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FOREWORD

The National Eutrophication Survey was initfated in 1972 1in
response to an Administration commitment to investigate the nation-
wide thfeat of accelerated eutrophication to fresh water iakes 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 lTakes 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 coliected from the study lake and its drainage basin is
documented. The report is formatted to provide state envirgnmental
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.



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
Beltzvilie
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;
Cattarugus, NY

Wes tmoreland
Carbon
Centre
Crawford
Crawford
York
Montgomery
Luzerne
Somerset
Monroe
Berks
Monroe

Crawford, PA;
Ashtabula, CH

Mercer
Monroe

Pike, Wayne
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I.

INDIAN LAKE
STORET NO. 4223

CONCLUSIONS

A.

Trophic Condition:

Survey data indicate that Indian Lake is mesotrophic. It
ranked sixth in overall trophic quality when the 17 Pennsylvania
Takes sampled in 1973 were compared using an index of six param-
eters**, None of the lakes had less median total phosphorus,
one had less and three had the same median dissolved phosphorus,
11 had Tess median inorganic nitrogen, three had less mean chloro-
phy1l a, and four lakes had greater mean Secchi disc transparency.
Marked depression of dissolved oxygen with depth occurred at the
deeper stations 1 and 3 in July and October, 1973.

Survey limnologists did not observe any nuisance conditions
during their visits to the lake.

Rate-Limiting Nutrient:

The algal assay results indicate Indian Lake was phosphorus
Timited at the time the assay sample was collected (04/23/73).

The lake data indicate phosphorus limitation at all sampling

times.

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



Nutrient Controllability:

1. Point sources--The phosphorus contribution of the only
known wastewater treatment plant (Indian Lake Lodge)} amounted
to 7.6% of the total reaching the lake. However, this plant
no longer discharges to the lake; and, therefore, the present
total phosphorus loading to the lake is less than the load
measured during the Survey sampling year.

The present phosphorus loading rate to Indian Lake is well
below the rate proposed by Vollenweider (Vollenweider and Dillon,
1974) as an oligotrophic rate (see page 13). Any addition to the
existing phosphorus loading of this lake should be carefully
evaluated with regard to the effect on the existing high quality.

2. Non-point sources--The phosphorus load from non-point
sources was 74.2% of the total reaching the lake during the
sampling year. Clear Run contributed 12.1%, and the ungaged
tributaries and immediate drainage were estimated to have con-
tributed 45.4% of the non-point source phosphorus Toad. The
phosphorus export of Clear Run was a very low 5 kg/km?/yr (see

page 13).



II. LAKE AND DRAINAGE BASIN CHARACTERISTICS
A. Lake Morphometry+:
1. Surface area: 3.04 kilometers?.
2. Mean depth: 4.3 meters.
3. Maximum depth: 18.3 meters.
4. Volume: 13.072 x 10° m3.
5. Mean hydraulic retention time: 303 days.

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

1. Tributaries -

Drainage Mean flow

Name area (km?)* (m3/sec)*
Clear Run 8.4 0.1

Minor tributaries &
immediate drainage - 24.7 0.4
Totals 33.1 0.5
2. QOutlet -
Unnamed Stream (B-1) 36.1%* 0.5%*

C. Precipitation***:
1. Year of sampling: 102.8 centimeters.

2. Mean annual: 114.4 centimeters.

+ Ulanoski, 1974.

* For limits of accuracy, see Working Paper No. 175, "“...Survey Methods,
1973-1976"; also see footnote, page 9.

** Tncludes area of lake; outflow adjusted to equal the sum of the inflows.

*** See Working Paper No. 175.



ITI. LAKE WATER QUALITY SUMMARY

Indian 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
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 (4.6
m or near bottom to surface) sample was composited from the three
stations for phytoplankton identification and enumeration; and during
the first visit, a single 18.9-Titer depth-integrated sample was com-
posited 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 16.8 meters at station 1, 5.5 meters
at station 2, and 8.8 meters at station 3.

The Take 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 UNJTS)
TOT ALK (MG/L)
I0T @ (MG/L)
URTHD P IMG/L)
NUZ2+ND]I (MG/L)
AMMONIA (MG/L)
KJEL N (MGAL)
INUHG N (MG/L)
TOTAL N (HG/L)
CHLRPYL A (Us/L)

SECCHI (METEKRS)

6.7
9.8

110.

