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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 Take 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.

¢. 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 [5314(a,bh)],
and water quality monitoring [§106 and §305(b)] activities mandated
by the Federal Water Pollution Control Act Amendments of 1972.



iii

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
condition, by lake class or use, are being developed to assist
in the formulation of planning guidelines and policies by EPA
and to augment plans implementation by the states.
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NATIONAL EUTROPHICATION SURVEY

STATE OF PENNSYLVANIA

LAKE NAME

Allegheny Reservoir

Beaver Run Reservoir
Beltzville
Blanchard Reservoir
Canadohta

Conneaut

Conewago (Pinchot)
Greenlane

Harveys

Indian

Naomi

Ontelaunee

Pocono

Pymatuning Reservoir

Shenango River Reservoir
Stillwater

Wallenpaupack

STUDY LAKES

COUNTY

McKean, Warren. PA;
Cattaraugus, NY

Westmoreland
Carbon
Centre
Crawford
Crawford
York
Montgomery
Luzerne
Somerset
Monroe
Berks
Monroe

Crawford, PA;
Ashtabula, OH

Mercer
Monroe

Pike, Wayne



80 18"

41742
Clearwarer o
Lake Q\; ]
i(k\ Harmonsburg é pige
CONNEAUT LAKE

, ‘/ @ Tributary Sampling Site
% ] ‘;:‘. % Lake Sampling Site
7 e 1 zkm.

L —— T T
s M1

Lake
Park

Scale

a1'38— -

Map Location

1 L




CONNEAUT LAKE*
STORET NO. 4204

I. CONCLUSIONS
A. Trophic Condition:

Survey data and a report by others (Ketelle and Uttormark,
1971) indicate that Conneaut Lake is eutrophic. It ranked
eleventh in overall trophic quality when the 17 Pennsylvania
Takes sampled in 1973 were compared using a combination of
six lake parameters**., Nine of the lakes had less median
total phosphorus, nine had less and one had the same median
dissolved phosphorus, seven had less median inorganic nitrogen,
seven had less mean chlorophyll a, and five had greater mean
Secchi disc transparency. Marked depression of dissolved
oxygen with depth occurred at both sampling stations in July
and at station 1 in October, 1973.

Survey limnologists did not observe any algal concentrations
but noted the occurrence of submerged and emergent aquatic
vegetation in the cove to the east of sampling station 2.

B. Rate-Limiting Nutrient:

There was a significant loss of phosphorus between the time
of sample collection and the beginning of the assay and the
results are not representative of conditions in the lake at

the time the sample was taken.

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



The lake data indicate phosphorus limitation in April but
nitrogen limitation in July and October.
Nutrient Controllability:

1. Point sources--There were no known phosphorus point
sources during the sampling year. Shoreline dwellings are
served by a wastewater treatment plant which discharges to
the outlet stream.

Wild ducks and geese were estimated to have contributed
less than 2% of the phosphorus load.

The present loading rate of 0.51 g/m?/yr is well below
that proposed by Vollenweider (Vollenweider and Dillon, 1974)
as a eutrophic rate {see page 13). Nonetheless, the lake is
eutrophic, and all phosphorus inputs should be minimized to
the greatest practicable degree.

2. Non-point sources--The phosphorus load from non-point
sources, including precipitation, amounted to 98.4% of the
total load reaching the lake during the sampling year. The
unnamed streams B~1 and D-1 contributed 39.2% of the total
while minor tributaries and immediate drainage were estimated
to have contributed 55.8% of the total phosphorus locad. The
ungaged drainage area of Conneaut Lake includes a major portion
of the total drainage area (58%); consequently, the load is

quite Targe (sampling at station C-1 was complicated by high



water levels of the lake during the year, and the drainage area
for this station was included in the "ungaged area").

The non-point phosphorus export rates of the sampled tribu-
taries ranged from 22 to 31 kg/km?/yr during the sampling year
(see page 12). These rates are somewhat higher than those of
unimpacted Pennsylvania streams sampled elsewhere and may be

due to unidentified point source discharges.



II. LAKE AND DRAINAGE BASIN CHARACTERISTICS
A. Lake Morphometry*:
1. Surface area: 3.78 kilometersZ.
2. Mean depth: 7.3 meters.
3. Maximum depth: 20.1 meters.
4

Volume: 27.594 x 10° mS.

w

Mean hydraulic retention time: 106 days (based on outlet flow).

