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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 fresh water lakes and
reservoirs.

OBJECTIVES

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

ANALYTIC APPROACH

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

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

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

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

LAKE ANALYSIS

In this report, the first stage of evaluation of lake and water-
shed data collected from the study lake and its drainage basin is
documented. The report is formatted to provide state environmental
agencies with specific information for basin planning [§303(e)]}, water
quality criteria/standards review [§303(c)], clean lakes [§314(a,b)],
and water quality monitoring [§106 and §305(b)] activities mandated
by the Federal Water Pollution Control Act Amendments of 1972.
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Beyond the single lake analysis, broader based correlations
between nutrient concentrations (and Toading) and trophic condi-
tion are being made to advance the rationale and data base for
refinement of nutrient water quality criteria for the Nation's
fresh water lakes. Likewise, multivariate evaluations for the
relationships between land use, nutrient export, and trophic
condition, by lake class or use, are being developed to assist
in the formulation of planning guidelines and policies by EPA
and to augment plans implementation by the states.

ACKNOWLEDGMENT

The staff of the National Eutrophication Survey (Office of
Research & Development, U. S. Environmental Protection Agency)
expresses sincere appreciation to the Pennsylvania Department of
Environmental Resources for professional involvement and to the
Pennsylvania National Guard for conducting the tributary sampling
phase of the Survey.

Walter A. Lyon, Director of the Bureau of Water Quality
Management, Richard M. Boardman, Chief of the Division of Water
Quality, and James T. Ulanoski, Aquatic Biologist of the Division
of Water Quality, provided jnvaluable lake documentation and
counsel during the Survey, reviewed the preliminary reports, and
provided critiques most useful in the preparation of this Working
Paper series.

Major General Harry J. Mier, Jr., the Adjutant General of
Pennsylvania, and Project Officer Major Ronald E. Wickard, who
directed the volunteer efforts of the Pennsylvania National
Guardsmen, are also gratefully acknowledged for their assistance
to the Survey.



iv

NATIONAL EUTROPHICATION SURVEY
STUDY LAKES
STATE OF PENNSYLVANIA
LAKE NAME COUNTY

McKean, Warren, PA;
Cattaraugus, NY

Allegheny Reservoir

Beaver Run Reservoir Westmoreland
Beltzville Carbon
Blanchard Reservoir Centre
Canadohta Crawford
Conneaut Crawford
Conewago (Pinchot) York
Greenlane Montgomery
Harveys Luzerne
Indian Somerset
Naomi Monroe
Ontelaunee Berks
Pocono Monroe

Pymatuning Reservoir

Shenango River Reservoir
Stillwater

Wallenpaupack

Crawford, PA;
Ashtabula, OH

Mercer
Monroe

Pike, Wayne
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SHENANGO RIVER RESERVOIR*
STORET NO. 4216

I. CONCLUSIONS
A. Trophic Condition:

Survey data indicate that Shenango River Reservoir is eu-
trophic. It ranked fourteenth in overall trophic quality when
the 17 Pennsylvania lakes sampled in 1973 were compared using
a combination of six lake parameters**. Thirteen of the lakes
had less median total phosphorus, 11 had less and two had the
same median dissolved phosphorus, nine had less median inorganic
nitrogen, 15 had less mean chlorophyll a, and 14 had greater
mean Secchi disc transparency. Marked depression of dissolved
oxygen with depth occurred at sampling stations 1 and 2 in
July, 1973.

Survey limnologists noted algae over much of the reservoir
surface in July, but no macrophytes were observed during any of
the sampling visits.

B. Rate-Limiting Nutrient:

The algal assay results indicate that the reservoir was
phosphorus limited at the time the sample was collected
(04/20/73). The lake data indicate phosphorus limitation at

the other sampling times as well.

* Table of metric conversions--Appendix A.
** See Appendix B.



C. Nutrient Controllability:

1. Point sources--The phosphorus contribution of the
listed point sources amounted to almost 38% of the total
reaching Shenango River Reservoir during the sampling year;
including Greenville (26.3%), Reynolds Heights (5.9%), Westing-
house Electric (2.4%), and Jamestown (1.7%). The six remaining
listed point sources collectively contributed a total of 1.3%.

The present phosphorus loading rate of 3.92 g/m?/yr is
three times that proposed by Vollenweider (Vollenweider and
Dillon, 1974) as a eutrophic rate (see page 16). For this
reason, all phosphorus inputs to Shenango River Reservoir, as
well as upstream Pymatuning Reservoir, should be minimized to
the greatest practicable extent to slow the aging of this
reservoir (nearly 14% of the total phosphorus load to
Shenango River Reservoir was contributed by the outlet of
Pymatuning Reservoir*).

2. Non-point sources--Over 62% of the total phosphorus
input to Shenango River Reservoir came from non-point sources
during the sampling year. The Shenango River contributed 39.6%
of the total (after accounting for nine point sources); Pyma-
tuning Creek, 18.7%; and Lackawannock Creek, 1.2%. The six

remaining gaged tributaries collectively accounted for 1.8%

* See Working Paper No. 425, "Report on Pymatuning Reservoir".



of the total. Ungaged tributaries were estimated to have
contributed 0.6%.

Brush Run, Lackawannock Creek, and Pymatuning Creek had
phosphorus export rates of 36, 30, and 27 kg/km?/yr, respec-
tively (see page 15). These rates are considerably higher
than those of the other unimpacted tributaries of the reser-
voir and may be due to unidentified point sources rather than

to non-point source inputs.



II. LAKE AND DRAINAGE BASIN CHARACTERISTICS
A. Lake Morphometry*:

1. Surface area: 14.41 kilometers?.

2. Mean depth: 2.5 meters.

3. Maximum depth: 10.7 meters.

4. Volume: 36.025 x 10® m3.

5. Mean hydraulic retention time: 21 days (based on outlet flow).

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

1. Tributaries -

Drainage Mean flow

Name area (km2)* (m3/sec)*
Shenango River 929.8 12.0
Pymatuning Creek 385.9 3.2
Booth Run 27.2 0.2
Brush Run 14.2 0.1
Lackawannock Creek 23.3 0.2
Daley Run 8.1 0.1
Magargee Run 23.5 0.1
Golden Run 11.7 0.1
Pine Hollow Run 11.3 0.1

Minor tributaries &
immediate drainage - 63.2 0.9
Totals 1,498.2 17.0
2. Outlet -

Shenango River 1,512.6%* 20.0

+ Ulanoski, 1975.

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



C. Precipitation*:
1. Year of sampling: 89.6 centimeters.

2. Mean annual: 89.8 centimeters.

* See Working Paper No. 175.



III. LAKE WATER QUALITY SUMMARY

Shenango River Reservoir was sampled three times during the open-
water season of 1973 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, a single depth-integrated
(near bottom to surface) sample was composited from the stations for
phytoplankton identification and enumeration; and during the first
visit, 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 6.1 meters at station 1, 8.8 meters at station 2,
and 4.0 meters at station 3.

The lake sampling results are presented in full in Appendix D and

are summarized in the following table.



PARAMETER

TEMP (C)

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

lv.2
9.9
180.
Te9
32.

0.023

A,

SUMMARY OF PHYSICAL AND CHEMICAL CHARACTERISTICS FOR SHENANGO RIVER RESERVOIR
STORET COVE 4216

IST SAMPLING ( 4/20/73)

RANGE

3 SITES

MEAN
- 86.0 33.5
= 15.5 12.6
- 38S. 230.
= 13.5 9.3
- 44, 36.
= 0.065 0.037
= 0.011 0.007
- 0,600 04459
= 0.060 0.043
- 0.600 0,480
= 0.660 0.502
- 1100 0.939
- 13.9 12.2
- 0.9 0.9

MEUIAN
14.0
12.8
213.

8.6
J6.

0.029

0.007

0.435

0.040

0.450

0.470

0.945
12.9

0.9

23.6
0.5
198.
6.4
60.
0.047
0.006
0.040
0.060
0.600
0.110
0.660

22.3

RANGE

2ND SAMPLING (

3 SITES
MEAN
- 25.6 24.8
- T4 S.0
- 215. 206.
- 8.0 7.0
- 68. 62.
- 0.096 0.064
~ 0.01a 0.009
- 0.080 0.056
- 0.720 0.188
- l.400 0.980
- 0.760 0.244
- le.440 1.036
- 57.5 45.0
- 0.9 0.8

7731713

MEDIAN
2447
Se4
206.
6.8
6l.
0.058
0.008
0.050
0.105
0.950
0.160
1.000
55.3

0.9

18.0
6.2

177.