10.
¢.004
0.003
0,494
0. 040
0.200
¢.58y

U.690

Aa

SUMMARY OF PHYSICAL ANU CHEMICAL CHARACTERISTICS FOW INUIAN LARE
STURET CODE 4223

IST SAMPLING { 4/23/1%)

HANGE

3 SITES

ME AN
- 14,5 1¢e7
- 10,9 10.5
- 120. 113.
- 7.l 69
- 15. 11.
= 0.008 0.00%
= J.006 0.004
= 0,540 0.507
= ¢.100 0.08H
- 0.500 D224
- 9.620 0.5495
= U.9%0 0.732
- 1el 0.8
- 3.7 2.6

MEOTAN

11.3
10.5
110.
6.8
L.
0.005
[T B
0.500
0.09
0.200
0.5%¢
0.70%
0.8
2.3

8.0

lv.
U008
0.003
0.240
0.040
0200
G.2680
0.530

4ub

2.1

2N SAMPLING ( 7/25/73)

3 SITES
HANGE ME AN
= 236 20.1
- 1Y) 6.4
- 110. YB.
- T.1 [ 14
- 10. i0.
- D.013 u.010
= 0.007 0.u05
= 0.450 0.316
= 0.32V 0.099
- Q.800 0.500
- 0.960 0e415
- 1.120 0.816
- 9.9 T.u
- 3.7 2.9

MEDIAN
22.9
Tale
104,
6.0
10.
v.olg
0.90%
0.330
0.070

0.550

T.9
0.2

9.

3RD SAMPLING 10/ 4/713)
3 SITES

RANGE MEAN MEDI AN
- 17.9 l4.8 16.9
- 8.8 4a8) 7.4
= 100. Gl. 9i.
- 6.6 6.3 6e¢3
- 2l. 13. 10.
- 040869 0.01s 0.004d
- 0.007 0.006 0.000
= 0,270 U.130 0.150
= 0.860 0.29 0.170
- Lk.300 07465 0,700
- 04900 Qa431 0.330
- 1.340 0.882 0.4950
- 8.2 Tate 7.0
- 2.1 2.1 2s1



B. Biological characteristics:

1.

Phytoplankton -

Sampling
Date

04/23/73

07/25/73

10/04/73

Dominant

Wby — O 5 WD) —
L ] L] - . [ ] ]

PGy PN —t

Genera

Chrysophyta cells
Dinobryon
Gymnodinium
Synedra
Cyclotella

Other genera

Total

Cyclotella
Chlorophyta cells
Flagellates
Peridinium
Synedra

Other genera

Total

Cyclotella
Flagellates
Ankistrodesmus (?7)
Oocystis
Xanthidium

Other genera

Total

Algal units
per ml

100
60
33
20
13

131
2,200



2. * Chlorophyll a -

Sampling Station Chlorophyll a
Date Number (ug/1)
04/23/73 01 0.8
02 1.1
03 0.6
07/25/73 01 7.8
02 9.9
03 4.6
10/04/73 01 6.9
02 7.0
03 8.2

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/l-dry wt.)
Control 0.008 0.614 0.1
0.050 P 0.058 0.614 9.8
0.050 P +1.0N 0.058 1.614 17.5
1.0 N 0.008 1.614 0.1

2. Discussion -

The control yield of the assay alga, Selenastrum capri-

cornutum, indicates that the potential primary productivity
of Indian Lake was low at the time the sampie was collected
(04/23/73). The results also indicate that Indian Lake was
phosphorus Timited at that time (note the significant in-
crease in yield with the addition of orthophosphorus and the

lack of an increase in yield with the addition of nitrogen).



The lake data also indicate phosphorus limitation. The
mean N/P ratios were 72/1 or greater at all sampling times,

and phosphorus Timitation would be expected.



IV. NUTRIENT LOADINGS
(See Appendix E for data)

For the determination of nutrient ioadings, the Pennsylvania
National Guard collected monthly near-surface grab §amples from each
of the tributary sites indicated on the map (page v), except for the
high runoff months of February and March 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
calculated using mean annual concentrations and mean annual flows.
Nutrient loads shown are those measured minus point-source loads, if
any. Although Boone Run and Rhoads Creek do not affect Indian Lake,
the data are included in Appendix E for the record.

Nutrient loads for unsampled "minor tributaries and immediate

drainage" ("ZZ" of U.S.G.S.) were estimated using the mean annual

* To effectively treat Indian Lake as a separate hydraulic system, the
drainage area for station B-1 was planimetered using U.S5.G.S. maps.
The gaged discharges, in m®/km?, at stations A-1, C-1, and D-1 were
averaged and applied to the B-1 drainage area to obtain a flow.

Thus the flow at B-1 now represents the outlet flow of Indian Lake.
The drainage area for "minor tributaries and immediate drainage" ("ZZ"
of U.S.G.S.) was obtained by subtracting the surface area of the Tlake
and the sub-drainage area of C-1 from the total planimetered drainage
of Indian Lake (at station B-1), and the averaged discharge was then
applied to the "ZZ" drainage area to obtain a flow (see page 3).
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concentrations in Clear Run at station C-1 and the mean annual ZZ
flow.

The operator of the Indian Lake Lodge wastewater treatment plant
provided monthly effluent samples and corresponding flow data.

