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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. MWith 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 [8303(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.
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"Beyond the single lake analysis, broader based correlations
between nutrient concentrations (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
cond1t1on, 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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LAKE NAME
Canyon Ferry
Clark Canyon
Flathead
Georgetown
Hebgen
Koocanusa
Mary Ronan
McDonald
'Nelson

- Seeley

Swan

Tally

Tiber
Tongue River
Whitefish

Yellowtail

jv

NATIONAL EUTROPHICATION SURVEY

STUDY LAKES AND RESERVOIRS
STATE OF MONTANA

COUNTY
Broadwater, Lewis and Clark
Beaverhead
Flathead, Lake
Deer Lodge, Granite
Gallatin
Linco]n; MT; British Columbia, Can.
Lake
Flathead
Phillips
Missoula
Lake
Flathead
Liberty, Toole
Big Horn
Flathead

Carbon, Bighorn, MT; Bigﬁorn, WY
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CANYON FERRY RESERVOIR
STORET NO. 3001

I. CONCLUSIONS
A. Trophic Condition:

Survey data indicate that Canyon Ferry Reservoir is eutrophic.
It ranked last in overall trophic quality when the 15 Montana
lakes and reservoirs sampled in 1975 were compared using a combi-
nation of six water quality parameters*. Twelve of the water
bodies had less median total phosphorus, 13 had less median dis-
solved orthophosphorus, 12 had less median inorganic nitrogen,
11 had less mean chlorophyll a, and 11 had greater mean Secchi
disc transparency. Depression of dissolved oxygen with depth
occurred at stations 2 and 3 in July and at station 4 in September.

Survey 1imnologists noted a bloom of filamentous algae at
stations 2, 3, 4, and 5 during the July sampling and submerged
macrophytes at station 1 in September. The periodic dominance
of blue-green algae in late summer has been noted in reports of
1imnological investigations of the reservoir (Wright, 1958; 1959;
1960; 1961; 1965).

B. Rate-Limiting Nutrient:

The algal assay results indicate that Canyon Ferry Reservoir
was nitrogen limited at the times the samplés were collected (09/
04/75 and 10/22/75). The reservoir data indicate nitrogen limi-
tation at all sampling stations and times except for station 1 in

September.

* See Appendix A.



C. Nutrient Controllability:

1. Point sources--During the sampling year,
point sources contributed less than 0.5% of the total phos-
phorus load to Canyon Ferry Reservoir. The wastewater treat-
ment plant at Townsend contributed 0.4%, and septic tanks
serving shoreline dwellings and campgrounds were estimated to
have contributed less than 0.1%. In addition, a wastewater
treatment plant of unknown significance at Bozeman was not
included as a point source since it is beyond the 40-kilometer
limit of the Survey* (see map, page v).

The present phosphorus loading of 2.27 g/m?/year is
twice that proposed by Vollenweider (Vollenweider and Dillon,
1974) as a eutrophic loading (see page 16). The phosphorus
loadings of 2.85 g/m?/yr and 2.44 g/m?/yr, derived from the 1971
and 1972 phosphorus budgets prepared by Wright et al. (1974), support
the Survey findings and indicate the need for nutrient control
to establish a more persistent phosphorus-limited condition and
slow the present rate of eutrophication of the reservoir.

2. Non-point sources--Non-point sources contributed over
99% of the total phosphorus load during the sampling year. The
Missouri River contributed 97.8%, Beaver Creek contributed 0.2%,
and Confederate Creek contributed 0.1%. The ungaged minor tribu-

taries and immediate drainage contributed an estimated 0.7%.

* See Working Paper No. 175, "...Survey Methods, 1973-1976".
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As noted above, part of the phosphorus load in the Missouri
River may be due to the Bozeman wastewater treatment plant
effluent rather than non-point sources. In addition, irrigation
in the drainage basin also may be significant. An additional
study is needed to determine the contribution and significance
of all point and non-point sources impacting the Missouri River

and its tributaries upstream from the reservoir.
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II. RESERVOIR AND DRAINAGE BASIN CHARACTERISTICS+

A. Morphometry++:
1. Surface area: 142.45 kilometers?.
2. Mean depth: 17.4 meters.
3. Maximum depth: 68.6 meters.
4. Volume: 2,478.630 x 10° m®.

5. Mean hydraulic retention time: 186 days.

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

1. Tributaries -

Drainage Mean flow
Name area (km?)* (m®/sec)*
Missouri River 39,738.4 150.450
Magpie Creek 63.4 0.105
Beaver Creek 148.7 0.222
Confederate Creek 149.2 0.440

Minor tributaries &
immediate drainage - 949.2 4.276

Totals 41,048.9 155.493**
2. OQOutlet -

Missouri River 41,191, 3%** 153.840
C. Precipitation¥****;
1. Year of sampling: 44.7 centimeters.

2. Mean annual: 29.3 centimeters.

+ Table of metric conversions--Appendix B.

++ Horpestad, 1975.

* For limits of accuracy, see Working Paper No. 175.

** Sum of inflows adjusted to equal outflow plus evaporation.
*** Includes area of reservoir.

**** See Working Paper No. 175.



IIT. WATER QUALITY SUMMARY

Canyon Ferry Reservoir was sampled four 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
froin one or more depths at five stations on the reservoir (see map,
page v). During each visit, a single depth-integrated (4.6 m or
near bottom to surface) sample was composited from the stations for
phytoplankton identification and enumeration; and during the September
and October visits, a single 18.9-1iter 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 1.5 meters at station
1, 13.7 meters at station 2, 24.1 meters at station 3, 34.4 meters
at station 4, and 50.3 meters at station 5.

The sampling 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)
AMMONTA (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 CANYON FERRY RESERVOIR
STORET CODE 3001

I1ST SAMPLING ( 5/28/75)

RANGE

S SITES

MEAN
= 10.5 Teb6
- lle.6 10.1
- 270. 249,
- B4 7.9
- 16}, 143,
= 0.247 0.064
- 0.073 0.033
= 0.340 0.209
- 0.100 0.057
= 05900 0.548
= 0,400 0.266
= 14240 0,757
- 9.5 643
- 4l l.2

MEDIAN

7.1
10.4

250.