5S.
0.049
0.005
0.040
0.030
0.700
0.130
0.9%90

13.8

3RD SAMPLING (10/ 8/73)
3 SITES

RANGE ME AN MEDIAN
- 18.3 18.2 18.2
- 8.8 7.3 0.8
- 212. 191. 191.
- Te9 7.6 76
- 7S. 62. 61,
- 0.112 0.077 0.004
- 0.013 0.008 0.007
- 0.290 0.191 0240
~ 0.200 0.083 0.070
- 1.600 1.029 1.000
- 0.360 0.274 0.320
= 1.650 1.220 1.240
- 36.3 23.2 19.5
- 1.2 1.0 le¢



B. Biological characteristics:

1. Phytoplankton* -

Sampling Dominant Algal Units
Date Genera per m]
04/20/73 1. Melosira 1,706
2. Asterionella 1,389
3. Flagellates 198
4. Ankistrodesmus 99
5. Synedra 79
Other genera 120
Total 3,591
07/31/73 1. Anabaena 2,071
2. Aphanizomenon (?) 323
3. Stephanodiscus 323
4. Melosira 296
5. Flagellates 215
Other genera 885
Total 4,113

2. Chlorophyll a -

Sampling Station Chlorophyll a
Date Number (pg/1)
04/20/73 01 12.9
02 9.7
03 13.9
07/31/73 01 57.5
02 22.3
03 55.3
10/08/73 01 36.3
02 13.8
03 19.5

* The October sample was lost in shipment.



C. Limiting Nutrient Study:

1. Autoclaved, filtered, and nutrient spiked -

Ortho P Inorganic N Maximum yield

Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.020 0.514 5.7
0.050 P 0.070 0.514 15.0
0.050P +1.0N 0.070 1.514 23.3
1.0N 0.020 1.514 4.7

2. Discussion -

The control yield of the assay alga, Selenastrum capri-

cornutum, indicates that the potential primary productivity
of Shenango River Reservoir was high at the time the sample
was collected. The addition of phosphorus alone produced a
significant increase in yield, but no such increase occurred
with the addition of only nitrogen. This indicates limita-
tion by phosphorus.

The lake data further substantiate phosphorus limitation.
At all sampling times, the mean N/P ratios were 27/1 or

greater.
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IV. NUTRIENT LOADINGS
(See Appendix E for data)

For the determination of nutrient loadings, the Pennsylvania
National Guard collected monthly near-surface grab samples from each
of the tributary sites indicated on the map (page vi), except for the
high runoff months of February and April when two samples were col-
lected. Sampling was begun in May, 1973, and was completed in April,
1974.

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

In this report, nutrient loads for sampled tributaries were deter-
mined by using a modification of a U.S. Geological Survey computer
program for calculating stream loadings*. Nutriené 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 C-1, F-1, G-1, and H-1
and multiplying the means by the ZZ area in km?2.

The operators of the Greenville, Reynolds Heights, Westinghouse

Electric Corp., Jamestown, Greenville Tubes Division, Commodore Perry

* See Working Paper No. 175.
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School District, R.D. Werner Co., Inc., and Anderson's Mobile Home
Park wastewater treatment plants provided monthly effluent samples
and corresponding flow data. St. Paul's Home did not participate in
the Survey, and nutrient loads were estimated at 1.134 kg P and 3.401
kg N/capita/year.

Estimates of nutrient contributions by wild ducks and geese were
based on the following numbers of waterfowl using Shenango River
Reservoir as provided by the Pennsylvania Department of Environmental

Resources (Ulanoski, 1975).

Summer resident ducks 250
Summer resident geese 50
Migratory ducks 2,000
Migratory geese 300

In calculating the nutrient loads, the following assumptions were
made:

1. Each wild duck contributes 0.45 kg total nitrogen and
0.20)kg total phosphorus per year (Paloumpis and Starrett,
1960).

2. Each wild goose contributes the same amount as one duck
since geese typically feed in fields away from the lake
several hours each day.

3. Summer or winter resident waterfowl are at the lake for
six months of the year.

4. Migratory waterfowl spend a total of one month per year
at the lake; i.e., 15 days during Spring migration and 15
days during Fall migration.
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A. Waste Sources®:

1. Known muncipal -

Pop. Mean Flow
Name Served  Treatment (m3/d)
Anderson's 94 lagoon 14.2
Mobile Home
Park
Commodore 1,088 act. sludge 17.8
Perry Sch.
District
Reynolds 5,859** trickling 2,217.6
Heights filter
Greenville 10,000 trickling 5,874.1
filter
St. Paul's 01d 70 Tagoon 37.8
Folk's Home
Jamestown 960 act. sludge 613.2

2. Known industrial -

Mean flow

Name Product Treatment (m3/d)
R. D. aluminum none 362.0
Werner products

Company

Greenville stainless none 1,682.4
Tubes steel tubing

Division
Westing- electrical Tlime neutral. 36.7
house equipment & sedimentation
Electric

* Treatment plant questionnaires.
** Estimate based on flow of 0.3785 m®/capita/day.

Receiving
Water

Big Run

Little Shenango
River

Shenango River

Shenango River

Shenango River

Shenango River

Receiving
Water

Little Shenango
River

Big Run

Shenango 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) -
Shenango River 22,345 39.5
Pymatuning Creek 10,545 18.6
Booth Run 80 0.1
Brush Run 505 .9
Lackawannock Creek 690 1.2
Daley Run 70 0.1
Magargee Run 110 0.2
Golden Run 60 0.1
Pine Hollow Run 200 0.4
b. Minor tributaries & immediate
drainage (non-point load) - 350 0.6
c. Known municipal STP's -
Anderson's Mobile Home Park 25 <0.1
Commodore Perry Sch. Dist. 45 0.1
Reynolds Heights 3,315 5.9
Greenville 14,865 26.3
St. Paul's 01d Folks Home 80 0.1
James town 965 1.7
d. Septic tanks* - 5 <0.1
e. Known industrial -
R. D. Werner Company 120 0.2
Greenville Tubes Division 495 0.9
Westinghouse Electric 1,360 2.4
f. Wild ducks and geese - 70 0.1
g. Direct precipitation** - 250 0.4
Total 56,550 100.0
2. Outputs -
Lake outlet - Shenango River 42,060

3. Net annual P accumulation - 14,490 kg.

* Estimate based on two lakeshore parks; see Working Paper No. 175.
** See Working Paper No. 175.



14

C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -
kg N/

Source yr

a. Tributaries (non-point load) -
Shenango River 486,915
Pymatuning Creek 154,155
Booth Run 7,020
Brush Run 3,510
Lackawannock Creek 9,320
Daley Run 4,015
Magargee Run 6,645
Golden Run 2,940
Pine Hollow Run 2,175

b. Minor tributaries & immediate
drainage (non-point load) - 20,350

Cc. Known municipal STP's -

Anderson's Mobile Home Park 45
Commodore Perry Sch. Dist. 135
Reynolds Heights 8,345
Greenville 31,545
St. Paul's 01d Folks Home 240
Jamestown 2,070
d. Septic tanks* - 70

e. Known industrial -
R. D. Werner Company 235
Greenville Tubes Division 2,750
Westinghouse Electric 2,005
f. Wild ducks and geese - 155
g. Direct precipitation** - 15,555
Total 760,195

2. Outputs -

Lake outlet - Shenango River 894,835

3. Net annual N loss - 134,640 kg.

% of
total

64.

Ny
QOO0 —00C0
WEPLOWNNDOMWOW—

* Estimate based on two lakeshore parks; see Working Paper No. 175.

** See Working Paper No. 175.
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Mean Annual Non-point Nutrient Export by Subdrainage Area:

Tributary kg P/km?/yr kg N/km?/yr
Shenango River 24 524
Pymatuning Creek 27 399
Booth Run 3 258
Brush Run 36 247
Lackawannock Creek 30 400
Daley Run 9 496
Magargee Run 5 283
Golden Run 5 251

Pine Hollow Run 18 192
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E. Yearly Loading Rates:

In the following table, the existing phosphorus loading
rates are compared to those proposed by Vollenweider (Vollen-
weider and Dillon, 1974). Essentially, his "dangerous" rate
is the rate at which the receiving water would become eutro-
phic or remain eutrophic; his "permissible" rate is that
which would result in the receiving water remaining oligo-
trophic or becoming oligotrophic if morphometry permitted.