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

1. Tributaries -

Drainage Mean flow

Name area (km2)* (m®/sec)*
Unnamed Stream (8-1) 4.6 0.1
Unnamed Stream (D-1) 20.8 0.5

Minor tributaries &
immediate drainage - 40.5 2.0
Totals 65.9 2.6
2. Outlet -

Conneaut outlet 69.7%* 3.0

C. Precipitation***:
1. Year of sampling: 116.0 centimeters.

2. Mean annual: 102.8 centimeters.

+ Ulanoski, 1975.

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

** Includes area of lake.
*** See Working Paper No. 175.



ITI. LAKE WATER QUALITY SUMMARY

Conneaut Lake 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 two
stations on the lake and from a number of depths at each station (see
map, page v). During each visit, a single depth-integrated (4.6 m to
surface) sample was composited from the stations for phytoplankton
identification and enumeration; and during the first visit, a single
18.9-Titer 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 14.6 meters at station 1 and 9.1 meters at station 2.

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

are summarized in the following table.



PARAMETEK

TeMP (C)

DISS OQAY (MG/L)
CNDCTVY (MCROMO)
PH (STAND UNITS)
TOT ALK (MG/L)
TUT P {MLAL)
URTHU P (MOAL)
NOZ+NU3 (MGAL)
AMMONTA (MG/L)
KJEL N (MG/AL)
INORG N {MGAL)
TUTAL N (MG/L)
ChLRFYL A (UG/L)

SECCHI (METERS)

Ao SUMMARY OF PHYSICAL AND CHEMICAL CHARACTERISTICS FOWM CONNEAUT LAKE
STORET CUUE 4204

15T SAMPLING ( 4/21/70) 2ND SAMPLING { T/27/73)

2 S1TES 2 SITES
RANGE MEAN MEDRTAN RANGE MEAN MEDLAN
d.7T = 12.8 10.4 Hey 12.3 = 25.0 2l.6 246
9 = 117 11.3 11.3 0u8 = 8.0 442 4.2
18S. = 200. 189, 190. 151, - 190, 178, 18%.
7.5 = 842 8.0 de0 T.0 = 8.4 77 7.9
59, - 6d. 60, 60. 7. = Bla Taa Tas
0.01% = J.024 0.019 O.uld 0.020 = 0103 0.033 U022
0004 = G011 Getl6 v.006 0.003 ~ G062 0.G13 V. 006
U200 = 0.220 G209 0.210 0.020 - 0.050 Ga.u39 U.040
0,030 = U040 0.u36 0.040 0.040 = 0.560 0.115 0.050
U.aul = 0.600 Gut o 4.500 Veall = 1.200 Pa575 0.500
04230 - 0.260 0,245 0.250 0.060 = v.bb0 0,154 0.0%0
0.6l ~ C.ALL 0.684 0.700 0a040 = 1,240 0a.bl4 0.530
3.1 - S0 4.0 4.l T.4 = 7.5 Tets Tett
2.6 - 2.7 2.7 2.7 2.6 - 2e7 2.6 2e6

12.8
3.2
167.

64e
D.0le
0.005
0.020
0.390
0.800
2.120
0.830

5.9

2.0

JRU SAMPLING 110/ S/73)
2 SITES

RANGE MEAN MEDIAN
= l&.l 16.5 17.8
- 7.8 6.7 T.2
- 179. 170. 168,
- Tets T.2 T3
- 9l. T2. 1-8
= 0.325 0.086 b.029%
- 0.111 0.032 Ga0le
= 0.030 0.029 0.030
= leu20 0.3%6 0.110
- 2,100 l1.150 0.900
= l.450 0. 425 D.140
- 24130 1.179 0.930
~ 16,5 1i.2 11.2
- 244 2.2 2.2



B.

Biological characteristics:

1.

Phytoplankton -
Sampling

Date

04/21/73

07/27/73

10/05/73

Dominant
Genera

O d= Ly P —

G o PO =

P wrny—

Flageliates
Asterionella
(yclotella
Stephanodiscus
Fragilaria
Other genera

Total

Anabaena
Stephanodiscus
Cryptomonas
Dinobryon
Flagellates
Other genera

Total

Anabaena
Stephanodiscus
Flagellates
Cryptomonas
Ceratium
Other genera

Total

Algal Units
per ml

335
220
176
132

97
21

987

228
178
152
127
102
204

991
145
105
105

26
79

513



2. Chlorophyll a -

Sampling Station Chlorophyll a
Date Number (ug/1)
04/21/73 01 3.1

02 5.0
07/27/73 01 7.5

02 7.4
10/05/73 01 16.5

02 5.9

Limiting Nutrient Study:

There was a 16% loss of orthophosphorus between the time
of sample collection and the beginning of the assay, and the
results are not representative of conditions in the lake at
the time the sample was taken.

