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ii
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
rﬁduction 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, 1ts 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
Elannin? [§303(e)], water quality criteria/standards review

§303(c)], clean lakes [§314(a,b{], and water quality monitoring
(5106 and §305(b)] activities mandated by the Federal Water
Pollution Control Act Amendments of 1972.
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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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NATIONAL EUTROPHICATION SURVEY

STUDY LAKES
STATE OF IDAHO

LAKE NAME

American Falls Reservoir
Cascade Reservoir

Coeur d'Alene Lake
Dworshak Reservoir
Hauser Lake

Hayden Lake

Island Park Reservoir
Lake Lowell (Deer Flat Reservoir)
Magic Reservoir
Palisades Reservoir
Payette Lake

Lower Twin Lake

Upper Twin Lake

COUNTY
Bannock, Bingham, Power
Valley

Benewah, Kootenai
Clearwater

Kootenai

Kootenai

Fremont

Canyon

Blaine, Camas
Bonneville (Lincoln in WY)
Valley

Kootenai

Kootenai



Map thétion

47°50'—
n Avondale
AIS Oy 47°45—
Outlet :
\ K —_
HAYDEN LAKE
%) Tributary Sampling Site
X Lake Sampling Site
- Drainage Area Boundary
0 —= 5 10 Km.
L it |
0 2% 5 Mi.
? Scale
47°40

116°45°

116|°40' 116°35°




REPORT ON HAYDEN LAKE, IDAHO
STORET NO. 1606

I.  CONCLUSIONS
A. Trophic Condition:*

Survey data indicate that Hayden Lake is early mesotrophic.
Chlorophyll a values in the lake ranged from 1.8 pg/1 in the
fall to 4.6 pg/1 in the spring with a mean of 2.8 nug/1. Potential
for primary production as measured by algal assay control yield
was moderately low in the spring sample (04/04/75) and high in
the fall (09/10/75) sample. Lake water transparency was excellent.
0f the 13 Idaho lakes sampled in 1975, 11 had higher median total
phosphorus values (0.010 mg/1), 11 had higher median inorganic
nitrogen levels (0.040 mg/1), and all had higher median ortho-
phosphorus (0.003 mg/1) values than Hayden Lake.

Survey limnologists did not report any problem conditions
during their visits to the lake. The Idaho Department of Water
Resources, et al. (1975), however, report existing pollution due
to residential development, irrigation return and inadequate

sewage systems.

*See Appendix E.



Rate-Limiting Nutrient:

The algal assay results indicate that Hayden Lake was phosphorus

limited at the time of sampling (04/04/75, 09/10/75). Lake data

indicate phosphorus limitation in the spring and fall, and nitrogen

limitation in the summer.

Nutrient Controllability:

1.

Point sources -

There were no known municipal or industrial point sources
impacting Hayden Lake during the sampling year. Septic tanks
were estimated to account for 12.0% of the total phosphorus load
to the lake. |
Nonpoint sources -

Hayden Creek contributed 28.8%, Mokins Creek contributed
15.0%, and the ungaged tributaries and immediate drainage con-
tributed an estimated 24.1% of the total phosphorus loading to
Hayden Lake.

The Idaho District Office of the U.S. Geological Survey
(Bi11 Harenburg, personal communication) reports that all water
in Hayden Lake either seeps out through the lake bottom or is
pumped out for irrigation. Therefore, no information is avail-
able on the outflow of nutrients, and the net nutrient accumu-

lation in Hayden Lake cannot be determined. Additional sampling



is needed to determine the true nutrient budget for the lake

before recommendations on nutrient controllability can be made.
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LAKE AND DRAINAGE BASIN CHARACTERISTICS

Lake and drainage basin characteristics are itemized below.
Lake surface area, mean depth and volume were provided by Herman Ray
(personal communiéation). Maximum depth was estimated on the basis
of National Eutrophication Survey (NES) data. Tributary flow data
were provided by the Idaho District Office of the U.S. Geological
Survey (USGS). Outlet drainage area includes the lake surface area.
Precipitation values are estimated by methods as outlined in NES
Working Paper No. 175. A table of metric/English conversions is
included as Appendix A.
A. Lake Morphometry:

Surface area: 17.00 km2.

Mean depth: 7.3 meters.

Maximum depth: 54.2 meters.
“Volume: 123.349 x 106 m3.

Mean hydraulic retention time: ?

