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CHAPTER I -- INTRODUCTION

(1)
A. Purpose
The water quality investigation described in this report
was initiated in response to a request made by the Philadelphia

District Corps of Engineers in a letter dated February 29, 1973.

B. Scope:

The scope of this report is limited to the presentation
and interpretation of analytical data relative to the existing

water qualtity of waters which will constitute the Trexler Lake.

C. Objectives:

(1) Establish a base~line record of water quality for Trexler
Lake and the Jordan Creek below the proposed dam.
(2) Determine the effects of the proposed impoundment on

the water quality for the proposed uses.

D. Authoritz:

This investigation was conducted and the report prepared
under the provisions of Section 102 of the Federal Water Pollution
Control Act Amendments of 1972 (33 U.S.C. 1151) which authorizes
the Administrator of the United States Environmental Protection
Agency to cooperate with other Federal agencies to make joint

water quality investigations for impoundment of water by reservoirs.
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During the course of this investigation it was necessary
to obtain data and information from various sources. We are indeed
grateful for the aid given and wish to express our appreciation

to the following:
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Geological Survey (Department of the Interior)

Harrisburg, Pennsylvania

Department of Wastewater Treatment and Filtration

City of Allentown, Pennsylvania

(2) Field Laboratory Facilities
Wastewater Treatment Plant Laboratory

City of Allentown, Pennsylvania

Water Filtration Plant Laboratory

City of Allentown, Pennsylvania

Appreciation is also expressed to the Environmental Protection
Agency's Charlottesville Technical Support Laboratory for providing

field sampling and field laboratory personnel and analyéis of

samples necessary to complete this investigation, especially to James

La Buy, Aquatic Biologist who prepared the section on biological quality.
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Chapter I1

Summary and Conclusions

An intensive field investigation, including sampling and flow
measurements, and laboratory analysis were conducted to determine
the existing water quality of the Jordan Creek for the proposed
impoundment, The summary for this study is as follows:

1. The Jordan Creek watershed, which is a sub~basin of the

Lehigh River, has a drainage area of about 53,0 square miles.

2, The waters of the Jordan Creek Basin are classified by

Pennsylvania as:

(a) water supply for domestic, industrial, live stock,
wilklife and irrigation purposes;

(b) recreational use for warm and cold water fishery
and water contact sports;

(c) treated waste assimilation and power.

3. There are two municipal wastewater treatment facilities,

both of which have tertiary treatment. One is located at an

elementary school, the other at a housing development. Both
appear to be maintained and operated properly. The elementary
school facility was not sampled because the school was closed anc

the treatment facility was not in operation.
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4, Major and minor nutrient concentrations far exceed the
levels generally found to be necessary to stimulate the growth
of algae and aquatic weeds thereby accelerating eutrophication

within the proposed impoundment.

5. The oxygen balance of the streams investigated is satisfactory.

6. The physical-chemical characteristics provide an environ-
ment which is excellent for the propagation of fish and other aquatic

life.

7. Bacteriological data show high counts of indicator micro-
organisms, indicating the potential presence of disease-~causing
bacteria, suggesting direct discharges from individual homes to

the receiving stream and livestock waste discharges.

8. Biological data indicated extremely good water quality, for aquatic

life, within the streams investigated.

9. The summary of all the physical, chemical, biological, and

bacteriological information indicates:

(a) The existing water quality does not meet the

requirements for water supply or water contact sporss.

(b) Impoundment may accelerate eutrophication.
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10. If this impoundment is constructed steps must be taken

to eliminate the problems outlined above.
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Chapter III

Description of Area

A, General:

The proposed impoundment reservoir is located on the Jordan
Creek 17.3 miles upstream from its confluence (River Mile O)
with the Lehigh Creek. The lake formed by this impoundment will
extend upstream to approximately River Mile 25 and includes
approximately 2 miles of Mill Creek, a tributary, approximately
6 miles of Lyon Creek, a tributary, and more than 3 unnamed
tributaries. The total drainage area is 53.0 square miles, all
of which is located in townships of Lowhill, North Whitehall,
Heidelberg and Weisenberg, Lehigh County. The drainage basin
has primarily agricultural activities and includes Pennsylvania

State Game Lands and the Trexler-Lehigh County Game Preserve.

(See Figure I)

B. Physiography

This drainage basin is located in the physiographic province
called the Valley and Ridge Province. The province is charac-

terized by rolling, well rounded hills, and well wooded with broad

intervening valleys.
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C. Geologz:

The area is underlain by shale, slate, sandstone, and lime-
stone. The ground water that seeps into streams from the carbonate
rocks is alkaline., The Jordan Creek is underlain by extensive
beds of Cambrian and Ordovician limestone, dolomite, and shale and
slate. Such rocks greatly influence the chemical quality of the
streams that cross them. The limestones are dense, hard, brittle and
cavernous, The channel is tortuous, through slate and shale in the
upper basin where the lake will be located and limestone in the
lower basin,

D. Climatology: (U.S. Weather Bureau, 1964)

The mean annual precipitation averages about 45 inches
(1931-1960)., The lowest monthly average, 216 inches, normally
occurs in February, and the highest monthly average, 4.9 inches,
in July.