The lake data indicate phosphorus limitation in April (the
N/P ratio was 41/1}, nitrogen limitation in July {(N/P = 12/1),

and a borderline nitrogen limitation in October (N/P = 13/1).



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 v), except for the
high runoff month of February when two samples were collected. Samp-
1ing was begun in May, 1973, and was completed in April, 1974.

Through an interagency agreement, stream flow estimates for the
year of sampling qnd 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*. Nutrient loads shown are
those measured minus point-source loads, if any.

Nutrient loads for unsampled "minor tributaries and immediate
drainage" ("ZZ" of U.S5.G.S.) were estimated using the means of the
nutrient exports, in kg/km*/year, at stations B-1 and D-1 and multi-
plying the means by the ZZ area in km*.

Nutrient loads for station C-1 were not calculated because of
inundation of the sampling site during part of the year when high lake
water levels occurred; however, the analytical data are included in

Appendix E.

* See Working Paper No. 175.
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Estimates of nutrient contributions by wild ducks and geese were
based on the following numbers of waterfowl using Conneaut Lake as
provided by the Pennsylvania Department of Environmental Resources

(Ulanoski, 1975):

Summer resident ducks 50
Summer resident geese 50
Migratory ducks 1,000
Migratory geese 300

In calculating the nutrient Toads, 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 waterfow! 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. Point Sources:
1. Known municipal - None

2. Known industrial - None

B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
kg P/
Source yr
a. Tributaries (non-point load) -
Unnamed Stream (B-1) 100
Unnamed Stream (D-1) 655

b. Minor tributaries & immediate
drainage (non-point load} - 1,075

c. Known municipal STP's - None -
d. Septic tanks - None -

e. Known industrial - None -

f. Ducks and geese - 30
g. Direct precipitation* - ___65
Total 1,925

2. Outputs -

Lake outlet - Conneaut outlet 1,345

3. Net annuai P accumulation - 580 kg.

* See Working Paper No. 175.

% of
total

———t
.

:
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C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -
kg N/ % of
Source yr ~ ‘total
a. Tributaries (non-point load) -
Unnamed Stream (B-1) 2,310 4,7
Unnamed Stream (D-1) 17,885 36.6
b. Minor tributaries & immediate
drainage (non-point load)} - 27,580 56.4
¢. Known municipal STP's - None - -
d. Septic tanks - None - -
e. Known industrial - None - -
f. Ducks and geese - 70 0.1
g. Direct precipitation* - 4,080 __ 8.2
Total 48,925 100.0

2. Outputs -
Lake outlet - Conneaut outlet 65,515
3. Net annual N loss - 16,590 kg.

D. Mean Annual Non-point Nutrient Export by Subdrainage Area:

Tributary kg P/km?/yr kg N/km?/yr
Unnamed Stream (B-1)} 22 502
Unnamed Stream (D-1) 31 860

* See Working Paper No. 175.
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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 eutrophic
or remain eutrophic; his "permissible" rate is that which would
result in the receiving water rema%niﬁg oligotrophic 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 retentipn times.

Total Phosphorus Total Nitrogen

Total Accumulated Total Accumul ated

grams/m*/yr 0.51 0.15 12.9 Toss*

Vollenweider loading rates for phosphorus
(g/m*/yr) based on mean depth and mean
hydraulic retention time of Conneaut Lake:

"Dangerous" (eutrophic rate) 0.96
"Permissible" (oligotrophic rate} 0.48

* There was an apparent loss of nitrogen during the sampling year. This
may have been due to nitrogen fixation in the Take, solubilization of
previously sedimented nitrogen, recharge with nitrogen-rich ground water,
unknown and unsampled point sources discharging directly to the lake, or
underestimation of the minor tributary and immediate drainage load.
Whatever the cause, a similar nitrogen loss has occurred at Shagawa Lake,
Minnesota, which has been intensively studied by EPA's National Eutrophi-
cation and Lake Restoration Branch (Malueg. et al., 1975).
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VI1. APPENDICES

APPENDIX A

CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kilometers x 0.6214 = miles