A mesotrophic rate 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 3.92 1.0 52.8 loss*

Vollenweider loading rates for phosphorus
(g/m?/yr) based on mean depth and mean
hydraulic retention time of Shenango River

Reservoir:

"Dangerous" (eutrophic rate) 1.26
"Permissible" (oligotrophic rate) 0.63

* There was an apparent loss of nitrogen during the sampling year. This
may have been due to nitrogen fixation in the reservoir, solubilization
of previously sedimented nitrogen, recharge with nitrogen-rich ground
water, unknown and unsampled point sources discharging directly to the
reservoir, or underestimation of the nitrogen loads from the listed
point sources. Whatever the cause, a similar nitrogen loss had occurred
at Shagawa Lake, Minnesota, which has been intensively studied by EPA's
National Eutrophication and Lake Restoration Branch (Malueg et al., 1975).
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VII. APPENDICES

APPENDIX A

CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kilometers x 0.6214 = miles

Meters x 3.281 = feet

Cubic meters x 8.107 x 1074 = acre/feet
Square kilometers x 0.3861 = square miles
Cubic meters/sec x 35.315 = cubic feet/sec
Centimeters x 0.3937 = inches

Kilograms x 2.205 = pounds

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



APPENDIX B

LAKE RANKINGS



LAKES RANKED B8Y INDEX NOS,

RANK

w N

10

11

12
13
14
15
16

17

LAKE CODE LAKE NAME

4224
<220
4222
4228
4227
4223
3641
4229
4221
“219
4204
4226
4213
4216
4225
4201

4207

LAKE NAOMI
BELTZVILLE OAM
HARVEY 'S LAKE
STILLWATER LAKE
POCONO LAKE

INDIAN LAKE
ALLEGHENY RESERVOIR
LAKE WALLENPAUPACK
CANADOHTA LAKE
BEAVER RUN RESERVOIR
CONNEAUT LAKE
PINCHOT LAKE
PYMATUNING RESERVOIR
SHENANGO RIVER RESERVOIR
ONTELAUNEE DAM
BLANCHARD RESERVOQIR

GREENLANE DAM

INDEX NO

445
423
413
401
389
388
385
371
369
360
307
256
206
157
101

85

53



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

LAKE MEDIAN MEDIAN 500~ MEAN 15- MEDI AN INDEX
CUDE LAKE NAME TOTAL P INORG N MEAN SEC CHLORA MIN DO DISS P NO
3641 ALLEGHENY RESERVOIR 56 ( 9) 38 ( 6) 63 ( 10 100 ( 16) 69 ( 11} 59 ( 8) 345
4201 BLANCHARD RESERVOIR 13 ¢ 2) 13 ¢ 2) 25 ( 4) 31 ( %) 3¢ 0 0o« 0) 8s
4204 CONNEAUT LAKE 46 (. 7) 63 (100 69 ( 11) 56 ( 9) 34 ¢ 5) 41 ( 6) 307
4207 GREENLANE DAM 6 ¢ 1) 6 ¢ 1) 19 ( 3 13 ¢ 2) 3 ( 0) 6 ( 1) 53
4213 PYMATUNING RESERVOIR e ¢ 0) 72 € 11) 6 ¢( 1) o« 0 100 ( 16) 28 (&) 206
4216 SHENANGO RIVER RESERVOIR 19 ¢ 3) 46 ( 7) 13 ¢ 2) 6 ( 1) 4T 7 28 ( &) 157
4219 BEAVER RUN RESERVOIR 94 ( 15) 19 ¢ 3) 88 ( 14) 81 ( 13) 19 ¢ 2) S9 ( 8) 360
4220 BELTZVILLE DAM 88 ( 14) 25 ( 4) 94 ( 15) 9 ( 15) 34 (5 88 ( 13) 423
4221 CANADOHTA LAKE 50 ¢ 8) 97 ( 1S 56 ( 9 19 ¢ 3) 59 ( 9) 8d (13 3o69
4222 HARVEY'S LAKE 63 ( 10) 81 ( 13 100 ( 16) 63 ( 10) 47T (M 59 ( 8) 413
4223 INDIAN LAKE 100 ¢ 16} 31 ¢ 5) 75 ( 12) 75 (12} 19 ¢ 2) 88 ( 13) 388
4224 LAKE NAOMI 81 ( 13) 88 ( 14) 4% ( 7) 69 ( 11) 88 ( 14) 75 ( 12) 445
4225 ONTELAUNEE DAM es5 (&) o« 0 o« 0) 44 (7} 19 ¢ 2) 13 ¢ 2) 101
4226 PINCHOT LAKE 31 ¢ 5) S6 ( 9) 31 ( 5) 38 ( 6) 81 ( 13) 19 ¢ 2J) 256
4227 POCONO LAKE B (6 97 ( 15 S0 ( 8) 88 ( 14} % ( 12) 41 ¢ 6) 389
4228 STILLWATER LAKE 72 ¢ 11 72 ¢ 11) 38 ( 6) 25 ( &) 94 ( 15) 100 ¢ 16) 401

4229 LAKE WALLENPAUPACK 72 ¢ 11) S0 ( 8) 81 ( 13) 50 ( 8) 59 ( 9 S9 ( 8) 371



LAKE

LAKE
CO0E

Joal
4201
4204
«207
“213
“216
4219
4220
4221
4222
4223
“224
4225
©226
“227
4228

4229

DATA TO BE USED IN RANKINGS

LAKE NAME

ALLEGHENY RESERVOIR
BLANCHARD RESERVOIR
CUNNEAUT LAKE
GREENLANE LAM
PYMATUNING RESERVOIR
SHENANGO RIVER RESERVOIR
BEAVER RUN RESERVOIR
BELTZVILLE DaMm
CANADOHTA LAKE
HARVEY 'S LAKE

INDIAN LAKE

LAKE NAOM]
ONTELAUNEE DAM
PINCHOT LAKE

POCONO LAKE
STILLWATER LAKE

LAKE WALLENPAUPACK

MEDI AN
TOTAL P

0.016
0.064
0.023
0.066
0.070
0.058
0.009
0.010
0.020
0.015
0.008
0.0la
0.040
0.027
0.024
0.015
0.015

MEDIAN
INORG N

0.380
1.300
0.185
1.475
0.180
0.340
0.835
0.815
0.130
0.160
0,520
0.135
2.150
0.245
0.130
0.180
0.250

500~
MEAN SEC

4149.250
453.143
402,000
460,222
467.750
463.555
384.833
362,444
4364000
338.000
400.222
443.333
470,667
453.000
438.800
449,000

394.583

MEAN

CHLORA

3.700
15.187
7.567
24,011
56.333
26.800
5.183
4.856
19.167
5.967
5.211
$.533
11.783
13.950
4.980
18.233
9.617

15-

MIN DO

13.800
14.990
14.600
14,900

7700
14.500
14.800
14.600
14.100
14.500
14.800

8.000
14.800
11.500
13.200

7.900

l14.100

MEDIAN
DISS P

0.006
0.046
0.007
0.020
0.008
0.008
0.006
0.005
0.00S
0.006
0.005
0.00S
0.011
0.008
0.007
0.00¢

0.006



APPENDIX C

TRIBUTARY FLOW DATA



TRIBUTARY FLOW INFORMATION FOR PENNSYLVANIA 1/727/715
LAKE CODE 4216 SHENANGO RIVER RES

TOTAL ORAINAGE AREA OF LAKE(SQ KM) is12.6

SUB-DRAINAGE NORMAL IZED FLOWS (CMS)
TRIBUTARY AREA(SQ KM) JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC MEAN
4216A1 1512.6 27.35 33.50 4l.146 3l.12 21.41 12.80 11.52 9.34 B.47 9,40 13.42 21.27 19.99
“216A2 929.8 16.99 15.89 22+60 20.64 11.89 84,21 6.99 S.35 Te67 6.97 7.56 13.62 12.01
“21681 385.9 3.31 5«97 9.57 6046 3.40 le76 0.99 0.27 0.25 0.82 1.98 3.60 3.18
“216C1 27.2 0e34 0437 0.62 0437 0.18 0.06 0.03 0.01 0.01 0.03 0.09 0.20 0.19
421601 16,2 0.10 0.11 0.15 0.11 0.07 0.03 0.02 0.01 0.01 0.02 0.05 0.07 0.006
4216E1 23.3 0.28 0.37 0.40 0.48 0.40 0.27 .16 0.12 0.08 0.07 0.11 0.20 0.24
“2]16F1 8.1 0.10 0.10 0.15 0.10 0.006 0.03 0.02 0.01 0.0} 0.02 0.04 0.07 0.06
421661 23.5 0.21 0.23 0.31 0.23 0.14 0.06 0.04 0.02 0.02 0.06 0.09 0.15 0.13
4216H1 1.7 0.10 0.11 0.17 0.11 0.06 0.02 0.01 0.01 0.00 0.01 0.03 0.06 0.06
“216J1 11.3 0.10 0.11 0.16 0.11 0.07 0.03 0.02 0.01 0.01 0.02 0.04 0.07 0.00
621622 T7.4 l.16 1.25 l.84 l1.56 0.88 0.57 0.45 0.31 0.42 Q.42 0.54 0.96 0.86
SUMMARY
TOTAL DRAINAGE AREA OF LAKE = 1512.6 TOTAL FLOW IN = 202.79
SUM OF SUB-DRAINAGE AREAS = 1512.5 TOTAL FLOW OuUT = 260,75
MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIBUTARY MONTH YEAR MEAN FLOW DAY FLOW DAY FLOW DAY FLOW
“216A1 S 73 37.66 19 41.91