Se&
2.2
208,
7.8
Q4.
0.033
0.009
0.030
0.020
0.200
0.060
0.230
2.6

1.1

2ND SAMPLING ( 7/31/75)

5 SITES
RANGE MEAN
- 17.3 14,1
- 8.6 6.3
- 289, 231.
- 8.6 8.3
- 136. 106.
- 0,160 0.061
- 0.063 0.030
- 0.360 0.129
- 0.140 0.032
- 0,600 0.352
- 0,500 0.161
- 0,960 0.481
- 13.2 7.9
- 3.0 1.9

MEDIAN
16.3
66
228.
8.2
100.
0.042
0.022
0.090
0.020
04300
0.110
0.450
9.2

2.0

10.4
0.6
226
7.5
108.
0.026
0.004
0.040
0.020
0.200
0.060
0.260
2.9

0.9

3RD SAMPLING ( 9/ 4/715)

S SITES
RANGE MEAN
- 19.1 17.4
- 9ot 6.2
- 380. 262.
- Be4 8.1
- lé62. 1i21.
~ 0.282 0.056
~ 0,063 0.029
- 0.330 0.125
~ 0.100 0,026
~ 0.700 0.261
~ 0.430 0.151
~ 1.030 0.386
- 9.2 5.7
- 2.5 1.5

MEDIAN
18.4
7.0
250,
8.2
123.
0.038
0.024
0.090
0.020
0.200
0.110
0.320
5.3

1.0



A, SuwuaARY OF PHYSICAL AND CHEMICAL CHARACTERISTICS FOR CANYON FERRY RESERVOIR
STORET COOE 3001

4TH S2WPLING (10/22/75)

3 SITES
PARAMETER RANGE MEAN  MEDIAN
TEMP (C) 9.9 = 1¢,4 13.2 13.7
DISS OXY (MG/L) 0.6 = 12.7 8.2 8.4
CNDCTVY (MCROMO) 219, - 242, 226, 222.
PH (STAND UNITS) 7.7 = &3 8.1 8.2
TOT ALK (MG/L) 125, = 157, 134, 132.
TOT P (MG/L) 04039 = 0.224 0,065 0.050
ORTHO P (MG/L) 0.012 =~ 0.07¢ 0,032 0.031
NO2+NO3 (MG/L) 0,040 = 0,136 04133  6.140
AMMONIA (MG/L) 0,020 = 0,670 0,029  0.020
KJEL N (MG/L) 0.200 = 0.€00 04271 0.200
INORG N (MG/L) 0.080 = 0.159 0.162 0,165
TOTAL N (MG/L) 04310 = 0.6~  0.606  0.360
CHLRPYL A (UG/L) 1.2 = 7.7 3.3 1.5

SECCHI (METERS) 0.9 - le3 1.2 lel



B. Biological Characteristics:

1.

Phytoplankton -

Sampling Dominant

Date Genera

05/28/75 Chroomonas sp.

Melosira sp.

Fragilaria sp.
Diatoma sp.

Cymbella sp.
Other genera

P WN -
« & e o o

Total

07/31/75 Fragilaria sp.
Aphanizomenon sp.
Nitzschia sp.
Chroomonas sp.
Synedra sp.
Other genera

G W N~
¢ e« & o o

Total

09/04/75 Fragilaria sp.
Melosira sp.
Chroomonas sp.

Asterionella sp.

G wMn—
L] L] L] ) L[]

Other genera

Total

10/22/75 Aphanizomenon sp.
Chroomonas sp.

Melosira sp.
Navicula sp.

Cymbella sp.
Other genera

N why—
e o o o »

Total

Stephanodiscus sp.

Algal Units
per ml

411
376
274
205
137
753

2,156

2,667
1,731
187
187
140
94



2. Chlorophyll a -

Sampling Station Chlorophyll a
Date Number (ug/1)

05/28/75

g wnhn —~
NN W WO
WSO PO,

07/31/75

W -

W Wwo — W
. L] . L[] L)
SN W

© 09/04/75

D wWh—
NP NO I
(Yo R ONIR N (V)

10/22/75

NP wmn —
— — — ] P

WOITNNO

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

a. September sample; stations 1 through 5 -

Ortho P Inorganic N Maximum yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/l-dry wt.)
Control 0.025 0.195 ~ 5.2
0.050 P 0.075 0.195 5.1
0.050 P+ 1.0N 0.075 1.195 28.9
1.0 N 0.025 1.195 8.0
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b. October sample; stations 1, 2, and 3 -

Ortho P . Inorganic N Maximum yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1)  (mg/1-dry wt.)
Control 0.025 0.150 5.7
0.050 P 0.075 0.150 5.8
0.050 P + 1.0 N 0.075 1.150 25.5
1.0 N 0.025 1.150 8.4

c. October sample; stations 4 and 5 -

Ortho P Inorganic N Maximum yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.035 0.182 7.4
0.050 P 0.085 0.182 8.5
0.050 P + 1.0 N 0.085 1.182 25.9
1.0 N 0.035 1.182 16.3

Discussion -

The control yields of the assay alga, Selenastrum capri-

cornutum, indicate that the potential primary productivity
of Canyon Ferry Reservoir was relatively high at the times
the samples were collected (09/04/75 and 10/22/75). Also,
in all three assays, the lack of growth response with the
addition of phosphorus alone until nitrogen was also added
indicates that the reservoir was limited by nitrogen at those
times. Note that the addition of nitrogen alone resulted in
_yields significantly greater than those of the controls in all
assays. |

The reservoir data indicate nitrogen limitation at all
stations with the exception of station 1 in September; i.e.,

the mean inorganic nitrogen/orthophosphorus ratios were 12/1



1

or less and nitrogen limitation would be expected. However,
the September N/P ratio at station 1 was 15/1, and phosphorus
limitation would be expected there.

Nitrogen 1imitation, as indicated by the algal assay or
by in-reservoir nitrogen to phosphorus ratios, does not necessarily
mean that the trophic condition of the reservoir can be improved
by controlling nitrogen inputs. In many cases, the apparent.
condition of nitrogen-limitation results from excessive phos-
phorus input from point sources énd is often accompanied by a
corresponding increase in primary production. In such cases,
the reversal of the enriched condition depends upon phosphorus

control, not nitrogen controi.
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IV. NUTRIENT LOADINGS
(See Appendix E for data)

For the determination of nutrient loadings, the Montana National
Guard collected monthly near-surface grab samplies from each of the
tributary sites indicated on the map (page v). Sampling was begun
in October, 1974, and was completed in September, 1975.

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

In this report, nutrient loads for sampled tributaries were
determined by using a modification of a U.S. Geological Survey computer
program for calculating stream loadings*. Nutrient loads shown are
those measured minus point-source loads, if any.

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 stations B-1, E-1, and G-1 and
multiplying the means by the ZZ area in kmZ.

The opefator of the Townsend wastewater treatment plant provided

monthly effluent samples and corresponding flow data.

* See Working Paper No. 175.
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A. Waste Sources:

1. Known municipal* -

Pop. Mean Flow
Name Served Treatment
Townsend 1,300 stab. pond

2. Known industrial - None

* Treatment plant questionnaire.