Meters x 3.28] = feet

Cubic meters x 8.107 x 107 = 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 BY INDEX NOS,

RANK

10
11
12
13
is
15
16
17

LAKE CODE LAKE NAME

4224
4220
4222
4228
4227
4223
3641
4229
4221
4219
4204
4226
4213
421o
4225
4201

4207

LAKE NAOMI
BELTZVILLE DAM
HARVEsz 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 RESERVOIR

GREENLANE DAM

INBGEX NO

445
423
413
401
389
388
385
371
369
369
307
256
206
157.
101
85

53



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

LAKE
CudE

3o4l
4201
4204
4207
4213
4216
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228

4229

LAKE NAME

ALLEGHENY RESERVOIR
BLANCHARD HESERVOIR
CONNEAUT LAKE
GREENLANE UAM
PYMATUNING RESERVOIR
SHENANGO RIVER RESERVOIR
BEAVER RUN RESERVOIR
BELTZVILLE DAM
CANADOHTA LAKE
HARVEY*S LAKE

INDIAMN LAKE

LAKE NAOMI
ONTELAUNEE DAM
PINCHOT LaKE

POCONO LAKE
STILLWATER LAKE

LAKE WALLENPAUPACK

MEDT AN
T0TaL P
56 (9
13 ¢ 2}
44 (T
e (N
o € )
19 ¢ 3
94 { 15}
88 ( 14)
50 { &)
63 ( 10
100 t 18
al (13
25 (&)
al ¢ 5)
3@ 6}
72 1D
T2 € 11)

MEDLAN
INORG N
38 6l
13( 2
63 ( 10)
6 ¢ 1)
72 (1)
44 (1)
19 {3
25 (&)
97 ( 15}
81 (13}
3 L5
88 { 14)
0 0
56 ( 9
97  15)
72 (1D
50 ¢ 8)

500~
MEAN SEC
63 { 10}
25 ( &)
69 € 11)
15 (3
6 1 1)
13 ¢ 2
88 ( 14)
94 ( 15)
56 ( 9)
100 ¢ 16)
75t 12)
a4 7]
0t o)
31 ¢ 9
50 ( 8)
38 ( 6)
81 ( 13}

MEAN
CHLCORA
100 ¢ 16}
3L 5
56 (9}
i3 ¢ 2}

0t o)

& ( 1)
8l ( 1307
94 (15
1. ¢ N
63 ( 10
75 ( 12)
69 ( 11)
44 (T)
38 6}
g8 ( 14)
25 (4}
S5¢ ( 8y

15~
MIN DO
6% ( 111}
3 0}
34 ( 5)
30 0}
100 ¢ 16}
47T (T}
19 ( 2)
34 (5}
59.( 9
47T (1)
19 { 2}
88 ( 14}
19 { 2}
81 ¢ 13
75 ( 12)
94 ( 15)
59 ( 9

MEDIAN
D155 P
S99 ( 8)
o« 0}
a4l (&)
6 ¢ 1)
28 {  4)
28 (4}
s9 ( B8}
88 (13
g ( 13)
59 ( 8)
gg { 13)
75 (12}
13 ¢ &)
19 3£
41  6)
100 ( 16}

59

8

307

53
206
157
360
423
369
413
384
445
101
256
B9
401

371



LAKE

LARE
CODE

3641
4201
4206
4207
4213
4216
4219
4220
4221
4222
6223
4224
4225
4226
4227
4228

4229

DATA TO BE USEU IN RANKINGS

LAKE MNAME

ALLEGHENY RéSERVOIR
BLANCHARD RESERVQIR
CUNNEAUT LAKE
GREENLANE DAM
PYMATUNING RESERVOIR
SHENANGO RIVER RESERVOIR
BEAVER RUN RESERVOIR
BELTZVILLE DaM
CANADOHTA LAKE
HARVEYtS LAKE

INDIAN LAKE

LAKE NAOMI
ONTELAUNEE DAM
PINCHOT LAXKE

POCONO LAKE
STILLWATER LAKE

LAKE WALLENPAUPACK

MEDTAN
TOTAL P

0.016
0064
0.023
0.06%
0.070
0.058
0.009
0e.010
0.020
0.015
0.008
0.014
0.040
0.027
0.024
0,015

0.015

MEDIAN
INORG N

0.380
1.300
0.185
o475
0,180
04340
0.835
0.815

0.130

C.160 .