6 73 26.87 9 S51.25

7 73 7.50 14 7.50

8 73 T7+50 11 7.5¢

9 73 8.04 15 d.21

10 73 9.80 13 10.48

11 73 17.10 17 16,14

12 73 28.32 16 l4. 44

1 T4 47.29 12 20.1¢

2 T4 4l.63 9 “1.06

3 T4 39.93 9 53.80

4 T4 36.53 13 45,59
4216A2 5 73 22.85 19 18,09

6 73 14.19 9 20.81

7 73 4ol 14 3.23

8 73 4.73 11 3.43

9 73 5«30 15 S.21

10 73 6.80 13 S5.89

11 73 10.79 17 9.29

12 73 16.17 16 11.50

1 T4 26,45 12 13.62

2 Te 20.59 9 19.62

3 T4 26.08 9 72,77

o 74 23.59 13 23.53



TRIBUTARY FLOwW INFORMATION FUR PENNSYLVAN]A 1721775
LAKE CODE 4216 SHENANGO RIVER RES

MEAN MONTHLY FLOWS AND OAILY FLOWS (CMS)

TRIBUTARY MONTH YEAR MEAN FLOW DAY FLOW DAY FLOW DAY FLOw
421681 S 73 6,65 19 2.18
6 73 3.99 9 6.48
7 73 049 | T Velsd
8 73 0.29 il 0.09
9 73 0.13 15 0.15
10 73 0.5S 13 0.20
11 73 2.61 17 1436
12 73 5.64 16 4,16 -
1 Te 6.54 | 14 0.7
2 Ta 2.89 9 1.13
3 74 9.97 9 2l.04
4 74 6.63 13 5.72
4216C1 S 73 0.37 19 0.07
6 73 0.4 9 0.12
7 73 0.02 14 0.03
8 73 0.02 11 0.00
9 73 0.00 15 0.00
10 73 0.02 13 0.02
11 73 0.10 17 0.25
12 73 0.31 16 0,04
1 14 0.59 12 0.08
2 T4 0.16 9 Oel4
3 T4 1.19 9 0,31
3 74 0.48 13 V.15
421601 S 73 0.11 19 Oedé
6 73 0.u6 9 V.05
7 73 0.02 14 0.02
8 73 Q.02 i1 0.01
9 73 0.01 15 0.01
10 73 0.02 13 0.02
i1 73 0.05 17 V.08
12 73 0.10 16 0.03
1 T4 0.14 12 0,04
2 74 0.06 9 0.06
3 T4 0.22 9 0.09
4 Ta 0.12 13 0.06
4216E1 S 73 0.40 19 v.18
6 73 0.25 9 0.23
7 73 0.10 14 0.13
8 73 0.10 11 0,04
9 73 0,05 15 V.05
10 73 0.09 13 0.10
11 73 0.21 17 0.31
12 73 0.37 16 Ve 4
1 T4 0.48 12 0.19
2 14 0.26 9 V.25
3 76 0.65 9 Ue3a
& 74 0,42 13 V.25



LAKE CODE 4216

MEAN MONTHLY FLOWS AND UAILY FLOWS(CMS)

TRIBUTARY

©216F1

421661

“2ioil

62164}

MONTH

- P

OCE~NCNSWN=N=OORNIU

LN -
NP WN=N~O

PWNEN=O VRNV WN=N=O OO~

e

TRIBUTARY FLOW [NFORMATION FOR PENNSYLVANIA

SHENANGO RIVrR RES

YEAR

73
73
73
73
73
73
73
73
14
T4
Te
Ta
73
73
73
73
73
73
73
73
74
T4
T4
T4
73
73
73
73
73
73
73
73
14
T4
Ts
Ta
73
73
73
73
73
73
73
73
T4
T4
14
T

MEAN FLOW

0.10
0.05
0.01
0.01
0.00
0.01
V.04
0.09
0.14
0.06
0.24
.12
0.23
0.12
0.03
0.03
0.01
0.03
0.99
0.20
0.31
0.13
0.51
0.27
Oell
0.05
0.01
0.01
0.00
0.01
0603
0.09
0.16
0405
0.31
0el4
0ol
0.05
0.01
0.01
0.00
0.01
0.06
VelO
0.15
0.06
0.25
0.12

Day

19

9
16
11
15
13
17
16
12

9

9
13
19

9
14
11
15
13
17
16

FLUW

0.03
0405
Oev2
0.0V
0.00
0.01
0.08
V.02
0.03
0.65
0.09
0.06
0.07
0.10
0.05
0.01
0.01
0.03
017
0.05
0.08
0.12
0.20
0.12
V.02
0.04
.01
0.00
0,00
V.0l
V.08
9.02
0.03
0.05
0.09
0.05
0.03
0.05
0.02
V.0V
V.00
0.01
0.uB
Vo2
V.03
0.05
0.07
V.06

DAY

FLOW

VAY

172171715

FLUW



TRIBUTARY FLOW Livk ORMAT FUN FOR PENNSYLVANLA 1727775

LAKE CODE 4216 SHENANGU KIVER RES

MEAN MONTHLY FLOWS AND DAILY FLOWS (CMS)

TRIBUTARY MONTH YEAR MEAN FLOw DAY FLOw DAY FLUw DAY FLUW
4216272 S 73 l1.67 19 1.13
6 T3 l.02 9 1.5V
7 73 0.26 la Ue20
8 73 .28 11 VelY
Y 74 0.28 15 Qo238
11 73 0.76 17 0.62
12 73 1.25 16 Vet
1 14 1.90 12 V.79
s 14 1.30 S lelo
3 /a4 2e12 9 5.13
4 T4 l.73 13 1.61



APPENDIX D

PHYSICAL and CHEMICAL DATA



STORel RETRIEVAL DATE 75/01/27
421601
41 17 12.0 080 25 46.0
SHENANGO RIVER RESERVOIR
42085 PENNSYLVANILA

11EPALES 2111202
3 Q012 FEET 0EPTH
06010 00300 00077 UU 94 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WATER Do TRANSP CNOUCTVY PH T ALK NH3-N TOT KJEL NOZ2&NO3 PHOS-DIS
FROM oF TEMP SECCHI FIELD CACO3 TOTAL N N-TOTAL ORTHO
o DAY FEET CENT MG/L INCHES M1CROMHO SV MG/L MG/L MG/L MG/L MG/L P
73704720 16 15 0000 14.5 36 190 8.80 36 0.040 0.400 0.41V 0.004
16 15 0004« 14.2 13.86 190 ¥.80 35 0.030 0.400 0.420 0.011
16 15 0008 13.8 13.5 24V 8.60 35 0.040 0.400 0,450 0.008
73707731 10 30 0000 25.0 25 2la 8.00 60 0.070 1.200 0.050 0.012
10 30 0005 24.7 Tel 213 T.40 60 0.060 1.000 0.050 0.008
10 30 0020 24.3 3.4 215 6.90 64 U.330 1.300 0.080 0.010
73710708 03 25 0000 18.0 8.8 28 177 TeTu 55 0.100 1.600 0.05v 0.012
09 25 vol4 18.1 8.2 177 7.9 55 0.070 1.000 0.040 0.013
0V665 32217
DATE TIME DEPTH PHUS=TOT CHLRPHYL
FROM OoF A
70 DAY FEET MG/L P UG/L
73704720 16 15 0000 0.029 12.9
16 15 0004 J.065
16 15 0008 0.025
737v7/31 10 30 0000 0.080 57.5
10 30 00uS J.080
10 30 0020 0.056
7371u/708 09 25 0000 0.112 36.3

U9 25 0014 Je.llvu



STORET RETRIEVAL DATE 75/017/27
421602
] 16 06.0 080 27 33.0
SHENANGO RIVER RESERVOIR
42085 PENNSYLVANIA

11EPALES 2111202
3 0029 FEET ODEPTH
00010 00300 00077 00094 00400 0041lv 00610 00625 00630 00671
DATE TIME DEPTH WATER DO TRANSP CNOUCT VY PH T ALK NH3=N TOT KJEL NU2aNO3 PHOS=DIS
FROM oF TEMP SECCHI FIELD CACO3 TOTAL N N=-TOTAL ORTHO
TO DAY FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
737064720 16 40 0000 11.4 35 385 8.30 38 0.040 0.400 0.510 0.007
16 40 0008 10.5 10.4 180 7.90 33 0.050 0.400 0.560 0.008
16 40 001S 10.4 10.2 200 8.40 32 0.060 0.500 0.590 0.007
16 40 0029 10.2 9.9 250 8.10 33 0.060 0.500 0.600 0.006
73707731 10 09 886 267 36 198 6.60 60 0.120 0.900 0.050 0.006
10 09 ¢04S - 24.6 S.4 198 6.60 60 0.160 0.700 0.050 0.008
10 0S 0915 26.5 LI 199 6.60 60 0.190 0.800 0.050 0.010
10 05 0025 23.6 0.5 207 640 68 0.720 1.400 0.040 0.014
73710708 09 55 0000 18.3 6,8 48 193 7.70 61 0.040 1.000 0.290 0.007
09 55 001S 18.2 6.6 161 T.60 61 0.030 0.700 0.290 0.005
09 SS 0026 18.2 6.2 191 7.50 62 0.070 0.800 0.290 0.005
00665 217
DATE TIME DEPTH PHOS-TOT CHLRPHYL
FROM OF A
T0 DAY FEEY MG/L P uG/L
73706720 16 40 0000 0.023 9.7

