,2 7.8 10,
Ca 3.2 8.5 3.7 4,1
Na 4,9 5.2 6.1 6.1
Mg 1.1 1.1 1.1 1.2
K 2,3 3.4 4,0 4,3
Ti 0,62 0,77 0.58 0.69
Mn 0,059 0,050 0,036 0.037
Pb ND<K0,01 TR<0,01 Np<0,01 ND<Q, 01
Ba TRK0,10 ===e=mmcccman- S mmmecsm e cene— S >
Ga - 0,0059 0.0066 0,0054 0.0062
v 0,0090 0,0076 . 0,0080 0,0098
Cu 0.00081 0,0051 0.0018 0,0023
Ni 0,0020 0,0016 0,0018 0,0020
Zr 0.021 0,040 0,032 0.027
Co TrR<0,001 TR<0,001 0,0023 0,0019
Sr 0,033 0.033 0,027 0.023
Yb N<0, 004 ND<0. 004 TR<0.004 TR0, 004
Cr 0,015 - 0.014 . 0,020 0,020
Other elements Nil ~eermecceccccccncncaa- - s e e e e e e e e e e >

THIS REPORT I8 SUBMITTED TO THE ADDRESSED Cl.léNT FOR HIS EXCLUSIVE USE. AS A PROTECTION TO THE CLIENT, THE PUBLIC AND THIS LABORATORY, THIs

REPORY MAY NOT BE USED IN WHOLE OR IN PART FOR ADVFRTISING, PUBLICITY OR PROMQTION WITHOUT WRITTEN AUTHORIZATION.



.' PACIFIC SPECTROCHEMICAL LABORATORY, INC.

CROSBY LABS : - October 21, 1982

SEMIQUANTITATIVE ANALYSIS

43386 43387 43388 43389
Si 23,% . 21,% 23,% 26,%
Fe 4,2 : 3.7 3.6 ~ 3.0
A1 8.9 10, 8.6 10, -
Ca 3.3 7.9 3.1 1.4
Na 7.5 4,5 7.2 6.0
Mg 0.76 1.7 1.0 0. 54
K 4,0 2,7 5.3 4.5
Ti 0.71 0.95 0,70 0.37
Mn 0.079 0.044 0,044 0,032
Pb . NDKO0,0] ==cmmmcccccccmccccccamccaccecccccmme——————a————————————
Ba TR0, 10 TR0, 10 TR0, 10 ND<0, 10
Ga - 0.0052 - 0,0053 - 0,0034 0.0072
v 0.012 0.0086 0.011 0.0070
Cu 0,012 0.0075 0.027 0.019
Ni 0,0015 0.0018 0.0020 0.0013
Zr : 0,047 0.035 0.056 0.035
Co ND<0,001’ 0,0024 : 0.0025 ND<0, 001
Sr . 0,047 0,023 0,032 o 0.044
Yb NK0,004 .. TR<0. 004 . TR0, 004 ND<0, 004
Cr 0.024 ' 0,014 0.025 0,0091
Other elements nil =~=cecaa- - o 0 0 e O e 8 0 0 —m——m———— e m e ———————— >

Respectfully submitted,
o
Z'L/ [(.’

PACIFIC SPECTR N\ICAL LABORATORY, INC.

THIS REPORT IS BUBMITTED TO THE ADDRESSED CLIENT FOR HIS EXCLUSIVE USE. AS A PROTECTION YO THE CLIENT, THE PUBLIC AND THIS LABORATORY. THIS
RIPORT MAY NOY BE USED IN WHOLE OR IN PART FOR ADVERTISING, PUBLICITY OR PROMOTION WITHOUT WRITTEN AUTHORIZATION,
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CROSBY LABORATORIES -
RESEARCH AND CONSULTING

Biological * Microbiological * Chemical ¢ Environmental
625 WEST KATELLA AVE., SUITE 4 ¢ ORANGE, CALIFORNIA 92667  (714) 639-3821

LAB NO. 43194
SCOTT SOULE & ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM _SAMPLES
SUITE K SUBMITTED. SEPTEMBER 29, 1982
ORANGE, CALIFORNIA 92667 REPORTED__ UCTOBER 26, 1982

*
CHEMICAL ANALYSES SOULE ID:. A (1, 2, 3, 6, 7,10)

. CONCENTRATION UNITS
INDBQANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM . , : BA 0.53 MG/L
CADMIUM Co ' ND<0.01 MG/L
CHROMIUM CR . ND<O.O1 MG/L
LEAD PB ND<0.01 MG/ L
MERCURY He ND<0.0005 MG/L
SOLIDS - WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT . 25.9403  GRAMS
MOISTURE (WT. LOSS @ 104° C) 33.41 ¥ OF WET SAMPLE
DRY SOLIDS (RESIDUE a 104° C) 66.59 % OF WET SAMPLE
VOLATILE S0LIDS(LOSS @ 550° C) 2.79 % OF WET SAMPLE
ASH (RESIDUE @ 550° C) 63.80 % OF WET SAMPLE
LNORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
. X OF ASH
SILICON , S1 - ‘ 23.0
IRON ' . FE 4.2
ALUMINUM AL 9.9
_CALCIUM Ca 6.2
SODIUM NA ~ 5.0
MAGNESIUM MG 1.3
POTASSIUM - K 3.2
TITANIUM . - T1 0.7
MANGANESE MN : 0.037
LEAD : - . 0.028
BARI UM BaA TR<0.10
GALLIUM Ga , 0.0050
VANADIUM v - 0.0073
CoPPER Cu ‘ 0.0097
NICKEL N1 * 0.0023
ZIRCONIUM ZR ' 0.025
CoBALT Co ' 0.0025
STRONTIUM ' SR 0.021
YTTERBI UM Y8 TR<0.004
CHROMIUM CRr 0.020
OTHER ELEMENTS - , , NIL
ANALYZED BY A.L., P.S.L. AND C.L.
* COMPOSITE OF 6 SEPARATE SAMPLES. ~ e ’
Ry Y. :/" -
EDWIN S. CrRcsBY, PHD.

DIRECTOR

Approved by: State of Californis, Department of Health Services, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Microbiological * Chemical ¢ Environmental
625 WEST KATELLA AVE., SUITE 4 » ORANGE, CALIFORNIA 92667 « (714) 639-3821

LAB NO. 43195
SCOTT SOULE & ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 -NORTH ELM STREET BOTTOM SAMPLES
SUITE K SUBMITTED. SEPTEMBER 29, 1982
‘ORANGE, CALIFORNIA 92667 REPORTED UCTOBER 26, 1982

SOULE ID: B (&4, 5) 7

CONCENTRATION UNITS
INORGANICS - E.P, EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

HEMICAL ANALYSES

BARIUM _ BA 0.80 MG/L
CADMIUM Co ' ND<0.01 MG/L
CHROMIUM CRrR . ND<K0.01 MG/L
LEAD P8 ND<0.01 MG/L
MERCURY HG ND<0.,0005 MG/L
SOLIDS - WET SAMPLES
SAMPLE ALIQuUOT, WET WEIGHT 19.8905 GRAMS
MOISTURE (WT. LOSS @ 104° C) 38.86 % OF WET SAMPLE
DRY SOLIDS (RESIDUE a 104° C) 61.14 2 OF WET SAMPLE
VOLATILE SoLIDS(LOSSs @ 550° C) 4,76 % OF WET SAMPLE
AsH (RESIDUE a 550° C) ' 56 .38 X OF WET SAMPLE
INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
X OF AsH
- SILICON S1 21.0°
IRON ‘ : Fe 4.9
ALUMINUM AL : 10.0
.CALCIUM Ca 7.8
SoDIUM NA 4.6
MAGNESIUM MG 1.6
POTASSIUM ' K 2.3
TITANIUM - - T1 0.99
MANGANESE MN 0.044
LEAD : "PB ‘ 0.031
BARIUM BA TR<0.10
GALLIUM Ga 0.0059
VANADIUM Vv 0.0086
COPPER Cu ‘ 0.016
NICKEL N1 " 0.0030
ZIRCONIUM IR 0.034
COBALT Co ‘ 0.0036
STRONTIUM - SR : 0.012 -
YTTERBIUM A {:] TR<0.004
CHROMIUM CRrR 0.023
OTHER ELEMENTS - _ : : NIL
ANALYZED BY A.L., P.S.L. AND C.L. ‘
* COMPOSITE OF 2 SEPARATE SAMPLES. o) C,
' J/’ ! "/ £ /
EDWIN S CrcseyY, PHD.

