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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, concen-
trations, 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 nonpoint source pollution abatement in lake water-
sheds.

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
watershed 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

lanning [§303(e)], water quality criteria/standards review
E§303(c?], clean lakes [§314(a,b)], and water quality monitoring
[8106 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 concentrations (and loading) and trophic condition
are being made to advance the rationale and data base for refine-
ment of nutrient water quality criteria for the Nation's freshwater
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 the U.S. Environmental Protection
Agency and to augment plans implementation by the states.
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LAKE NAME
American Lake
Banks Lake
Chelan Lake
Diamond Lake
Green Lake
Keechelus Lake
Mayfield Lake
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IT.

REPORT ON BANKS LAKE, WASHINGTON

STORET NO. 5302

INTRODUCTION

Banks Lake was included in the National Eutrophication Survey
as a water body of interest to the Washington Department of Ecology.
A number of streams to Banks Lake were sampled; however, normalized
flow data for these tributaries were not available so annual nutrient
loadings to the lake could not be calculated. The tributary sam-
pling data are included in Appendix D for the record, and are sum-
marized in Section V of the report.

Banks Lake was created in 1951 and is primarily fed by water
pumped from Franklin D. Roosevelt Reservoir through Feeder Canal
(D-1) during the drier months of the year. The lake receives
heavy recreational and irrigation use (Dion, et al., 1976).

CONCLUSIONS

A, Trophic Condition:*

Survey data indicate that Banks Lake is mesotrophic.
Chlorophyll a values ranged from a low of 2.0 pg/1 to a high
of 27.2 ug/1, with a mean of 7.4 ug/1. Potentials for primary
productivity as measured by algal assay control yields were
moderate to Tow. Of the 13 Washington lakes sampled in 1975,

5 had greater median total phosphorus values (0.021 mg/1),

*See Appendix E.



12 had higher inorganic nitrogen levels (0.040 mg/1) and 8
had higher median dissolved orthophosphorus levels (0.007 mg/1)
than Banks Lake.

Survey limnologists did not report any problem algal
blooms during their visits to the lake.
Rate-Limiting Nutrient: |

Algal assay results indicate that Banks Lake was limited
by available phosphorus 1eve]s on the sample collection dates
(04/03/75, 09/10/75). Lake data suggest primary limitation

by nitrogen.



III. LAKE CHARACTERISTICS
A. Lake Morphometry:*
1. Surface area: 100.77 kmz.
2. Mean depth: 12.4 meters.
3. Maximum depth: 25.9 meters.
4. Volume: 1251.006 x 10° m’.
5. Mean hydraulic retention time: 175 days.
B. Precipitation:
1. Year of sampling: 32.6 cm.

2. Mean annual: 32.2 cm.

*E.E. Wolcott, 1965. Hydraulic retention time calculated by dividing
the lake volume by provided mean flow of the outlet.



IV.

LAKE WATER QUALITY SUMMARY

Banks Lake was sampled three times during the open-water
season of 1975 by means of a pontoon-equipped Huey helicopter.
Each time, samples for physical and chemical parameters were
collected from five stations on the Take and from a number of
depths at each station (see map, page v). During each visit,
depth-integrated samples were collected from each station for
chlorophyll a analysis and phytoplankton identification and
enumeration. During the first and last visits, 18.9-Titer
depth-integrated samples were composited for algal assays.
Maximum depths sampled were 11.3 mete}s at Station 01, 24.1
meters at Station 02, 18.9 meters at Station 03, 11.6 meters
at Station 04, and 20.1 meters at Station 05. For a more de-
tailed explanation of NES methods, see NE§ Working Paper No.
175.

The results obtained are presented in full in Appendix C
and are summarized in III-A for waters at the surface and at
the maximum depth for each site. Results of the phytoplankton
counts and chlorophyll a determinations are included in III-B.