16 40 0008 0.023
16 40 0015 0.028
16 40 0029 0.030
73707731 10 05 0000 0.048 22.3
10 05 o005 0.047
10 05 0015 0.049
10 05 0025 0.070
73710708 09 S5 0000 0.061 13.8
09 5SS 001S 0.062
09 55 0026 0.064



STORET RETRIEVAL DATE 75701727
421603
4]l 18 31.0 v80 28 21.0
SHENANGO RIVER RESEtRVOIR
62048b PENNSYLVANIA

11ePALES 2111202
3 001S FEET ODEPTH
voulo V0300 00077 00uU9a 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WwATER Do TRANSP CNDUCTVY PH T ALK NH3=-N TOT KJEL NOZ&MNO3 PHOS-DIS
FROM OF TEMP SECCHI FIELD CACO3 TOTAL N N-TOTAL ORTHO
T0 DAY FEET CENT MG/L INCHES M[CROMHO Su MG/L MG/L MG/L MG/L MG/L P
73704720 17 10 0000 62.0 1565 37 225 37 0.040 0.600 0.360 0.007
17 10 0004 82.0 15.0 195 13.50 37 0.030 0.600 0.340 0.007
17 10 0011 86.0 12.2 240 10.90 44 0.040 0.600 0.350 0.010
73707731 09 35 0000 25.6 35 205 7¢30 62 0070 1.200 0.060 0.008
09 35 0005 25.5 7.0 204 7.10 6l 0.070 0.700 0.070 0.008
09 35 0010 25.5 6a7 206 6.70 63 0.090 0.600 0.060 0.008
73710708 10 1S 0000 18.3 B.2 48 196 7.50 64 0.05v 1.000 0.24V 0.006
10 1S 0013 18.0 6.4 212 740 75 0.200 1.100 0.140 0.007
00665 32217
DATE TIME DEPTH PHOS-TUT CHLRPHYL
FROM OF A
70 DAY FEET MG/L P uG/L
7370420 17 10 0000 0.060 13.9

17 10 0004 0.056
17 10 0011 0.036

73707731 09 35 0000 0.058 55.3
09 35 0005 0.058
09 35 0010 0.056

73710708 10 15 0000 UVe049 19.5
10 1S 0013 0.082



APPENDIX E

TRIBUTARY and WASTEWATER
TREATMENT PLANT DATA



STURET KEIRIEVAL DATE

DATE
FRUM
T0

13795719
13706716
13797712
13/vd/1lce
73709715
73710713
73/11/718
73712715
T4/701/713
74792709
Tar02/2s
74703723
T4/7us/10
Ta/0w/21)

TIME DEPTH
OF
UAY

09
19
20
12
i1
lo
13
le
i1
10
le
10
09
15

05
30
00
05
00
15
45
15

45
15
45
45
25

15/02/03

0LE3U

NUZ&NO3
N=-TuTAaL

MG/L

0.132
0e330
Uoon
Ve09Y
0.076
Le260
0.232
Ve630
0.940
Veb72
0700
veH2l
Ve792
0.55V

K VALUE KNOwN TO Bt
LESS THAN INDICATED

00625
TuT KJUEL
N
Mo/

0,750
1,000
1200
0.840
1. 76U
0.659
0,700
0.600
0.700
0.900
0.900
1.100
1.200
1.100

voobll
NH3-N
10TAL

MG/ZL

Oe.012
0.160
0.220
0elaul
Qela7
0.040
Uelol
0.076
Uolla
Je130
GeldS
JeU75
00130
030

0voll
PHOS=DIS
ORTHO
MG/L P

0.008
0'016
Je015S
J.010
0.006G
0.012
0.008
0.016
J«020
Ved10
2.020
0.01>
Je015
v.0U5K

wcloil

16 03.0 080 26 13.0
SHAENANGO KIVER

7.5 SHANFSVILLE
O/SHENANGU KRIVER rEDS

uwl

42uy39

sel KD BRULG InNn Ne SHarpPSvILLE

11EPALES

[N

0C66>
PHOS=TOT

MG/L P

G.055
0.055
uel175
0060
VelbSY
0.050
QeUSDY
0.045
0.UbU
VU0
vel2>
Ce070
U.1l15
V.0060

21112u«
vu00U FEET

DEPTH



STORET RETRIEVAL DATE 75702703

DATE
FROM
T0

73705719
73706/16
737097712
737087172
713709715
73710/13
73711718
75712716
74731713
74732709
74702723
T4/03/10
14703723
T4/vurt

0063v

TIME DEPTH NUZ&NO3

Of
DAY

10
09
19
10
10
13
13
14
il
le
lo
09
13
14

N=-TOTAL
MG/L

0.450
0.55¢u
0450
v.220
O.1v8
0.270
Ce350
Ve740
0.520
Va5S1V
U.630
1.105
0e740
Je4l0

00625
TOT KJUEL

N

MG/L

1.300
0750
0.78v
0.290
0.860
0950
1.100
1.100
0.500
1.400
1.100
0.700
0600
l1.100

Uo610
NH3-N
TOTAL

MG/L

Ve072
0.039
Ue023
0.038
0.046
JeOBYG
U.07¢
0.084
0.152
0175
0.100
0.115
0.0680
0.035

00671
PHOS=-DIS
URTHO
MG/L P

Ve035
Del44
00064
0.078
C.060
0090
0.072
0.040
0.032
0015
0010
0.020
0.030
0.010

4216A2

41 17 13.90 080 19 15.0

SHENANGO FIVER

42 75 FEDONIA

I1/5HENANGY RIVER RES

RY 43082 BRuOL AT diL oeNo

L1EPALES 2111204«

< J000 FteT DEPTH
00665

PRHOS=-TUT

MG/sL P

0.0480
VelO0S
Uel130
J.195
O« lHu
Ve200
0e130
0,080
0.085
0.055
0.077
Velo6S
0.075
V.035%



STurel RETRIFVAL UVATE 75/02/03

VvAlL
FrOM
TO

737u5/19
73/v0/16
13/viz}?
YEYAVE- V¥
73709715
T73719/13
73711718
73712716
74701713
Tu/92/7 1V
T4/02724
74703723
7u/06/710
74704721

TIME DEPTH
OF
DAY

12
10
19
10
10
14
la
la
12
11
la
09
10
15

14
00
40
05
45
00
00
20
00
00
45
55
00
00

0063
NO2&NOD 3
N=TUTAL

Me/L

Velo0
0.1‘00
V013
V.026
0.012
0.1206
Ue330
l1.18v
1.000
118V
1.09%0
JebT2
0.690
0.l4u

voo2s
TOT KJUEL

N

MG/L

U.78Y
1.200
1.100
0e964)
1.540
1,230
04500
0.900
G500
U+RQ0
1,100
Ve700
1.100
1.000

V0610
NH3=-N
TOTAL

MG/ZL

GebT72
J.231
uel17
Ve027
0.054
vell7
0.050
JelT72
Uel&Hd
0060
0.115
0e047
G.0065
2.045

voe7l
PHUS-LIYS
ORTHO
MG/L P

0.0U6U
DelbU
0.020
Ve030
Ve024
Vel2H
0.076
GelG4
UelO«
0eu3u
0.025
vel2U
Ve025
Ve.03U

Y Y-1-D!