DIRECTOR

- Approved by: State of California, Department of Heolth _Services». Laboratory Section



CROSBY LABORATORIES .
RESEARCH AND CONSULTING

Biological * Micrubiological * Chemical ¢ Environmental
625 WEST KATELLA AVE., SUITE 4 * ORANGE, CALIFORNIA 92667 '« (714) 639-3821

LAB NO. 43196
SCOTT SOULE & ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SUITE K SUBMITTED. SEPTEMBER 29, 1982
.ORANGE, CALIFORNIA 92667 REPORTED OCTOBER 26, 1982

CHEMICAL ANALYSES SOQULE ID: c (8, 9)

CONCENTRATION UNITS

INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)
BARIUM o 4 BA 0.91 MG/L
CADMIUM Co ' ND<0.01 MG/L
CHROMIUM Cr .ND<0.01 MG/L

‘ LEAD PB , 0.03 MG/L

. MERCURY HG ND<0.0005 MG/L

SOLIDS -~ WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT: 15.3054 GRAMS
MOISTURE (WT. Loss @ 104° C) 33.36 %¥ OF WET SAMPLE
DRY SoLIDS (RESIDUE @ 104° C) 66.64 ¥ OF WET SAMPLE

VOLATILE SoLIDs(Loss @ 556° C) 3.30 X OF WET SAMPLE
ASH (RESIDUE @ 550° C) 63.34 X OF WET SAMPLE

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)

' ‘ . X _OF AsH
SILICON : S1 : 21.0
IRON ' . FE 3.7
ALUMINUM AL ' - 12.0

~CALcIuM Ca 5.6
SoDIUM NA : 5.3
MAGNESIUM . MG 1.5
PoTASSIUM K 3.5
TITANIUM . - T1 0.62
MANGANESE A MN ' 0.037
LEAD : " PB . A 0.0098
BARI UM BA TR<0.10
GALLIUM GaA : 0.006S
VANADIUM Vv 0.0068
CoOPPER Cu . , 0,011
NICKEL NI * 0.0021
ZIRCONIUM ZR : 0.028
COBALT ' Co ' 0.0029
STRONTIUM : SR 0.046
YTTERBIUM Y8 TR<0.004
CHROMIUM Cr 0.024
OTHER ELEMENTS -- _ , NIL

ANALYZED BY A.L., P.S.L. AND C.L.

-~

* COMPOSITE OF 2 SEPARATE SAMPLES. o -/

. L . -4/;' -~ .
EOWIN S. CrcssBY, PHD.

DIRECTOR

Approved by: State of California, Depariment of Health Services, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Micr: biological * Chemical * Environmental
625 WEST KATELLA AVE., SUITE 4 * ORANGE, CALIFORNIA 92667 '« (714) 639-3821

SCOTT SOULE ¢ ASSOCIATES
856 NORTH ELM STREET
SUITE K

ORANGE, CALIFORNIA 92667

CHEMICAL ANALYSES

INORGANICS - E.P.

BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY

SOLIDS - WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT
MOISTURE (WT. LOoSs @ 104° C)

BA
Co
Cr
PB
He

DRY SoLIDS (RESIDUE @ '104° C).

VOLATILE SoLIDS(Loss @ §50° C)

"AsH (RESIDUE a 550° C)

INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)

SILICON
IRON
ALUMINUM
CALCIUM
- SODIUM
MAGNESTUM
PoTASSIUM
TITANIUM
MANGANESE
LEAD

BARI UM
GALLIUM
VANADIUM
COPPER
NICKEL
ZIRCONIUM
COBALT
STRONTIUM
YTTERBIUM
CHROMIUM
0OTHER ELEMENTS

ANALYZED BY A.L.; P.S.L. AND C.L.

S1
FE
AL
Ca

‘NA

MG
K

T1
MN
PB
Ba
GA
V.
Cu
NI
ZR
Cco
SR
Y8
CRrR

LAB NO.
SAMPLE ID:

43242
LAKE EVANS, RIVERSIDE
BOTTOM SAMPLES
SUBMITTED_SEPTEMBER 30, 1982
REPORTED QCTOBER 26, 1982
SQULE ID: BS

CONCENTRATION UNITS

EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

0.04 MG/L
ND<0.01 MG/L
. ND<0.01 MG/L
ND<0.01 MG/L
ND<0.0005 MG/L
16.2635  GRAMS

17.85 % OF WET SAMPLE
82.15 X OF WET SAMPLE
0.50 - % OF WET SAMPLE
81.65 % OF WET SAMPLE
¥ OF ASH

25.0

2.0

1

.

0.0
2.7
7.2
0.7
3.5
0.38
0.037
ND<0.01
TR<0.10
0.0048
0.,0058
0.0052
* 0.0012
0.018
TR<0.001
0.044
ND<O.004
0.0092
NIL

- ” .
e -
P o -
¢ - . ',:’/ o~ s S

EowIN S, CrRcsBY, PHD.
DIRECTOR

Approved by: State of California, Depariment of Heslth Services, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Microbiological * Chemical ¢ Environmental ”
625 WEST KATELLA AVE. SUITE 4 ¢ ORANGE, CALIFORNIA 92667 o (714) 639-3821
, : ’ . LAB NO. 43307
SCOTT SOULE ¢ ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SUITE K : SUBMITTED_OCTOBER 5, 1982
DRANGE, CALIFORNIA 92667 REPORTED OCTOBER 26, 1982

CHEMICAL ANALYSEs ~ SOULE ID:  ws-1

' ONCENTRATION UNITS
INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

-

BARIUM BaA 0.21 MG/L
CADMIUM Co . ND<0.01 MG/L
CHROMIUM CrR " ND<0.01 MG/L
LEAD : ' PB . ND<O.01 MG/L
MERCURY HG ND<0.0005 MG/L
SOL.IDS - WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT - 14 .3565 GRAMS
MOISTURE (WT. LDSS @ 104° C) 13.23 ¥ OF WET SAMPLE
DRY SoLIDS (RESIDUE @ 104° C) - 86.77 X OF WET SAMPLE
VOLATILE SoLIps(Loss @ s550° C) - 1.08 ¥ OF WET SAMPLE
AsH (RESIDUE @ 550° C) 85.69 X OF WET SAMPLE
INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS) '
' % OF ASH
SILICON S1 22.0
IRON - FE 3.2
ALUMINUM AL : 11.0
CALCIUM ; ~ Ca 5,2
SobI1UM : NA 5.9
MAGNESIUM - Me 0.9
POTASSIUM K 3.8
TITANIUM . T1 0.8
MANGANESE © MN 0.029
LEAD P8 , ' . ND<0.01
BARI UM Ba '  ND<0.10
GALLIUM  GA o 0.0057
VANADIUM \ A 0.0069
COPPER ) Cu . 0.0029
NICKEL NI , 0.00073
ZIRCONIUM : IR : : 0.014
CoBALT Co TR<0.001
STRONTIUM SR ' 0.050
YTTERBIUM YB 0.0049
CHROMIUM : CR . : _ 0.0081
OTHER ELEMENTS - NIL