Results of the Timiting nutrient study are: presented in III-C.
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Biological Characteristics:

1.  Phytoplankton -

Sampling

Date

04/03/75

07/22/75

09/10/75

Dominant
Genera

s LN — (3, I S RY

Asterionella
Tabellaria

Lyngbya

Dinobryon
Chroomonas

Other genera
Total

Melosira
Asterionella
Anabaena
Ankistrodesmus

Chroomonas
Other genera
Total

Asterionella

Tabellaria

Fragilaria
Chroomonas

Aphanizomenon

Other genera

Total

Algal
Units

per ml

3,034
358
167
119

96

168
3,942
690
248
221
55

111
1,380
624
451
416

243
173

348

2,255



Chlorophyll a -

Sampling Station - Chlorophyll a
Date Number (ug/1)
04/03/75 01 4.8
02 27.2
03 12.6
04 12.8
05 12.9
07/22/75 01 2.2
02 3.0
03 2.0
04 5.5
05 2.2
09/10/75 01 2.3
02 2.9
03 2.8
04 11.6
05 5.8



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

Maximum Yield
(mg/1-dry wt.)

Ortho P
Conc. (mg/1)

Inorganic N

Spike (mg/1) Conc. {mg/1)

a. 04/03/75 Stations 01, 02

Control <0.008 0.024 0.2
0.05 P <0.058 0.024 0.9
0.05P + 1.0 N <0.058 1.024 15.0
1.00 N <0.008 1.024 0.2
Stations 03-05
Control 0.003 0.022 0.2
0.05 P 0.053 0.022 1.2
0.05P + 1.0 N 0.053 1.022 23.7
1.00 N 0.003 1.022 0.3
b. 09/10/75 Stations 01,02
Control 0.010 0.030 0.4
0.05 P 0.060 0.030 1.8
0.05P +1.0N 0.060 1.030 11.8
1.00 N 0.010 1.030 0.3
Stations 03-05
Control 0.010 0.020 0.7
0.05 P 0.060 0.020 3.4
0.05P +1.0N 0.060 1.020 20.3
1.00 N 0.010 1.020 0.6



Discussion -

The control yields of the assay alga, Selenastrum capri-

cornutum, indicate that the potential for primary productivity
of Banks Lake was low during the spring sampling (04/03/75) and
moderate during the fall sampling (09/10/75). In all assays, a
significant increase in yield over that of the control occurred
when phosphorus was added alone, indicating phosphorus 1imi-
tation. Spikes with nitrogen and phosphorus simultaneously
resulted in maximum yield. Additions of nitrogen'alone did not
stimulate growth significantly beyond the control yields.

The mean inorganic nitrogen to orthophosphorus ratios (N/P)
in the lake samples were approximately 6/1, 4/1, and 5/1 in the
spring, summer, and fall, respectively, suggesting nitrogen
Timitation (an N/P ratio of 14/1 or greater generally reflects

phosphorus limitation).
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MEAN NUTRIENT CONCENTRATIONS IN UNGAGED STREAMS
Mean Total P  Mean Total N

Tributary (mg/1) _{(mg/1)
B-1 Paynes Gulch 0.259 5.734
C-1 Northrup Creek 0.196 2.219
D-1 Feeder Canal 0.039 0.465
E-1 Rusho Creek .1.120 8.019
F-1

Unnamed Stream* 0.460 7.937

*This stream was sampled as a special interest tributary and lies
outside the watershed of Banks Lake.
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VII. APPENDICES

APPENDIX A
CONVERSION FACTORS



CONVERSION -FACTORS

llectares x 2.471 = acres

Kilometers x 0.6214 = miles

Meters x 3.281 = fect

Cubic meters x 8.107 x 10" = acre/feet
Square kilometers x 0;386] = 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 B
TRIBUTARY FLOW DATA