Receiving

Water

Missouri River
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B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
kg P/ % of
Source yr total
a. Tributaries (non-point load) -
Missouri River - 322,140 97.8
Magpie Creek 85 <0.1
Beaver Creek 625 0.2
Confederate Creek 370 0.1
b. Minor tributaries & immediate
drainage (non-point load) - 2,185 0.7
c. Known municipal STP's -
Townsend 1,305 0.4
d. Septic tanks* - 105 <0.1
e.  Known industrial - None - -
f. Direct precipitation** - 2,495 0.8
Total 329,310 100.0

2. QOutputs -
Reservoir outlet - Missouri River 183,030

3. Net annual P accumulation - 146,280, kg.

* Estimate based on 89 seasonal and 169 permanent shoreline residences and
1 campground; see Working Paper No. 175.
** See Working Paper No. 175.
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C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -

kg N/ % of
Source yr total

a. Tributaries (non-point load) -
Missouri River 3,972,710 94.9
Magpie Creek 1,370 <0.1
Beaver Creek 4,090 0.1
Confederate Creek 9,825 0.2

b. Minor tributaries & immediate
drainage (non-point load) - 36,730 0.9

c. Known municipal STP's -
Townsend 4,485 0.1
d. Septic tanks* - 3,900 0.1

e. Known industrial - None - -

f. Direct precipitation** - 153,790 3.7
Total 4,186,900 100.0
2. Outputs -

Reservoir outlet - Missouri River
3,857,500

3. Net annual N accumulation - 329,400 kg.

D. Non-point Nutrient Export by Subdrainage Area:

Tributary kg P/km?/yr kg N/km?/yr
Missouri River 8 100
Magpie Creek 1 22
Beaver Creek 4 28
Confederate Creek 2 66

* Estimate based on 89 seasonal and 169 permanent shoreline residences and
1 campground; see Working Paper No. 175.
** See Working Paper No. 175.



16

E. Mean Nutrient Concentrations in Ungaged Streams:

Mean Total P Mean Total N
Tributary Conc. (mg/1) Conc. (mg/1)
Avalanche Creek 0.086 0.650
White Creek 0.050 0.330
Manley Ditch* 0.240 0.715

F. 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
rémain 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 Accumulated

grams/m2/yr 2.27 1.03 29.4 2.3

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

"Dangerous" (eutrophic loading) 1.12
"Permissible" (oligotrophic loading) 0.56

* Only two samples.
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VI. APPENDICES

APPENDIX A

LAKE RANKINGS



LAXE OATA TO BE USEOD IN RANKINGS

LAXE
CODE

3001
3002
3003
300«
3005
. 300¢
3007
3008
3009
3010
3011
3012
3013
3014

3016

LARKE “NAME

CANYON FERRY RKESERVOIR
CLARK CANYON RESERVOIR
FLATHEAD LARE

GEORGE TOWN RESERVGIR
HEBGEN RESERVOIR
KOOCANUSA RESERVOIR
MARY RONAN LAXE

MC DONALD LAKE

NELSON RESERVOIR
SEELEY LAKE

SWAN LAKE

TALLY LAKE

TIBER RESERVOIR

TONGUE RIVER RESERVOIR

WHITEFISH LAKE (LOWER)

MEDT aN
T0TAL P

0,067
Qeluy
0008
0022
0.022
04045
0.020
0,004
0.029
0.015
0.0193
0.C11
0.013

AEDTAN
INCrU N

34178
0.160
04250
0.040
04040
0.100
0.040
0.180
0,075
0.040
0,050
0,050
0.180
0.050

0.040

500~
MEAN SEC

442,800
3984750
267.433
3674333
367.700
337,643
371,091
1964667
4564750
362.857
282,750
339167
4484555
4744111

2904000

ME AN
CHLURA

5.3156
24375
1.273
6.983
4,083
2,669
44673
0.467
7.233
2.171
3,289
2.083
2.806
16.378

1.400

15-
MIN O

lasalo
12.060
9.000
10.200
13.800
10.400
14.200
64400
11.400
13.200
9.600
94200
3.600
13,600

7.000

MEDT AN
DISS IxIHC

Ceily
0.u27?
000«
0.011
0.020
0.044
0.006
0.002
0.007
0.010
0.004
0.004
0.004
0.008

0.003

)



PEICENMT OF LAKES wlTH RIBGKIR VALJES (NUMBER OF LaxfES wWITH HIGRER vALUES)

La<E MEULT AN MEDTAN 506~ ME AN 15- MEUT AN 1HOEX
CODE  LAKE NAME T0TaL P INOSG N MEAN SEC CHLOKa MIN 93 DI3S 92Tm0 ¥ NU

3001 CANYON FERRY rRESERVOIR 14 ¢ 2} 146 ¢ 2) 2 ¢ 3 21 3 0« 0 7 ¢ 1) 77
3602 CLARK CANYOWN 2ESEAVOIR 76 21 ¢ B 29 ¢ @ ce L W ECIRNE le ¢ 2 17l

3003 FLATHEAD LAKE 89 (12 ol 8 93 (13 93 ( 13 36 ( 12) 75 ¢ %) 4wl
3004 GEORGETOWN RESERVOIR 39 € 5) 79 ¢ 10) so ¢ 7 I+ 2) 57 ¢ =5 29 ¢ @) 268
3005 HEARGEN RESERVOIK 39 ¢ 5) 79 ¢ 10 43 ¢ 6) 36 ( 5) 14 ¢ 2 21 ¢ 3 232
3006 KOOCANUSA RESERVOIR 21 € 3 29 ) 71 € 10) 57 (&) 56 ¢ 1 ¢ ¢ 0 225
3007 MARY RONAN LAKE SO ¢ T 96 ( 13) 36 ( 5) 29 ( a) 7¢ D 57 (8 275
3008 MC DONALD LAKE 100 ( 14) ‘e € 0) 100 (14} 100 ( 14) 100 ( 14) 100 ( la) 504
3009 NELSON RESERVOIR 29 &) 36 (51 7 1) 7 ¢ D 43 ( 6 S0 ¢ 7 172
3010 SEELEY LAKE 66 t 9) 96 ( 13) 57  8) 71 10 29 ¢ 4) 36 (5 353
3011 SWAN LAKE 79 € 1D 46 € 6) 86 ( 12) 43 (&) 68 (9 75 € 9) 397
3012 TALLY LAKE 71 100 61 ( 8) 66 € 9) 79 (1D 79 (1D 75 9) 429
3013 TIBER RESERVOIR 57 ¢ 8) 4 ® 16 ¢ 2) S6 (T 68 ( 9) 75 9) 263
3014 TONGUE RIVER RESERVOIR e« 0 46 € 6) ot 0 o0 0 21 ¢ B 43 ¢ 6 110