ANALYZED BY A.L., P.S.L. AND C.L.

s » /

(,? / /‘ o g
(’.4.'./4/2{/\),/ /(_.«/,..‘1
EbwIN S, CrRcsBY, PHD.
DIRECTOR

Approved by: Stats of California, Depariment of Health Services, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Microbiological * Chemical * Environmental
625 WEST KATELLA AVE., SUITE 4 « ORANGE, CALIFORNIA 92667 « (714) 639-3821

LAB NO. 43308
SCOTT SOULE & ASSOCIATES : SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SUITE K SUBMITTED OCTOBER 5, 1982
ORANGE, CALIFORNIA 92667 REPORTED___OCTOBER 26, 1982

SOULE ID: wB-2
CONCENTRATION UNITS

INORGANICS ~ E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

CHEMICAL ANALYSES

BARIUM BA . 0.33 MG/L
CADMIUM Co ND<0.01 MG/L
CHROMIUM CRr ‘ * ND<0.01 MG/L
LEAD P8 ' ND<0.01 " MG/L
" MERCURY HG ND<0.0005 MG/L
SQLIDS - WET SAMPLES ,
SAMPLE ALIQUOT, WET WEIGHT 13.8289 GRAMS
MOISTURE (WT. LOsSs @ 104° C) 19.58 % OF WET SAMPLE
DRY SoLIDS (RESIDUE @ 104° C) 80.42 . % OF WET SAMPLE
VOLATILE SoLIDS(LOSS @ 550° C) 1.01 ¥ OF WET SAMPLE
AsH (RESIDUE @ 550° () 79.41 % OF WET SAMPLE
INDRGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
_ ' % OF _ASH
SILICON ‘ ‘ SI ' 25.0
IRON ' FE _ ‘ 2.5
ALUMINUM AL o 11.0
-CALCTUM CA : . ‘ 3.1
SODIUM NA ‘ 6.4
MAGNESIUM MG 0.75
POTASSIUM K . 2.4
TITANIUM . T1 ' 0.45
MANGANESE MN 0.047
LEAD ' PB : ND<O.01
BARI UM BA TR<0.10
GALLIUM : GA 0.0033
VANADIUM \ ) 0.0065
COPPER Cu . 0.0022
NICKEL N1 0.0013
ZIRCONIUM ZR 4 0.019
CoBALT _ Co TR<0.001
STRONTIUM SR 0.059
YTTERBIUM . Y8 ND<0.004
CHROMIUM Cr 0.010
OTHER ELEMENTS -- . : T NIL
ANALYZED BY A.L., P.S.L. AND C.L.
07, ( 7 /
L t. el
Eowa S. CROSBY. PHD.
.DIRECTOR

Approved by: State of Californis, Department of Health Services, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Microbiological ¢ Chemical * Environmental .
625 WEST KATELLA AVE. SUITE 4 * ORANGE, CALIFORNIA 92667 » (714) 639-?82!
LAB NO. 43309 .
SCOTT SOULE ¢ ASSOCIATES SAMPLE ID: LAKE EVANS, RIVERSIDE
856 -NORTH ELM STREET BOTTOM_SAMPLES
SulTeE K SUBMITTED OCTOBER 5, 1982
DRANGE, CALIFORNIA 92667 REPORTED___QcTOSER 26, 1982

wB-3

CHEMICAL ANALYSEs  SOULE 1D
' . CONCENTRATION UNITS
INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM BA 0.16 MG/L
CADMIUM Co ND<0.01 MG/L
CHROMIUM Cr " ND<O0.01 MG/L
LEAD PB . ND<0.01 MG/L
. MERCURY HG 0.0016 MG/L
SoLIps - WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT , 14.4301 GRAMS
MOISTURE (WT. Loss @ 104° C) 17.10 X OF WET SAMPLE
DRY SoLIDS (RESIDUE 2 i1c%° C) : 82.90 %X OF WET SAMPLE
VOLATILE SOLIDS(LOSS @ 550° C) 1.11 X OF WET SAMPLE
AsH (RESIDUE @ 550° C) _ 81.79 X OF WET SAMPLE
INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS) ;
, ' : ' ' % OF ASH
SILICON S1 : : 27.0
- IRON | FE | 436
ALUMINUM AL : 8.6
CALCIUM CA 3.2
SOoD1uUM NA 4.9
MAGNESIUM MG 1.1
POTASSIUM K 2.3
TITANIUM : TI ' 0.62
MANGANESE MN 0.059
LEAD PB ’ : ND<0 .01
BARIUM BA ' TR<O. 10
GALLIUM GA - 0.0059
VANADIUM \" . 0.0090
COPPER Cu . 0.00081
NICKEL NI 0.0020
ZIRCONIUM IR . 0.021
COBALT ‘ Co TR<0.001
STRONTIUM SR 0.033
YTTERBIUM Y8 ‘ ND<O0.004
CHROMIUM _ CrR _ 0.015
OTHER ELEMENTS -- NIL
ANALYZED BY A.L., P.S.L. AND C.L.
7
s A A ]
EowIN S. CRGSBY, PHD.
DIRECTOR

Approved by: State of California, Depariment of Heslth Services, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Microbiological * Chemical * Environmental
625 WEST KATELLA AVE. SUITE 4 ¢« ORANGE, CALIFORNIA 92667 « (714] 639-382I

LAB NO. 43310
SCOTT SOULE & ASSOCIATES SAMPLE ID:_LAKE EvANS, RIVERSIDE
856 -NORTH ELM STREET BOTTOM SAMPLES
SUITE K SUBMITTED OCTOBER 5, 1982
ORANGE, CALIFORNIA 92667 REPORTED__ UCTOBER 26, 1982

CHEMICAL ANALYSgs ~ SOULE IDi__ WB-4

. . } QOngﬂTRATION UNITS
INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM , BA , . 0.88 MG/L
CADMIUM Co ND<0.01 MG/L
. CHROMIUM Cr ND<0.01 MG/L
LEAD P8 ND<0.01 MG/L
MERCURY He ' 0.0012 MG/L
SOLIDS - WET SAMPLES .
SAMPLE ALIQUOT, WET WEIGHT ~18.0140 GRAMS
MOISTURE (WT. Loss @ 104° C) 25.76 =~ X OF WET SAMPLE
DRY SouLIDS (RESIDUE a 104° C) 74.24 ¥ OF WET SAMPLE
VOLATILE SoL1ips(Loss @ 550° C) , 1.46 ¥ OF WET SAMPLE
AsH (RESIDUE @ 550° C) 72.78 ¥ OF WET SAMPLE
INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
: : ' o X _0F _A3H
- SILICON S1 21.0
IRON FE 5.3
"TALUMINUM AL » 9.2
CALCIUM : Ca : 8.5
SODIUM NA 5.2
MAGNESIUM - M6 1.1
POTASSIUM _ K : 3.4
TITANTUM : 11 . . 0.77
MANGANESE MN 0.050
LEAD PB ‘ TR<0.01
BARI UM ' BA ' TR<0.10
GALLIUM Ga ' : 0.0066
VANADIUM v ' 0.0076
COPPER Cu : 0.0051
NICKEL ‘ NI : - 0.0016
ZIRCONIUM : IR . 0.040
CoBALT Co ) TR<0.001
STRONTIUM SR 0.033
YTTERBIUM Ys _ , : ND<0O.004
CHROMIUM , Cr i 0.014
OTHER ELEMENTS -— NIL

ANALYZED BY A.L., P.S.L. AND C.L.