A. MWaste Sources:

1. Known municipal -

Pop. Mean Flow Receiving
Name Served  Treatment (m®/d) Water
Indian Lake 47%* pond 17.9 Indian Lake

Lodge*

2. Known industrial - None

* Kimmel, 1975 (as of 10/31/74, this plant was no longer in operation}.
** Estimate based on flow at 0.3785 m®/capita/day.
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B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
kg P/ % of
Source yr__ tfotal
a. Tributaries (non-point load) -
Clear Run 40 12.1

b. Minor tributaries & immediate
drainage (non-point load) - 150 45.4

¢. Known municipal STP's -

Indian Lake Lodge 25 7.6
d. Septic tanks* - 60 18.2
e. Known industrial - None - -
f. Direct precipitation** - 55 16.7

Total 330 100.0
2. Outputs -

Lake outlet - Unnamed Stream (B-1) 175

3. Net annual P accumulation - 155 kg.

* Estimate based on 220 Takeside dwellings; 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) -
Clear Run 4,605 16.0
b. Minor tributaries & immediate
drainage (non-point load) - 18,415 64.0
c. Known municipal STP's -
Indian Lake Lodge 140 0.5
d. Septic tanks* - 2,345 8.1
e. Known industrial - None - -
f. Direct precipitation** - _ 3,280 11.4
Total 28,785 100.0
2. Outputs -
Lake outlet - Unnamed Stream
(B-1) 18,920

3. Net annual N accumulation - 9,865 kg.

* Estimate based on 220 lakeside dwellings; see Working Paper No. 175.
** See Working Paper No. 175.
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D. Mean Annual Non-point Nutrient Export by Subdrainage Area:

Tributary kg P/km®/yr kg N/km®/yr
Clear Run 5 548

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 remaining oligotrophic or becoming
oligotrophic if morphometry permitted. A mesotrophic rate wouid
be considered one between "dangerousaﬂand "permissible”.

Note that Vollemweider's model may not be applicable to

water bodies with short hydraulic retention times.

Total Phosphorus Total Nitrogen
Total Accumulated Total Accumulated
grams/m?2/yr 0.1 0.05 9.5 3.2

Vollemweider loading rates for phosphorus
(g/m2/yr) based on mean depth and mean
hydraulic retention time of Indian Lake:

"Dangerous" (eutrophic rate) 0.44
"Permissible” (oligotrophic rate) 0.22
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VII. APPENDICES

APPENDIX A

CONVERSION FACTORS



CONVERSION FACTORS -

Hectares x 2.471 = acres

Kilometers x 0.6214 = miles

Meters x 3.28]1 = feet

Cubic meters x 8.107 x 1072 = 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 = lbs/squére mile



APPENDIX B

LAKE RANKINGS



LAKES RANKED BY INDEX NOS,

RANK

w M

L]

10
11
12
13
14
15
16
17

LAKE CODE LAKE NAME

4224
4220
4222
4228
4227
4223
3641
4229
4221
4219
4204
4226
4213
4216
4225
4201

4207

LAKE NAOMI
BELTZVILLE DAM
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
ONTEL AUNEE DAM
BLANCHARD RESERVOIR

GREENLANE DAM

INDEX NO

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

85

53



FERCENT OF LAKES WwITH HIGHER VALUES (NUMBER OF LAKES wlTH HIGHEW VALUES)

LAKE MEDIAN MEDIAN 500- MEAN 15- MEDI1AN INDEX
CubDE LAKE NAME TOTAL P INORG N MEAN SEC CHLORA MIN DO DISS ¢ NU
3o4]  ALLEGHENY RESERVOIR 56 {9 38 ( 6) 63 ( 10) 100 ( 16) 69 ¢ 11 59 (8 385
4201 BLAMCHARD RESERVOIR 13 él 13 ¢ 2) 25 (4} a1l ¢ 5 e o ot 0 85
4204 CONNEAUT LAKE 44 L T 63 (10 69 {11 56 { 9) 34 ( 9 41 (6] 307
4207 GREENLANE 0AM 6 (1 6 { 1 19 { ) 13 ¢ 2} 3 ( o} 6 ( 1 53
4213 PYMATUNING RESERVOIR (VR G B 72 (1D 6 { I o« o 100 ( 169 28 (&) 206
4216 SHENANGO RIVER RESERVOIR 19 ¢ 3 44 7Y 13 { 2} & t 1) 47 (T 28 { &) 157
4219 BEAVER RUN RESERVOIR 94 (IS 19 ¢ 3 88 ( 14} 81 ( 13) 19 ¢ 2) 59 ( & 360
4220 BELTZVILLE DAM 88 ( &) 25 { 4 94 ( 15) 84 ( 1% 34 ) 88 { 13 423
4221 CANADOHTA LAKE 50 € 8) 97 ( 15} 56 ( 9~ 19 ¢ 3 59 { 9 84 ( I3 369
4222 HARVEY*S LAKE 63 { 10) gl ( 13 1060 ( 16} 63 ( 10 . 47 ( T 59 { 8} 413
4223 INDIAN LAKE 100 ¢ 16} 31 ¢ 5 75412y 5 012y 19 { 2» gg ( 13 388
4224 LAKE NAOMI 81 ¢ 13 88 ( 14) 44 (T 69 ( 11) ag ( i#) 75 (12} 445
4225 ONTELAUNEE DaM 25 (  4) 0+t 0 6 ¢ 0] 44 (1) 19 ¢ 2) 13 ¢ 2) - 101
4226 PINCHOT LAKE al ¢ 5) S6 ( 9} 1 S} i ( &) a1 ¢ 13} 1 ¢ 3) 256
4227 POCONDG LAKE 38 { o) 97 L 13 50 (8} 88 ( 14} 75 (0 12) 41 (61 349
4228 STILLWATER LAKE 72 (11} 2 01D g (6} 25 (4} 94 ( 15) 100 { 16} 401