TRIBUTARY FLOw INFOPMATION FOR waSHINGTON 11714776
LAKE CODE 53n2 BANKS | AKE
TATAL LRATNAGE AREA OF LAKF (SO KM) TP7 R
SJUR-DTAIMAGE NOPMALIZED FLOWS (CMS)
TOIRUTASY ARTA(Q ) «) JaN FER MAR appP MAY JUN JuL 8UG SEP ncy NOV NEC
530241 727,54 N, N 0.0 17.585 89,48]1 187,300 179,557 199,209 184,909 112,644 46,949 0.0 0.9
530277 040 0.0 0.0 0,0 0.0 0,0 0.0 0,0 0.0 0,0 0.0 n,o NDe
SUMMARY
YOTAL DRAINAGE ARFA OF LAKE = 7278 TOTAL FLOW IN = 0,0
StitA OF SUB-DHAINAGFE AREAS = [ ] TOTAL FLOW QUT = QRT .63
MEAN MOMNTHLY FLOwS aND DALY FLOWS(CMS)
TRIRUTARY MONTH YEAR MEAN FLOWw DAY FILOw DAY FLLOW DAY FLOW
530241 9 74 124.736 21 85,517
1n 74 52.499
11 T4 0.0
12 T4 n,0 7 0,9
1 75 0.0 1= 0.0 1% 0.0
4 75 0.0 ) 6 0.0 16 0.0
3 75 7.023 3 0.0
4 75 70,226 [ 42,192 27 93.779
5 75 156,026 2N 174,432
[ 75 198,784
7 75 211.527 > 222 .954
] 75 163,671 14 1931.705
53072C1 9 T4 0.008 ?1 0,008
11 74 0.010
11 74 0,010 ? 0,010
12 T4 0,011 7 0,010
1 75 D.017
2 75 Ne425
3 75 N R50
4 75 0,453 A n,708 27 0,181
5 75 0.113 20 0,076 22 0.074
& 75 0,042
7 75 0,017 ? n,0 18 0.016
& 75 0.011 14 n,011 19 0,010
530701 9 T4 50.857 21 92,200
in 74 92.596
11 T4 R9,170 ? 91,747
12 74 0.932 7 -69,744
1 75 ~-1.127 1= D.0 156 0.0
? 75 -0,739 [ N.0 16 0.0
3 75 3.908 k] -50,829
4 75 0,0 A Ne0 27 0.0
5 75 137.620 20 140,168
[ 7% 233,897
7 75 277.788 ? 261,931
2 75 173.016 la 180,6K1

A2 ,034
0.0



TOTBUTAxY FLQw [NFOAMATTION FOR wASHINGTON 1171776
LAKE CODE 53102 BANKS | AKE

MEAN MONTHLY FCwR aNMD DALY FLOWS (CMS)

TOI’YTAVY MONTH VEAR ME an FLOw DAV FLOw Day FLOwWw Day = FLOW

S30277 9 T4 D.6
10 T4 n.G¢
11 74 0.0
12 74 N.0
1 75 0.0
? 75 n,0
2 75 0,0
4 75 0,0
s 75 0.0
6 75 0,0
7 75 0.0
A 7% 0,0



“APPENDIX C
PHYSICAL AND CHEMICAL DATA
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one?
10 50 0000
10 50 0005
10 30 0N1K
10 50 no2s
10 50 noss
1IN 50 a0kl

[ T D P
bt et pd et pod pt ot ot
N
-

.
-
~
2

DATF Ta/11716

SHRVEY

noaLn
W#ATER

TFup

CENT

006K5
PHOS-TOT

MG/L P

N.019
NN17
Na017
0.021
0,021
0.N11
n.013
Nea011
0,021
N.n&Y
0015
n,014
N.015
0.021
0.021
N.N3R

00300

12.2

SF~NXXT~0DHDDDODD
+SPANVFOVVNDIDDD

® o ® & & o 8 0 0

32217
CHLRPHYL
A
UG/L

12.6

90077 0ng34
TRANSP CNOUCTVY
CECCAIT FIELD
INCHES M CROMHO

1ne 83
a3
83
84
83
144 127
127
125
110
111
2la 125
125
127
121
120
118

00031
INCDT LT
REMNING
PFRCENT

K VALUE KNOWN TO BE LESS

830203
47 51 40.0 115 10 0R.N 3
BANKS LAKE

53025 WASHINGTON
130591
11ERPALES 2111202
C0bs FEET DFFTH  CLASS 00
00400 00alo Q0hl0 00625
PH T ALK NH3-N TOY kJEL
CACO2 TOTAL N