AN —



'B. Tributary and Outlet:
(See Appendix B for flow data)

1. Tributaries -

Drainage2 Mean flow

Name area (km“) (m3/sec)
A-2 Hayden Creek 73.8 0.91
C-1 Mokins Creek 20.2 0.25
D-1 Avondale Lake Outlet 5.5 0.07
Minor tributaries and

immediate drainage - 44.9 0.77

Totals 144.4 2.00

2. Outlet - A-1 Irrigation ditch  161.4 -—-
C. Precipitation:

1. Year of sampling: 86.1 cm.
2. Mean annual: 84.2 cm.



ITI. LAKE WATER QUALITY SUMMARY
Hayden 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
three stations on the lake 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 phyto-
plankton indentification and enumeration. During the first and last
visits, 18.9-liter depth-integrated samples were composited for algal
assays. Maximum depths sampled were 20.1 meters at Station 01, 52.7
meters at Station 02, and 51.8 meters at Station 03. For a more
detailed explanation of NES methods, see NES 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
g determinations are included in III-B. Results of the limiting

nutrient study are presented in III-C.
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STNORET CONE 1606 PrYSICAL AND ChHEMICAL CHARACTERISTICS
( 47 4775 ( 7723775 ) ( 9/10/75 )
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SANGE RANGE RANGE
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MAX DEPTH®® 3 0.002-0.002 0.002 19.8- 51.8 3 0.009-0.012 0.009 20.1- 52.7 3 0.002-0.008 0.002 19,5~ 51,
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«200-0.800 0.750 0.0~
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SECCAT DISC (METERS)
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B.

Biological Characteristics:

1.

Phytoplankton -

SampTing
Date

04/04/75

07/23/75

09/10/75

Dominant

i wN —

0N -

—
.

Genera

Dinobryon
Melosira

Asterionella
Ankistrodesmus

Cyclotella

Other genera

Total

Dinobryon

Cyclotella
Anabaena

Ankistrodesmus

Other genera
Total

Stephanodiscus

Chroomonas
Aphanothece

Other genera

Total

Algal
Units

per ml

510
198
170
113
113

58
1,162
333
212

30
30

605
80

32
16

128



Chlorophyll a -

Sampling Station Chlorophyll a
Date Number (nug/1)
04/04/75 0l 4.6
02 3.3
03 3.2
07/23/75 01 ---
02 3.3
03 2.0
09/10/75 01 1.8
02 2.0
03 2.1
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C. Limiting Nutrient Study:

1. Autoclaved, filtered, and nutrient spiked -

a. 04/04/75
o Ortho P Inorganic N Maximum Yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.005 0.020 0.2
0.05 P 0.055 0.020 1.3
0.05 P + 1.0 N 0.055 1.020 21.1
1.00 N 0.005 1.020 0.2
“b.  09/10/75
Ortho P Inorganic N Maximum Yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.015 0.055 1.5
0.05 P 0.065 0.055 5.9
0.05P +1.0N 0.065 1.055 35.4
1.6

1.00 N 0.015 1.055
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Discussion -

The control yields of the assay alga, Selenastrum capri-

cornutum, indicate that the potential for primary production was
moderately low in Hayden Lake during the spring sampling (04/04/75)
and high during fall sampling (09/10/75). The increase in growth
yield beyond that of the control caused by the addition of phosphorus,
as well as the lack of response to the addition of nitrogen indicates
phosphorus Timitation in both assays. Maximum yield over that of the
control was achieved with the simultaneous addition of both phosphorus
and nitrogen.

The mean inorganic nitrogen to orthophosphorus (N/P) ratios for
the spring, summer, and fall sampling were approximately 20/1, 5/1,
and 14/1, respectively, suggesting phosphorus limitation in the spring
and fall and nitrogen limitation in the summer (a mean N/P ratio of

14/1 or greater generally reflects phosphorus limitation).



Iv.
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NUTRIENT LOADINGS
(See Appendix D for data)

For the determination of nutrient loadings, the Idaho 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 month of June when two samples were generally collected. Samp-
1ing was begun in October 1974, and was completed in August 1975.

Through an interagency agreement, stream flow estimates for the
year of sampling and a "normalized" or average year were provided by
the Idaho District Office of the USGS for the tributary sites nearest
the lake.

In this report, nutrient loads for sampled tributaries were
determined by using a modification of a USGS computer program for
calculating stream loadings. Nutrient loads indicated for tributaries
are those measured minus known point source loads, if any.