0.520
0.135
2,150
Ga245
0.130

0.180

0.250_

500-
MEAN 3EC

4144250
453,143
402.000
460.222
4674750
4634555
3844832
362,444
4364000
338.000
400,222
443,333
470,667
4534000
438,800
449,000

394,583

MEAN

CHLORA

3.700
15.187
T.567
24.011
56.333
264800
5.183
44856
19.167
5.967
5.211
5.533
11.783
13.950
4.980
18.233
S.617

15-

MIN DO

13,5800
14,900
14.600
14.900

T.700
14,500

14.800

14.600

144100
14.500
14.800

8.000

14,800
11.500
13.200

7.500

144100

MEDIAN
DISS ¥

0.0086
0.046
0.007
0.020
0.008
0.008
0.006
0.005
0.005
0.006
0.005
0.005
faU11
0.008
0.007
0.004

0.006




APPENDIX C

TRIBUTARY FLOW DATA



LAXE COUE w?na

TOTaL DRATNALE acba QF Lakb LS KM}

TRIHUTARY

G2U04nl
ar0un]
GrP04C]
404b]
Gebald

Bye?
Gab
2re?
2Ued
B d

SUH=DHATNAGE
LREA (> kM)

Cofwnls ad T LAKE

Jan

Jettu
Ualw
Ueb

Gav
Z2alo

TUTwL

Imlsnifay FLUS

Fenr

3e64
Jalh
Ueu
U.6n
Ze 35

o/

AL

Selu
Led
Uat

Lauo
de23

ilAlNAoL Arcd UF Lakk
SUM UF sUp-urAINALGE AREAS

MEALN MONTHLY FLUWS ANU UAILY FLUND {CHS)

TwlauTaRyY

aluanl

4ouan]

MM H

—
S LT T A -

—
—

—
Fwe—

L=

[
[
T3

aE A O

KIS
Zeo4
1.59
Vel
UelD
Teud
2oty
2,43
Uatry
2ed5
S.1u
Gaenl
vell
Jaut
veisd
Lewvl
Leuw
vali?
Ueub
Julu
Lol
vaeul
velf

velw

oy

—
0oL

—

U=l axc

— - N
T LN C -

i

Lol VLY S P O O 4

v

Pk URMATIUN FOR PemivaYLVANLA

Ak

KT
Yadn
Jav

Uaife
2402

nu

FLUA

ia78
1.27
venl
Le9d
Uelk/?
vatod
1e54d
Z2adt
L.H7?
len?
Dl
a4l
vels
Getil
VebLi
vell
Ueu

Veul
Vel
Velid
el
JelD
Vel
vel2

MaY

2oty
Devd
vaels

veld7
befu

hite T
+He9

JAY

JUN JUL
ce2l lets7
vaeib Jeud
Vel Ued
Vall [}
letis lelv

SUMMAK ¥
rLuN Day

WUAMALTZED FLUWS {CMS)

AUL

l.ss6
0.03
Us0

Ueil
VatsH

1727775

StP

lettts
0.03
0.0

Ullz
te91

TUTAL FLUW IN
TOTAL FLUw OUT

FLuw

ocT

215
0.06
0.0

0.25
1.36

29.92
35.485

LEC

3.96
0.17
0.0

0.74
2452

MEAN

2.98
vell
0.0

0.48
I.89



LAKE COUE alde

MEAN MUNTRLY FLuebS Anvu ublLyY FLOWS{CMa)

TRIBUTARY HONT A

4lualCi

420wul

— e
_ =T LT NP e

asball

——
F i Umium=C O X~ S8 W

Cuneive al ]

Yo Ak

IwlpUlAkY FLUW

M A Fiuw

Vet
Jev
Veu
Vel
Ve
Leu
Vet
0-\-‘
Jau
Jats
Ue
Ceu
Vet
Ue 34
Uela
Callm
Vel
Jaul
Jedl
besy
Ve ll
GelH
iad"
bafd2
2.1
1.6+
lair?
ta>f
et
et
1o/
Le-]
VeZD
lewd
3723
dauh

JA

i

ac o Jd L

Ll AN A

rom
Sy LT AT LS =~ WiT

3\

z

- —
we I O O

v N
o I

LivkJdrMATIUN FUR PENNSYLVAN]A 1729775

FLuA Darx FLUW  UAY FLOW

Ual
Vel
Vel
Uk
Ved
Val
Vet
Ued
Ued
Vaels
Vel
Uoo
veld
Lal0
Jau2
Ue2l
Veul
U.UB
V.13
Velh
[HAW-3T)
el
| T
0034
1al3
Uerd2
Ueidl
ledo
Ueltl
Vel
UarD
1oy
1ol
1.19
Jeut
Zael>