St MG /L MG/L MG/L
8,10 54 N,0?70K n.300
2,10 SA N, 020K 0,2006K
8.10 57 0.,0”0K 0,200%
R,10 59 0.070 0.200
.10 58 0,020K 0,200
R,60 AR 0.030 0.,200K
2,30 6R 0,030 0,200x
R,35 54 0,030 n,200%
7.80 S3 0,040 0,200
7.50 SA 0,040 0,400
A.0N0 59 0,020K 0.200K
R, 00 61 0,020K 0,700K
7.90 61 0,020K 0.200K
7.90 60 0,0”0K 0.,200K
7.70 61 0,020K 0,200K
Ta40 67 0,0720K 0.200K

THAN INDICATED

J VALUE KNOWN TO BE ESTIMATED

0nan
NMORANOS
N=TOTaL

MG/t

0,020K
0,020K
0.020K
0.020K
0.n20K
0. 020K
NeN20K
0.020

Nen20

0,020x
0.020K
0.020K
0.020K
0.,020K
0,020K
0.n5N

n0RT1
PHNS=NIS
00 THO
MG/ P

0.0144
N.0160
0.004
0.00Y
0.00%
N, 004
0.004
0.0104
0,007
0,023
N.003
0,004
N.00%
N 00A
0.011}
0.02F



STHRET RETRIevAL

MATL FUTROPRICATIO
EPA-LAS VEGAS

DATF TIME DEPTH

XL OF
TN Nty

78/n4/03 10
10
16

5707722 11

75709710 10

45
45
45
49
45
19
1n
19
10
25
25
25
25

NDATF TIVE

Fonm oF
10 DAY

15/04/03 10
10
10
10
10
75/07/722 11

75709710 10

FEET

nnnn
anos
nnis
nnazs
no3n
nogn
000%
noz2n
002h
onon
000%s
no01s
0031

DEATH

FEET

0non
nnons
non1s
nngs
00738
noon
0nns
ngzn
n0za
nnonn
noons
nois
nn3iy

DATE

Syavey

nnoln
wATER

TEMF

CFNT

NNKAS
PrOS-TOT

MG/ P

n.035%
n.0239
N.030
0,078
0,035
0.017
N.nlR
0.0P?
Ne.N613
NeN21
0.021
0,023
n.n32

K VALUE KNOWN TO BE LESS
THAN INDICATED

J VALUE KNOWN TO BE ESTIMATED

16/11718

00300
ne

MG/

12.0
172.0
12.1
12.1

—
rTrO2D20T0 O

32217
CHLRPHYL
A
UG /L

12.8

1l.6

00077
THANSD
SECCHT
INCHES

Sa

a1

96

20031
INCDT LT
REMNING
PFRCENT

00094
CNDUCTVY
FIELD
MICROMHD

90
RQ
40
90
89
179
129
125
125
136
127
124
123

530294
47 51 33.0 119 06 35,0 3
RANKS LAKE
53025 AASHINGTON

130806])
11EPALES 2111202
g06l FEET NDERTH  CLASS 0D
00400 00410 00610 00R2S ANARN
PH T aLx NH3 <N TOT KJEL NO?ANO3
CACO3 TO0TAL N N=TOTAL
S MG/ MG /L TMG /L MG/
R,30 EX N,0720K 0,400 N,n20%
Be30 59 0,020 0,300 0,020
[,2% 57 0,020 0,300 0,020
R,25 59 0,020 0,300 0,020K
], 25 56 0,020 0,300 0,n20x
R,95 64 0,020 N, 200 0,N20K
R.9% 65 0,030 0,200 0,020K
B.30 66 0,070 n.200 0. N20K
7.80 65 0.020 0.,200K t.n20K
R,40 T0 0.0720K 0.200K 0.020K
8,60 69 0,0720K 0.200K 0,020K
R,S0 : 71 0.,070K - 0.200 0.020K
7.90 61 0.020K 0.200 0,020K