3016 WHITEFISH LAKE (LOWER) 86 12} 79 ( 10) 779 ( 11) 86 ( 12) 93 (13 93 ( 13) 519



LAXES RANKED BY INDEx WNOS,

RANK

10
it
12
I3
14

15

LAKE CODE

30146
3008
3003
3012
3011
3010
3007
3013
3004
3005
3006
3009
3002
3014

3601

LAKE NAME

wrAITEFISH LAKE (LOwEF)
MC UONALD LAKE
FLATHEAD LAKE

TALLY LAKE

SWAN LAKE

SEELEY LAKE

MARY RONAN LAKE

TIBER RESERVCIR
GEORGETOWN RESERVOIR
HEBGEN RESERVOIR
KOOCANUSA RESERVOIR
NELSON RESERVOIR

CLARK CANYON RESERVOIR
TONGUE RIVER RESERVOIR

CANYON FERRY RESERVOIR

INDEX 1D

513
SO«
457
429
397
353
275
268
268
232
228
172
171
110
17



APPENDIX B

CONVERSION FACTORS



CONVERSION FAGCTORS

Hectares x 2.471 = acres

Kilometers x 0.6214 = miles

Meters x 3.281 = feet

Cubic meters x 8.107 x 10"4 = acre/feet
Square ki]ometers X 0;3861 = sduare miies
Cdbic meters/sec X 35.315 = cubic feet/sec -
Centimeters x 0.3937 = inches |

Kifﬁgrams x 2.205 = pounds

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



APPENDIX C

TRIBUTARY FLOW DATA



TRIBUTARY FLOw INFORMATION FOR MONTANA 12/0376

LA<E CODE 3301 CANYON FERRY LAKE

TOTAL DRAINAGE AREA OF LAKE(SQ KM) 41191.3

SUB=DRAINAGE ) NORMALIZED FLOWS(CMS)
TRIBUTARY AREA(SQ KM) JAN FEB MAR APR MAY JUN JUL AUG SEP octy NOV DEC ME AN
30014l 41191.3 138475 137434 141.58 162.82 209.54 266418 158457 11185 114440 127.14 135.92 142.43 153.84
3001A2 39738.4 96.28 107.60 114.68 164,24 254.85 368.12 155.74 73.062 99,11 127,43 135.92 109.02 150.45
300181 6344 0.057 0.057 0.057 0,042 0.142 0.283 0.142 0.113 0.113 .085 0.085 0.085 0.105
3001E1 148,7 0.006 0.006 0.096 0el42 1.416 0.566 0.227 0.113 0.057 0.042 0.042 0.014 Ve222
300161 149.2 0.20 0.17 0e17 0.28 1.70 0.99 0.42 0.28 0.28 0.23 0.25 0.23 0.44
300122 1105.9 0.0 0.0 0.028 0.142 0.283 1e416 0.085 0.057 0.0 0.0 0.0 0.0 Je.l66
SUMMARY
TOTAL DRAINAGE AREA OF LAKE = 41191.3 TOTAL FLOW IN = 1817.72
SUM OF SUB=DRAINAGE AREAS = 41205.5 TOTAL FLOW OUT = 1846,54
MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIBUTARY MONTH YEAR MEAN FLOW DAY FLOW DAY FLOW DAY FLOwW
3001A1 10 74 135,355 5 141.584

11 T4 127.709 3 101.091

12 74 118.081 8 124,028

1 75 96.560 18 165.654

2 75 100.808 9 142.434

3 75 116.099 9 167.069

4 75 138,469 © 168,768

5 75 281.186 4 167.353

6 75 532.357 8 180,945

7 75 4064.931

8 75 165.654 29 154.044

9 75 136,487 S 152,911 18 151.212
3001A2 10 T4 123,348 5 101.941

11 74 i00.7890 3 133.039

12 T4 142,915 8 165,937

1 5 163,926 19 131.390

2 75 155,969 9 74,473 23 0.0

3 75 169.420 9 130.257

4 75 167.749 6 1244594

S 75 176.018 4 189.157

6 75 328.475 8 580,495 25 696,594

7 75 451,087 16 390.772 31 182.927

8 75 183,635 29 157,442

9 75 152.458



'

LAKE CODE 3001

MEAN MONTAHLY FLOWS AND OAILY FLOWS(CMS)

TRIBUTARY

300181

3001E1

300161

MONTH

10
11
12

ot bt Yt s ot
VRN NEWN =N OOONCNEWN=N=O XN EWN -

TRIBUTARY FiLOw INFORMATION FOR MONTANA

CANYON FERRY LAKE

YEAR

MEAN FLOW

0,113
0,085
0.113
0.099
0.065
0.071
0.057
0.142
0.793
0.425
0.227
0.142
0.051
0.085
0,014
0.003
0.003
0.011
0.269
1.699
2.633
0.793
0.425
0.311
0.255
0.311
0.25S
0.212
0.198
0.198
0.368
1.897
4.134
1.614
0.793
0,453

DAY

N W -
POV OVRWUNNNLE =S OO0X DWW

[

N e
o

— —
WU

n W
VO O0®0®D

FLOW

0.113
0.113
0.142
0.113
0.085
0.085
0.057
0.085
0.7c8
0.425
0.198
0.198
0.057
0.042
0.003
0.003
0.003
0.014
0.011
0.934
1.982
0.765
0.368
0.283
0.255
0,425
0.255
0.227
0.0

0.198
0.227
1.388
3.681
1.161
0.453
0.481

DAY

25
31

2.265
0.566

1270376

FLOW



APPENDIX D

PHYSICAL and CHEMICAL DATA



STORET RETRIEVAL DATE 7672:/35
300101
46 22 1840 111 31 06.0 3
CANYON FERRY RESERVOIR
30007 MONTANA

T1EPALES 2111202
0003 FEET ODEPTH CLASS 00
90019 00300 00077 00094 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WATER Do TRANSP CNDUCTVY PH T ALK NH3=N TOT KJEL NOZ&NO3 PH0OS-DIS
FROM. OF TEmup SECCHI F1ELD CACO3 TOTAL N N-TOTAL ORTHO
T0 DAY FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
75705728 11 10 G000 19.3 8.4 6 251 770 133 0.060 0300 04340 Uelud
75/07/31 09 00 0000 13.1 8.4 42 289 B8+.50 134 0.020 0.400 0:110 0.020
75709704 1t 10 0000 14.3 842 40 322 8.40 162 0.020K 0.300 0.040 0.004
75710722 11 S5 0600 9.5 10.2 42 241 8425 154 0.020 0.300 0.120 0.012
11 55 0005 10.% 10,7 241 8.25 157 0.020K 0.200 0.120 0.012
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCDT LT
FROM OF A REMNING
70 DAY FEET MG/L F UGrsL PERCENT
75705728 11 10 00GO Ce2u7? 9.5
75/07/31 09 00 0000 0.037 3.3
75709704 11 10 0000 0.025
75710722 11 55 0000 0.04¢ 4,6