APPENDIX D

PHYSICAL and CHEMICAL DATA



STURET RETRIEVAL vATc I9/u0727

0AaTE
FrUM
Tu

Tsroarsel

Ta/uTr27

T3 iv/05

VATE
FRUOM
Tu

Tisvarli

Tdrufral

1o/ tue/05

TIME DEPTH
OF
UAY  FeET

ug W ulduo
U9 30 06w
U9 30 w029
vG 3u 0035
L6 25 u0oed
I 25 puih
le 25 duls
6 25 uwi2%
I 25 v04d
lo 30 uio
& 30 ¢0lS
16 30 vulld
16 3v 4G33
it 30 Jduaa

TIME DEFTA
OF
JAY  FEED

v9 A 0oyl
09 Ak Q0
us 3¢ Uude
LY 33 vols
t6 25 6940
lé 25 wois
16 25 uliS
16 2% 0025
16 25 004y
1o 30 4000
16 30 QUIS
14 30 wuldd
15 3 uods
5 3y guss

Hudly
wWATER

TEmP

CENT

12.8
1244

Y.3

Baets
2540
25.49
25.4
16,4
i2.3
lbel
17.9
16ad
13.7
12.0

Luebs
FHUS=TUT

MG/L P

Va0l
[T
v.u23
LaU2G
Ue02U
Jeu2l
Jaude
-]
Uslui
Veui 8
velZu
d.G54
Vaelnl
JedZm

0360
[vY]

MLAL

11.5

1u.9
ooy

s 4 4 4.
NN O S~ C

o =) = € € D

32217
CrALRPRYE
A
WG/l

3.1

6.3

aou’ly
TANSH
SECCHI
INCHES

lud

96

8

[T
CnDUCTVY
FIELD
MICRUMHO

200
190
185
las
185
190
140
135
151
170
e?
164
179
174

4zyau]
4l 37 38.0 uBu 18 24.0
CONNEAUT LARE

42u 3% PENNSYLVANLA
LlErPALES 2litzo2
3 0052 FEET DEPTH
Ouavd 004tv wo6l0 00625 00630
PH T ALK NH =N TOT RJEL NO2&NQ3
CACU3 TOTAL N N=TOTAL
SU ML/ MG/L MG/L MG/L
Te5u 59 U030 0.500 0,200
T.84 59 Ge040 0,400 v.210
Tatdd 60U Jedal 0.400 0.210
Hedu 60 0.04y 0,400 0.210
Helbu 73 0.050 0500 0040
He20 13 0.050 0400 04040
Hedl 74 0.050 0.400 4,050
Telv 12 0.090 Ue400 G.040
Te50 81 0.560 1.200 De0ub
Telu oh 0.090 U.B800 J.030
TedV b6 0.110 0.0800 0,030
7+2u 7l 0.320 1.200 0.030
T+00 Yl 0.%20 1.700 J.020
Tl B4 1.420 2.100 U.030

00671
PROS~DIS
ORTHO
MG/L P

0.007
0.011
v.008
0.005
G004
0.006
0.006
0.009
0.062
0.005
0.010
0,014
0.087
0.111