0NeTY
PHNS=NIS
0RPTr0
Ma/sL P

N.0006
0.01649
0.005
n,00a
0.007
0,010
N.0124
0.010J
N.011J
0.004
0,003
0.003
n,005



STORETY 2ETRIEVAL NDATE Tarsll/16

NATL EUTROPHICATIOH
EPA-|_AS VEGAS

peTF  TIwE

Fore  OF
TN nay

75/704/03 10
i0

15/07/722 10

75709710 10

00
0n
on
o0
o0
45
45
4%
45
45
00
0o
no
0n

0o

DEPT~

FEET

000N
onn=
poen
on3n
noe6n
nonn
0nos
nols
nnis
nnsy
nnon
noos
001=
0n2es
00nas
nnes

DATE TI~E DEPTH

FoQ- oF
) nay

75704703 10

75/707/27 190

%/09/710 10

o0

on
00
on
45
45
45
45
45
no
nn
0o
on
no
on

FEET

ngon
0nos
no2n
0n3n
nNoAN
onon
nons
anls
0038
0061
nnon
ann=
nny=
NN2a
Nas
0NAK

SHRVEY

¢poln
“ATER

TEup

CENT

17,2
15,8
15,7
14,9
1“.‘
20.4
P20,
2”.?
20,2

20,1 .

19,4

NNRAS
PHOS=TOT

MG/L P

0,033
n,n20
N,N20
NeNP>
0,014
N.N13
6,017
C.026
0016
0,019
NgN17
0,021
0,071
0.0109
NeN?0
C.0N32

K VALUE KNOWN TO BE LESS
THAN INBICATED

00300
Do

MG /L

12,0
12,

— s
LAVIRY)
. &
o - 2

12,1

rPPXODOLLCOD
sENDIPNIIOINPS S ON

« ¢ & v 8 ¢ o v s

32217
CHLRPHYL
A
UG/L

12.9

00077
ThANSP
SECCAHT
ITNCHES

ing

156

2na

00031

INCDT LT

REMNING
PERCENT

00094
CNDUCTVY
FIELL
MICROMHD

R7
87
as
87
85
115
169
109
109
109
126
1256
124
133
127
126

530205

67 56 26,0 116 03 32,0 3
BANKS { AKE
530725 NASHINGTON

130991
11ERPALFS ?l112ne
np6S FEET DNERTH  CLASS 00
00400 © 0n6lo 00610 0N6RZES N0A0
P T ALK NH3=N TOT KJEL  ANOPANO3
cacn3 TOTAL N N=-TOTAL

S MG/L MG/L MG/L MG /L
A,30 60 0,070 D,an0 0,030
R,20 57 0,030 0.300 n,n20K
R,20 55 0,070 0.300 0,020k
B,15 53 0,030 0,300 0,020K
A,15 s1 nN.030 n,300 0,N20K
R,30 S7 0,070K 0.”00K 0,n20K
B,20 61 0,030 0,200 0,020K
R,15 58 0,030 0,200K 0,020k
P10 59 0,030 0,200k 0,020k
7.90 60 0,040 0,200K 0,020K
A, 10 . 65 0.0720K 0.200K 0.020K
3,05 : 66 0,020K 0.200K 0,020K
R,00 (X3 0,020K 0,”200K 0., 020K
7.90 65 0,020K N,200K 0,020K
T.80 67 ‘0,070K 0,200K 0,0720K
7.60 70 0,020 0,200% N.020K

J VALUE KNOWN TO BE ESTIMATED

0nsTl
PHNAS=N]IS
02T=0
Mo /L P

n.ooq
0,006
0,007
0,003
0.005
n,011J
0,017J
ﬂ.OlIJ
0,013,
0,016l
nN.006
n,no7
0,013
0,010
n.01n
0,017