4l 20 2540 vmu 31 UHWY

PYSATUNING CREEK

“+2 Me~CER CU -1wY ™A

1/5HENANLU RIVEKR RES

HFwY 718 orRUGO Ui PA-0OH =0rubk

1lcrAlLES 2lllcvae

4 0000 FceT DEPTH
vu66>

PAQS=-TuTl

Mu/sL »©

Vel
Qectv
Ge08Y
00123
O.U9
0el50
Qe l9y
00053
Uel9b
UeUDS
UeVU90
VeuS7
G090
U.U’)



STORET RETRIEVAL DATE 75702793
4216C1
41 20 50.0 vBu 31 V0.0
puLTH KUN
42 MEKCER CU HWY MA
T/S5HENANGU KIVER REDS
KUY 43037 vrDG AT Nt CORNER OF ORANGEVILL

11EPALES 21112u«
“ vvo0 FEET DOEPTH
Gub30 00625 ou6l0 00671 0u 665
DATE TIME DEPTH NUOZANU3 TOT KJEL NH3=N PHOS=DIS PHOS=TUT
FROM oF ti=FOTAL N TUTAL URTHO
fu VAY FEET MG/L MG/L MG/ZL MG/L P MG/L ¥
73705719 11 4a Vel4y 0.%40 0.027 0.005K Le010
73706716 09 4S 0370 0.480 0.018 0.009 Ve015
73707712 19 30 0a440 0.500 vev22 0.011 0.025
T3/71v/713 13 oS5 0.250 Je150 0.012 U.009 0.009
73711718 14 15 0.312 0.300 V.016 0.005K OevlS
73712716 10 25 0.750 0.90v 0.036 J.008 U.010
Te/vls13 13 25 1.040 0.400 0.036 0.005K OeOLluU
74702710 11 00 l1.200 0200 0.025 0.005K 0.00>
74702724 14 00 VeB70 0.600 0.035 0.010 0.035
T4/04/10 10 15 VeTT7U 0.600 V.04U 0.010 0.010
Tas/ua/21 la 55 Ue 380 l.20v 0045 0.005K Oe.ul>

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 75/02/v3

“Zlbvl

41 1y 3V.0 YBU 26 VULV
orUSH KUN
o 7«5 SHARPSvILLLE

T/75HENANGU ~VER KES
KD T5d47 3RDG «= MI w U Hwy 198

J1EPALES 21112J4
4 0000 FetT OEPTH
0d63v 000625 voolo L6171 VCo6>
DATE TIME DEPTAH ~nO23NO3 TUT KJUEL NH =N PHOS=-0IS  PHOS-TUT
FrROM OF N=-TOTAL M TUuTaL U THO
Tu DAY FEET MG/L MG/L MG/L MG/L P Mo/ZL P
13/un/719 11 20 Ve280 0.28u U005V J+100 Velcu
713796716 09 30 Je520 2730 Ve300 Je2TU Veldls
737vi712 19 00 1.580 0.750 VeQl7 GeaSV Je 650
737us/i2 11 10 1.500 0.260 U.038 V680 0e /95
73709715 10 30 1.760 0.630 0.044 Ue390 Vel
7371713 12 S0 J.410 0.500 U.U38 0320 VeslU
73/11/718 1« 30 Veblb 0«50 Ue008 Q0el060 VellO
73712716 15 00 O.850 0.500 Uel2b 0.040 Vel0V
74791713 12 30 1.060 0.200 0.132 velUB4 Veldu
T«/0271u 11 15 0.990 0.700 0.175 0.130 Gel7>
74/02/724 14 00 06850 1.300 Uel3u 0.050 velOy
74/03/723 10 35 0.549 1.000 Je.UbY V.030 0eUD5
T4/04/710 10 30 Veb70 1.400 Ve 7Y 04015 Oeul>

Ta4/ya/21l 14 35 Vel4l 1.000 0.110 J.025 VelUTYH



STURET RETRIEVAL DATE 75/02/03

DATE
FROM
TO

73705719
73706716
7370712
73/708/12
73709715
73710713
73714718
73712716
T4/901/713
74702709
74702723
74703/10
Tw/03/723
76/04/21

00630

TIME DEPTH NO28NO3

oF
DAY

10
09
19
10
10
13
13
l1a
11
la
14
09
12
la

35
S5
40
2%
15
40
50
15
45
20
20
45
S0
15

N=-TOTAL
MG/L

0.220
0.360
0.320
V.231
V200
Oelb4
0.232
V.710
Ve650
0.620
Veb 1V
Ve990
V.6u0
VUe33v

00625
TOT KJUEL

N

MG/L

0.370
2.200
1.u80
0.210
0.720
0.6800
0.700
1.50v
0.100K
0.550
0.700
0550
0.600
0.30u

Ovolv
NH3-=N
TOTAL

MG/L

0.027
0.042
Q.vl9
Ve01Y
0.022
Ve017
C.032
0.084
0.032
0.020
OelOau
Ve 050
0.030
0.015

K VALUE KNOWN TO BE
LESS THAN INDICATEUL

ove71
PHOS=DIS
ORTHO
Mo/L P

0.011
0.015
0.027
0.028
0.019
0027

0.u12
0.008
Je006
0«005K
0.005
0.010
V.005

42lé6rl

41 17 0Ovel v8HO 19 2.0

LACRAWANNOCK

42 7.5 FHEDUNIA

T/Z7SHENANODU RIVEKR KES

RY T5n6 BRUO AT Blb bEND

11EPALES 21112«

4 V000 FEET UDEPTH
00665

PHOS=-TOT

MG/L P

0.020
Vo390
Ve210
0.035
0.240
0.173
0.020
Vo015
0.015
0,015
veldau
0.092
0.015
V.25



STORET KETRIEVAL DATE 75702703

DATE
FRUM
To

13795719
73706716
13707712
13708712
13709715
73710713
1371L71n
73712716
Ta/ulzly
74702709
Tar62/723
Ta/v3/710
Ta/93/723
Ta/Ve/21

V0630

TIME DEPTH NuZ2aNO3

OoF
vAY

10
10
20
10
10
la
la
14
Il
la
14
10
14
14

290
05
00
40
10
00
00
25
SS
15
35
05
05
10

N=TOTAL
MG/L

0.800
1.200
0740
0.1/06
00“50
VelBYy
Veb3V
2160
1.920
10920
le430
1.520
lebUY
Ve730

0625
TOT KJUEL

N

MG/L

0.36u
5.100
0.58V
0.520
0.960
0350
0«150
0500
Ve70U
0,40V
0.600
24400
0.800
0.300

vib1lY
NH3-N
TOTAL

MG/L

0.028
0.134
Ve.024
0.01Y
Ve020
0.014
UeU16
0.028
veu32
0.050
GeU3V
J.100
\10025
0.020

00671
PHOS-DIS
OrRTHO
MG/L ~

GeVla
J.053
V.031
Ve 025
0.037
0.031
0,010
0e01l6
Ve0lZ2
DeUlv
0015
Je915
0.010
U.005

Y210

9l 16 S55.u v~UL 21 0s.0
valtyYy ~UN
42 TeD FrEUUMN]LA

T/75HENANOLY KIVEN =bED>

PA HWY 255 okUG ¢ M1 £ urf (LARK

llePAaLeS 2111204

4 GUYO FEET ULEPTH
0066>

PRUS=-TUI

MG/L P
Gel20

Uelus
C.065
0045
0.045
U.021
Ve025
Vel2b
VeOl>
Oe45
0.075
Ue02V
0.025



STORET KETRIEVAL DATE 75/02/03

DATE
FROM
T0

73705719
713/v6/16
157077132
713708712
73709715
73710713
73711718
73712716
74/01/13
T4/02/09
T4/02/23
T4/03/710
74/03/23
Te/04/21)

00630

TIME DEPTH NO2aNO3

OF
vay

10
10
20
10
1v
14
14
14
12
14
14
10
16
la

N=TOTAL
MG/

0.170
U.840
0.035
0e024
0.042
0.017
V.080
1.180
1.180
1.090
0.970
0.850
0.710
0.232

00625
TOT KJEL

N

MG/L

0.310
3.600
0.390
1.000
le400
0.450
11060
0.400
0.100K
0.300
1.000
3700
lel0V
0.400

00610
NH3=N
TOTAL

Mu/L

0.005K
0.095
0.029
0s044
0.045
0.014
0.04v
0.028
0.012
0.020
0.035
v.128
0.025
0.015

K VALUE KNOWN TO BE
LESS THAN INDICATED

00671
PHOS-DIS
URTHO
MG/L P

J.0u7
0.v44

V010
0.005
0.014
0.008
0.005
0.005K
0.005K
V.015
V.015
U005
0.005K

4216061

41 lo 58.0 v8B0 23 la.u

MAGARGEE RuUN

“2

7.5

SHARPSVILLE
T/SAENANGY RIVeER RES

PA HwY 290 orUG le2 MI E OF CLARK

11EPALLS

&

00665
PHOS=TOUT

MG/L P
veU10

Ve2>
0,035
0e040
0.030
vel22
0.027
0.025
Oev1lV
Va0V
0.u9v
Ue020
0.025

2111204
Vv00 FEET

VEPTH



STORET ReTKRIEVAL VAlE 75/702/v3

DATE
FRUM
TO

73705719
T3/705716
T3/vilz)’
73708717
73709715
73710713
73711718
Ts712/16
T4/01704
Ta/u2/709
Tarsyesel
Tarzy 3710
Tar79 3723
Tar/varsol