STURET RETRIEVAL Date 79/01/727
+2040¢7
4l Jb 22.u w80 17 97.0
CUNNEAUT LAKE
42y39 PENNSYLVANLA

L1EPALES 2111202
3 0022 FEET DEPTH
gudly L0300 Qpur7 ouavs Udauy Ulaly Uualo 00025 00630 00671
DATE TIME DEPTH WATER Do THANSP CHDUCTVY PH T ALk NH3=N TOT KJEL NOZ2&NG3 HHOS-DIS
FRUM UF Temp SECCHl FIELUY CACUJ FTOTAL N N=TOTAL ORTHO
Tu UAY FEET CENT MG/L INCHES MICROMHO Su MG/L MO/l MG/L MG/L MG/L P
Ts/uars2l 1y 15 0000 lue3 lue¢ 185 HaelD 59 U030 0500 U.200 0.007
19 15 0uoe lua7 11.7 19y Badu 59 U.u030 0.500 u.2l0 C.004
10 |5 00ie 9.3 1lea 190 8.3y ol Ueluy 0.600 0.210 0.004
i0 1S 0030 de? il.3 19y HelQ 60 Va4l 0.500 V.22V 0.005
T3/uT/727 16 S0 00O 24.6 o8 189 8.03 73 U044y 0.500 G.020 0.007
16 50 UOus 2a.b 7.6 188 Te30 T4 Velay 0.600 0.040 0.010
io S50 ulls 19.7 ved 167 Ta00 75 Ua04U 3.500 0.040 G003
737107065 7 0% 0000 17.48 7.4 Y6 los b6 Vel U.800 G030 0.007
L7 05 ovulo 17.¢ 7.2 167 Tt b6 U110 0.900 0,030 0,019
17 0% 0027 17.h 1.2 lod 730 b6 Uelu0 0.900 0.030 0.008
i HhY 32217
LATE TIME DerlTr PHUS=TUT  CHLKPHYL
FruM OF A
Tu DAY FEET ML ¥ JosL
73794721 10 15 UULO Vel Seid
10 15 LOve Yell6
1o 15 d0l6 veuld
iv 1% 0030 [
T3/01727 16 54 Q0ud el Tet
16 50 duus LaUs3
16 S0 Juls [t
T3716705 1T 05 vudy v.0le De
17 09 UdlbS Cedlb

L g5 wugd Jeu3e



APPENDIX E

TRIBUTARY DATA



STORET RETWIEVAL UATE

DATE
FROM
ro

13795/ 1y
73/06709
73/97/0n
13708711
737097408
73710720
13711705
73712716
Ta/01/0%
Taruz/03
Tasful/ 1K
Tus/u3/702
Tasdars2y

1o/02/03

vubdu

TIME DEPTH NUZaNU3
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UAY
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i
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14
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1e
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4
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45
0o
0
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no
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as
49

M=TUTAL

MG/L

Jal2n
Vel
Ce01G
Ved JUR
U.OIUK
JelUou
Uelbd
0e240
UoZ?b
U.JU'—’
Ja232
Je 300
LelUU

K VALUE KNOwWN TO SE
LESS TH«N INDICATED

Jubls
Tol KJEL

N

MGAL

0,350
0e.22V
Ueddu
Ganb0
VedBU
0600
JdeblY
Ue800
Uesli
0en00
e300
feult
0.300

udblu
NH =N
TOTAL
MGAL

Jeula
Ge0a8
Uelblu
JelZ2V
Deud7
Gau?l
Jel2a
de0 T2
G 06U
Jauoy
1a055
Wed2U
Qalilo

vub?l
PHOS=DIS
uRTr)
MG/L P

Jellunk
0.005K
Ua005n
0.005K
G.015
Je008
vey0SK
Gsule
Ve 05K
0.005<
Vel
uel10
Ve QUSK

a2usil
41 36 12.0 wBU 18 00.6
CuNNEAUT UUTLET
42021 7.5 CUNNEAUT LK
U/CUNNEAUT LAKE
Us HeY 6 bRuG AT UJTLET £ GF TOwWN
I lePaLES 2111204
4 0000 FEET DEPTH

U665
PHRUS=TIT

MG/L ¥

Vel 2V
Laulp
Ueul>s
Jels
Ua040
Jelt 25
Ue 005
Jeldliow
velllu
Gal0o
UQGODK
Vel 3u
UoUUS



STORET =eTRIr VAL Al /02703
Gluanl
4l 46 HT7.0 gBY le 30.0
UNNAMED CAcER
4e Teo CUNNEAUT LK
1/CUNNEAUT LAKE
SEC rRD SrulG o5 M1 N UF TOWN UF CUNNEAUT

1ler~atks 2111204
4 G000 FEET weEPTH
yiohiu viers Uublv DY Juobo
VDATE TIME UcPTa nuesaio3 Tl KJEL e 3=iN HHOS=0Ts  PrOS=TIT
Frus OF w=TUTAL h TuTai URTHO
To Lay kel M/l MG/L M/l MosL P MGsL
T3/un7s19 U9 Ju VatJdl Ueldtu Jedio Gedld Geuwdl
Tirubsly 99 4u Ueluu GelD TR Ueu2ld CevDu
Ta/ulrve u9 ol u.l17C Oabal ve0 43 Cedly elby
T3/70n8/711 10U Q0 Le22 04190 Jab3g vet2d Jedou
73799708 10 No Jadl2 0.BBU Y24 DJeue? Geuds
Ts710/720 1o 1% ue020 Uaabe Q.033 Velly Ueuai
T3/11/700 U9 30 Uelan 0.5%0u C.024 usulZ UelUZh
Ta712710 15 QU vaedZuy 0etUU el iz GelDH Ualblu
fasfglson vy 15 Je3b8 Cec0y vavle yeluon devuln
Tarddr703 5 0b ol UedCU Jal2h JeU0DHK Ually
Tasyds b i Q0 Ue.032 U200 beuw2U Dell5n detlnh
Ta/uiZize 13 00 vello vebly JelGuS usllZn Deuay
Tar/lars20 15 00 Jelv? Ve dUU Vel UeUYDN veuls

