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FOREWORD

The National Eutrophication Survey was initiated in 1972 in
response to an Administration commitment to investigate the nation-
wide threat of accelerated eutrophication to freshwater lakes and
reservoirs.

OBJECTIVES

The Survey was designed to develop, in conjunction with state
environmental agencies, information on nutrient sources, concentrations,
and impact on selected freshwater lakes as a basis for formulating
comprehensive and coordinated national, regional, and state management
practices relating to point-source discharge reduction and non-point
source pollution abatement in lake watersheds.

ANALYTIC APPROACH

The mathematical and statistical procedures selected for the
Survey's eutrophication analysis are based on related concepts that:

a. A generalized representation or model relating
sources, concentrations, and impacts can be constructed.

b. By applying measurements of relevant parameters
associated with lake degradation, the generalized model
can be transformed into an operational representation of
a lake, its drainage basin, and related nutrients.

c. With such a transformation, an assessment of the
potential for eutrophication control can be made.

LAKE ANALYSIS

\

In this report, the first stage of evaluation of lake and water-
shed data collected from the study lake and its drainage basin is
documented. The report is formatted to provide state environmental
agencies with specific information for basin planning [§303(e)], water
quality criteria/standards review [§303(c)], clean lakes [§314(a,b)],
and water quality monitoring [§106 and §305(b)] activities mandated
by the Federal Water Pollution Control Act Amendments of 1972.




Beyond the single lake analysis, broader based correlations
between nutrient concentration (and loading) and trophic condi-
tion are being made to advance the rationale and data base for
refinement of nutrient water quality criteria for the Nation's
fresh water lakes. Likewise, multivariate evaluations for the
relationships between land use, nutrient export, and trophic
condition, by lake class or use, are being developed to assist
in the formulation of planning guidelines and policies by EPA
and to augment plans implementation by the states.
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BOCA RESERVOIR
STORET NO. 0602

I. CONCLUSIONS

A.

Trophic Condition*:

Survey data indicate Boca Reservoir is oligotrophic.

It ranked first in overall quality when the 24 California
lakes and reservoirs sampled in 1975 were compared using a
combination if six parameters**. Two of the water bodies
had less and one the same median total phosphorus, one had
less and two had the same median orthophosphorus, none

had less but four had the same inorganic nitrogen, one had
less and one had the same mean chlorophyll a, and seven had
greater Secchi disc transparency.

Essentially no depression of dissolved oxygen occurred
at depths as great as 20.4 meters.

Rate-Limiting Nutrient:

The algal assay results indicate the primary productivity
of Boca Reservoir was limited by nitrogen in early June and
phosphorus in November.

The reservoir data indicate nitrogen limitation on
06/30/75 and 11/04/75.

Nutrient Controllability:

1. Point sources--No known municipal or industrial point

sources contributed phosphorus to Boca Reservoir during the

sampling year.

* Trophic assessment is based on levels of nutrients, dissolved oxygen, and
chlorophyll a; phytoplankton kinds and numbers; and transparency (Allum
et al., 1977

** See Appendix A



The present phosphorus loading of 0.85 g/m?/yr is less
thah that proposed by Vollenweider (Vollenweider and Dillon,
1974) as a eutrophic loading but more than his suggested
oligotrophi¢ loading (sée page 12).

2. Non-point sources-Nearly 88% of the total phosphorus
input to Boca Reservoir during the sampling year was contributed
by the gaged tributaries.

~ The East Boca Canyon Créek phosphotus expért rate was
a rather high 78 kg P/km? during the year of sampling. This
rate is 7 and 13 tiiie§ higher thai the ratés of the other two
tributaries. The causé of the higher export rate is not known;
however, it is noted that the meai total phosphorus concen-
tration in the creek (0.061 fig/1) was about three times the
mean concentFations in the other two streams (0.017 and

0.019 mg/1).



II. RESERVOIR AND DRAINAGE BASIN CHARACTERISTICST
A. Morphometry**i

1. Surface area: 3.97 kilometers?.

2. Mean depth: 12.8 meters.

3. Maximum depth: 30.5 meters.

4. Volume: 50.820 x 10° 'm®.

5. Mean hydraulic retention time: 112 days (based on outflow).

B. Tributary and Qutlet:
(See Appendix C for flow data)

1. Tributaries -

Drainage Mean flow

Name area (km?)* (m®/sec)*
Little Truckee River 378.1 5.010
Dry Creek 16.1 0.367
East Boca Canyon Creek 6.0 0.139

Minor tributaries &
immediate drainage - 41.3 0.508
Totals 441.5 6.024
2. Outlet -

Little Truckee River 445, 5%* 5.230

C. Precipitation¥**:
1. Year of sampling: 58.8 centimeters.

2. Mean annual: 53.3 centimeters.

t+ Table of metric conversions--Appendix B.