4229 LAKE WALLENPAUPACK 7¢ ( 11} 50 ¢ &) 81 ¢ 13} 50 ¢ 8} 59 ( 9] 59 { 8} 371



LaxE

LAKE
CGDE

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

4229

DATA TO BE USEUL IN RANKINGS

LAKE NAME

ALLEGHENY RESERVUIR
BLANCHARD RESERVOIR
CUNNEAUT LAKE
GREENLANE DAM
PYMATUNING RESERVOIR
SHENANGO RIVER RESERVGIR
BEAVER RUN RESERVOIR
BELTZVILLE DAM
CANADOHTA LAKE
HARVEY 1S LAKE

INDIAN LAKE

LAKE NAOMI
ONTELAUNEE DAM
PINCHOT LAKE

POCONO LAKE
STILLWATER LAKE

LAKE WALLENPAUPACK

0.058
0.009
0.019
04020
0.015
0.008
0014
0.040
0.027
0.024
0.015

0.015

MEUTIAN
INGRG

0.380

4144250
453143
402.600
460.222
467.750
‘463.555
3844833
3624444
4364000
338.000
400.222
4434333
470,667
453.G00
438.800
449,000

394,583

ME AN

CHLORA

3.700
15.187
T.567
24.011
56.333
26.400

S5.183

4.856

19.167
5.667
5.211
5.533

11.783

13.950
44980

18.233

9.617

15-

MIN DO

13.800
144900
14.600
14,900

7700
14.500
14.500
14.600
144100
144500
14.800

8.000
14,800
11.500
13.200

7900

144100

MEGT AN
Diss P

0.006
0.046
0.007
0.020
0.008
0.008
0.0006
0.065
0.005
0.006
0.005
0.005
0.011
0.008
0.007
0.004

0.006



APPENDIX €

TRIBUTARY FLOW DATA



TRIBUTARY FLOW INFORMATIUN FUR PENNSYLVANIA 2726775

LAKE CODE 4223 INDIAN LARE
TOTAL DRAINAGE AREA OF LAKE(SQ KM) 6T«
SUB=DRAINAGE NUKMALIZEU FLOWS {LM%}
TRIBUTARY AREA(SQ KM) JAN FEW MAR arR MaY Juny JuL A St
4223A1 676 1.02 1.53 213 2eb ] 1.7y le2d Vel v.27 JeZl
422381 la6 0.02 D02 0«03 Veidd et Uel2 el Yeul Vsl
4223C1 12.6 0alb Ve22 Jeul 0.37 Oelu Uuly Vel Uali> Ueun
422301 25.1 0a.26 De34 Q.57 Uebd Ut} 0.31 V.12 Uelu JeUs
422312 28.2 0.51 0.74 1.39 1.27 Va2 Vo2 Dely Uell 0. 10
SUMMAR Y
TOTAL DHRAINAGE AREA OF LAKE = 6leb fOTal FLuw N
SUM UF SUB-DRAINAGE AREAS = 6745 Tulal FLUN UUT
MEAN MONTHLY FLOWS AND uaILY FLOWS(CMS)