11 55 0005 ¢.057

K VALUE KNOWN TO BE’
LESS THAN INDICATED



STORET REVRIEVAL DATE 76708745
30010z
46 25 40,0 111 31 17.0 3
CANYON FERRY RESERVOIR
30007 MONT ANA

11EPALES 2111202
0027 FEET DEPTH  CLASS 00
00010 00300 0c077 00094 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WATER Do TRANSP CNDUCTVY PH T ALK NH3=N TOT KJEL NO2&NO3 PHOS-DIS
FROM CF TEmp SECCRI FIELD CACO3 TOTAL N N=-TOTAL ORTHO
70 DAY FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/ MG/L P
15705728 11 25 0000 9.7 9,2 12 227 7.20 122 0.080 0.500 0.230 0.073
11 2S5 0005 9.7 9.0 226 7.50 124 0.080 0.500 0.220 0.045
11 25 0015 9.6 9.0 225 8.39 125 0.080 0.600 0.220 0.047
11 25 0023 9.5 8.8 225 8420 125 0.070 0.500 0.220 0.044
75707731 09 25 0000 17.2 Tets 48 229 8.60 101 0,040 0.500 0.030 0.015
09 25 0005 17.1 7.2 231 8.60 102 0.040 0.400 0.030 0.016
09 725 0015 17.2 7.2 223 8.60 102 0.030 0.600 0.030 0.014
09 25 0030 17.1 T4 229 8460 102 0.030 0.200 0,030 0.015
09 25 0045 15.1 4.0 219 8.00 106 0.070 0.300 0,130 0.042
75705704 11 25 0000 18.5 Te4 35 260 8.35 129 0.020 0.300 0.120 0.029
11 25 0005 18.3 7.6 258 8430 137 G.020 0.200 0.120 0.026
11 25 0015 18.1 7.2 257 8.25 129 0.020 0.200 0.120 0.025
11 25 0030 18.0 Tes : 259 8.25 130 0.020 0.200 0.120 0.025
75710722 12 15 0000 12.9 Tl 36 221 8.20 140 0.040 0.200 0,110 0.029
12 15 0005 12.1 9.1 222 8.25 139 0.040 0.200 0.110 0.029
12 15 0015 12.1 9.2 223 8.20 140 0.050 0.300 0.110 0.028
12 15 0031 11.7 8.9 229 8.25 138 0.050 0.400 0.110 0.029
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCOT LT
FROM OF A REMNING
70 DAY FEET MG/L P UG/L PERCENT
75705728 11 25 €000 0.077 3.4

11 25 6005 0.091
11 25 2015 0.087
11 25 0023 ¢.075
75707731 09 25 0000 G.040 11,4
09 25 0005 Ge0u?2
V9 25 0015 G.042
09 25 0030 0.038
09 25 0045 0.099
75799704 11 25 0000 G.049 9.2
11 25 0005 0,044
11 25 0015 0.042
11 25 0030 0,040
75710722 12 1S 0000 0.060 7.7
12 1S 0005 0.062
12 1S 0015 0.052
12 15 0031 0.055



STIRET RETRIEVAL DATE 75/08/35
300103
46 30 42.0 111} 34 15.0 3
CANYON FERRY RESERVOIR
30007 MONTANA

11EPALES 2111202
0060 FEET DEPTH CLASS 00

00010 00300 00077 00094 00400 00410 00610 00625 00630 00671
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 URTHO
T0 Day FEET CENT MG/L INCHES MICROMHO SuU MG/L MG/L MG/L MG/L MG/L P
75705728 11 45 0000 9.9 3.0 19 251 8.30 136 0.090 0.700 0.220 0.045
11 45 0005 9.6 9.2 245 8430 136 0.090 0.600 0.220 0.052
11 45 0028 9.2 8.8 244 8.20 135 0.090 0.600 0.220 0.043
11 45 0056 7.0 9.2 264 8.10 137 0.100 0.600 0.220 0.048
75707/31 09 s5 0000 17.2 7.2 90 2217 8.55 99 0.030 0.300 0.040 0.013
99 55 0005 17.3 Te2 229 8.60 98 0,030 0.500 0.040 0.020
09 s5 0015 17.2 Be4 232 8455 97 0.020 0.300 04040 0.009
09 55 0035 17.2 8.6 235 8.50 96 0.020 0.200 0,040 0.009
09 55 0055 1401 2.6 230 790 130 0.040 0.400 0.270 0.053
09 55 0077 10.7 242 213 7.85 106 0.040 0.400 0.280 0.057
75/709/04 11 45 0000 18.9 9.4 490 2590 8.30 123 0.020K 0.300 0.090 0.019
11 45 0005 18,7 7.2 248 8,30 124 0.020K 0.200 0.080 0.019
11 45 0015 18.6 7.0 251 8425 125 0.020K 0,200 0.090 0.019
11 45 0040 18.5 6,8 251 8.20 124 0.020K 0.300 0.100 0.021
11 45 0065 17.5 6.4 274 8.10 125 0.060 0.300 0.160 0.035
75710722 12 40 0000 1440 8.3 54 219 8.15 128 0.020K 0.200 0.140 0.032
12 40 0005 13.9 A.5 221 8.20 130 0.020K 0.200 0.140 0.031
12 40 0017 14.0 8.4 221 8.20 128 0.020K 0.400 0.150 0.036
12 40 0045 13.7 8,6 219 8.20 131 0.020K 0.200 0.140 0.032
12 40 0079 12.0 9.0 229 8.20 141 0.040 0.300 0.110 0.030

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIE. 2L ATz 74/§

DATE
FROM
T0

75/u5/28

15707731

75709704

75710722

wn
Y
w

00565

Tiug nE=T~ P=05=TD7

OF
oAy

11
11
11
11
09
09
09
09
09
09
11
11
11
11
11
12
12
12
12
12

FEzT “G/L

2050 C.07%
0005 G077
0028 V.,072
0csSe 0.072
= 9600 €.035
00G> 0e0us
0015 8.03%
0035 0.033
0055 0.10%2
0077 d.118
0000 0.034
0005 0,033
0015 0.034
0040 0.041
0065 0,070
0000 0.047
0035 0.050
0017 0.047
€045 0.0646
0079 3.062