++ Dendy, 1974.

* For limits of accuracy, see Working Paper No. 175, "...Survey Methods,
1973-1976".

** Includes area of reservoir.

***% See Working Paper No. 175.
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WATER QUALITY SUMMARY

Boca Reservoir was sampled three times during the open-water season
of 1975 by means of a pontoon-equippéd Huey helicopter. Each time,
samples for physical and chemical parameters were collected from a
number of depths at two stations on the reservoir (see map, page v).
During each visit, a single depth-integrated (4.6 m to surface) sample
was composited from the stations for phytoplankton identification and
enumeration; and during the first and last visits, a single 18.9-liter
depth-integrated sample was composited for algal assays. Also each time,
a depth-integrated sample was collected from each of the stations for
chlorophyll a analysis. The maximum depths sampled were 12.5 meters
at station 1 and 20.4 meters at station 2.

The samp]ing results are presented in full in Appendix D and are

summarized in the following table.



PARAMETER
TEMP (C)

DISS OXY (MG/L)
CNDCTVY (MCROMO)
PH (STAND UNITS)
TOT ALK (MG/L)
TOT P (MG/L)
ORTHO P (MG/L)
NO2+NO3 (MG/L)
AMMONIA (MG/L)
KJEL N (MG/L)
INORG N (MG/L)
TOTAL N (MG/L)
CHLRPYL A (UG/L)

SECCHI (METERS)

Ae SUMMARY OF PHYSICAL AND CHEMICAL CHARACTERISTICS FOR BOCA LAKE

1ST SAMPLING ( 6/ 9/75)

2 SITES

RANGE ME AN

6,3 = 15,6 10.9
8.2 =~ 9.8 9.2
45. - 60. S3.
7.2 =~ 8.1 .7.9
32, - 44, 40,
0,010 = 0.014 0.012
0.015 = 0.023 0.019
0.020 =~ 0,020 0.020
0.020 - 0.050 0.033
0.200 =~ 0.300 0.230
0.040 = 0,070 0.053
0.220 =~ 0.320 0.250
le0 -~ 1.2 led
1.8 = 240 1.9

MEDIAN

10.3
9.2
52,
8.0
44,

0.011
0.019
0.020
0.030
0.200
0.050

0.220

1.9

STORET CODE 0602

2ND SAMPLING ( 6/30/75)

2 SITES

RANGE ME AN

T.0 - 13.1 10.8
8.2 - 9.6 9.0
42, = Sé6. S2e.
7.5 = 7.9 7.8
36 - 43. 39.
0.0l - 0,027 0,017
0.002 - 0.007 0.003
0,020 - 0,020 0.020
0020 - 0.030 0.024
0.200 =~ 0.400 0.240
0.040 - 0.050 0.044
04220 - 0.420 0.260
0.9 =~ 1.0 0.9
3.7 - 3.8 3.7

MEDIAN
11.7
9.1
S4,
7.8
40,
0.016
0.003
0.020
0.020
0.200
0,040
0.220
0.9
3.7

11.6
8.8
31.
7.7
24.
0.009
0.002
0.020
0.020
0.200
0.040
0.220

2.6

4.0

3RD SAMPLING (11/ 4/75)

2 SITES
RANGE ME AN
- l12.2 11.9
- S.4 9.1
- 37. 33.
- 8.0 7.9
- 34. 30.
- 0.012 0.010
- 0.002 0.002
- 0,020 0,020
- 0.020 0.020
- 0.200 0.200
- 0.040 0.040
- 0,220 0.220
- 3.5 3.0
- 443 4.1

MEDIAN
11.5
9.2
3.
7.9
3l.
0.011
0,002
0.020
0.020
0.200
0.040
0.220
3.0

41



B. Biological characteristics:

1. Phytoplankton -

Sampling Dominant Algal Units

Date Genera per ml
06/09/75 1. Tabellaria sp. 120
2. Oscillatoria sp. 90

3. Chroomonas (?) sp. 90

4. Centric diatoms ' 60

5. Melosira sp. 60

Other genera - 62

Total 482

06/30/75 1. Chroomonas (?) sp. 114
2. Stephanodiscus sp. 57

3. Asterionella sp. 57
4. Tabellaria sp. 28"

Total 256

11/04/75 1. Tabellaria sp. 646
2. Fragilaria sp. 258

3. Chroomonas (g) sp. 194

4. Cryptomonas sp. 161

5. Asterionella sp. 129

Total 1,388



. 2. Chlorophyll a -

Sampling Station Chlorophyll a
Date Number (ug/1)
06/09/75 1 1.2

2 1.0
06/30/75 1 0.9

2 1.0
11/04/75 1 3.5

2 2.6

C. Limiting Nutrient Study:
1. Autoclaved, filtered, and nutrient spiked -

a. June sample -

Ortho P Inorganic N Maximum yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.015 0.025 0.8
0.050 P 0.065 0.025 1.2
0.050 P + 1.0 N 0.065 1.025 27.9
1.0 N 0.015 1.025 7.2
b. November sample -