Nutrient loadings for unsampled "minor tributaries and immediate
drainage" ("ZZ" of USGS) were estimated by using the mean annual
nutrient loads, in kg/kmz/year, for Hayden Creek and Indian Creek at

Stations A-2 and C-1 and multiplying the means by the ZZ area in kmz.
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A. Waste Sources:
1.  Known municipal - None
2. Known industrial - None

B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
% of
Source kg P/yr total
a. Tributaries (nonpoint load) -
A-2 Hayden Creek 430 28.8
C-1 Mokins Creek 225 15.0
D-1 Avondale Lake Outlet --- -——
b. Minor tributaries and immediate
drainage (nonpoint load) - 360 24.1
¢. Known municipal STP's - None
d. Septic tanks* - 180 12.0
e. Known industrial - None
f. Direct precipitation** - 300 20.1
Totals 1,495 100.0

2. Outputs - A-1 Irrigation ditch ———-

3. Net annual P accumulation - 1,495

*Estimate based on 627 lakeshore residences, 1 park and 1 camp.
**Estimated (See NES Working Paper No. 175).
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C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -
% of
Source kg N/yr total -
a. Tributaries (nonpoint load) -
A-2 Hayden Creek 13,990 22.6
C-1 Mokins Creek 8,815 14.2
D-1 Avondale Lake Outlet = — ------ ———
b. Minor tributaries and immediate
drainage (nonpoint load) - 14,055 22.7
C. Known municipal STP's - None
d. Septic tanks* - 6,785 10.9
e. Known industrial - None
f. Direct precipitation** - 18,355 29.6
Totals 62,000 100.0

2. Outputs - A-1 Irrigation ditch  ------

3. Net annual N accumulation - 62,000

*Estimate based on 627 lakeshore residences, 1 park and 1 camp.
**Estimated (See NES Working Paper No. 175).
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Mean Annual Nonpoint Nutrient Export by Subdrainage Area:

kg N/km?/yr

Tributary : kg P/kmz/yr
A-2 Hayden Creek 6
C-1 Mokins Creek 11

Mean Nutrient Concentrations in Ungaged Streams:

Mean Total P

190
436

Mean Total N

Tributary (mg/1) (mg/1)
B-1 Yellowbanks Creek 0.018 2.100
Yearly Loading:
Total Yearly
Phosphorug Loading
(g/mé/yr)
0.09

Estimated loading for Hayden Lake
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VI. APPENDICES

APPENDIX A
CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kilometlers x 0.6214 = miles

Meters x 3.281 = feet

Cubic meters x 8.107 x 107" = acre/feet
Square kilometers x 0.386)1 = 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



LAKE CODE 1406

TOTAL DRAINAGE AREA

StIB=DRAINMAGE
TRISUTAPY AREA{SL KM)

1ensal 161,4
1608482 73,8
1606C1 20,2
160601 5.5
160627 61,9

HAYDEN

OF LAKE (SQ KM)

JAN

0.0
nN.8%

0.227

0,057
0.68

TOTAL DRAINAGE AREA OF LAKE
SUM OF SUB-DRAINAGE AREAS

TRIBUTAERY FLOW INFORMATION FOR 1DAHO

FES

0.0
1.33

0.368

0,113
1.16

161.4

MAD

?.15
0,595
N.170

1.84

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRPIBUTARY MONTH
160641 10

11
12

1606A2

bt bt
VNP VNSWNNV=OODNOUNH W

YEAR

T4
T4
74

MEAN FLOW

DODIOITDOOCODO D00
SOOI~ OO OODDOO

[~2n= N~
s @ &
NN
o N -
W~ O

DAy

19
16
14
18
14
16
19
18
15
14
10

19
16
14
1R
16

APR

0.0
266

0.6R0

0.170
2.01

FLOwW

DOODDODDDOD
DOOoONDDSOO OO0

MAY

G.0
1.84

0,510

0.142
1.56

161.4
161.4

Day

30

30

NORMAL IZED FLOWS (CMS)

JUN
0.0 0
0.71
0.198 0
0,057 0
0.62

SUMMAR

FLOW

0.538

JUL

.0

0.31
+«085
«023
0‘2q

A\

DAY

08/23/76
AUG SEP oCcY
0.0 0.0 0.0
0.17 0.20 0.20
0.057 0.057 0,057
0,014 0.014 0,017
0.17 0.17 0,17
TOTAL FLOW IN = 26.11
TOTAL FLOW OUT = N.0