TRIBUTARY MONTH YEAR MEAN FLOW DAY FLUW [y rLuw DAY FLUW
4223A1) 5 73 l1.78 19 lolb

6 73 0aT1 17 U.h8

7 73 Uela 1o U.la

a 73 V.16 12 JelUd

9 T3 Ualw 9 [VT).}

10 73 1.27 (R Ueld

11 13 1.50 11 Ve

12 73 2e27 9 FL

1 T4 2«97 13 2ub3

2 T4 0.85 i0 V.62

3 T4 1e36 v a4l

4 T4 1.33 Lo 193
422381 ) 73 0.02 19 .02

[ 73 D.01 17 u.01

7 T3 Dalil i5 teul

8 73 Ba01 12 Vely

9 73 D.01 9 Usdy

10 T3 0.02 14 Oaul

11 T3 V.02 11 PP

12 73 [ x] 9 0.03

1 Ta 0.03 13 Uedd

2 T4 G.02 10 Vel

3 T4 .02 10 Ueud

& T4 0.02 14 vl

acr

Va2t
Ua01
Uslo
Ueld
0ol

1260
1+e27

NUv

betss
bevg
Uall
D.2¢
Qe

uel

lect?
Vel
Jaly
Uesl
Uehe

RLFTN

lely
vele
Vel?
QoM
Jent



LAKE CUDE 4223

MEAN MONTHLY FLOWS AND UAILY FLOWS(CMS)

TrIGUTARY

4223C1

422301

4gedid

MONTH

— ot
N L X0

e

Ldl o
FLWN=N—OCTTNCUVEWN=NN=C OX N N

TRIBUTAKY FLON IWFURMATIUN FUR PENNSYLVANLA

INDIAN LARE

YEAR

73
73
73
73
73
73
73
73
74
T4
T4
T4
73
T3
13
73
T3

MEAN FLOW

Uel9
Ue.11
0.C3
0.03
0.03
da19
0-22
(.31
0.0
8.13
0629
Vely
Jets
Gely
0.u6
Cevd
Usdb
U.31}
Uedd
Cedf
UsoY
d.23
Uede
u.31
Y. 1
Je 34
Dau’7
Uau &
Jeis?
Leb2
UeTu
1.10
1obuw
Gt 2
Ue65
Va6

FLOW

Vel7
U.ll
V.63
U.de
Ueul
Veud
Vel
Ja.28
0.37
Gelu
Ueus
Ue27
U.28
ValwY
Gai6
G.03
0.03
0.07
Ve2co
U.he
U .54
U,1B
Ua0HY
Veitd
VaS7
Ve d9
Gauf
[V
Uol3
Ueus
U, 4y
L9
Le2f
V.31
l.oa
uev3

UAY

FLOW

DAY

L.
vy

2/24/15

FLOw



APPENDIX D

PHYSICAL and CHEMICAL DATA



STORET RETRIEVAL DATE 75/01/27
422301
49 01 40.4 07852 23.v
INDIAN LAKE
42111 PENNSYLVANILA

L1EPALES 2llilaee
3 G004 FEET OEPTH
ovle Jo3u0 GouiTT [ =1 [T dualy Yetly 00025 QU630 GueTl
DATE TIME DEPTH wATER 00 THANSP CNDUCTVY ¥ T aLK N 3-N TOT KJEL NOZLNOJ PHOS=DIS
FROM OF TEM¢ SECCHI FIELD CACO3 TOTAL N N=-TUTAL URTHO
TO LAY FEET CENT MG/L INCHES M1CROMHO SU MG/ MU/l MG/L Me/L MGAL P
73704723 11 3% 0000 11.8 90 115 Talt 12 UL.090 V200K VeblU 0.006
11 35 00ue 11.8 10.5 110 Teluy 11 0.100 0.200K Veo2y V005
il 2% 0015 10.9 10.9 10 Tel0 12 J.080 0«200K 0.5)0 U004«
1@ 35 029 Taa luet 110 =14 13 GaU9y 0.200K 04500 0.005
11 35 op4ap 6.7 19.5 11¢ Tallt 14 L] 0.200K [YY) 0.006
Ta707/25 11 40 DODO 22.9 laa Lou S99 oK Va9 U.200 G340 0.4007
11 40 0005 229 Tots 104 tely oK Oully Ga 200K V. 330 0.005
11 40 Q015 227 Tets 104 5.90 10K 0,070 0.200 0« 340 0,003
11 40 025 13.5 E:} HU 5.9y 10K V060 Ge300 V. 45y 0.00%
il o0 G050 Bl UeB i2 S« 70 10K Vo326 0.6U0 Ua2al VD008
T3/10204 1S S0 0000 17.9 8,0 82 90 bed) 10K [T IV 0600 V.10 U000
15 S0 4020 16.9 Tt 92 bedy 10 ST ] 0.500 Ualby 0.u0b
i5 50 0030 lieds [N 79 B 00 13 0,320 0.700 0.2740 UL, 005
15 S0 DQu( 8.9 t.2 -} bely 19 0.530 0.900 [T 0.003
15 50 0055 Tey Uett 96 fatiy 19 .60 1.300 De04U V. u07
00665 2217
DaTE TIME DEPTH PHUS-TOT CHLRPHYL
FROM OF A
T0 DAY FEET MG/L P UG/L
TA 04723 11 35 0000 Da.0us5 0.8