Ortho P Inorganic N Maximum yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.005 0.030 0.2
0.050 P 0.055 0.030 3.8
0.050 P + 1.0 N 0.055 1.030 22.0
1.0 N 0.005 1.030 0.2

2. Discussion -

The control yields of the assay alga, Selenastrum capri-

cornutum, indicate that the potential primary productivity
of Boca Reservoir was relatively low at the times the

samples were collected (06/09/75 and 11/04/75). Also, the



increased yield in the June sample with the addition of
only nitrogen indicates the reservoir was nitrogen 1imited
at that time. Conversely, in the November sample, the
increased yield when only phosphorus was added indicates
phosphorus Timitation then.

The reservoir data indicate nitrogen limitation in
early June and phosphorus limitation in late June and in
November; i.e., the mean inorganic nitrogen/orthophosphorus

ratios were 3/1, 15/1, and 20/1, respectively.



IV. NUTRIENT LOADINGS
(See Appendix E for data)

For the determination of nutrient loadings, the California National
Guard collected monthly near-surface grab samples from each of the
tributary sites indicated on the map (page v), except for the high.
runoff months of April, May and June when two samples were collected
~ from several of the sites. Sampling was begun in November, 1974, and
was completed in October, 1975.

Through an interagency agreement, stream flow estimates for the
year of sampling and a "normalized" or average year were provided by
the California District Office of the U.S. Geological Survey for the
tributary sites nearest the reservoir.

In this report, nutrient loads for sampled tributaries were deter-
mined by using a modification of a U.S. Geological Survey computer pro-
gram for calculating stream loadings*. Nutrient loads for unsampled
“minor tributaries and immediate drainage" ("ZZ" of U.S.G.S.) were
estimated using the means of the nutrient loads, in kg/km?/year, at
sta@ions A-2 and B-1 and multiplying the means by the ZZ area in km2.

No known wastewater treatment plants impacted Boca Reservoir dur-

ing the sampling year.

* See Working Paper No. 175.
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A. Waste Sources:
1. Known municipal - None
2. Known industrial - None

B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
kg P/ % of
Source yr total
a. Tributaries (non-point load) -
Little Truckee River 2,310 68.3
Dry Creek 180 5.3
East Boca Canyon Creek 470 13.9

b. Minor tributaries & immediate
drainage (non-point load) - 350 10.4

Cc. Known municipal STP's - None - -
d. Séptic tanks - Unknown 7?7 -
e. Known industrial - None - -
f. Direct precipitation* - 70 2.1
Total 3,380 100.0
2. Outputs - |
Reservoir outlet - Little Truckee R. 2,675 kqg.

3. Net annual P accumulation - 705 kg.

* See Working Paper No. 175.



N

C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -
kg N/ % of
Source yr total
a. Tributaries (non-point load) -
Little Truckee River 50,170 64.2
Dry Creek 5,120 6.6
East Boca Canyon Creek 9,275 11.9

b. Minor tributaries & immediate
drainage (non-point load) - 9,315 11.9

c. Known municipal STP's - None - -
d. Septic tanks - Unknown ? -
e. Known industrial - None - -

f. Direct precipitation* - 4,285 5.4

Total 78,165 100.0
| 2. Outputs -
Reservoir outlet - Little Truckee R. 72,570 kg.
3. Net annual N accumulation - 5,595 kg.

D. Non-point Nutrient Export by Subdrainage Area:

Tributary kg P/km3/yr kg N/km?/yr
Little Truckee River 6 133
Dry Creek 11 318
East Boca Canyon Creek 78 1,546

* See Working Paper No. 175.
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Yearly Loads:

In the following table, the existing phosphorus loadings
are compared to those proposed by Vollenweider (Vollenweider
and Dillon, 1974). Essentially, his "dangerous" loading is
one at which the receiving water would become eutrophic or
remain eutrophic; his "permissible" loading is that which
would result in the receiving water remaining oligotrophic
or becoming oligotrophic if morphometry permitted. A meso-
trophic loading would be considered one between "dangerous"
and "permissible".

Note that Vollenweider's model may not be applicable to
water bodies with short hydraulic retention times.