32217
CHLRPHYL
A
UG/L

3.8

1.2

00031
INCDT LT
REMNING
PERCENT

300103
46 30 42.0 111 34 15.0 3
CANYON FERRY RESERVOIR
30007 MONTANA

11EPALES 2111202
0060 FEET DEPTH CLASS 00



STOREY RETRIEVAL DATE 76/08/05
300104
46 34 55.0 111 39 20.0 3
CANYON FERRY RESERVOIR
30049 MONT ANA

11EPALES 2111202
0100 FEET DEPTH CLASS 00
00010 00300 00077 00094 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WATER Do TRANSP CNDUCTVY PH T ALK NH3=-N TOT KJEL NO2&NO3 PHOS=-DIS
FROM Oof TEMP SECCHI FIELD CACO3 TOTAL N N=-TOTAL ORTHO
T0 DAY FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
75765728 12 1S 0000 8.9 11.0 48 270 8440 152 0,030 0.600 0.160 0.025
12 15 0005 843 11.2 266 7.50 154 0.030 0.700 0.150 0.025
12 15 002S 7.1 11.2 260 7.50 158 0.060 0.600 0.200 0.036
12 15 0050 6.6 10.4 259 T+60 159 0.050 0.500 0.190 0.019
12 15 0075 6.3 1n.6 255 7.60 159 0.040 0.500 0.180 0.016
12 15 0096 6.2 10.4 254 7.80 161 0.040 0.400 0.180 0.016
75/067/31 10 15 0000 17.2 T.2 78 229 8.55 96 0.020 0.400 0.050 0,017
10 15 0005 17.3 7ol 211 8.60 95 0.020K 0.600 0.040 0.018
10 15 0015 17.2 6.8 228 8.50 94 0.020K 0.400 0.040 0.018
10 15 0035 15.8 6.2 224 8.10 99 0.020 0.200 0.120 0.038
10 15 0060 12.1 5.6 215 8.00 98 0.020K 0.200 0.160 0.039
10 15 0050 9.1 446 228 7.90 110 0.020 0.200K 0.250 0.051
10 15 0113 6.7 245 7.85 127 0.050 0.300 0340 0.060
15/¢9/04 12 0S 0000 19.1 7.0 75 243 8.25 109 0.040 0.200 0.060 0.028
12 05 0005 18.8 7.2 243 8.20 108 0.020 0.200 0.060 0.022
12 05 0015 18.1 T.2 242 8.20 110 0.020K 0.200K 0.060 0.019
12 05 0050 18.7 7.2 244 8.20 109 0.020K 0.200K 0.060 0.020
12 05 0085 17.7 446 246 7.90 111 0.020K 0.200 0.190 0.044
12 0S 0110 la.7 1.8 226 7.65 111 0.020 0.400 0.270 0.053
75/10/22 13 00 0000 164.0 Ba4 60 221 8.10 125 0.020K 0.200 0.160 0.032
13 00 0005 14.0 9.4 221 8.10 126 0.020K 0.200 0.150 0.032
13 00 0017 14.0 8.4 221 8.15 127 0.020K 0.200 0.150 0.031
13 00 0045 14,0 8.6 221 8.20 127 0.020K 0.200 04150 0.031
13 00 0070 13.0 9.0 227 8.20 133 04030 0.300 0.130 0.030
13 00 0095 12.7 8e3 231 8.15 134 0.070 0.400 0.120 0.022

K VALUE KNOWN TO BE
LESS THAN INDJICATED



STORET RETRIEVAL DATE 76/08/05
300104
46 34 S5.0 111 39 20.0 3
CANYON FERRY RESERVOIR
30049 MONTANA

11EPALES 2111202
0100 FEET DEPTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PHOS~TOT CHLRPHYL INCDT LT
FROM OF A REMNING
To DAY FEET MG/L P JG/L PERCENT
75/05/28 12 15 0000 0,057 T¢7

12 15 0005 0.062
12 1S 0025 0,049
12 15 0050 0.042
12 15 0075 0.040
12 15 0096 0,032
75707731 10 15 0000 0.041 13.2
10 15 0005 0.059
10 15 0015 0.033
10 15 003S 0.042
10 15 0060 0.057
10 15 0050 0.071
10 15 0113 0.099
15709704 12 05 0000 0,030 4.3
12 65 0005 0,035
12 05 0015 0.032
12 05 0050 0.032
12 05 0085 C.064
12 05 0110 0.112
75710722 13 00 0000 0.040 1.5
13 00 0005 0.043
13 60 0017 0.039
13 00 3045 0.039
13 00 0670 0.046
13 00 0095 0.244



STORET RETRIEVAL DATE 76/08/95
300105
46 37 S9.0 111 42 35.0 3
CANYON FERRY RESERVOIR
30049 MONTANA

11EPALES 2111202
0145 FEET DEPTH CLASS 00
00010 00300 00077 00394 00400 00410 00610 00625 00630 00671
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
70 DAY FEET CENT MG/L INCHES MICROMHO SuU MG/L MG/L MG/L MG/L MG/L P
75705728 12 50 0000 5.6 11.6 160 255 7.80 161 0.030 0.500 0.200 0.014
12 s0 0005 5.2 11.6 250 8.00 161 0.030 0.500 0.200 0.015
12 50 0025 S.1 11,2 250 7.80 141 0.030 0.400 0.210 0.022
12 50 0050 5.0 11.0 249 8.20 143 0.040 0.400 0.210 0.024
12 50 0100 4.8 11,0 250 8.20 145 0.040 0.400 0.210 0.026
12 50 0lal 4.8 11.0 249 790 144 0.030 0.500 0.190 0.015
75707/31 10 S0 0000 16,4 5.8 117 220 8.20 97 0.020 0.300 0.050 0.024
10 s0 0005 16.4 6.8 208 8.20 95 0.020K 04400 0.080 0.022
10 50 0015 16.3 5.8 214 8.20 96 0.020K 0.200 0.080 0.020
10 50 00635 15.0 6.0 219 8.10 96 0.020K 0.300 0.110 0.028
10 50 0060 11.6 64 226 8.05 100 0,020 0.300 0.160 0.034
10 50 0095 8.5 6.2 229 8.00 105 0.020 0.300 0.200 0.046
10 50 Cl40 S.8 S.6 274 7.95 135 0.030 0.300 0.330 0.063
10 S0 0161l Se4 6.0 276 7.90 136 0.140 0.600 0.360 0.059
75769/04 11 35 0000 18.6 T.4 100 235 8.10 110 0.020K 0.200 0.080 0.023
11 35 0005 18.5 6.4 233 8.15 108 0.020K 0.200 0.070 0.022
11 3% 0015 18.5 6.4 237 8.10 109 0.020K 0.200 0.070 0.021
11 35 0050 18.4 6.4 236 8405 ito 0.020 0.200 0.070 0.024
11 35 0090 17.2 3.8 294 775 112 0.020K 0+300 0.200 0.049
11 35 0125 12.2 lo4 328 7.60 126 0.020K 0300 0,320 0.058
11 35 0160 - 10.4 0.6 380 750 132 0.100 0.700 0.330 0.063
75710722 13 30 0000 14.4 7.6 42 2z22 795 126 0.020K 0.200 0.160 0.035
13 30 0005 l4.4 7.6 ) 223 8.00 126 0.020K 0.300 0,160 0.036
13 30 0015 14.4 7.6 8.00 127 0.020K 0.200 0.160 0.036
13 30 0045 14,4 Tets 8.00 130 0.020K 0.200 0.160 0.037
13 30 0090 13.8 6.2 790 136 0.020 0.300 0.160 0.041
13 30 0130 13.3 7.2 8.00 135 0.040 0.300 0.140 0.040
13 30 0165 13.0 0.6 243 7.70 141 0.040 0.600 0.040 0.074