4

EDwIN S, CRrRGSBY, PHD.
DIRECTOR .




CROSBY LABORATORIES -
RESEARCH AND CONSULTING

Biological * Microbiological * Chemical * Environmental
625 WEST KATELLA AVE. SUITE 4 + ORANGE, CALIFORNIA 92667 « (714) 639-382I

LAB NO. 43311
SCOTT SOULE & ASSQCIATES _ SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SUITE K SUBMITTED OCTOBER 5, -1982
ORANGE, CALIFORNIA 92667 REPORTED OCTOBER 26, 1982

CHEMICAL ANALYSES . SOULE ID:_ WB-S

CONCENTRATION UNITS
INORGANICS ~ E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM BA : 0.27 MG/L’
CADMIUM Co ND<0.O1 MG/L
CHROMIUM Cr *ND<0.01 MG/L
LEAD PB ND<0 .01 MG/L
MERCURY HGe 0.0013 = MG/L
S0LIDS - WET SAMPLES

SAMPLE ALIQUOT, WET WEIGHT : 16.8671 GRAMS
MOISTURE (WT. Loss @ 104° C) 15.65 ¥ OF WET SAMPLE
DRY SOLIDS (RESIDUE @ 104° C) 84.35 . % OF WET SAMPLE

VOLATILE SoLIDS(LOSS @ 550° C) 0.97 X OF WET SAMPLE

ASH (RESIDUE @ 550° C) 83.38 X OF WET SAMPLE

INORGANICS ~ ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
4 ' % OF _ASH

SILICON ' : - S1 27.0
IRON : FE 2.3
ALUMINUM AL 7.8
-CALCIUM ' CA , 3.7
Sopi1uM . NA 6.1
MAGNESIUM MG 1.1
POTASSIUM K - 4.0
TITANIUM . Tr 0.58
MANGANESE MN 0.036
LEAD ' PB ' ND<0.01
BARI UM BA TR<0.10
GALLIUM Ga ‘ 0.0054
VANADI UM \ ) 0.0080
COPPER Cu . 0.0018
NICKEL NI 0.0018
ZIRCONIUM IR . 0.032
COBALT _ Co 0.0023
STRONTIUM SR 0.027
YTTERBIUM Ys TR<0.004
CHROMIUM Cr 0.020
OTHER ELEMENTS - o NIL

ANALYZED BY A.L., P.S.L. AND C.L.
' . (‘ ‘
////,/ 287 S
EOWIN S. CrcsBY, PHD.
DIRECTOR

Approved by: State of California, Department of Haalth Services. Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING -

Biological * Microbiological * Chemical ¢ Environmental B
625 WEST KATELLA AVE. SUITE 4 * ORANGE, CALIFORNIA 92667 (714} 639-3821 °
LAB NO.__ 43312
SCOTT SOULE ¢ ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SuUITeE K SUBMITTED_OCTOBER 5, 1982

ORANGE, CALIFORNIA 92667 REPORTED OUCTOBER 26, 1982

. CHEMICAL ANALYSEs ~ SOULE IDs__ wB-6
) CONCENTRATION UNITS
INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARI UM Ba ~0.28 MG/L
CADMIUM Co ND<O0 .01 MG/L
CHROMIUM - Cr -ND<0 .01 MG/L
LEAD P8 , ND<0.01 MG/L
MERCURY HG ' 0.0022 MG/L
SOLIDS - WET SAMPLES
SAMPLE ALIQUQOT, WET WEIGHT 15.9993  GRAMS
MOISTURE (WT. Loss @ 104° C) ' 20.23 X OF WET SAMPLE
DRY SoLIDS (RESIDUE a 104° C) : 1 79.77 X OF WET SAMPLE
VOLATILE SoLIDS(LOss @ 550° C) 0.24 X OF WET SAMPLE
AsH (RESIDUE @ 550° C) 79.53 X OF WET SAMPLE
INORGANICS ~ ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS) :
‘ : % _OF ASH
SILICON S1 23.0
- IRON FE : 3.0
ALUMINUM AL : 10.0
CALCIUM . Ca 4.1
SODIUM , NA 4 ' , 6.1
MAGNESIUM MG 1.2
. POTASSIUM K : 4.3
"TITANIUM : T1 0.69
MANGANESE MN 0.037
LEAD PB . : ND<0 .01
BARI UM BA : ’ TR<0.10
GALL IUM GA ‘ . 0.0062
VANADIUM \ ‘ 0.0098
COPPER Cu s 0.0023
NICKEL NI ‘ ’ 0.0020
ZIRCONIUM » R : 0.027
COBALT Co 0.0019
STRONTIUM SR 0.023
YTTERBIUM YB TR<O0.004
CHROMIUM CR 0.020
- OTHER ELEMENTS - _ ' " NIL
ANALYZED BY A.L., P.S.L. AND C.L.
| (7 7 /7
- / ’ k sa _vv/_-/
EowIN S. CrRcsBY, PHD.
DIRECTOR

Approved by: State of California, Department of Health Services, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Mlcrob:ologtcal * Chemical * Environmental
625 WEST KATELLA AVE. SUITE 4 ¢ ORANGE, CALIFORNIA 92667 o (714) 639- 3821 °

: LAB NO. 43386
SCOTT SOULE ¢ ASSDCIATES SAMPLE ID:_LAKE EvANS, RIVERSIDE
856 NORTH ELM STREET ‘ BOTTOM SAMPLES
SUITE K : SUBMITTED UcCOTOBER 13, 1982
ORANGE, CALIFORNIA 92667 REPORTED  UCTOBER 26, 1982
CHEMICAL ANALYSEg  SOULE ID:  B-3

CONGENTRATION UNITS
INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM BA 0.09 MG/L
CADMIUM Co ND<0.01 MG/L
CHROMIUM - CrR. _.ND<0.01 MG/L
LEAD PB ND<O0.01 MG/L
MERCURY , He - ND<0.0005 MG/L
SOLIDS - WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT 17.0575 GRAMS
MOISTURE (WT. LOosSs @ 104° C) : 12.57 ‘% OF WET SAMPLE
DRY SOL1IDS (RESIDUE @ 104° C) , 87.43 %X OF WET SAMPLE
VOLATILE SOLIDS(LOSS '@ §50° C) ' _ 0.51 ¥ OF WET SAMPLE
AsH (RESIDUE @ 5s50° C) 86.92 X OF WET SAMPLE
INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS) ' _
' _ % _OF_AsH
SILICON SI ' 23.0
IRON . FE 4.2
" ALUMINUM AL : . 8.9
CALCIUM Ca 3.3
SODIUM NA 7.5
MAGNESIUM MG 0.76
PoTASSIUM K . 4.0
TITANIUM . TI 0.71
MANGANESE MN 0.079
LEAD PB . ND<0.01
BARI UM BA 4 . : TR<0.10
GALLIUM GA _ 0.0052
VANADIUM \Y 0.012
CoPPER _ Cu ' 0.012
NICKEL NI ’ .. * 0.0015
ZIRCONIUM ZR ‘ 0.047
COBALT Co "~ ND<0.001
STRONTIUM SR 0.047
YTTERBIUM Ys : ND<0.004
CHROMIUM CR ~ 0.024
OTHER ELEMENTS -- _ : NIL