K VALUE KNOwWN TO dt
LESS THuN INDICATED



STURET RETRIEVAL OATY 75/02/u3

4204C1
a4l st 2540 VB0 18 95,0
INLET wuN
Y edH HARMONSBUKG

T/7CUNNEAUT LAKE
FA rwy 618 gRUG JU3ST N OFCONNEAUT LK PK

LlEPALES 2111204
“ 0000 FEET DEPTH
vi63y LY62y viblu Quoll ynbos
DATE TIME DEPTH NufaNO3 TUT KJEL Nr 3= PROS=DIS  PHUS=-TUT
FRrUM UF W= TUTAL N TOTAL ORTHO
Fa Lay FEET M/ MG/L Mo/L MG/L P Mu/L ¢
T3/05/14 U9 5% Je336 Uaa00 Jeli29 Jevlnh Usdeu
T3/u6/703 49 S0 Je220 0e.784 Uel30 Uetllo Oeu 35
T3/077%0 10 00 Ve22U Uedd2U 0elS% U015 Gelioo
73708711 LU 10 Laliv 04540 ve.033 0.015 Vel 75
T3/u3/708 10 05 Uela? Oenia t«b36 UVe026 Oeuiu
T371u/20 v 30 Jeldy 0500 CeCl7 Qe 0U5K Vel4U
’J/ld/lb i> lb Jod2y OO?CU Je2U JebB Vel2U
Tas/01/0> U9 30 lel3u Vedly va.li6y Ue005K Lellu
Turdcsdl 1a 15 Jeo2y 1.000 JeUJdn GaQUDK Vel2Z2>
Tafuesin 1S 15 Ueasi 0.300 Jelill JeUUSK Ueligo
T+/03/702 15 15 Uabsu beblu UeUZU 0.01u4 Vel 3D
Tarars20 13 15 Vel G300 JeClo veQUS VeUls

K VALUE KNOWN TJ BE
LESS THAN INDICATED



STORET RETRIEVAL UATE IB/ul/ud
+2{40|
4] 38 55.¢ UBG l8 25.v
UNNAMED STrREAM
L ¥ed Ted CUNNEAUT FrK
i /CUNNEAUT LAKE
FA MY 61d BRU06 o7 MI NE OF CONNEAUTLKPK

1icPaLES 2111204
4 0u00 FEET UEPTH
Jub 3y uu62s uubll woseTl Jubbs
DATE TIME DEPTH WU2an03 TUT KJEL NH3=N PHUsS=-0lS  PROS=TUT
FRUM OF N=TuTaL N TOTAL uxTAO
o uvaY FEET ML/ MG/L, MsL MGAL P Mo/L
73795719 lu 15 0.52u UatBU Yl Vel J.U2¢
73796709 10 09 VeblU UeH3U G054 Oevull Jeu2s
73/07706 16 03 Veyad G790 Jellu Je(lo [V 5
T3708/11 10 20 Va2l GerIu Cevab HERTE 1)
73749708 10 15 Ga370 [Ty veldy Gelh Veluy
13/iur/2u 10 43 Uelwd 141006 Jed3du 0.040 Ve ld5
Ti711704 09 40 Ve2Ud G QU Vel Oe00d J.u2l5
Ti/12716 135 W Vel Ge30Y Jall6 Je005X WIRTITETN
Ta/ulsus U uS 1.180 Ve300 el 2 Ve QO Jeull
Ta/dc/dy 15 30 el UL =00 UeulS e QUDK Venley
Ta/03/0¢ 15 30 AT Detsuil veulb TRNVE Vel 65
Tarsuar/z20 15 30 YelUn Le 309 Geld JeidlU Vel

K VALUE RNOWN TO BE
LESS THAN INDICATEV