APPENDIX D

TRIBUTARY AND WASTEWATER
TREATMENT PLANT DATA



STASET RETRIEVAL DATE Tazll/14

NATL FUTROPHICATION SURVEY
£OA~ | AS VEGAS

DATF
FooM
T

14799721
15/04/06
18704727
715/05/290
I%/07/702?
1s/nRs 14

ons13n
TIME DFEPT~ NOPSNO3
0OF © N=TOTal
Nnay FEET MG/L
15 on D014
12 45 NL,unNs
16 75 04010
23 on 0015
20 na N.005
21 2s e 008

K VALUE KNOWN TO BE LESS
THAN INDICATED

00625
TOT KUEL
N
MG /L

Ne.100
71.100
0.150
0.250
0.050K
0e10n

00619
MHI=N
TOTAL

MG/

n,o07
0,030
0,065
0,035
0,015
0,015

00671
PHOS-DIS
ORTHO
MG/L P

N.005K
0,010
N,05%
0.020
0.010
0.005

5302a1

47 37 04,0 119 18 00.0 o

MATN CANAL

53 7.5 COULEE CTITY

O/BANKS | AKE

136591

SMPL FROM DRY FALLS DaM .S MI Nw CITY ©x

11EPALES
nooe FEET

no&65
PHOS-TOT

MG/ P

0,017
0,010
0,059
0.040
0.022
0.030

NEFPTH

2111204
CLASS nn



STORET PETRIEVAL

QATE 7671171+

NATI FUTROPHICATIOMN SyURVEY

EeA- | AS VEGAS

DATE
FROM
10

T4rsn3/721
T4712/07
75/01716
15/02/06
75702716
75703702
75703719
1%/04706
15704727
15/05/720
1%/,07/02

npAR3n

TI“E DEPT~ NNPLNA?

Nk
NAay

14 45
13 43
13 2n
15 25
15 40
17 35
16 01
26 on

2?7 45
19 15

N=TNTat

FFET MG/L

2750
5.200
5.600
he90DD
S4500
14680

6,000
44,600
44A/00
4,500

K YALUE XKNOWN TO BE LESS
THAN INDICATED

npe62s
TOT KJUEL

N

MG/

0,450
1.000
0.600
0.700
04900
?.900
2.600
ODQSO
0.R00
0.5300
0.800

onsl1n
N3 =N
TOT AL
MG /L

0,030
0,.,005x
f.104
Ne112
0.104
0,144
0.010
0,040
0.060
0,065
Ne.N55

00671
PHONS=-NIS
URTHO
MG/L P

0.020
0,010
0,106
0.152
0.12R
Ne?6G

0.130
0.100
0.060
0.045

530281
47 65 12,0 119 13 10.0 &
PAYNES GULCH
53 7.5 STMBOT RK Sw
T/RANKS LAKE 130841
RRDG ON HwY 155 11 MI NE OF COULEE CITY
11EPALES ?11127na
000N FEET NFRTH  CLASS 00

00K5K5
PHOS-TOT

MG/L ©

0.n25
0.150
0.104
0.152
Nel140
N.910
0,940
D.160
0.121
0.090
0.060



STORET RETRIEVAL DATF 74711714

NATL FUTROPHICATINN SyUPVEY 5302C1
EPA~ |LAS VEGAS 47 52 25.0 119 03 40.0 &
NORTHRUP CREEK
53 7.5 STMRAT RK SE
T/BANKS | AKE 13n5a}
RRDG ON DRT RD 7 M1 S OF ELECTRIC CITvy
11EQALES 2111276
nODe FFET  NEPTH  CLASS 0N
nn63n nphR2S 0nAl1N 00671 00665
nave TIME DEPTH NO2ANO?Y TNT KUEL NH3I=N PHOS=DIS PHOS=TOT
Fodm OF N=TOTaL N TOTaL GRTHO
0 NAY  FEET ME/L MG/L MG/L MG/L P MG/L P
T4/09/721 18 15 Ne3Bs 0.200 n,n1% 0.110 0.110
74712707 13 05 N.R00 0.750 0,035 0,095
78/03/19 17 10 3,850 1.450 0,185 0,330 0,520
75704706 20 45 ° 3.670 1.450 0.047 0.210 0.3R0
75/04/27 20 45 » Nn.7R0 0.750 0,040 0.060 0,060
15/05720 22 30 1.150 D.400 0,075 n.09S 0.120
75707702 1S 00 14650 0,500 0,055 0.125 0,140