FLOW

NOV

0.0
N34
0.0R5

N025

n,28

NEC

0.0
0,45
0,113
n.028
0.3

MEAN

0.0
0.91

0,252

0,069
0.77



LAXE CODE 1406

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIRUTARY MONTH

1606CH 10
11
17

160401

OO NN LWN=V—=DODNRINE WN -

rnAYDEN

YEAR

T4
T4
74
75
75
75
75
75
75
75
75
75
74

TRIAUTARY FLOW INFORMATION FOR IDAHO

MEAN FLOW

0,037
0,057
0,059
0.076
n.108
N.311
n,651
N.934
0,280

COVODO0ODDIO0DDO0DTOQ
OO0 0O OO0OO0OOOD

® ® o 8 & & s s 0 e 0

cay

FLOw

0,036
N.040
n,051
n.181
n.142
N.,269
n,821
0,334
0.249
0,110
0,054

DOO0OO0 DO D
® o o o o o o
ODOoOODOO0O

DO O
s e 0
DO O

DAy

30

15

FL.Ow

0.150

DAY

30

08/23/76

FLOW



APPENDIX C
PHYSICAL AND CHEMICAL DATA



STORET RETRIEVAL DATE 76/08/25
NATL EUTROPHICATION SURVEY 160601
EPA-LAS VEGAS 47 47 29,0 116 41 47,0 3
‘ HAYDEN LAKE
16055 IDAHO

130391
11EPALES 2111202
0069 FEET DEPTH CLASS 00
00010 00300 00077 00054 00400 00410 00610 00625 00630 nos7l
DATE  TIME DEPTH WATER DO TRANSP  CNDUCTVY PH T ALK NH3=N TOT KJEL NO2&NO3  PHOS-DIS
FROM OF : TEMP SECCHI FIELD caco3 TOTAL N N=TOTAL ORTHO
TO DAY FEET CENY MG /L INCHES  MICROMHO Su MG /L MG /L MG/L MG /L MG/L P
75704704 11 S50 0000 11.8 214 35 7.50 28 0,020K 0.300 0.,020K 0,003
11 50 000S 12.8 37 7.50 30 0,020K 0.300 0.020K 0,002
11 S0 0015 11.2 37 7.50 29 0,020K 1.100 0,020K 0,002
11 S0 0040 11.6 36 7.50 30 0.020K 0,300 0,020K 0,002K
11 50 0065 11.5 36 7 .45 29 0,020K 0.300 0.020K 0,002
75/07/23 14 15 0nQn 25,4 10,0 164 60 7,45 27 0,040 0.400 0,020K 0,010
14 15 000S 25.9 9,6 51 8,60 29 0,030 0,200 0,020K 0,010
14 15 0020 23,2 9.8 45 8,30 29 0,020 0.,200K 0.020K 0,008
14 15 0030 17,2 11,2 42 7.60 30 0.030 0,200K 0,020k 0,008
14 15 0066 9.3 8.4 .35 7.60 36 0,020 0,300 0.,020K 0,009
7570910 11 10 0000 15,4 9,0 45 8,00 29 0,020K 0.200K 0.,020K 0.002K
11 10 0005 15.2 45 7.95 32 0,020K 0,200 0.020K 0,008
11 10 0020 14,7 9,2 41 7.95 32 0,020K 0,200K 0.020K 0,003
11 10 0035 13,2 10.0 37 7.90 31 0,020K 0.200K 0,020K 0,002K
11 10 0055 4,8 8.8 27 7.60 29 0,020K 0.200K 0.020K 0,002K
11 10 nnes 3.5 10.0 27 7.80 29 0,020K 0.200K 0,020K 0.002
00665 32217 00031
DATE  TIME DEPTH PHOS-TOT CHLRPHYL INCDT LT
FROM OF A REMNING
TO DAY FEET  MG/L P UG/L PERCENT
75704704 11 50 0000 0.015 4.6 K VALUE KNOWN TO BE LESS
11 50 0005 0.018 THAN INDICATED
11 50 0015 0.315
11 50 0040 0,056
11 50 0065 0.061
75707723 16 15 0000 04011
14 15 0005 0.012
14 15 0020 0.010
14 15 0030 0.010
14 15 0066 0.010
75709710 11 10 0000 0.010 1.8
11 10 0005 0.011
11 10 0020 0.008
11 10 003% 0.008

11 10 0055 0.008
11 10 0064 0.011



‘

STORET RETRIEVAL DATE 76/08/25
NATL EUTROPHICATION SURVEY
EPA-LAS VEGAS

DATE
FROM
70

75704704

75/07/23

75709710

TIME DEPTH

OF
DAY

14
14
14
14
14
14
14
14
14
14
14
14
14

FEET

0000
0005
0030
0065
0100
0135
n170
0000
no1s
0040
0070
oilc
0140
0173
0000
0005
0030
N065
o100
0130
0161