ANALYZED BY A.L., P.S.L. AND C.L.

s 7
T G
T AT
EOwWIN S. CRcseY, PHD.
DIRECTOR

Approved by: State of California, Department of Health Services, Laboretory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

BiologicaAl * Microbiological * Chemical * Environmental
625 WEST KATELLA AVE, SUITE 4 ¢ ORANGE, CALIFORNIA 92647 « (714} 639-3821

, LAB NO. 43387
SCOTT SOULE & ASSOCIATES SAMPLE ID:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SUITE K SUBMITTED UCTOBER 13, 1982
ORANGE, CALIFORNIA 92667 REPORTED OCTOBER 26, 1982

CHEMICAL ANALYSES SOULE ID:__ B-4

~ CONCENTRATION UNITS
INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM BA 0.22 MG/L
CADMIUM Co ) ND<0 .01 MG/L
CHROMIUM Cr ' ND<O0.01 MG_/L
LEAD P8 : - ND<O.01 MG/L
MERCURY _ He _ ND<O .0005 MG/L
SOLIDS - WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT 17.8757 GRAMS
MOISTURE (WT. LOoss @ 104° C) 15.28 %X OF WET SAMPLE
DRY SOLIDS (RESIDUE @ 104° C) 84 .72 % OF WET SAMPLE
VOLATILE SOLIDS(LOSS @ 550° C) 7.10 X OF WET SAMPLE
ASH (RESIDUE @ 550° C) 77.62 %X OF WET SAMPLE
INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)
: : X _OF ASH
SILICON SI 21.0
IRON : FE 3,7
ALUMINUM AL : 10.0
CALCIUM - Ca ' 7.9
SODIUM NA 4.5
MAGNESIUM MG 1.7
PoTAsSIUM K o 2.7
TITANTUM : T1 ’ ' 0.95
MANGANESE ~MN 0.044
LEAD ' P8 ND<0.01
BARI UM BA ND<0. 10
GALLIUM GA 0.0053
VANADIUM v 0.0086
CorPPER Cu ' 0.0075
NICKEL NI _ . 0.0018
ZIRCONIUM IR 0.035
CoBALT Co 0.0024
STRONTIUM SR 0.023
YTTERBIUM YB TR<0.004
CHROMIUM _ CR . 0.014
OTHER ELEMENTS | - . NIL
ANALYZED BY A.L., P.S.L. AND C.L.
¢ 7/
N AN A =
EDWIN S. CRcsBY, PHD.

DIRECTOR

Approved by: State of California, Department of Health Services, Laboratory Section



CROSBY LABORATORIES
~ RESEARCH AND CONSULTING

Biological * Microbiological * Chemical ¢ Environmental )
625 WEST KATELLA AVE., SUITE 4 » ORANGE, CALIFORNIA 92667 « (714) 639-3821 °

LAB NO. 43388
SCOTT SQULE & ASSQOCIATES SAMPLE ID.:_LAKE EVANS, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SurTte K SUBMITTED - OCTOBER 13, 1982
ORANGE, CALIFORNIA 92667 - REPORTED UCTGOBER 26, 1982

CHEMICAL ANALYSES SQULE ID:__ B-S

: : . CONCENTRATION UNITS
INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM BA . 0.04 MG/L
CADMIUM Co ' ND<0.01 MG/L
CHROMIUM Cr : ND<0.01 MG/L
LEAD ‘ PB ND<KO .01 MG/L
MERCURY HG : 0.0006 MG/L
SQLIDS ~ WET SAMPLES _
SAMPLE ALIQUOT, WET WEIGHT | 18.2328 GRAMS
MOISTURE (WT. Loss @ 104° C) : 16.67 ¥ OF WET SAMPLE
DRY SoLIDS (RESIDUE @ 104° C) 83.33 ¥ OF WET SAMPLE
VOLATILE SoLIDS(LDSS @ 550° C) 0.38 X OF WET SAMPLE
AsH (RESIDUE @ 550° C) 82.95 %X OF WET SAMPLE
INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS) ,
N : . ¥ _OF _AsSH
SILICON S1 . 23.0.
IRON Fe 3.6
ALUMINUM AL 8.6
CALCIUM Ca _ 3.1
SaDIUM NA . 7.2
MAGNESIUM : MG 1.0
PoTAassIuM K 5.3
TITANTUM . T1 0.7
MANGANESE MN 0.044
LEAD , PB . ND<0.01
BARI UM BA ' , : TR<0.10
GALLIUM GA , 0.0034
VANADI UM \ 0.011
COPPER Cu ' 0.027
NICKEL NI - " 0.0020
ZIRCONIUM ZR ) 0.056
COBALT Co 0.0025
STRONTIUM SR 0.032
YTTERBIUM Y8 TR<0.004
CHROMIUM _ Cr : 0.025
OTHER ELEMENTS - : NIL
ANALYZED 8Y A.L., P.S.L. AND C.L.
ﬁ;/ ’ <\15’L//7
L Y T
EOWIN S. CRrRCsBY, PHO.
DIRECTOR

Approved by: State of California, Department of Health Services, Laboratory Section



CROSBY LABORATORIES
RESEARCH AND CONSULTING

Biological * Microbiological * Chemical ¢ Environmental
625 WEST KATELLA AVE. SUITE 4 * ORANGE, CALIFORNIA 92647  (714) 639-3821

LAB NO. 43389 .
SCOTT SOULE ¢ ASSOCIATES SAMPLE ID: LAKE EvaNs, RIVERSIDE
856 NORTH ELM STREET BOTTOM SAMPLES
SUITE K ‘ SUBMITTED. OCTOBER 13, 1982
ORANGE, CALIFORNIA 92667 REPORTED_ OCTOBER 26, 1982

CHEMICAL ANALYses ~ SOULE 1D:_  B-6
~ CONCENTRATION UNITS

INORGANICS - E.P. EXTRACTED SAMPLES (ATOMIC ABSORPTION ANALYSIS)

BARIUM . , : BA o 0.12 MG/L
CADMIUM : Co ' ND<0.01 MG/L
CHROMIUM Cr ~ _ND<0.01 MG/L
LEAD PB ND<0.01 MG/L
MERCURY HeG ND<0.0005 MG/L
SOLIDS - WET SAMPLES
SAMPLE ALIQUOT, WET WEIGHT 18.1651 GRAMS
MOISTURE (WT. LOoss @ 104° C) 11.46 X OF WET SAMPLE
DRY SoLIDS (RESIDUE @ 104° C) 88.54 X OF WET SAMPLE
VOLATILE SoLIps(Loss @ s550° C) 0.35 % OF WET SAMPLE
AsH (RESIPUE @ 550° C) © 88.19 X OF WET SAMPLE
INORGANICS - ASHED SAMPLE (SPECTROGRAPHIC ANALYSIS)