Total Phosphorus Total Nitrogen
Total Accumulated Total AccumuTated

grams/m2/yr 0.85 0.18 19.7 1.4

Vollenweider phosphorus loadings
(g/m?/yr) based on mean depth and mean
hydraulic retention time of Boca Reservoir:

"Dangerous" (eutrophic loading) 1.24
"Permissible" (oligotrophic loading) 0.62
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VI. APPENDICES

APPENDIX A

LAKE RANKINGS



LASE DATA TO HE USET I QANKINGS

LA<E MED T AN MEU AN s00~ ME &N 15- MED [ AN
CONE  LAKE NAME T0TAL # IND=G - MEAN SEC CHLI®A MIN D0 DISS OrTru ¥
0691 A“ALOR RESERVI[x 0.040 0.290 ©08.667 22.353 14,600 6.02u
0602 8uCa LAKE 0.012 Ga006u 372.8633 1.700 6.89¢ 0.033
0603 LAKE HPITTUN _ 0.067 0,115 “68.500 4eBll 11,200 Owuss
0604 CASITAS RESERVOIR 0.029 0.050 4004250 3.192 14.000 0.01¢
0603 CPOWLEY LAKE Ge04F GoCaS 374,750 5.800 12.200 0.03«
0606 DOM PENRO éESEdVOlQ 0.013 8.060 341.733 3554 11,400 0.004
0607 LAKE ELSINOREL Uea69 0.1290 489,214 70,572 8.000 0.092
0603 FALLEN LEAF RESERVOIR 0.007 0.040 244357 0.78¢6 8.800 0.00>
0609 LAKE HENNESSEY 0.027 0.060 4164000 4.525 15.000 0.012
0610 LAKE HENSHAW 0.138 0.070 “61.000 264783 9.800 0.073
0611 IRON GATE RESEXVOIR 0e184 0,690 4404333 64217 13.800 0.124
06l6 LOPEZ LAKE 0.37) 0.0%0 372,000 8.658 15.000 0.343
0615 LAKE MARY 0.016 0,040 2964000 24550 10,600 0.002
061¢  LAKE MENDGCING 0.029 0.050 436,500 3.100 94400 0.008
0617 NICASIO RESERVOIR 04059 0.365 4B2.778 6.633 9.800 6.013
06l LOWER OTAY RESERVGIR 6.058 9.180 4474250 15.933 15.000 0.013
0619 LexKE PILLSBURY 0.022 €060 466,667 64389 8.200 0.008
2620 SANTA MARGARITA LAKE 0.037 0.070 40040C0 9.122 l4.800 0.014
go21 SHASTA LAKE 0.021 G.060 3810542 4,087 9.000 0.015
0622 SHAVER 0.010a 0.060 3464400 1.700 7.400 0.004
0623 SILVER LAKE 0012 64055 356,000 1.800 7,000 £.003
0626 TULLOCK RESERVOIR 0.025 0.060 433.000 13.878 7.400 0,009
0625 UPPER THIN LAKES 0.015 0.040 3004200 3,340 7.400 0.004

0e2¢ LOWER TWIN LARES 0.014 0.04C 24840060 2.900 11.400 0.003



PERCENT UF LAKES wiln =IGRER VALJESv¢NUM5£n OF LAKES #1Tm HIOHER vaLytS)