TIME DEPTH wWUZ8NO03

OF
UAY

v9Y
10
20
10
09
la
la
ie
e
la
14
10
la
la

50

15
55
45
20
20
45
16
00
50
15
20
00

vi630 00625
TOT KJUEL
N-TOTAL N
MO/L MG/L
0.520 0.350
Ue8B00 JeuSu
Vel7v 0.320
Vel4v 0.100K
Vel064 04520
04015 0.650
G092 0.950
leluv 0.80v
14400 0.c00
14500 V.600
VeJ40 Je9U0
1.000 3.100
1.0v0 0200
Ueldtty 0800

K VALUE KNOWN TU d8E

LESS THAN

INDICATED

Vu6l0
NH3=-N
TOT AL

MO/L

vel022
0.ub6
0039
UeU29
Velbd
0.C31
0.016
Ceva0
g.028
Vey30
Ue03uy
Q.25
Lve02Y
Vel2v

00671
PHUS=-NIS
ORTHO
MG/L P

veule
ve030
GoVlE
V015
v.012
0.013
0.012
Jed26
Oe010
0.01v
ve020
ve02S
0.02v
veQ00US

wc2loH]

+]l lo S8.0 vr U 24 SU.U

LJLJEN ~UN
Teo SHaArPSVILLL
[/5HENANDU FIVEK rE>S

Pa HWY 58 nkUL

42

11EPALES

4

VU665
PHOS~J0T

MG/L ¥
UeUlu

0.039
JeoU 30
Ue.u3db
0.020
0eUYS
ve 035
Vel
Vevuls
Vel4b
v.u3v
Cevbs
0e.01»

JUST © ub CLAKRK

Z2l1llcua
Vu00 FECT

DEPTH



STORET RETRIEVAL DATr 75/027u3
4216J1
41 1o 30.0 0BU 27 Ju.0
PINE AOLLOw RUN
42 7> SHakk>VILLE
T/SHENANGU RIVER RES
PA HWY 518 8RJOOL JUST w OF LAMUNTS CORnNER

11EPALES 21112v4
4 GUOO0 reET OEPTH
0063V 00625 00610 00671 00665
DATE TIME DEPTH NO2&NO3 TOT KJUEL NH3-N PHOS-DIS PHOS-TUT
FRUM OoF N=TOTAL N TOTAL URTHO
T0 DAY FLET MG/L MG/L MG/L MG/L P MG/L ¢
737ua/19 09 28 0.300 0.350 t.032 0.050 GeboO>
73796716 10 45 Ve510 1.540 0.096 U.0U56
713707712 20 20 0.189 U, 340 0.042 0.075 0.095
73708712 10 00 Ue038 0.430 0.115 Ve063 G.1v0
73709715 11 15 VelT70 04400 0.064 0.138 O.lou
73710713 14 50 0.200 0.400 JelaY 0.154 0.190
73711718 13 50 0.108 0.250 0.056 Ve l68 Ue195
73712716 14 00 V7590 0.400 0.072 V.056 Ue080
7401713 11 20 v.750 L.600 0.088 V.080 0.115
74702709 10 09 C.6060 0.300 0.050 V.030 Ge03b
T4/0v2/724 13 00 0.920 1.300 0.270 0.110 0250
74703723 10 55 0.610 0.600 0.uU55 0.035 UeUb>
T4/064/710 U9 30 Je.310L 1.300 velau 0.u35 0.075

T4/04/721 15 25 0.0068 0.900 0.025 V065 0.075



STOREYT RETRIEVAL DATE 75/02/u3

DATE
FROM
T0

73/06/26
CP(T) -
73706/26
13707724
CP(T)~
73707724
73708728
CP(T)~
73/08/28
73709725
CP(T) -
73/09/2%
73710730
CP(T)-
73710730
73711727
CcP(T)~
13711727
73712726
CP(T)~-
73712726
Ta/01729
CP(T)~
Ta/01/729
T4/02/726
CP(T) -
Tw/02/726
74703728
cP(T)~-
74/03/728
T4/04/730
CP(T)~
74704730
Tu/05/728
CP(T)-
Ta/95/28

00630

TIME DEPTH NOZ2aNO3

OF
DAY

09

15
09

15
09

1S
09

15
(')

15
09

15
09

15
09

15
09

15
09

15
09

15
09

15

00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00

N-TOTAL
MG/L

10.800

8.100

13.400

8,700

11.000

11.400

4600

64100

24640

7.500

13.000

00625
TOT KJEL

N

MG/L

4100

4,500

S.300

40,800

2.500

40500

3.800

6.800

9.300

44500

7.400

6.800

00610
NH3=-N
TOTAL

MG/L

0e4a70

0.440

1.760

0.660

0.270

04540

1.000

le440

24400

0.670

0.710

1.300

00671
PHOS-DIS
ORTHO
MG/L P

7300

8.900

8.700

12.000

4.600

5.100

5.000

24320

4.500

3.900

5.500

5.500

4216A8
41 23 55.0 080 23 10.0
BOKOUGH UF OREENVILLE
7¢5 GREENVILLE w
U/SHENANGO KIVER RESEKVO
SAENANLO RIVER RESERVOIR

“2

11EPALES
&
00665 50051
PHOS=TVT FLOW
RATE
MG/L P INST MGD
9.000 1.160
10.500 1.010
10.500 1.040
12.000 0.880
S5.400 1.940
6.450 1.620
6.600 3.57v
4.800 2.180
5.500 1740
44900 2.350
6.700 2.380
6.900 1.320

TFa21l6A8

2141204
0000 FEET

50053
CONDUIT
FLOW=-MGD
MONTHL Y

1690

1.040

0.879

0.834

1.080

1.330

1.570

l1e96v

1.620

2.730

2.250

1.980

PO100UO

DEPTH



STORET RETRIEVAL OATE 75/02/v3
4210Ad IFa2lean POLI0O0ULO

4] 23 S5o5.U UBO 23 1040
curVULA OF OGReEENVILLE
42 7«5 GREENVILLE W
L/SHENANOGU WIVER KESERVO
SHENANGO RIVER REStKVUIR

11EPALES 214l2v4
“ 0000 FEET DEPTH
JO063U 00625 00610 VU671 00665 50051 SV053
DATE TIMe DEPTH NOZANO3 TOT KJUEL NH3=N PHOS-DIS PARUS=-TOT FLOw CONDUILT
FRUM of N-TOTAL N TOTAL ORTHO RATE FLOW=MOU
70 bay FEET MG/L MG/ L MG/L MG/L P MG/L P INST MGD MUNTHLY

Tu/G6/25 VY 00
CP(T)- 130‘000 6.200 0.“20 b-900 8.900 106‘40 loZlU

Ta/v6bree 15 00



STORET RETRIEvAL DATE 75702703

DATE
FROM
T0

73701717
CP(T) -
73/07717
73708720
CP(T) -
73708720
73709720
cP(T)~-
73709720
73710718
CPIT) =
73710718
73711719
CP(T)=
73711719
13712720
CP(T)-
73/12/20
Te/01/721
CPI(T)=
74791721
T4/02/720
CP(T) =
74/02/720
T4/03720
CP(T)-
Tu/03720
Ta/04/19
CP(T)~
74704719
74/05720
CP(T) =
T4/05/720
74/06/20
CPIT) =
T64/06/20

00630 00625
TIME OEPTH NO2&NO3 TOT KJUEL
OF N-TOTAL N
DAY  FEET MG/L MG/L
11 00
0.100 11.000
16 07
11 00
v.989 16.000
16 00
11 o0
Ve3al 15.600
16 00
11 00
1.200 21,000
16 00
il 00
0.350 12.000
16 00
11 00
0.600 8.900
16 00
11 00
2.520 3.600
16 00
11 00
2.000 10.000
16 00
11 00
3.520 2.000
16 00
11 00
3.800 4,000
16 00
11 o0
1.480 9.000
16 00
i1 00
1.200 14,000
16 00

K VALUE KNOWN TO BE
LESS THAN INDICATED

00610
NH3-N
TOTAL

MG/L

0.490

3.740

9.660

7.100

0.830

0.790

0.210

1.250

0.050K

0.100

¢.210

1.250

00671
PHOS-DIS
ORTHO
MG/L P

3.900

6.600

64380

S5.700

4,700

24310

0.740

3.500

1.450

1.900

1.900

3.500

4216AC
4] 24 44,0 08U 23 13.0
ReYNOLDS DISPOSAL (GREENVILLE)
7S GREENVILLE w

D/ SHENANGO RIVER RESERVO
SHENANGO RIVER RESERVOIR

42

11EPALLS
&L
00665 50051
PHOS~TOT FLOw
RATE
MG/L P INST MGD
5.900 0.388
7.300 0.207
94200 0.295
7.900 0.195
64100 VU.608
42500 0.388
1.250 1.110
%2900 0.608
2.200 0.608
24700 0e853
3.400 0.853
S.700 0.308