00010 00300 00077
WATER DO TRANSP
TEMP SECCHI
CENT MG/L INCHES
1 348
1
1
1
1
1
1

~ NN

et et WS NNNDEPNESHEPSSE
® ¢ 8 ® 5 6 8 ® 6 6 2 2 0 s v s e e 0 0 @
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— et
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= WHRNHFWWNWANDPLPIOWVNNNNVWN
DPLPOCSIPIRPOORORPITRNPOPLPIPRORD

e o 8 o @ B o & ® 6 O & 5 4 0 b e " e 0 o

K VALUE KNOWN TO BE LESS
THAN INDICATED

00nss
CNOUCTVY
FIELD
MICROMHO

160602

47 46 33,0 116 42 43,0 3

HAYDEN LAKE

16055 1DAHO
130391
11EPALES 2111202
0999 FEET DEPTH CLASS 00
00400 00410 00610 00625
PH T ALK NH3=N TOT KJUEL
CACN3 TOTAL N
Su MG/L MG/L MG/L
T.10 22 0,070 0.800
24 0,020K 0,200
7.50 24 0,020K 0,200
7.50 24 0.,020K 0,200K
7.50 27 0,020K 0,200K
7.50 28 0.,020K 0,200k
7.50 25 0.020 0.200K
8.10 36 0.020 0,300
8.00 31 0,020 0,200K
8,00 34 0,040 0,200k
T.40 32 0,030 0.200K
7.50 34 0.,020K 0,200K
7.40 34 0,020 0,200K
7.90 35 0,030 0.400
7.60 26 0,020K 0,200K
7.60 27 0,020K 0.200K
7.75 28 0.020K 0,200K
7.50 28 0,020K 0,200k
7.30 28 0,020K 0.,200K
7.25 28 0,020K 0.200K
7.10 30 0,020K 0.,200K

00630
NOZ2&NO3
N-TOTAL

MG/L

0,020

0,020k
0,020K
0.,020K
0,020k
0,020K
0,020

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

00671
PHOS=~-DIS
0RTHO
MG/L P

0.003
0,002
0.002K
0,002K
0,002
0.002
0.002K
0,009
0,006
0,008
0,009
0,008
0,008
0,009
0.005
0,004
0,002
0.,002K
0.002K
0,002
n,002



STORET RETRIEVAL DATE 76/08/2S

NATL EUTROPHICATICN SURVEY 160602

EPA-LAS VFGAS &7 46 33,0 116 42 43,0 3
HAYDEN LAKE
16055 I1DAHO

130391
11EPALES 2111202
0999 FEET DEPTH CLASS 00
00665 32217 00031
DATE  TIME DEPTR PHOS-TOT CHLRPHYL INCDT LT
FROM of A REMNING
10 DAY FEET  MG/L P UG/L PERCENT
75704704 Y4 20 0000 0.013 3.3
14 20 0005 0.008
14 20 0030 0.009
14 20 0065 0.014
14 20 0100 0.013
14 20 0135 0.018
14 20 017n 0.013
75/07/23 14 40 0000 0.010 3.3
14 40 0015 0.009
14 40 0040 0.010
14 40 0070 0.011
14 40 0110 0,009
14 40 0140 0.010
14 40 0173 0.151
75/09/10 10 40 0000 0,013 2.0 -
10 40 0005 G.009
10 40 0030 0.011
10 40 0065 0.009
10 40 0100 0.008
10 40 0130 0.008

10 40 0161 0.010



STORET RETRIEVAL DATE 76/08/25
NATL EUTROPHICATION SURVEY
EPA-LAS VEGAS

DATE
Faow
10

75704704

75707723

15/709/10

TIME DEPTH

oF
Day

14
14
14
14
14
14
14
15
15
15

FEET

0000
0005
0030
0065
olon
n135
0170
0000
0005
0020
0050
0090
0125
0168
0000
0005
0035
0066
0105
0140
0170

00010 00300 00077
WATER DO TRANSP
TEMP SECCHI
CENTY MG/L INCHES

11.6 300
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et W EH AN NNDO RPN SESSPSPRP
o & 8 8 6 % 4 0 0 @ o s o 0 e 0 2 s 0 s oo

e o 0 o 0 o @
NP ODNDDONO
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K VALUE KNOWN TO BE LESS
THAN INDICATED

J VALUE KNOWN TO BE ESTIMATED

00094
CNDUCTVY
FIELD
MICROMHKO

160603 _
47 45 45,0 116 43 12.0 3
HAYDEN LAKE
16055  IDAHO.