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 76/08/05
300105
46 37 S9.0 111 42 35.0 3
CANYON FERRY RESERVOIR
30049 MONTANA

11EPALES 2111202
0145 FEET DEPTH CLASS 00
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCOT LY
FROM OF A REMNING
T0 DAY FEET MG/L P uG/L PERCENT
75705728 12 50 0000 9.032 7.3

12 S0 0005 0.029

12 50 0025. 0.029

12 50 0050 0.028

12 50 0100 0.033

i 12 S0 014l 0.028
75/07/31 10 S0 0000 0.040 2.6

10 50 0005 0.121

10 S0 0015 0.039

10 S0 0035 0.042

10 50 0060 0.049

10 50 0095 0.055

10 S0 0140 0.076

. 10 S0 0161 0.160
75709704 11 35 0000 0.034 2.9

11 35 0005 0.032

11 35 0015 0.033

11 35 0050 0.034

i1 35 0090 0.067

11 35 0125 0.093

11 35 0160 0.282
15/10/22 13 30 0000 0.047 1.3

13 30 0005 0.048

13 30 0015 0.052

13 30 0045 0.050

13 30 0090 0.061

13 30 0130 0.067

13 30 0165 0.200



- APPENDIX E

TRIBUTARY AND WASTEWATER
TREATMENT PLANT DATA



STIORET RETRIEVAL OATE 76/08/0C5
300141l
46 38 57.0 111 43 39.6 &
MISSOURI RIVER
30 15 CANYON FERRY
O/CANYON FERRY LAKE
BRDG ON mwY 284 BELOW CANYON FERRY DAM
L1EPALES 2111204
0000 FEET DEPTH CLASS 00

00630 00625 0417610 0n671 00665

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

FROM OF N=TOTAL N TOTAL URTHO

T0 bay FEET MG/L MG/L MG/L MG/L P MG/L P
T4/10/705 10 20 0.0i6 1.500 0.010 0«005K 0.045
74711703 10 20 0.200 1,500 2.07C 0.050 0.050
74712708 09 90 0.2438 0.900 0,020 0.035 0,040
75701718 23 00 0.248 0,200 0.005K 0.030 0.035
75702706 15 30 . 0264 U.500 0,024 0.024 0.050
75/03/69 11 30 0.270 0.150 0.024 0.016 0,040
15/04/706 13 45 0.300 0.490 0.085 Ue025 0.025
75/7¢5/04 10 00 0.270 0.30C 0.030 0.025 0.02S
75/7066/08 10 00 0.160 0.750 0.050 0.020 0.040
75708729 12 30 0,190 0.700 3.025 0.060 0120
75709/05 08 45 Jve150 0.400 0.005K 0.040 0.050
75/09/18 18 50 0.035 0.40¢C 0.005 0.005 0.030

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET REYRIEVAL ~ 275 T=osZ=2/305

3001A2

46 20 10.0 111 31 50.0 «

MISSOURI RIVER

30 15 TOWNSEND

T/CANYON FERRY (AKE

RR BRUG 1.2 MI Nw OF TOWNSEND
11EPALES 2111204
0000 FEET DERTH CLASS po

£0<3¢C 00625 03610 00671 00665
DATE TIME DECT- =0Z5n03 TOT KJUEL NH3=N PHOS-DIS PHOS-TOT
FROM oF =T LT AL N TOTAL ORTHO
70 DAY FECT Low s MG/L MG/L MG/L P MG/L P

74716705 11 10 R 0.250 0.005K 0.005K 0.010
74711703 11 09 Tell4 0.200 ve020 Ue025 0.029
74712708 11 00 $e2002 0,300 0.035 0010 0.030
75761713 11 45 Ce33% 0.400 0.025 0.025 0.025
75762709 12 00 Ye32% 0.600 de032 0e024 0,050
75703709 1} 30 le047 C.600 04040 0.016 0.080
75/064/06 11 00 Tel75 0,650 G.022 Ce022 0.040
75705704 11 2?9 Jelly 0.950 0160 0040 0e140
75/06/08 11 4S £.075 1450 04045 0040 0.220
75/706/25 13 0C 940592 1.200 0.060 0040 0.160
75707716 18 4S5 54030 0.912 Je125 0.032 0.100
75707/31 07 30 Je05S 0500 0.030 0025 0.070
15/308/29 18 45 2.05¢C 1.250 V.33C 0050 0.060

K VALUE KNOWN TO BE
LESS THAN INDICATEOD



STORET <cTRIZvVAL DaTE 76/63/05
300151
46 39 1S.0 111 «0 00.0 4
MAGPIE CREEK
30 15 CANYON FERRY
T/CANYON FRERRY. LAKE
BRDG ON HWY 284 3.5 MI E OF CANYON FERRY
11EPALES 2111204
0000 FEET DEPT~ CLASS 00

00630 00625 00610 00671 00665
DATE TIME DEPTH NU2ANO3 TOT KUEL NH3=N PHOS-DIS PHOS~TOT
FROM OF N=TOTAL N TOoTAL ORTHO
T0 VDAY FEET MG/L MG/L MG/L MG/L P MG/L P

74/10/05 10 4«5 0.008 0.900 0,020 0.01S 0.015
74711703 15 30 0.056 0,500 0,045 0,015 0.015
74/12/08 0° 30 0.08¢ 0.100K 9,015 0.0190 0.010
75/01/18 23 30 0.088 0.150 0.009 0.017 0.020
75702709 15 00 0.088 0.200C 0.016€ 0.208 0.040
75763/09 11 nn 0.056 0.200 7.032 2.008K 0.020
75/64/06 11 20 0.040 0.700 U.020 H.010 0.010
75/05/04 13 30 0,040 0.300 0.020 0.005 0.040
75706708 10 15 0.075 0.300 0.020 0.015 0.030
75707731 12 30 6.040 0,250 0.005K 0.017 0,025
75708729 11 00 0,055 0.250 v.010 Ue030C 0.070
75/09/05 09 00 0.050 © 0200 0.015 0015 0,020