11 3% 0004 0,005
11 35 0015 0.005
11 35 0029 0.005
11 35 Joawd Vel
73707725 11 40 w000 0,013 7.8
11 40 00us vl.014
11 40 0ulS 0.012
L1 40 0025 0,008
11 «0 0050 Q.008
T3/10/04 1S 50 Q000 V0493 6.9
15 50 0020 0.007
15 50 0030 J.006
IS S0 0040 0.008

15 50 0055 2.069 K VALUE KNOWN TO BE

LESS THAN INDICATED



STURET RETRIEVAL VDATE 75701727
L4223u2
40 y2 ubh.0 078 5¢ 22.4
INDIAN LARE
“2ill PENNSYLVANLA

11EPALES 21112u2
3 UUl5 FEET UEPTH
wibly Ju3uu Oy 77 Guu9ae wiaun uu4lu 00610 0V625 00630 00671
DATE  TIME OePTH  WATEKR Do TRANSF  CNDUCTVY PH T ALK NH3=N TOT RJEL NOZ2&NO3  PrOS-UIS
FRUM oF TEME SeCCHl  Fleru CACL3 TOTAL N N-TOTAL ORTHO
Tu UAY FEET CENT MG/L [NCHES  ™MICRUMHD 5U MG/L Mu/L MG/L MG/L MGL/L P
73704723 12 35 0040 1645 l4a 120 6490 15 Veusl U.200K 0.540 0.u04
12 35 0034 14.5 Dt 120 6ty LK v.080 0.200K 0,530 0.003
12 35 0otd Be5 192 126 60 10 0.090 0.200K 0.500 0.003
73701725 12 45 GUU0 £3e5 120 110 T7.00 10K 0.050 0.600 0.260 0.006
12 4% 0005 23.4 7.8 109 630 10K G.Us0 0.500 U.24u 0.004
12 45 0011 23.2 7.6 110 Tdly 14n V.060 Ue500 0.250 V006
73710704 16 15 ¢OUO 17.9 Bod a4 98 66U 10K U170 0.800 Velbu 0.006
16 15 0¢ls 17.2 7.0 100 643y luK o170 G.600 0.150 0,006
HY.1 32217
DATE TIME DLPTH ¢rus=Tul CHLRPHYL
FRUM oF A
v UAY FEET MGA/L P us/L
73/04723 12 35 uOuvu Leldy - 1.1
12 35 Quds Ve00G4
b2 35 puls veldb
T3/07/25% 12 45 0000 UsUlv Yoy
12 45 uuus veull
12 a5 ¢vll veull
T3/0u704 16 15 GulU Vel la 7.u
16 19 vila veldiy
' K VALUE KNOWN TO BE

LESS THAN INDICATED



STOReT RETRIEVAL DATE 75/01/27

DATE TIME OLPTH
FROM OF
TO DAY FEET

73/04/23 13 10 0000
13 10 Quoe
12 10 ouls
13 10 0028
T3/07/25 13 05 0000
13 05 0005
13 05 0015
13 05 0029
73710704 15 25 0000
15 25 0015
15 25 vf2é
1S 25 0029

OATE TIME DEPTH
FrOM oF
T0 DAY FEET

T3/v6/23 13 10 Q000
13 16 0004
13 10 6015
12 10 0028
T3/07/2% 13 05 0900
13 05 0005
12 ¢5 woLs
13 05 Q029
73/10/04 15 25 0000
15 25 0015
15 25 0026
15 25 0029

090665
PHUS-TUT

MG/L P

v.008
0,006
La 006
0.0Ub
Q.01v
0.009
0,009
0,010
vl.008
U.0u7
Y.008
0.010

vo3060 uporTT

DO TRaNSP

SECCHIL

MG/ L [NCHES

Te
10.8
1U.8
10.%

B4
Tule
G.l
J.4

8.2 e
Ta5
3.4
1.2

32217
CriLRPHYL
A
UG/L

Uaeb
446
R.2

K VALUE KNOWN TQ BE
LESS THaN INDICATED

0uduFa
CNDUCTYY
FLELDL
M[CRUMHO

110
115
110
1le
1ua
104
192
19
90
vz
49
91

422303
40 02 25.0 078 51 43.0
INDIAN LAKE

42111 PENNSYLVANILA
litPALES Z2lirz2ee
3 0033 FEET DEPTH
004u0 Gdalu vuelu 00625 Uusldd
(e T Ak NH 3-N TOT RJEL NOZ&NUJY
CACOS TOTAL N N=TUTAL
Su MG/L MG/L MG/L MG/L
6. B0 10K [T 0.3500 [TV
Gelu 10K LT TH Ve200 [Tg-THT]
el 10K Jeitoy U200 0500
GeTQ 19K delUl 0.200 Ueavl
Gelu 10K 0.070 U600 U 34y
6alu 10K V050 0.700 Ye330
6al 10K v.070 Wa700 Ga3vu
Se8U 1uK Da20u 0.800 0.329
6.+30 LUK d. 120 U800 [P W]
bell v Uoldu U400 Ualbu
be00 14 Ja.280 0.600 Ua 150
64y 21 [T 1.000 V04D