130391
11EPALES 2111202
0999 FEET DEFTh CLASS 00
00400 00410 00610 00625 00630
PH T ALK NH3=N  TOT KJEL NO2&NO3
CACO3 TOTAL N N=TOTAL
Ssu MG/L MG/L MG/L MG/L
7.50 26 0,020k  0.200K 0.020kK
7.50 26 0,020k  0.200K 0.020K
7.50 26 0,020k  0.200K 0,020K
7.50 a2 0,020k  0.200K 0.020K
7.50 - 30 0,020k  0.200K 0.020K
7.50 30 0,020k  0.200K 0.020K
7.50 32 0,020k  0.200K 0.020K
7.90 38 04030 04300 0.020K
8410 34 0,020 0.200K 0.020K
8405 33 0.020 0.200K 0.020K
8420 35 0,020 0.200K 0.020K
7.70 32 0.030 0.200K 0.020
7.30 32 0.030 0.200K 0.020K
7410 33 0,040 0.200K 0,020
7.40 31 0.020Kk 0,200 0.020K
7440 31 0,020k 0,200 0.020K
7.50 33 0,020k 0,200k 0.020K
7.30 33 0,020k  0.200 0.020K
7.10 32 0.020k  0.200K 0.020K
7.10 28 0,060 0,400 0.020K
7.25 30 0.020 0.300 0,040

noe67l
PHOS-DIS
ORTHO
MG/ P

0.,002K
0,002K
0,002K
0,002K
0.002K
0.002K
0.002K
0.012K
0,011K
0.010K
0.010K
0.009J
0.008J
0.012K
0,004
0,003
0,003
0.002
0,002
0.008
0.008



STORET PETRIEVAL DATE 76/08/25

NATL EUTRGPHICATION SURVEY 160603

EPA-LAS VEGAS . 47 45 45,0 116 43 12.0 3 -
HAYDEN LAKE
16055 I0AHO

130391
11EPALES 2111202
0999 FEET OEPTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCDT LY
FROM Of A REMNING
T0 DAY FEET MG/L P UG/L PERCENT
75704704 14 50 0000 0.007 3.2
164 50 0005 0.007
14 S50 0030 0.008
14 S0 0065 0.009
14 50 0100 0,009
14 50 0135 0.010
164 50 0170 0.008
75707723 15 10 0000 0,009 2.0
15 10 0005 0,005
15 10 0020 0.005
15 10 0050 0.006
15 10 0090 0.009
15 10 0125 0.026
15 10 0168 0.015
- 75/09/10 10 0S 0000 0.009 2.1
10 05 0005 0.008
10 05 0035 0.008
10 05 00666 0.008
10 05 0105 0.007
10 05 0140 0,020

10 05 0170 0.042



APPENDIX D

TRIBUTARY AND WASTEWATER
TREATMENT PLANT DATA



STORET RETRIEVAL DATE 76/08/25
NATL FUTROPHICATION SUPVEY ’ 1606A1
EPA- {AS VEGAS 47 45 00.0 116 45 30.0 4
’ IRRIGATION DITCH
16055 7.5 HAYDEN

O/HAYDEN LAKE 130391
BELOW CONCRETE DAM NEAR VLGOF HAYDEN LK
11EPALES 211120a
0000 FETT DEPTH CLASS o0
00630 00625 00610 00671 00665