LAaxE MEDI1&N MEDIAN 500- ME AN 15- MED] AN INDEX
COJE  LAKE NAME TOTAL ® INOVG N MELN $€C CHLORA MIN DO DISS ORTHO P NU

0e01 A“ADOR RESERVOIR 35 & “ 1] «3 (10} v L 2) 17 (o) Zo (  6) 134
0602 BOCA LAxE B9 € 2¢) we L 22} 70 (162 91 21! 100 ¢ 23) QL 200 539
0603 LAKE BOITION. . 17 <) 22 (S 17 € &) “8 (1)) 43 (10 17 ( «) lo4
060« CASITAS RESERVOIR 43 ¢ 1) 7« ( 17) “8 ( 11) 7¢ ¢ 16) 22 { S5) 37 ( 8) 294
0605 CROWLEY LaKE 30 ¢t 7 78 ( 18) 65 (1%) @3 ( 10) 30 ¢ ) 22  S) 2648
0606 DON PENRO RESERVOIR 83 ( 19 se (1D 57 (13 61 ( 14 37 ¢ ®) 181N 370
0607 LAKE ELSINORE 0 0) 17 (o) 0« 0) 0o« o 78 ( 18) 9 « 2) 104
0608 FALLEN LEAF RESERVOIR 100 23 87 ( 19%) 100 ¢ 23) 100 ( 23) 70 ( 16) 70 ¢ 16) 527
0609 LAKE HFENNESSEY 48 11 S4 (1) 39 9 Se (12} 4  0) s2 ( 12) 249
6610 LAKE HENSHAW 13 ¢ 3 330N . 13 ¢ 3 4 1) 56 ( 12) 13 ¢ 3) 130
0611 IRON GATE RESERVOIR 9 2) ot m 26 ( 6) 39 9 26 ( 6) “ ¢ 1 104
061« LOPEZ LAKE 4 ( 1) 26 (6} e ¢ 11 26 (6} @ ( 0) o« 0) 134
0615 LAKE MARY 96 ( 22) 87 (13} 91 ( 21) 83 ( 19) “8 ( 11) 100 ¢ 23) 505
0616 LAKE MENDOCIND 65 ( 15) 79 ( 16) 30 ¢ 1) Ta (17} 51 t 14} 63 ( 14 363
0617 NICASIO RESERVOIR 26 6} 9 2 4 ¢ 1) 36 ¢ 7} 54 ( 12) 46 ( 10) 169
0618 LOWER OTAY RESERVOIR 22 (5 13 ¢ 3) 22 (%) 13 ¢ 3 4 ( 0) 46 ( 10} 120
0619 LAKE PILLSRURY S7 (13 41 ¢ 9) 9« 2 35 ¢ 8 74 ¢ 17) 63 ( la) 219
0620 SANTA MARGARITA LAKE 39 € 9) 33 007 S2 ¢ 12) 22 ¢ S 13¢ 3 37 ¢ 8} 196
0621 SHASTA LAKE 61 ( 14} S4 ( 111 61 ( lai S7T (13 65 ( 15) 30 ¢ 7 328
0622 SHAVER 78 ( 12) “] € 9) 83 ( 19 96 22} 87 ( 19) 78 1M 463
0623 SILVER LAKE 89 ( 20) 65 ( 15)° 78 18} 87 ( 20) 96 ( 22) 91 ( 201 S06
0624 TULLOCK RESERVOIR 52 (12} 954 ( 11) 35 ¢ 8) 17 ¢ &) 87 ( 1 S7 ( 13 202
0625 UPPLR TWIN LAKES 70 C 1é&) 93 ( 22! 87 ( 20 65 ( 15) 87 ( 19 78 ( 17 43S

0626 LUWER THIN LARES 74 € 1N 87 (19 96 ( 22) 73 (18 37 (&) 91 C 20) 463



LAKES RANKED BY INDEX NuS.

RANK

10
11
12
13
1o
1S
16
17

18

LAKE CODE LARE NAME

0602 BOCA LAKE

0608 FALLEN LEAF RESERVOIR
0623 SILVER LAKE

0615 LAKE MARY

0625 UPPER TWIN LAKES
0626 LOWER Twitn LAKES
0622 SHAVER

0606 DON PEDRO RESERVOIWR
0616 LAKE MENDOCINO

0621 SHASTA LAKE

0624 TULLOCK RESERVOIR
0604 CASITAS RESERVUIR
0619 LAKE PILLSBURY

0605 CRUALEY LAKE

0609 LAKE HENNESSEY

0620 SANTA MARGARITA LAKE
0617 NICASIU RESERVOIR
0603 LARE BRITTON

0614 LOPEZ LAKE

G601 AMADOR RESERVOIR
G610 LAKE HENSHAW

0618 LOWER OTAY RESERVOIR
0607 LAKE ELSINOKE

0611} IRON GATE RESERVOIR

INDEX NO

6«63
6463
370
363
3298
302
294
279
268
249
196
169

164



APPENDIX B

CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kilometers x 0.6214 = miles

- Meters x 3.281 = feet

Cubic meters x 8.107 x 10 ~% = acre/feet
Square kilometers x 0.3861 = square miles
Cubic meters/sec x 35.315 - cubic feet/sec
Centimeters x 0.3937 = inches

Kilograms x 2.205 = pounds

Kilograms/square kilometer x 5.711 = 1bs/square mile



APPENDIX C

TRIBUTARY FLOW DATA



LAKE CODE 0602

TOTAL ORAINAGE AREA UF LAKE(SU KM)

SUNR-DrATINAGE
TRIBUTAKY AREA (SY K™m)

060c4) 449.5
060242 378.1
060281 6.1
0602C1} 6.0
080227 217

TRIBUTARY FLUW INFORMATION FUR CALLIFORNIA

gt)CA RESERVOIK

JAN FrR
2e9D Ze3R
l.87 le67

Vel27 0,096
0,048 0,037
O.170 0,133

TUTAL DRAINAGE AREA OF LAKE
SUM uF SUB=-DRAINAGE AREAS

Zl
2
0.
0.
0.