Guelil
FROS=DIS
URTHU
MO/ P

vauls
Gait0y
[VIRVIV I
0.00%
0.004
0.00%
0.005
Valiln
U006
UL 008
0.007
V.07



APPENDIX E

TRIBUTARY DATA



STORET RETHRIEVAL DATE 75/02/u3

DATE
FruM
TO

73705719
73706717
73/07/1s
73708711
T13709/09
13/10/12
73711709
13712718
T4/01715
Tafue/ 1l
Ta/02727
T4/03/10
Ta/63/24
Ta/Qursls

0u63y

TIME DEPTH NUZ2aNG3

OF
UAY

15
10
13
I
(1
14
13
13
14
13
la
13
14
13

in=TUTAL
MGAL

Ve
Jadrai
Uead0
UeldTs
¢330
Veblu
Va0
U, 368
J.588
Ue530
0650
U.552
Jeotl
0.520

03625
TOT KJEL
N

MG/L

0.225
1«57V
Qetsdsl
1.980
1.200
0.550
1.200
Q200
1,100
G700
0.400
1.700
2elup
U300

K VALUE KNOWN TO BE

LESS THaN

INDICATEG

Ug6lo
NH3I~N
TOTAL

MGAL

Usub5s
0au69
De0T78
0.189
Jelba
D.132
G.104
Ue 120
Uel24
U140
Jel55
Vald5
¢e12v
Ue080

00671
PHOS=D1s
URTHO
MGsL P

U«005K
0.005K
G«QUSK
0.008
0.005K
Ge0la
Ue016
0.008
U 005K
UeUUDK
U010
0.0U5K
Gauud
Vs 00UDK

4223A1

rAUADS CHEEK

w2uly SUMERSET CO Hwy

U/ tNDIAN LAKE

SEC KU HBRUG [N SHANKSVILLE

11lEFALES 2111204

& 000 FEET ODEPTH

vu66S
PHOS=TOT

MG/L P

da0l>5
GeUlS
Ge02U
Dell>
Ge2U
DelGla
UeUHS
UsUlo
Uel2u
Vel0on
Ueuly
u.OlD
U0.005
BelUliu



STOREY RETRIEVAL DATE 75/02/03
422341
0 01 28.0 079 52 25.0
UNNAMED CREEK
L SOMERSET CO AwWY
T/INUIAN LAKE
rRD 95063 BRUG «2% MI SELO DAM OF N LAKE

L1EPALES 2111204
4 0000 FEET DEPTH
00630 00625 00610 00671 00665
DATE TIME DEPTH NO2&NG3 TOT KJEL NH3~N PHOS-DIS PHOS-TOT
FROM QF N=TOTAL N TOTAL ORTHO
10 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
13705/19 16 ¢S5 0.450 1.260 0.080 0.005K Ve 005K
13700717 10 40 0,340 2400 Us0b4a 0e0G5K 0.015
73707715 13 45 0.190 0.27¢ U030 0. 005K 0.01u
13/708/11 14 45 v.120 04360 0040 0.005K 0.010
73709709 09 40 0.176 0.750 0.062 (t« 005K Qublu
73/10712 14 35 Oeloa 0700 0.067 Ve007 Oedu?
T3/11709 le 15 0.160 14300 t.116 DeUUSK Jel06
T3/12718 jo 05 0.232 0500 0.100 0+005K UeUlu
Ta/01/15 14 30 vea20 0«00 0.095 0. 005K U.010
T4/02710 13 45 0.368 0.600 d.125% 0. 005K 0.0y5K
Tara2s727 15 00 Uaas70 1.400 C.l20 0.010 v.025
74703710 12 45 0.410 lel0V G.135 0euubK del2s
Ta/G3724 14 45 Veabl ¢.700 Ve105 0005 0.005K
T4/064/715 14 30 VeiblV U.400 0.077 0«005K ¢.010