DATE TIME DEPTH NO2&NO3 TOT KJUEL NH3=N PHOS~-DIS PHOS=-TOT

FROM Of N=TOTAL N TOTAL ORTHO

T0 DAY FEET MG/L MG/L MG/L MG/L P MG/t P

75706715 14 47 - 04350

0.040



STORET RETRIEVAL DATE 76/0R/25

NATL EUTROPHICATION SURVEY 1606A2
EPA- | AS VEGAS 47 48 S8,0 116 41 37.0 &
HAYDEN CREEK
16 7.5 HAYDEN LAKE
T/HAYDEN LAKE 13039]
SEC RD BRDG 3,2 MI NNE OF HARRIS LANDING
11EPALES 2111204
0000 FEET OEPTH CLASS 00
0n630 00625 onkln 00671 nN66S
DATE TIME DEPTH NO2LNO3 TOT KUEL NH3=N PHOS=-DIS PHOS-TOT
FROM OF N=-TOTAL N TOTAL ORTHO
T0 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
74710719 11 20 0.016 0.200 0.010 0.010 0.020
747117156 11 45 0.032 0.100 0,020 0.010 0.010
T4/712/14 12 45 0.040 0.300 0,020 0.010 0.030
75701718 10 45 0.124 0.100K 0.010 0.010 0.010
75702716 11 40 0.088 0.900 0.016 0.008 0.,010K
75/03/16 09 40 0.070 0.150 0.015 0.005K 0.010K
75704719 15 30 0.075 0.350 0.010 0.005 0.040
75705718 0,020 1.000 0.045 0.005 0.020
75/06/15 14 07 0.005 0.200 0,020 0.010 0,010
75/06/30 17 55 0,005 0,650 0,010 0,010 0,010
75/07/16 15 58 0.020 0.050K 0,020 0.010 0,010
75/08/10 15 SO 0.005 1.250 0.015 0.005 0.010

K VALUE KNOWN TO BE LESS
THAN INDICATED



STORET RETRIEVAL DATE 76/08/25

NATL EUTROPHICATION SURVEY 160681
EPA- |LAS VEGAS 47 45 55,0 116 40 22.0 4
YELLOWBANKS CREEK
ié6 7.5 HAYDEN LAKE
T/HAYDEN LAKE 13039}
SEC RD BRDG 1 MI S OF LEES POINT
11EPALES 2111204
0000 FEEY DEPTH CLASS 00
00630 00625 00610 00671 00665
DATE TIME DEPTH NOP&NO3 TOT KJEL NH3=N PHOS~DIS PHOS-TOT
FROM oF N-TOTAL N TOTAL ORTHO :
T0 DAY FEET MG/L MG/L MG/ - MG/L P MG/ P
75704719 14 35 0.010 0,050K 0.010 0,010 0.025
75/05/718 12 19 0.005 2.300 0.0A5 0.010 0,020
75706715 13 05 0.010 0.050K 0.040 0.020 0,020
75705730 17 05 N.005 1.300 0,020 0.010 0,010

K VALUE KNOWN TO BE LESS
THAN INDICATED



STORET RETRIEVAL DATE 76/08/25

NATL FUTROPHICATION SURVEY 1606C1
EPA- | AS VEGSS 47 47 00.0 116 40 00.0 4
MOKINS CREEK
16 7.5 HAYDEN LAKE
T/HAYDEN LAKE 130391
SEC RD BRDG 1 MI NE OF LEES POINT
11EPALES 2111204
0000 FEET DEPTH CLASS 00
00630 00625 00610 00671 00665
DATE TIME DEPTH NO2&NO3 TOT KJUEL NH3 =N PHOS=DIS PHOS=TOT
FROM OF N-TOTAL M TOTAL ORTHO
T0 DAY FEET MG/ MG/L MG/L MG/L P MG/L P
74/10/19 10 45 0.024 0.800 0N.015 0.015 0.020
74711716 11 25 0.024 0.100K N.010 0.020 0.020
74712714 11 35 0.048 0.200 0.015 0.015 0.030
75/04/19 14 50 0.025 0.650 0.005K 0.015 0.030
75705718 12 04 0.005 2.600 0.040 0.010 0,020
75/06/15 13 25 0.005 0.850 0,020 0.005 0,030
75/06/30 15 17 n.005 0.500 0.010 0.010 0.030
75/07/716 15 35 0.005 0.200 N.015 0.005% 0.020
75708710 15 20 0.005 1.250 0,010 0.015 0.070

K VALUE KNOWN TO BE LESS
THAN INDICATED



STORET RETRIEVAL DATE 76/08/25

NATL EUTROPHICATION SURVEY 1606C2
EPA- { AS VEGAS 43 03 43,0 112 43 15.0 &
MOKINS CREEK
16 7.5 SPRINGFIELD
T/HAYDEN LAKE 130691
CLVRY ON FS RD 3090 2.5 MI S# OF SPRGFLD
11EPALES 2111204
0000 FEET DEPTH CLASS 00
00630 00625 - 00610 00671 00665
DATE TIME DEPTH NOZ2&NO3 TOT KJEL  NHM3=N - PHOS~DIS PHOS=TOT
FRoM OF N-TOTAL N TOTAL 0R/THO
TO nAY FEET MG /L MG/L MG/L MG/L P MG/L P
75/04/19 14 55 0.005 0.600 0.010 0,020 0,050
75/66/15 13 20 0.005 6.175 0,015 0,005 0,025
75706730 17 20 0.005 2.100 0,025 0,005 0,020
75/07/16 15 42 0,005 0.200 0,015 0,005 0.010