TH4a21nAL

214l2v4
0000 FEET

50053
CONVUIT
FLOW=-MGD
MONTHLY

0.575

0.325

0.250

0.207

0.388

0.608

0.608

V.608

0.853

1.110

1.110

V. 384

P007013

DEPTH



STORET ~<ETRIEVAL DATc 75/02/03

DATE
FROM
T0

73708701
73709704«
73710702
73711701
13/1271\v
T4/01/04
Ta/02/701
74703701
T4/70464/01
T74/05706
Tw/706/01
Ta/vilz0)
Ta/08/727

00630

TIME DEPTH NU2&NO3

OF
VAY

uoe
la
la
11
12
i0
10
us
08
11
us
12

0o
30
00
00
30
00
0o
00
00
00
0o
Vo

N=TuTAL

MO/L
“u,.000

197.00v
255.00V
71.000
376.000
12A.00V
166.000
38.000
louvu.00v
185000
Ble.00V

Ce 7160

K VALUE sKNOWN Tu BE
LESS THAN INDICATZDL

00625
TOT KJUEL

N

MG/L

154000
l1e000K
0.250K
SeU0V
2.800
l1.000K
2e900
2e600
24000
1300

00610
NH3=N
TOTAL

MG/L

V.370

e 600
3000
Ve725
Ue V4K
2100
1950
Ne27V
2800
24300
Je990
CeUSON

00671
PHOS-DIS
URTHO
MG/7L P

3.900

16.000
l4ue000
68.000
0130
173.v00
1700090
115.000
22ue00vu
040UV
734000

221hAY
4]l 2« 3b.U (BU 24 Jdn.0

MESTLINOHUUSE ELECTRIC COnP

42

NUscloay

le5 GREENVILLE w
T/SHENANGO rRIVER RESERVO
SHENANGLGU PLIVER RESERVUIR

llePALES
4
0uobb> 50051
PROS-TUT tLOw
RATE
Mu/sL P INST Mub
1Ve330 VelL1Y
1.580 O.vuld
45.000 V.010
158.600 0.010
75000 0.v10
3.900 Jouly
180.000 0.010
170-000 Oevulu
126.00v 0O.ul0
3000000 veull
964000 OeOlvu
73,000 Vedlu
71.000 Oesvulu

2141204
000V FERT

Suub3

CONLUIT
FLUW=MGU
MONTHLY

Veuly
Jevlv
V.01V
Veuly
Vevlvu
(VR Y]
V.010
VeUlu
J.Ulu
Qe 1V
VeOlu
V.010
0.010

PUouoou*

LDEPTH



STORET RETRIEVAL DATE 75/02/03

DATE
FROM
70

73708/13
CP{T) -

73708/14
73709717
CP(T) -

73709717
73710/ 14
73711713
cP(T) -

73711713
13712714
T4/01/14
cP(T) -

T4/01/714
74702717
cP(T) -

T74/02/717
74703717
cP(T)~

T4/703/17
Te/04/17
cP(T) -

Ta/06/117
74705717
74706715
74707715
74708/ 14

00630

TIME OEPTH NO2&LNO3

OF
DAY

12

i2
00

24
07
00
02
00

04
00

04
00

04
00

24
12

16

00

00
00

00
00
00
00

00
00

00
00

00
00

00

N-TOTAL
MG/L

3,400

5.100
1.920
10.600
9.900

14.300

10,400

7.100

8.000

6.720
5.880
4.900
4.000

00625
TOoT KJUEL

N

MG/L

0,460

0.550
8.280
7.380
1.400
6.500

l1.400

1.000K

1.000K

1.100

1,000K
1.000K
1.000K

00610
NH3=N
TOTAL

MG/L

0.154

0.088
0.050
0.086
0.0l4
0.220

0.048

0.050K

0.340

0.067

0.050K
0.050K
0.050K

K VALUE KNOWN TO BE
LESS THAN INDICATED

00671
PHOS-DIS
ORTHO
MG/L P

6.670

8.000
8.275
T.375
4.300

S+550

4.100

1.650

2200

2.000

Se400
S.000

4216AE
41 23 05.0 080 26 30.0
JAMESTOWN STP
75 GREENVILLE W
T/SHENAGO RESERVOIw
SHENAGO RIVER

“2

11EPALES
4
00665 50051
PHOS=TOT FLOW
RATE
MG/L P INST MGD
7600 0.093
84200 0.072
8.280 0.074
7380 0.085
4¢300 0.158
S.800 0.112
44400 0.127
1.800 0241
2300 0.240
2.200 0.231
S5.800
5.300 0.105
2900 0.110

AS42)6AE

2141204
0000 FEET

50053
CONDUILT

FLOw=-MGD
MONTHLY

v.120

g.l16
0.112
0.103
0.106
0.156

0.201

0.189

0.253

0.243
0,213
0.147
0147

P000560

DEPTH



STURET RETRIEVAL DATE 7%/02/1v

DATE
FROM
Tu

73706721
13/v1/717
713708717
73709725
73710/20
74704711
Ta/09/2v
74706717
74709712

TIME DEPTH
OF
DAY

14
11
15
lo
la

(UK
la

30
3v
00
a0
g0

00
¢o

vu630
NOZ2aNO 3
N-TOTAL
MO/L

Cel3v
2.150
1.000
Ve560
3.800
3.680
17.6vu0
3.200

K VALUE KNOWN TO BE
LESS THAN INDICATED

00625
TOT KJEL
N
MG/L

1.320
0.130
0.190
0.110
0.50UK
le000K
1.000K
1.000K
VUeSOUK

00610
NH3=N
TUTAL

MG/L

0«14y

JeV 72
Vedle
U«130
0071
Vel4U
Jel00
V050K

voe?l
PHOS~-DIS
Or THO
MO/L P

Ve 350

Gel20
Ve 77
Je052
V050K
0.015
0.050K
J.U50K

42]16un
4] 29 V7.0 uBY 271 2Z2.V
OREENVILLE TustS LIVISIUN
feo> OGREENVILLE W
[/5AENANGU RIVER RESERVO

42
316 Run
1L1EPALES
-
V06065 50051
PHOS=-1uT FlLuw
KATE
MG/L P InNST MG
3.u00 Je320
el JY Ue320
24600 Ve320
0.28v Ge320
[V INVL Y. 06320
Ue 050K Ve320
0.320
VeUSOR 0.320
OaUS7 Ve 320

NOLZ )~ WA

2lal2va
0000 FEET

50053
CONDLUL T
FLOw=-MOD
MONTHL ¥

0s2069
Jve800
0.800
0.266
Ve lbl
Ue266
0ec69
0.800
0.270

POOOOVO~

DEPTH



STORET wRETwIEVAL UATE Io/02/703

DATE
FrOM
T0

13706726
137v1/72>
73798724
13709725
13710725
73711723
73712721
T4/01/725
Tw/02/25
Tursv3/25
Ta/94/25
Ta/05724
Ta/06/21

09639

TIME DEPTH NO24NOJ

OF
Day

10
10
10
i0
10
10
10
10
10
10
10
10
10

00
00
00
09
00
00
00
00
00
00
00

00

N-TuTAL
ML /L

43,200
29.000

54250
200000

44600

S.6u0
13.000
19.200
244000
26.000
25.2uV
18.500
S2.0uv

00625

TOT KUEL

N
MG/L

De«70
2.3u0
24200
l1ev0J
Ve300
0.500K
UeSUVK
Ue5CUK
2500
1.20v0
2200
Jew0V
4,200

Uublu
NA3=~N
TuTaL

MG/L

UeUBS
Velul
0,023
UeS2v
UeOl0OK
CellY
JeUla
UelSu
Q.07
UeUDUK
JeUDUK
UeUSUK
velbuK

K VALUE <KNOWN TO BE
LESS THAN INDICATED

QuobTl
Prn0S-DIS
ORTHO
MG/L ¥

He3U0
44800
10640
be3ul
6100
56200
3.990
210U
3600
7100
7Te30L
te 300
13.000

“2lbya
ol ¢5 0U.u V3u le UU-O
CUMMUUORE ~eRRY SCnuuL DISTeICT
¢5v LLbvELany
T/75AENANGU RIVEK RESERVO
LITTLe SHINANGU RrRIVER

+2

1l PALES
7Y
0u66»> PIVIVSD |
PHOS=-TUT FLOw
RATE
Mu/sL P INST MG
6600 0600¢
5.50v vt.vu¢
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STORET RETRIEVAL DATE 75702703
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STORET wETRIEVAL DATE 75/02/03
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