15708714 20 0n 0.390 0.575 0.045 0.120 0.140



STQRET QETRIEYSL DATE 7A/11/16

NATL FUTROPHICATION SURVEY 530201 )
EPA~ I_AS VEGAS 47 19 25.0 119 56 40.0 4
FEEDER CAMAL
33 7.5 ELECTRIC CTY
T/BANKS LAKE 130891
SEC RD 2 MI Sw 0OF JCT WITH HwY 174
11EFPALES 2111204
nOOO FEET DFPTH  CLASS 00
Q0630 0062% noelon 0n6T7] 00665
DaTE TIME DFEPTH NDZAANNT TOT <JUEL NH3=N PHOS=DIS PHOS=-TOT
Fonm OF N=TaTal N TOTAL 0RTHO
TO nay  FEET MG/L MG/L MG/L MG/l P MG/ ©
74709721 13 &0 0.063 0.100% - 0.015 0.005 N.009
74712707 11 20 G050 1.100 0.010 0.005 0,060
78/05720 22 o0 0.090 0.350 0,020 0.025 n,070
1€/07/702 18 45 n.005 0.200 0.030 N.010 0.020
7%/08/714 20 30 0.015 0.050 0.025 0.015 0.040

K VALUE KNOWN TO BE LESS
THAN INDICATED



STORET RETRIEVAL DATE TA/11/16

NATI. FUTROPHICATION SIIRVEY . 5302E1
FPA- |AS VEGAS 47 48 35,0 119 06 2040 4
RASHO CREEK
53 7.5 STMROT RK SF
T/BANKS LAKE 1305¢]
AT RN 49NE XING R MI N OF HAPTLINE
11EFALFS 2111204
0ono FEET DEPTH CLASS 00
0n6A30 nn62% 00610 00671 no66S
DATF TIME DFRTA NO2ANOR TOT KUEL NH3=N PHOS=DIS PHOS=TOT
FROM OF N-TNTAL N TOTAL 03THO
T DAY FEET MG/L MG/L MG/L MG/L P MA/L P
Tesn/03 17 0N 0,575 3.85¢ 0,200 0,272 1.3900
7%/03/719 16 55 3.300 5.000 0,060 0.760 1.800
I5/04706 19 30 10.500 2aT700 N,.185 0,300 0.710

18704727 16 an 4.500 1.650 0,030 0.035 0,070



STOPET RETRIEVAL DATE T7&/117/14

MATL EUTROPRICATIOM SuUIVEY S3021F
EPA- LAS VFGaS 47 3¢ 39,0 119 05 02.0 4
UNNAMED STREAM
53 7.5 HOIETLINE
T/HANKS LAKE 130801
AT RD § NE XING .5 MI S OF JCT w HwY 2
11EPALES 2111204
pONo FEET NE®TH  CLASS 0N
062N No625 gn61n no671 00665
DATE  TIVE NERTw 923803 TOT KUEL M =N PHOS-DIS PHNS~TNT
Fonwm n¥ N=TATAL M TOTAL 0P THN
™ Day  FFET MG/ MG/L MG /L MG/L P MG/L P
75/03/19 15 30 7.100 1./A00 N.270 n,320 nN.720
75704706 19 0S 11.5n0n 1.900 0.095 N.240 0.560

75/04/27 15 35 0.960 0.750 n.035 N,090 n.,100



APPENDIX E

PARAMETRIC RANKINGS OF LAKES
SAMPLED BY NES IN 1975

STATE OF WASHINGTON

Mean or median values for six of the key parameters evaluated
in establishing the trophic conditions of Washington lakes sampled
are presented to allow direct comparison of the ranking, by parameter,
of each lake relative to the others. Median total phosphorus, median
inorganic nitrogen and median dissolved orthophosphorus levels are
expressed in mg/1. Chlorophyll a values are expressed in ug/1.
To maintain consistent rank order with the preceding parameters,
the mean Secchi disc depth, in inches, is subtracted from 500.
Similarly, minimum dissolved oxygen values are subtracted from 15
to create table entries.