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET weETRIEVAL OATE 7-/3:723
3001C1
4h 36 20.0 111 36 «S.0 4
AVAL ANCHE CREEK
30 15 CANYON FERRY
T/CANYON FERRY LAKE
BRIG ON HAY 284 7,5 M SE OF CANYUN FERRY
11EPALES 21112G4
0000 FEET DEFTm CLASS 0¢
G320 00625 00610 09671 00665
DATE TIME DEPTH NOZ4LWT TOT KJEL NH3-M PHOS-DIS PHOS-TOT
FROM OF N=T.7 AL N TOTAL ORTHO
T2 DAY FEET M MG/L MG/L MG/L @ MG/L P
75705704 14 30 3357 04950 0.120 0.020 04160
757067058 10 30 C.072 14450 0.110 0.020 0.200
75/07/731 13 0o 2.015 0.300 0.010 0.015 0.03C
75708728 11 30 2.00% 0.200 0.010 0.020 0,030
75709705 09 30 ¢.00% 0.200 0.005K 0.007 Ue010K

K VALUE KNOWN TO BE
LESS THaN INDICATED



STIRET RETRIFVAL DATE 76/038/0C

60630 00625
DATE TIME DEPTH NO2&NO3 TOT KJEL
FRUM OF N~TOTAL N
10 VDAY FEET MG/L MG/L

75705704 10 40 0.080 0.250

02610
NH3=-N
TOTAL

MG/L

t.01¢C

00671
Pr0S=-DIS
ORTHU
MG/L P

0.320

300101

46 33 40.0 11} 33 S0.0 4

WHITE CREEK

30 15 CANYON FERKY

T/CANYON FERRY LAKE

BRDG ON HWwY 284 13 MI SE

11EPALES
0000 FEET

00665
PHOS-TOT

MG/L P

0.05¢

DEPTH

2l1l12¢4
CLASS 090

CANYON FERRY



STIRET RETRIEVAL DATE 76/08/8S
3001€1
46 30 35.0 111 36 15.0 4
BEAVER CREEK
30 15 CANYON FERKY
T/CANYON FERRY LAKE
BRDOG ON UNPVD RD +1 MI E OF HwY SS4
L1EPALES 21112084
0000 FEET DEPTH CLASS 00

00630 00625 00610 00671 00665
DATE TIME DEPTH NOZ2&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/L P

T4/13/G65 10 30 V.016 0.500 6050 0.G50 2.050
74711763 10 10 T Ue040 0.200 0.015 0.0G40 0.050
74/12/08 10 0S5 9.104 0.200 J9.010 0.050 0,060
75/061/139 11 15 0.136 0.390 0.010 0.055 0.055
75702709 11 10 S.136 0.400 U016 04040 0.070
75763709 10 4S G152 0.200 De24 0.032 0.050
75/04/06 10 20 Uslag 0.300 0.005K 0.040 0.040
75705704 10 30 0.120 0.500 D.047 0.050 0.050
75/06/08 13 4S 0.070 1.300 0,030 0.080 0.170
75/706/25 14 15 0.005 0.750 0.020 0.040 0.060
75707716 19 15 0.045 0,375 0.020 0.070 0.110
75/67/31 18 30 0.045 0e410C0K Je020 0.065 0.09C
75708720 18 00 G.055 1.150 0.186 0.105 0.150
75769718 18 10 8.025 0.200 9.010 0.060 0.070

K VALUE KNOWN TO BE
LESS THAN INDICATED



STOREY RETRILVAL DATE 76703705

DATE
FROM
TO

74713705
74/11/703
74712708
75701718
75703709
15706706
15705704
75/06/08
15/907/31
75708729
75/69/705

K VALUE KNOWN TO BE
LESS THAN INDICATED

50630

TIME DEPTAH KRO2aNO3

oF
UAY

la
15
15
23
10
12
15
11

14 ¢

11
19

N=TOTAL
MG/L

Cel16
Gal132
2,256
0.336
0.384
".280
VelCS
0.025
0.010
0.080
0.080

00625
TOT KUEL

N

MG/L

0,620
0.500
0.500
0.400
0.200
1.200
0.500
04550
0.700
0.500
0.300

006610
NH3=N
TOTAL

MG/L

5.015
f.025
0.065
0.005
0.040
0.035
0,055
Ne04S

0.020
0.025

00671
PHO3-DIS
ORTHO
AG/L P

0005
0.015
0.010
0.020
0.008K
0.010
0.005
ND.010
0.030
04025
0.010

300161

46 25 25.0 111 30 40.0 4
CONFEDERATE CREEK
30 15 TOWNSEND
T/CANYON FERRY LAKE
oRDG ON SEC RO 15

11EPALES
0000 FEEY

00665
PHOS-TOT

MG/sL P

0.G10
0.015
C.010
0,025
0,020
0.020
0.010
0,040
0.120
0.050
0.010

DEPTH

Ml N OF TOWNSEND
2111204
CLASS 09



STOREY WRETRIEVAL DATE 76/03/05

300141

46 22 10.0 111 29 15.0 4

MANLEY OITCH

30 15 DUCRKR CRK PASS

T/CANYON FERRY LAKE

200 YDS UPSTRM FRM BxkDG 5 MI NE TOWNSENS

LIEPALES 2111204
0000 FEET DEPTH CLASS GG
60630 00625 00610 09671 060665
DATE TIE DEPTH NO2ANO3 TOT KJEL,  NR3=N PHOS=DIS PHOS-TOT
FROM OoF N=TOTaL N TOTAL ORTHO

TO DaYy FEET MG/L MG/ MG/L MG/L P MG/L P
74719705 1S 30 7036 - 0.4C0 G.015 C.130 0.140
75706703 13 15 0.145 0.850 0.060 0.130 06340



STIORET RETRIEVAL OATE T76/G53/G5

DATE
FROM
10

75/02/05
75/03/03
75/04/01
75705707
75/06/02
75708708
75710706

K VALUE KNOWN TO BE
LESS THAN INDICATED

00630

TIME DEPTH NO2&NO3

OF
DAY ~ FEET

14
la
14
09
15
10
10

15
00
00
40
00
30
00

N-TOTAL
MG/L

0.080
0.080
0.030
0.050
0.050
0.150
0.150

00625
TOT KUEL
N
MG/L

S.000
3.500
3.200
1.900
1.500
2.800
1.99%0

0n610
NH3=-N
ToTaL

MA/L

5.050K
0.085K
6.08C

2.130

D.050K
0.050K
0.950K

00671
PHOS~DIS
URTHO
MG/L P

04950
0960
0.280
0310
0,420
0e44aD
0e600

3001AA
46 19 00.0 111 31 00.0 4
TOWNSEND

30

MISSQURI RIVER

PU3001AA

15 TOWNSENU
T/7CAaNYON FEKRY =ES

11EPALES 21412064
¢000 FcET DERPTH CLASS 00
00665 56051 50053
PHOS-TOT FLOW CONDUILT
RATE FLOW=MGD
MG/L P INST MGD MUNTHLY
1.000 0.979 1.000
1.100 0.612 0.500
1.100 0.707 0.661
0.850 0,777 0.700
0.950 0.661 0.650
0.660 2.580 24430
0.740 1.920 2.000

P001300