' o . X OF_ASH
SILICON S1 - 26.0
IRON . : FE : 3.0
ALUMINUM AL : 10.0
_CALCIUM Ca ' 1.4
SoDIuM NA . 6.0
MAGNESIUM MG 0.54
PoTASSIUM K . 4.5
TITANIUM . - T1 ' 0.37
MANGANESE , MN 0.032
LEAD : Ps . _ ND<0.01
BARI UM BA : ND<O0.10
GALLIUM Ga : 0.0072
VANADIUM \' ' 0.0070
COPPER Cu : 0.019
NICKEL NI " 0.0013
ZIRCONIUM IR 0.035
CoBALT Co ' ND<0.001
STRONTIUM : SR 0.044
YTTERBIUM - YB : ND<0.004
CHROMIUM " CR 0.0091
OTHER ELEMENTS -- . : NIL

ANALYZED BY A.L., P.S.L. AND C.L.
. AN
{ A N

EDWIN s. CrcsBY, PHD.
DIRECTOR

Approved by: State of California, Department of Haalth Services, Laboratory Seclion



STATE OF CALIFORNIA~RESOURCES AGENCY
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SANTA ANA REGION

6809 INDIANA AVENUE, SUITE 200
RIVERSIDE, CALIFORNIA 92506

PHONE: (714) 684-9330

August 23, 1982

Mr. David L. Wigginton
Park and Recreation Department
City of Riverside

3900 Main Street
Riverside, CA 92522

Dear Mr. Wigginton:

Fairmount Lakes Rehabilitation-

This letter will confirm the agreements reached in our discussion in
your office of August 18, 1982.

The procedure and techniques for sampling and analysis of the lake
bottom sediments, as described in Wayne Florian's August 3rd Tetter
to you, are satisfactory. Please submit the data from those tests
to us when they are available. In consultation with the California
Department of Health Services, we will determine the class of waste
(toxic, hazardous, etc.) the dredge spoils will fall into.

When that is done, we will be able to discuss acceptable disposal
methods and locations with you.

Sincerely,

Gordon K. Anderson
Environmental Specialist

cc: Florian/Martinez Associates

GKA:kyw



CITY OF RIVERSTDE

INTEROFFICE MEMO

TO:

FROM:

SUBJECT:

Fairmount Technical Committee DATH: August 20, 1982

Louis M. Hernandez, Park & Recreation Direct

FATRMOUNT LAKES REHABILITATION

Our next meeting is scheduled for September 8, 1982 at

'1:00 p.m. in my office. We have invited Jesse Hubbs and

Sons to attend and discuss dredging and excavating the
lakes. This firm has dredged the lakes in Fairmount Park

in the past.

It is hopefd that this meeting will answer all the necessary
questions posed at our last meeting so we may' continue on
with the project.

LMH/cd

Committee Members: Merle Gardner
Bob Wales
Jim Anderson .
Ken Edwards .24 4982

A



- l501l vtests to. more completely ‘determine ex15t1ng
_tox1c y, 2 ‘note that ‘these tests. will be performed in confor—
mance with the Santa Ana River Water. Quallty Control Board ‘requ :
ropose to the Water’ Quallty Control Board.that:a
e performed in;order. to' determine the leachability.
;Should the Water'Qual ty s




Control Board addltlonally-re
toxic. metal content of the soil utilizing nitric _
perform ‘this test also. All:tests will be performed . in conformance

thodologles as. deflne per ‘the followxng

:APHA—AWWA Standard Methods (Supplement to 15th Edltlon Selec'ed
ed and Cited by EPA“) ! :




CITY OF RIVERSTOE - sk oo o

INTEROFFICE MEMO

TO: Fairmount Technical Advisory Committee DATE: August 6, 1982~

FROM: 1Louis M. Hernandez, Park & Recreation Director T

SUBJECT: FAIRMOUNT LAKES REHABILITATION AUG

9 198

-~ e,

The second Technical Advisory Committee meeting for the
subject project is scheduled for Monday, August 16, 1982
at 11:00 a.m. on the Mezzanine Floor of City Hall.

If this presents any inconvenience to you, please contact
me. ‘ :

IMH/cd

Members: Merle. Gardner, Planning Director
Bob Wales, Public Works Director
Jim Anderson, Water Quality Control Board -~
Bob Nelson, County Flood Control
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CITY OF RIVERSIDE

INTEROFFICE MEMO

L
TO: Fairmount Lakes Technical Advisory DATE: Julfg 20, 1982
Committee _

FROM: 10uis M. Hernandez, Park and Recreation Director

SUBJECT: FAIRMOUNT LAKES REHABILITATION

You are invited to attend a meeting on July 30, 1982 at
3:00 p.m. on the Mezzanine Floor of City Hall to discuss
the subject project. Your charge, as a committee member,
will be to assist in defining what rehabilitation efforts
will be possible to develop within the project budget.

We will be looking forward to seeing you.

LMH/cd

Committee Members: = Bob Wales, Public Works Director
Merle Gardner, ‘Planning Director
Jim Anderson, Regional Water Quality Control v

Ken Edwards, County Flood Control



.- -

~ CITY OF RIVERSIDE

- CITY COUNCIL MEMORANDUM

HONORABLE MAYOR and CITY COUNCIL ' DATE: July 6, 1982

| " AGENDA ITEM #: 46
SUBJECT: FAIRMOUNT LAKES REHABILITATION

The City Council referred the matter of the Fairmount Lakes Rehabilitation to
the Recreation and Cultural Committee for review and recommendation. The
committee met with the Park and Recreation Commission Fairmount Park
Subcommittee; Wayne Florian and Associates, consultant for the project and City
-staff. The Park and Recreation Commission Subcommittee expressed their concerns
about some of the information and recommendations that resulted from Phase I of
the project. The Recreation and Cultural Committee requested that Mr. Florian
and his associates respond to these concerns and explain how they arrived at
these particular recommendations.

After much discussion, the Recreation and Cultural Committee (all three members
present) voted unanimously to recommend to the City Council that Phase I of the
Fairmount Lake Rehabilitation Project be approved as submitted (refer to
Fairmount Lake Consultant Report). The committee further recommended that staff
be authorized to contract with the consultant to perform additional research
that was identified in Phase I and needs to be accomplished prior to proceeding
with Phase II as outlined in the attached flow chart.

Staff is recommending that a Technical Committee composed of the City's Park and
Recreation Director, Public Works Director, Planning Director, the Chief
Engineer of the Riverside County Flood Control and Water Conservation District
or his designee and the Executive Officer of the Water Quality Control Board or
his designee be used to evaluate this additional research and to make the final
project recommendation, which will establish the priorities for how the $1.4
million will be spent. These recommendations will be submitted to the Park and
Recreation Commission and the City Council for final concurrence prior to
proceeding to Phase II. .

RECOMMENDATION
That the City Council:

1. Approve the consultant's report on Phase I of the Faimount Lake
Rehabilitation Study. - : - E

2. Authorize preparation and execution of an amendment to the existing
contract with F]orian/Martinez Associates for additional study.

3. Approve the composition of the Technical Committee as outlined above and
authorize them to evaluate the results of the research and make final
recommendations on how the $1.4 million should be spent, with the
understanding that these recommendations will be submitted to the Park and
Recreation Commission and City Council for final concurrence before
proceeding to Phase II of the project.