75708719 15 33 0,005 0,850 0,015 0.015 0,080



APPENDIX E

PARAMETRIC RANKINGS OF LAKES
SAMPLED BY NES IN 1975

STATE OF IDAHO

Mean or median values for six of the key parameters evaluated
in establishing the trophic conditions of Idaho 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 OATA TO BE USED IN RANKINGS

LAXE : MEDIAN MEDIAN 500~ MEAN 15- MEDIAN
CODE LAKE NAME . TOTAL P INORG N  MEAN SEC  CHLORA MIN DO  DISS ORTHO P
1601 AMERICAN FALLS RESERVOIR 0.105 0.030 463,800 15.379 14.700 0.035
1602 CASCADE LAKE 0,032 0.060 415,067 8.081 14.800 0.009
1603 LAKE COEUR DC*ALENE 0.017 0,040 380,348 10.391 12.200 0.005
1604 DWORSHAK RESERVOIR 0.010 0.080 401.866 2.420 7.400 0.009
1605 HAUSER 0,028 0,075 366.286 11.112 14,800 * 0.013
1606 HAYDEN LAKE ‘ 0.010 0,040 2434500 2.787 11.800 0.003
1607 ISLAND PARK RESERVOIR 04034 0.050 391.778 9.322 12.800 0.012
1608 LAKE LOWELL 04070 0.070 477.111 25.389 14,600 0.015
1609 MAGIC RESERVOIR | 0.062 0.130 4004750 7.322 14.700 0.020
1610 PALISADES RESERVOIR 0.024 0.080 345,428 2.067 12.800 0.007
1611 LOWER PAYETTE 4 0.013 0,060 234,000 4,600 9.600 0.007
1612 LOWER TWIN LAKES 0.016 0.050 3704000 2.318 13,600 0.009

1613 UPPER  TWIN LAKES _ 0.017 0,045 - 369.143 4,986 8.200 0.004

v



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

LAKE MEDIAN MEDIAN 500~ MEAN 15~ MEDIAN :
CODE LAKE NAME ' TOTAL P INORG N MEAN SEC CHLORA MIN DO DISS ORTHO P~
1601 AMERICAN FALLS RESERVOIR 0« 0) 17 ¢ 1) 8¢ 1) 8 ( 1 21 (¢ 2) o ¢« 0)
1602 CASCADE LAKE 33 C 4) S4 ( 6) 17 ¢ 2) 42 (5) 4 ¢ 0) 50 ( 5
1603 LAKE COEUR D'ALENE 67 (' 8) 96 ( 1i1) S0 ( 6) 25 ¢ 3) 67 ( 8) 83 (. 10)
1604 DWORSHAK RESERVOIR 96 ( 11} 17 ¢ 1) 25 ¢ 3) 83 ( 10) 100 ( 12) 50 ( 5)
1605 HAUSER 42 (5 33 ( 4) B9 17 ¢ 2) 4 ( 0) 25 ¢ 3)
1606 HAYDEN LAKE | 96 ( 11) 96 ( 11) 92‘( 11) 75 ( 9)..‘ 75 ( 9) 100 ( 12)
1607 ISLAND PARK RESERVOIR 25 ¢ 71 ¢ 8) 42 (  S) 33 ( &) S4 { 6) 33 ( &)
1608 LAKE LOWELL 8 ( 1 42 ( S) o« O o ( 0) 33 ( 4) 17 ¢ 2)
1609 MAGIC RESERVOIR 17 ¢ 2) o ¢ 0) 33 ¢ 4) S0 ( 6) 21 ¢ 2> 8 (1)
1610 PALISADES RESERVOIR 50 ( 6) 17 ¢ 1) 83 ( 10) 100 ( 12) S { 6) 75 ( 9
1611 LOWER PAYETTE 83 ( 10) 54 ( 6) 100 ( 12) 67 ( 8) 83 ( 10) 67 ( 8)
1612 LOWER TWIN LAKES ¢ 9 71 (¢ 8), S8 (N g2 ( 11) 42 ( S) 50 ( 5)

1613 UPPER TWIN LAKES s8 ( 7) 83 ( 10) 67 ( 8) s (7 92 ( 11) 92 ( 11)