4“5.5

Mar avrp

.92 iv.19
ole los17
481 24322
136 UeB78
651 3.2¢8

MEAN MONTHLY FLOWS AND UDAILY FLOWS(CMS)

TRIZUTARY MONT H

06024l 11
12

0602A2

CINIT I PN~~~ ~N SN~

—

YEAK

74
T4
75
1>
1>

MEAN FLOW

3.936
3.6%3
44672
{.334
Ze94%
Ueb95

14.H66-

10,364
17,415
16,565
4,531
9,203
3.738
3.766
44,931
G219
3.0523
4,144
10,675
13,702
16,752
16,225
caaf
4,04

DAY

1u
Is
i

FLOW

4.248
3.653
3.596
11242
2.3
0e01L7
Beb37
17.953
o1V
224710

3.936
4,559
4. 106

4440

24039
2le.200
1970
2260131

Moy
12.86
14455
1.218

0e454
le671l

445,5
42240

oAy

19

21

18

NORMAL IZED FLUWS (CMS)

Jun JubL AUG
10,94 Seal Seo5
10.30 4425 4ell

0.0uy8 0.000 0.003
0.003 0.003 0.0
Je0]4 0s011 0.0ub

SUMMARY

04/26/18

SEP ocT
3.51 3.09
2.72 5.27
0,003  0.006
0.0 0.003
0.003  0.006

TOTAL FLOwW IN
TOTaL FLOwW OUT

FLOW DAY

0.0U51
l14.413
Ue198

19.093
3.3al

FLUW

72.09
62409

NOV

l1.42
1453
0.068
0.028
0.096

DEC

1.93
1.30
0.074
0.028
0.105

ME AN

5.23
S.01
0.3067
0,139
0'508



TRIBUTARY FLOw INFORMATION FOR CALIFORNIA ’ 04/26/78
LAKE CODE 0602 BOCA RESERVOIR

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIBUTAKY MONTH YEAR MEAN FLOW DAY FLOUW DAy FLOW DAY FLOW
060281 11 T4 0,042 10 0.042
12 74 0,042 15 0.045
1 75 0,037
2 &) 0,059 -
3 75 0,212
‘a 75 0510
5 75 1.076 18 0991
6 7% 0.017 21 0.0
7 75 0.008 e Ve006
8 ) 0,006 10 0e.000
] 75 0,003 6 0.00606
10 75 U.,006
0602C1 11 Ta 0.017
12 Ta 0,017 15 0.020
1 75 0,014
2 75 0,023
3 75 0,079
4 75 0.190 6 0.127 19 Uela2
5 75 0.396 4 0e170 16 0e224
6 75 U, 006 7 0e0Ub 21 U003
7 75 0.003 27 0.003
8 7% 0,003 1v 0.003
9 75 0,0 o Ve003
10 7o 0,003
vev2z2Z 11 14 V.059
12 14 0,059
1 5 0,051
? 7> U, 082
3 75 0,283
4 15 0,7uA
LY 7% 1,672
6 7> 0,023
7 75 0,011
2] 75 0.006
9 1> 0,003
10 1o U,u008



APPENDIX D

PHYSICAL and CHIMICAL DATA



STORET RETRIEVAL DATE 76/09/24

DATE TIME DEPTH

FROM OF
10 DAY

15/06/09 09
09
09
09
09
75706730 11
i
11
11
75711704 1S
15
15

FEET

0000
0005
0015
0031
0041
0000
0005
0015
0035
0000
0005
0020

—

DATE TIME DEPTH
FROM OF
TO DAY

15/766/709 09

75706730 11

75711704 15

FEET

0000
0005
0015
0031
09041
0000
0005
06015
0035
G000
0005
0020

GGo019
AATER

TEMP

CENT

14.8
l4s6
109

75

6.6
13.1
13.1
13.1
10.3
12.0
1246
12.0C

00665
PHOS-TOT

MG/L P

0.012
0.012
0,011
0.011
6.011
G.0106
0.016
0.020
0.027
0.012
G.011
¢.011

K VALUE XNOWN TO g8&

LESS THaN INDICATED

00300
0o

MG/L

VOO OO0DOEOOOD

® 6 ¢ ¥ 9 ¢ o 0 0 6 0 0

sfENVNSPONMNVDOCC PN

32217
CHLRPHYL
A
UG/L

1.2

Ca9

00077
TRANSP
SECCHI
INCHES

69

146

168

00031
INCDT LT
REMNING
PERCENT

00094
CNOUCTVY
FIELD
MICRUMHO

56
58

060201

39 24 S9.0 120 05 24.0 3
BOCA LAKE
06057 CALIFORNIA

11EPALES 760109 2111202

0046 FEET DEPTH CLASS 00
00400 00«10 00610 00625
PH T ALK NH3=N TOT KJEL
CACO3 TOTAL N

Su MG/L MO/L MG/L
7.90 44 0.050 0.300
8.00 44 0.040 0.200
3.00 43 0.020 0.200
7.20 44 0.040 0.200
8.10 44 0.020 0.200
7.80 42 0.020 0.300
7.90 42 Ue030 0.200K
Te95 43 0.020 0.200K
T7.80 49 0,030 0.200%
B.00 32 0.020K 0.200K
8.00 30 0.020K 0.200K
8.00 24 0.020K 0.200K