K VALUE KNOWN TO BE
LESS THAN INDICATED



STURET RETRIEVAL DATE 75/02/93

4223C1
CLEAR RUN
4¢ SOMERSET Cu HwWY

[/INulAN LAKE
WNURY KD oRUG 1 ML 5 UF REELS CUHNER

liePaLes 21112904
@ CU00 FEET DEPTH
00630 60625 uhblo Que7l 00665
DATE TIME DEPTH NOZMNG3 TOT KJEL NH3=N Pr0S=131S  PHUS=TOT
FROUM OF N=TUTAL N TOTAL ORTHU
TO VDAY  FEET MG/L MG/, ML MG/L ¥ Mo/l P
T37u9719 1S 48 Vadll 3.150 Dells (e dUSK Jsdink
73706717 10 25 Uel6&0 Qe 380 ve025 Js 05K Vaulu
73707715 15 30 Ve.28U 2e 730 UelYa 0.005K el lu
73/ubsll 14 30 Je204Q 1330 DeUb3 Q005K VeQ20
13799709 09 10 ¢.063 [P Y] 036 G+005K Daliay
T3/10712 14 25 V050 0.250 0037 0.006 Va6
T3Z11709 14 10 Va2 1.050¢ 0.038 Ve 05K Ueud2b
3712710 143 55 V400 DealUl D.036 0.005K Veltldo
Tazui/zls 14 15 UebHd 1.900 D68 Je00H 0.008
Ta/02/710 1« 30 0«350 044040 Uelidas e V05K 0+ Q05K
Tasuers2l 14 45 Doy 0.600 Ue 090 Je Q16 ezl
T4/03/10 13 40 Jet 30 2. 720 J.125 0.0U0% UaUluy
TaZ03/2« 14 30 Jedlu 0+300 Celtay 0+005K U«0U5K
Ta/Gur1l> 14 1S O.a3y 0900 da035 Ue005K GelUUSK

K VALUE KNOWN T0 BE
LESS THAN INDICATED




STORET RETRIEVAL DATE 7%/02/u3

w2231
40 JU JI5.0 v73 51 25.0
BOONE RUN
42 SUMERSET CO HWY

T/INUDIAN LAKE .
UNURY RD BRUG #T=535 25 MI E OF BOONE

L1EPALES 2111204
& 0V00 FEET DEPTH
00630 00625 00610 Gua7l 00665
DATE TIME OEPTH NU2AMNO] TOT KJEL NH3=N PHOS-DIS PHOS-TOT
FRUM OF N=TOTAL N TOTAL ORTHO
TO DAY FEET MG/L MGAL MG/L MG/L P MG/L P

73705719 15 30 1.820 2.600 0.880 0.005K U.ul5s
73706717 10 15 0.399 1.500 0ala? 0.005K 0.020
73707715 13 15 Ue240 2.000 del70 0.005K 0.015
73708711 14 20 Qutr10 0.860 Je.220 0.007 0.012
73709709 09 00O 0.810 1020 0.730 0.,005K 04010
13/71v/12 1o 20 U110 0.600 vel15 0.005K G.010
73711709 14 00 0.290 0.6590 V096 0«005kK 0.050
73712714 13 40 Ue267 0.600 V.066 0.005K 0.01v
T4/Ul/15 4 00 0.860 1.900 Q.510 0.012 G.uby
Tasveslv 14 35 0.2u8 0.200 G050 0.005K 0.00%
Tasu2/27 1la 25 Uea9y 0,440 0.150 0.010 0.035
Ta/0 3710 13 30 0490 2.000 15V 0.005K 0.01>
Ta/s03724 14 15 V.850 1.300 Ve300 0. 005K Vsl
Ta/9a/ 1S 14 00 0.368 0.600 Jva1190 0.005K 0.015

K VALUE KNOWN TO BE
LESS THAN INDICATED



STURET RETRIEVAL DAlC 7570271V

Jub3i
DATE FIMF DEPTH HUZaNO3
FruMm QF +=TUTAL
TO UAY  FrET MG/L
Ta/yld/is 1l 0o 25.200
Taluar/2e 10 45 21660
Tasdb5/30 09 30 34,000
Tafo6/30 Ul o
crij) - 19«30y
Fa/96/430 2+ 00
Tasddsiod vy 00
CP{T)~ Ja«300
Tasud/0a A4 00
Tas/094/0w [l GO 18,499
Ta/39/28 22 90 lue0dv

00625 Quolo
TOT KJEL NH3=~N
N TuTaL
MG/L M/
2000 Je130
3.400 velby
%.900 Yo 200
3.300 Jelag
le2UY JedoUn
2500 .26y
2e600 veZBy

K_VALUE KNOWN 1§ o

LESS THan

InDICaTED

Jue7l
PHOS~DIS
JRTHO
MG/L P

3.600
2+ 60V
54900

3. 0LV

3900

3-?3U
2e200

PHOS~TOT

472321

40 03 V0.0 078 52 27.0
INLDIAN LAKE LODGE
w2 SOMMERSET COUNTY
UD/INDIAN LAKE

INUTAN LAKE

11EFPALES 2141204
“ 0000 FeET
Uo6BES Suusl 50053
FLOW CoNDUIT
RATE FLOwW=-MGD
MG/L ¢ LsT MGD  MONTHLY
44500 0.003
S« 30U Ue003
faliUy Vedub
Je 300 Oasu0H
1el00 0004
4el00 0.60S De0UY
cetty) 0.G09 0.00%

DEPTH