Resgectfu11y,

Terry Frifzel, Chairman e«
Recreation and Cultural Committee

PV/CC1/Ea
cc: City Attorney
~City Clerk

- ¥

J"'

'FAIRMOUNT :LAKES. REBABILIIATION-~
'A writte “feportivas® ‘submitted: ff%m Chairman Frizzel, City Council Recreation and
'Cultural Committee, recommending that the City Council (1) approve the consultant's re-
r? :port on Phase I of the Fairmount Lakes Rehabilitation Study; (2) authorize preparation
oo ¢t jand execution of an amendment to the existing contract with Florian/Martinez Associates
\ \\,for additional study; and (3) approve the composition of the Technical Committee as:

8.' joutlined in the report and authorize them to evaluate the results of the research and
b”.make final recommendations on how the $1.4 million should be spent, with the under-
“\‘&.standing that these recommendations will be submitted to the Park and Recreation Commis

-sion and City Council for final concurrence before proceeding to Phase II of the
-projec:. Park and Recreation Commission Members von Pohle and Stewart expressed con-
icern about some aspects of the consultant's report. Following discussion, the City
-Council approved the recommendations as presented.
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ST OFE RIVERSI’( e =

.JTEROFFICE MEMO

TO:

FROM:

'SUBJECT:

City Council Recreation and Cultpral DATE: June 25, 1982
Commlttee .

Louis M. Hernandez

Park and Recreation Dire

FATRMOUNT LAKES REHABIWIZATION

2 On August 11, 1981, the City of Riverside entered into.an

agreement with the State of California in the amount of

.+ $1,400,000 to rehabilitate the lakes within Fairmount Park.
This project was selected by the State due to its proximity

to a highly populated area and the deteriorated condltlon

.+ of the lakes.,

ArTOn January 13 1982, ‘the City entered into an agreement with

- .the Consultlng firm of Florlan/Martlnez Associates to conduct
“'a lake analysis employing varying testing methods which identify
~.all problems associated with the lakes and what it would ideally
- take to restore them to an optimum condition. 1In addltlon, the

.consultant was to make recommendations for the solutions of
.those 1dent1f1ed problems.

- The lake analy81s report has been submitted, reviewed and
_accepted by 'both city staff and the Park and Recreation Commission.

Before .plans and specifications can be developed additional \

-detailed study must be undertaken in certain areas as identified
in the phase One report. Specifically they are sediment disposal

and bypass pipe sizing and location. (See attached memo from the
Public Works Director.)

The Parks Department propoees t6 approve the additional required
research utilizing the same consulting firm through a contract
amendment. When this research has been completed all information

‘'will go to a technical committee comprised of the Park and

Recreation Director, Public Works Director, Planning Director,

and representatives from the County Flood Control District and

Regional Water Quality Control Board. 'The technical committee
will define the project and determine what elements should be
done within the $1,400,000 project budget.

When this has been accomplished it will be forwarded to the Park
and Recreation Commission for review and. concurrence. An
environmental assessment will then be processed for approval

by the Environmental Protection Commission. The consultant will
then be given authorization to prepare bidding documents for
construction of Phase Two, lake rehabllltatlon.;

Attachments



ST OF RIVERSIV ' v

NTEROFFICE MEMO

“TO:

FROM:

SUBJECT:

Park and Recreation Director

Bob Wales | /
Public Works Director

Louis Hernandez . DATE: June 25, 1982

. FAIRMOUNT PARK REHABILITATION

‘X have reviewed the rehabilitation study for the Fairmount
- Park submitted with your memo of June 15, 1982, and while

- I believe it adequately addresses those points which the
- consultant was to cover in Phase I, I do not believe the

City should immediately go to Phase II which, as I under-

.. stand it, was to be detailed spec1flcat10ns and construction
__drawings for the project. Rather, it is my opinion that

- the consultant should be requested to do further studies
15'1n the follow1ng two areas for the following reasons.

S, Addltlonal silt samples should be taken from the bottom

- of Lake Evans and an analysis run to verify precisely
what, if any, amount of those deposits are contaminated
to such a degree to requlre their removal to a Class I
landfill. It is my opinion that no further work should

" proceed’ until this is accomplished. This is based on
the fact that if a significant portion of those silts
must be hauled off to a Class I landfill at a cost of
$20 to $40 per cu. yd., the budget for the project is
significantly underestimated and alternative measures
may have to be reviewed.

2. PFurther studies should also be undertaken on the sizing,
location and the function of the bypass storm drain
proposed. I am concerned about having a storm drain
under the entire reach of Lake Evans and Fairmount Lake.
This concern is ba51cally centered around the significant
maintenance cost which I feel will be encumbered with
that pipe in that location. In addition, the function
of that pipe should be one of merely bypassing polluted
nuisance storm drain waters around the lake and should
not be considered as a silt bypass. Given this criteria,

it is also my opinion that the pipe could be down-sized
somewhat, thereby reducing its cost.

* k *k * %

Once these further studies are completed, I would believe
it appropriate to empanel a technical advisory -committee
comprised of representatives from the City as well as the
County Flood Control and the Regional Water Quality Control

 Board to fully review these studies and propose a recommenda-

tion for what portions of the project should be pursued at
this time given the funding restraints currently imposed on
the project.




LouisHHernand(- 4
June 25, 198.-
Page ‘Two

Once this committee had prepared its recommendations, I
believe it would be appropriate to have those recommenda-
tions presented to the Parks and Recreation Commission for
their concurrence followed by Council concurrence. Once this
was accomplished, an environmental assessment could be made
on the project and negotlatlons entered into with the con-
sultant for the preparation of those plans and specifications
necessary to incorporate only that portion of the project
which can be constructed at this time with funds available.

I A believe through the process I have outlined above, the
City can assure itself that any improvements undertaken at
Fairmount Lake are not only cost effective but also in

. keeping with the ultimate park design. If you have any

" 'questions on this matter or would like me to discuss it

- with elther your staff or the consultant, please feel free

to give me a call.



STATE OF CALIFORNIA—~RESOURCES AG .Y v ‘ EDMUND G. BROWN JFR., Soﬁ;i

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SANTA ANA REGION

6809 INDIANA AVENUE, SUITE 200
RIVERSIDE, CALIFORNIA 92506

PHONE: (714) 684-9330

May 13, 1982

Mr. W. M. Florian
Florian/Martinez Assoc.

13132 Newport Avenue Suite 110
Tustin, Ca 92680

Dear Mr. Florian:

We have reviewed the data provided with your letter dated May 4, 1982
regarding a sampling of silts from Lake Evans.

These analyses indicate exceedingly high concentrations of lead,
chromium, cadminum and mercury. Crosby Laboratory was contacted and
apparently the correct sample extraction procedures were utilized as
set forth in RCRA.

The only item which is still unknown was the sampled locations and
- the depths of the samples. However, if these samples are representative,

they indicate an excessively poliuted soil condition and the materials
would have to be removed to a proper site, a Class I Disposal site.

We would suggest that your staff arrange a ineeting to discuss the
sampling techniques and the possibility to resample the site.

If there are any questions, please feel free to contact this office.

Sincerely,

John M. Zasadzinski
Senior Engineer

bcc: Bob Stewart, Stewart's Gun Shop
3830 Jurupa Avenue
Riverside, CA 22506

JMZ:kyb
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B. Chemical Analyses

The chemical analyses were made by Crosby and Associated
Laboratories. 1In addition to heavy metals and pesticides,
these samples were also tested for the presenée of
Polychlorinated Biphenvls, or PCB's, in accordance with

AROCHLOR 1254 standard.