00630
NO2&NQ3
N-TOTAL

MG/L

0,020K
0.,020K
0.020K
0.020K
0.,020K
0.020K
0,026K
0.020K
0.020K
0.020K
0.020K
0.020K

00071
PHOS-DIS
ORTHO
MG/L P

0.018K
0.019«
0.020K
0.020K
0.018K
0.002

G.002K
0,003

0.007

0.002K
0.002K
0.002K



STORET RETRIEVAL DATE 76/09/24

DATE
FROM
10

75706709

75706/30

75711704

DATE
FROM
10

75706709

75706730

15/711/04

TIME DEPTH

OF
Day

10
10
io

FEET

25
25

25
25
30
30
30
30
30
30
45
45
45
4S5
45

0000
0005
0020
0041
0064
0000
000S
0015
0025
0045
0065
0000
0005
0015
0035
0067

00010
NATER

TEMP

CENT

——

L
NN~ND=NNO N O

e @ & @ ¢ 0 0 o o 0 0 0

NO»= N WUNWE~NEO

-

11.9

11.6

60665

TIME DEPTH PHOS~-TOT
OF
Day

10
io
10
10
10
10
10
10
10
10
1o
la
14
14
14
14

K VapLug

725
)
25
25
25
30
30
30
30
30
30
45
45
45
45
45

FEET

0000
0005
0020
0041
0064
00G0O
0005
0015
0025
0045
0065
V030
0C0>
c0ls
0035
0067

MG/L P

0.013
0.011
0.010C
0.012
U.014
Ue014
t.0165
(.01
0.016
U.019
Ve018
0,009
9.011
0.009
0.010
2.011

<HOwiy Tu 8¢
LESS TraN INDICaATEL

00300
00

MG/L

XV OOVLOOVOOOOO OO
I IEEIEEEEEEEEEE

@oNNNNYV SOOI NND

32217
CHLRPHYL
A
UG/L

l.o

00077
TRANSP

SECCHI
INCHES

78

148

156

00031
INCOT LT
REMNING
PERCENT

00094
CNDUCTVY
FIELD
MICROMHO

60
60
51
49
45
56
55
52
51
45
42
37
33
33
33
33

060202

39 23 33.C 120 05 46.0 3
BOCA LAKE

06057 CALIFORNIA

11EPALES 760109 2111202
0068 FEET DEPTH CLASS 00
00400 00410 00610 00625
PH T ALK NH3=N TOT KJEL
CACO3 TOTAL N

su MG/L MG/L MG/L
8410 44 0.020 04300
8.00 33 0,030 0.200
8400 32 0.030 0.300
8410 32 0.030 0.200K
7.20 35 0,050 0.200K
7.75 36 0,030 0.400
7.99 38 0.020 0.200K
7.85 38 0.020 0.300
7.70 36 0.020 0.200K
7.60 39 0.020 0.200K
7.50 40 0.030 0.200
7490 3 0.020K 0.200K
8400 31 0.020K 0.200K
7.85 30 0.020K 0.200K
7470 30 0.020K 0.200K
7.75 34 0.020K 0.200K

00630
NO2aNO3
N-TOTAL

MG/L

0.020K
0,020K
0.020K
0.020K

0.020K

0.020K
0.020K
0.020n
0.020K
0.020K
0.020K
0.020K
0.020K
0.020K
0.020K
0.020K

00671
PHOS-DIS
ORTHO
MG/L P

0.022K
0.015
0.021K
0.016
0.023
0000‘0
0.003
0.002
0.004
0,003
0.003
0.002K
0.002K
0.002K
0.002K
0.002K



APPENDIX E

TRIBUTARY DATA



STORET RETRIEVAL DATE 76/06/24
0602Al
39 23 10.0 120 05 40.0 &
LITTLE TRUCKEE RIVER

06 7.5 BOCA
0/B0CA RESERVOIR 150171
SEC KL BRDG 2 MI BELOw s50CA DAM
11EPALES 2111204
0000 FEET DEPTH CLASS GO
¢0630 00625 00610 00671 00665
DATE TIME DEPTH NU2&NG3 TOT KJEL NH3=N PrHOS=-DIS PHOS-TOT
FROM OF N=-TOTAL N TOTAL OrRTHO
10 DAY FEET MG/L MG/L MG/L MG/L P MG/7L P
74/11/10 12 00 C.010 0.900 0.020 0.005 0.010K
Ta/12715 14 490 00058 0,300 0.009 0005K 0.010K
7%/¢C1/12 11 00 0,008 0.100 0.012 0005 0.010
75/¢3/09 13 30 0.005 0,650 5.015 0.005 0.020
75704706 13 30 0.120 0.150 0.C15 0.010 0.030
75/34/19 10 20 0.0580 3.750 0685 0.030
15705704 12 30 0.025 0.200 0.010 0.005 0.010K
75765718 1S 00 C.015 0e150 D.065 0.025 Q0.040
7576707 13 5¢ 04075 04550 0.255 3.005K 0.010K
75/06/721 14 1S 0.010 1.250 G055 0.010 0.030
15/07/727 13 15 CellR C.200 0e045 0.007 0.020
15769706 10 30 Ja02> 0.300 34045 Q005K 0.010
75716718 11 30 0.015 0.200 0.015 0« 005K Ve020