LAKE

LAKE

CODE .

5301
5302
5303
5304
5305
5306
5307
5308
5309
5310
5311
5312

5313

DATA TO BE USED IN RANKINGS

LAKE NAME
AMERICAN LAKE
BANKS LAKE
CHELAN LAKE
DIAMOND LAKE
GREEN LAKE
KEECHELUS LAKE
MAYFIELD LAKE
MEDICAL LAKE
MOSES LAKFE
O07ETTE LAXE
'SAMMAMISH LAKE
WHATCOM LAKE

LOWER GRANITFE RESERVOIR

MEDIAN
TOTAL P

n.027
0.021
0.005
0.014
0.027
0.007
0.014
0.275
0.115
0.010

0.015

0.009

0.033

MEOIAN
INORG

0.105
0.040
0.070
0,060
0.050
0.040
0.100
0.225
0,150

0.110

0.210

0.320

0.150

500~
MEAN SEC

343,000
364.533
111.900
303.667
415.000
280.250
402.000
401.714
463,600
403.333
374.000
288,000

435,500

MEAN

CHLORA

4,822
7.373
0.905

14,537
2.983
1.400
4,250

16,425

29,060
1.225
7.290
3.422

4,875

15~

MIN DO

15,000

10,800

6.400
14,200
10.600

9.200
10,600
15.000
14.600

7.200
14,600
10,800

7.200

MEDTIAM

D1ISS ORTHO ©

0.007
0.007
0.003
0.010.
0.009
0.002
0.007
0.166
0.038
0.009
0.006
0,009

0,022



PERCENT OF LAKES WITH HIGHER VALUES (NUMBER OF LAKES WITH HIGHER VALUES)

LAKE MEDIAN MEDIAN 500~ MEAN 15~ - MEDTAN
CODE LAKE NAME TOTAL P INORG N MEAN SEC " CHLOKA MIN DO DISS ORTHO P .
S301 AMERICAN LAKE 29 ¢ 3) S0 ( 6 67 ( 8) 50 ( 6) s (¢ 0 58 ( 7)
5302 BANKS LAKE ‘ 42 ( S) 100 ( 12) 58 ( T) 25 ¢ 3) a6 ( 5) 71 (R
5303 CHELAN LAKE 100 ¢ 12) 67 U 8 100 ( 12) 100 ( 12) 100 ( 12) 92 ( 11)
5304 OIAMOND LAKE 62 ( M 75 ¢ 9 75 ¢ 9) 17 ¢ 2 33 ( &) 25 ()
5305 GREFN LAKE 29 ¢ 3) . 83 ( 10) 17 ¢ 2) S ¢ 9 62 ¢ T 46 ( 5)
5306 KEECHELUS LAKE 92 (11 92 ( 11) 92 ( 11) 83 ( 10) 75t 9) 100 ( 12)
5307 MAYFIELD LAKE 2 ( T S8 T 33 ( 4 S8 ( T 62 (T 71 ( R)
5308 MEDICAL LAKE ' 0 0) 8 ( 1) 42 ( 5) 8 ¢ 1) 4 ( 0) 0o ¢ 0
5309 MOSES LAKE B (1) 29 ( 3) 0 (¢ 0) 0« 0) 21 « 2) B ( 1)
5310 OZETTE LAKE 75 (9 42 ( 5) 25 (3 92 ¢ 11 87 ( 10) 33 (4
5311 SAMMAMISH LAKE : 50 ( &) - 1T 2) 50 ( 6) 33 ( 4 21 ¢ 20 83 (1)
5312 WHATCOM LAKXE 83 (100 . 0 (¢ 0) B3 ( 10) 67 (¢ 8) 46 (5 46 (%)

5313 LOWER GRANITE RESERVOIR 17 ¢ 2) 29 (3 8 ¢ 1) 42 ( 5) 87 ¢ 10) 17 ¢ 2)

-