C. Evaluation of the Core Sample Analvses

The metals analyses showed a considerable build-up of

some of the hazardoué metals as listed in the previously
referenced EP-Federal Register Table I - Maximum Concen-
tration of Contaminants - see‘Appendix I. These maximum
permittéd values are shown below with the results of the

bottom core sample analyses:

Maximum Bottom Samples (Mg/L)
Contaminant Mg /L A B C
Arsenic | - 5.0 Non stected <1
Barium | 100.0 265 66.5 | - 237
Cadminum 1.0 7.0 - 1.5 5.5
Chromium .5.0 , 53.0 19.0 | 45.5
Lead . 5.0 113 34.0 135
Mercury 0.2 - 0.55 0.15 0.44
Selenium 5.0 Non detected =<<1
|
5
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CALIFORNIA REGIONAL WATER
QuUALITY CONTROL BOARD

Florian/Martinez Associates

Landscape Architecture and Planning :

13132 Newport Avenue, Suite 110 JUN 081982

i . Ld v - 26

fustin, California 92680 SANTA ANA BEGION

Attention: Mr. Wayne Florian

Centlemen:
This letter report has been prepared in order to furnish you
with hydrogeologic information required in connection with
formulating plans to deepen Lake Evans in the Fairmount Paxk
area -

Iterms to be addressed include a description of the geologic
ard hydrologic environment in the vicinity of the Project area;
what effect, if any, short-time dewatering will have on vege-
tation in the immediate vicinity of the shoreline of the Lake;
and an estimate of cost for temporarily lowering the ground
water table below the Lake sc that deepening can be effected.

in connection with dewatering during construction; I met with
Mx. Kenneth L. Carnes, Chief Estimator of Stang Hydronics, in
Orange. During our meeting, I explained the Project, provided
him with a preliminary cost estimate for a dewatering program.

Pairmount Park (Lake Evans) lies in the Riverside Basin Area

of the Upper Santa Ana Valley Basins group. The Riverside
Basin area lies southwest of the Colton area, occupying the
alluvial valley in which Riverside and Arlington are situated.
The major part of the area is covered by an old alluvial surface
with a deeply weathered reddish-brown soil mantle. This surface
iz known as Riverside or Grand Terrace. The Santa Ana River,
which crosses the rorthwest corner of the basin, flows on a
flood plain one to two miles wide that is cut about 50 feel
helow the level of the Riverside Terrace.

Riverside and Arlington Basins are formed by a bedrock canyon
system heading in the vicinity of Arlington in the southwest part
of the area and running northerly, emptying into the deep main
partof Santa Ana Basin through the gap between Riverside and
Colton where Santa Ana River flows. That is, the ancient local
drainage was to the north, almost in an opposite direction from
the flow of the present Santa Ana River.

-
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The aliuvial fill deposited by Lytle Creek and Santa Ana Rivex
covered the old bedrock surface and buried this canyon system.
It finallyv topped the southwest rim of the canyon, and Santa
Ana River has since then from time to time flowed out through
the rrlington Gap to join Temescal Creek near Corona.

The bedrock floor is granitic Basement Complex like that in the
hills arcund the basin. It slopes from an elevation of a little
mor= than 600 feet at a subsurface divide in the sounthwest part
of the basin near Van Buren street, to a probable elevation of
about 200 feet at the northern margin where it is deepest.

Santz Ana River and its tributaries have supplied the major
portion of alluvial £ill in Riverside Basin. The material is
principally crystalline granitic and metamorphic, with ocrcasional
hard sandstone pebbles and cobbles. Due to the low and uniform
alluvial gradient through the area the average size of gravels

in different parts varies only slightly. Cobbles in the coarsest
gravels are not commonly more than two to three inches in diameter
and prokably less than two inches. On the basis of this size
distribution, a minimum specific yield value of 20 percent has
been assigned to unweathered gravels in the vicinity of Fairmount
Park. : '

Underflow from Colton Basin, to the north, passes into the
northeast part of Riverside Basin where it separates. One portion
mcves southwesterly along the west side of the basin toward River—
side narrows where it appears as rising water. The other moves
south from Colton through the east side of the basin and swings
west, joining the other portion of the ground water above River-
side narrows. The bedrock hills southwest of Colton separate
tlriese twe ground water bodies.

The water table beneath the flood plain area of Riverside Basin

1s about 50 feet below the surface at the upper end of the basin
and converges downstream, reaching the surface in the river bhed

near where the San Bernardino-Riverside county line crcsses it.

Cround waters in the immediate vicinity of the Project Area are

currently replenished by return of irrigation waters, by perco-

latisn of sewage effluents and by deep percolation of rainfall,

occasional flood flows and subsurface inflow.

Ground water level contour maps previously prepared by the
Zalifornia Department of Water Resources indicate that ground
water moves in a southwesterly direction along a hydraulic gra-
dient cf 20 feet per mile in the immediate vicinity of the Project
area. Between the La Loma Hills, to the northeast and Mount
Rubidoux, located immediately downstream from Fairmount Park,
grcounda water level contours are at right angles to the Santa Ana
River. During the heavy pumping season, ground water level con-
tours are somewhat distorted due to heavy withdrawls, and near
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large producing water wells, the contours are concentric around
the wells.

In the immadiate locale of the Project Area, ground water stands
approximately ten feet below ground surface or at elevation 780
fee¢t above sea :level as of March, 1882. Ground water elevation
in the same area, in the Spring of 1961 was 785 feet. Data
indicate that in the Spring of 1933, elevation of the water table
in the Project Area was 775 feet. ,

- The most recently prepared water level contour map was in 1965.

At this time, the 800 foot contour line was projected from
Sloomingteon Boulevard on the northwest to a point one-hal:f

wile south of 8th Street, to the southeast, or a distance of

3.5 miles. The 800 foot contour line passes precisely below
Lake Evans. o _

Ground water levels are so consistent in this locale as to
direction of flow and elevation, that even Mount Rubidoux imparts
virtually no impact whatsoever on ground water movement. Ele-
vation of ground water on either side of Mount Rubidoux is the
zame, and the obstruction does not alter the direction of ground
water move‘ent at all.

Tn connection with the proposed plans for deepening Lake Evans,

consideration must be given to the fact that ground water will

be intercepted at elevation 780 feet, that ground water underlies
the entire area for a distance of several miles on either side,

and to deepen the Lake, the ground water table in the vicinity

©f the Lake rnust be lowered during the entire period of construc-
#ion. The depth to which ground water must be lowered will depend
upor. the invert elevation of the Lake to be attained, the nature

of the sediments beneath the Lake and their transmissive character-
isztics and on the dewaterxing plans that will be developed.

In order to pump the least quantity of water and to effect the
greatest drawdown of the water table with the least number of
%ells, certain aquifer tests will have to be conducted. When
these criteria are available, a more definite statement can be
made as to how many feet below present elevaticon the ground water
table must be lowered. - The importance of dete&mining this ground
water elevation with a high degree of accuracy is the lowered
water levels impact on vegetation adjacent to the shoreline of

the Lake and its ability to withstand a sustained period of
lack of soil water.

Based on very preliminary work, it appears that the ground

water table will be lowered at least 20 feet for a distance of
about 150 feet beyond the entire Lake. This depressed water table
will be sustained during the entire period of grading operations
which is estimated to require approximately 30 days.
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As of the date of this letter, I have not received an estimate
of cost for dewatering by Stang. I did talk to Ken Carnes

and provided him with additional hydrologic information. He
mentioned that I would have his estimate by the end of this
week. .

Should you have any questions pertaining to the contents of
this letter report, please feel free to call upon me for any
help I can provide.

Verﬁ truly yours,

- e —7

l ’ P
}"/._‘;V‘ )- r"’,"/
i Pl . - .

Robert C. Fox
R.G. 281
C.Z.G. 168
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