K VALUE <KnNOWN [0 BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 76/C9/24
060242
39 26 10.0 120 05 00.0 4«
TRUCKEE RIVER

06 7.5 BOCA
T/BOCA RESERVOIR 150191
BNK OFF STAMPEDE MEAUOWS RD 3.9 M N BOCaA
11EXPALES 2111204
0000 FEET DEPTH CLASS 00
03630 00625 00610 060671 00665
DATE TIME DEPTH NO2ANO3 TOT KJEL NH3-N PHOS=DIS PHOS-TOT
FROM OF N=TOTAL N TOTAL ORTHO
T2 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
74711710 11 30 0.040 0.100K 0.015 U.005 0.010K
T6/12715 14 25 0.008 0.100K 0.007 0.005K 0.010
75701712 10 30 C.003 0,150 0,008 0005K 0.010K
75704719 09 40 0.010 0.450 0.025 0.010K
75705704 11 4S5 0.020 0,400 0.020 0.010 0,010
75795718 14 3S C.015 0,100 Ve020 0.005 0,020
75706/07 13 05 C.07¢C 9,150 7.055 Ce020 0.030
75706721 13 00 0.005 1.60C 045 0.005K 0.020
15/¢7/727 11 1S 0.010 0,100 0.020 0,005 0,010K
75708710 10 00 $.020 0.250 0.015 0.005K 0.020
75709705 98 S D.010 0,300 0.075 0t.015 0,040
75710718 10 30 0075 U.20C 3.02C 0.005 0,010k

K VALUE «<iQwN TO BE
LESS THAN INDIC&TED



STORET RETRIEVAL DATE 76/09/24

060281
39 29 S0.0 120 06 05.0 «
DRY CREEK
06 7.5 BUCA
T/7B0CA RESERVOIR 150131
UNMPRYD RD XING 3 &I N OF BOCA
.11EPALES 2111204
0000 FEET DEPTH CLASS 00
36630 00625 00610 0c671 00665
DATE TIME DEPTH NO2&NO3 TOT KJEL NH3=N PHOS=-DIS PHOS-TOT
FROM oF N-TOTAL N TOTAL ORTHO
70 UAY FEET MG/L MG/L MG/L MG/L P MG/L P
Ta/1i/710 10 30 Ge0160 1.300 0.C35 0.010 0.010
T4/12/715 13 30 0.008 0«100 £.008 0.011 0,025
75761727 12 00 0.005 0.050 0.015 0,010 U.020
757058710 11 00 0,005 G010 0.010
75709706 ¢9 4S 5.010 0300 N.065 0.005K 0.020
75716718 11 15 0,005 0.400 0.035 0010 0.020

K VALUE KNOWN TO 8c
LESS THAN INDICATED



STORET RETRIEVAL DATE 76/09/24
0602C1
39 24 20.0 120 05 05.2 4
E BOCA CANYON CREEK

06 7.5 8uCa
T/BUCA RESERVOIR 150191
LGHT UTY R0 BROG 1.5 MI N OF 40CA
11EPALES 2111204
0000 FEET ODEPTH CLASS 90
30630 00625 00610 00671 C0665
DATE TIME DEPTH NO2&NO3 TOT KJEL NH3=N PHOS=DIS PHOS-TOY
FROM ~ OF N=-TOTAL N TOTAL ORTHO
T0 DAy FEET MG/L MG/L MG/L MG/L P MG/L P

74/12/15 14 10 D.136 1.050 0.064 04045 0.100

75703709 12 30 0.020 2.600 1.720 0.050 0.070

75/64/06 13 00 0.010 1.200 0.020 04035 0.050

75/064/19 10 00 0.015 1.600 G.025 0e045 0.050

75705704 12 0S 6,005 0.30C t.010 0.040 U.040

75/65/18 14 45 0.010 0.900 0,020 04055 0.070

75/06/07 13 30 2.035 0.300 0.030 0.050 0,060

75706721 13 20 0.005 0.40C 0.055 0.050 0.08¢

75/07/27 11 30 0e005 0.500 0.030 0e040 v.07¢C

75708710 10 20 0.010 D.030 00460

75/09/06 99 0¢C 0.050 0.100K 0.040 0+005K 0.010

75/10/18 10 45 0.005 0.400 0.015 04045 0,075

K VALUE KNOWN TU BE
LESS THAN INDICAYED