Mean annual air temperature is 11% (Allentown) and
ranges from an average low of 20 in winter to an average high of
22° C in summer, A severe flood occurred in this area on June 23,
1972, which caused the investigation to be rescheduled to Septem-
ber 1972,

E. Hydrology:

The profile of the channel below the impoundment site has
a rate of fall of 9.8 feet per mile., For 11.5 miles above the site
the rate of fall is 17.4 feet per mile, while above that the rate

is 46.7 feet per mile.
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The US Geological Survey Stream Gage Station No, 0145180
(Jordan Creek near Schnecksville, Pennsylvania) is located
approximately 0.2 miles downstream from the propesed dam. The
maximum recorded (Oct. 1970-Sept. 1971) discharge was 2020 cfs
(1548 MGD) and the minimum recorded discharge was 6.9 cfs (4.5 MGD).
The average mean discharge for 5 years was 76,8 cfs (49.6 MGD).

The relationship between rainfall and stream runoff for this area
is one (1) inch yields 0.9 cubic feet per square mile or 47.7

cubic feet for this drainage basin (53.0 sq. miles)

e T
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Chapter II

Investigation Methodolgy

A. Time Period of Study

The investigation was started on June 7, 1972, The field
work was completed on September 22, 1972, and all laboratory

analysis, except the biological, was completed December 15, 1972.
The biological analysis was completed on March’29, 1973.
B. Sampling and Amlytical Methods:

All sampling and analysis were performed in accordance with
either "Standard Methods for the Examination of Water and Wastewater",
Thirteenth Edition, or the Environmental Protection Agency 'Methods
for chemical Analysis of Water and Wastes'", (1971 Edition). The
field laboratories were established in the City of Allentown
Wastewater Treatment Plant and Water Filtration Plant Laboratories.
The field laboratories were supplemented by the Environmental
Protection Agency Technical Support Laboratory at Charlottesville,

Virginia.

C. Hydrological Methods:

Stream flow data was obtained from the U. S, Geological Survey,
Harrisburg, Pennsylvania and by the utilization of a National
Bureau of Standards Calibrated "Pigmy" Flow Meter. The wastewater

flow measurements were obtained from the wastewater treatment plot flow

meter.
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D. Description and Location of Sampling Stations:

Table A

Station No. River Mile

1 J 19.8 +S.L. 1.7

2 J 19.8 + N.L. 1.8

3 J 25.6

4 J 21.7 4+ U 0.3

5 J 18.0 + M 3.6

6 J 18.0 + M 2.2

7 J 17.1

8 J 19.1

9 J 13.1

J - Jordan Creek

S.L. - South Branch - Lyon Creek
N.L. - North Branch - Lyon Creek
M. - Mill Creek

U - Unnamed Tributary

Station Description

South Branch Lyon Creek at
Township Route T633 bridge
at Lyon Valley, Pa.

North Branch Lyon Creek at
Township Route T658 bridge
at Lyon Valley, Pa.

Jordan Creek at Pa. Route
100 bridge at Lowhill, Pa.

Unnamed tributary to Jordan
Creek at Township Route T649
bridge near Lowhill, Pa.

Heidelberg Heights STP outfall
on Mill Creek near Schnecksville, Pa.

Mill Creek at Pa. Route 309 bridge
near Schnecksville, Pa.

Jordan Creek at covered bridge on
L.R. 39058 near Schnecksville, Pa.
(U.S.G.S. Gage Station 01451800)

Unnamed tributary to Jordan Creek
near L.R. 39057 & L.R. 39060 at
Wiedasville, Pa.

Jordan Creek at Township Route
T-593 near Siegersville, Pa.
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Chapter III

Analysis and Interpretation of Data

A, Water Quality Standards:

Recommended national water quality criteria were developed by
the National Technical Advisory Committee to the Secretary of the
Interior and were completed April 1, 1968, A summary of these
criteria appear in Table B.

Water quality criteria were also developed by the Pennsylvania
Sanitary Water Board specifically for the Jordan Creek. These

criteria appear in Tables C & D.
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TABLE B

WATER QUALITY CRITERIA

National Water Quality Stardards

Public

Water Quality Recrea- Fresh Water
Parameter tion & Water Supply organisms wild Farm Water )
aesthetic Permissible Desirable life supplies Livestock Irrigation
11. Ammonia, mg/1 0.5 Absent  2.5-1.5#
12. Nitrates, mg/1 10.0(N) Virtually
Ind. NO, absent 45,0
13. Nitrates & Virtually :
Nitrites Mg/1 10 absent
14. Phosphorus ug/1l 50 50 50
-

15. Pesticides: ug/l N

Aldrin 17 Absent Absent Absent 17 Absent

DDT 42 " " " 42 "

Dieldrin 17 " " b 17 "

mﬂQﬂHﬂ .._y " " " H "
a#~ Heptachlor 18 " " " 18 "
Heptachlor epoxide 18 " " " 18 "
Lindane 56 " " " 56 "

Methoxychlor 35 " " " 35 "
16. Fecal coliform
no/100 ml - 400-200 2000 20 1000
17. Total Coliform
no/100 ml 10,000 100 100 5000

# pH 8.0 only
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Table C
USES FOR PENNSYLVANIA WATERS
Jordan Creek
Aquatic Life

Cold Water Fishes - Maintenance and propagation of the family
Salmonidae and fish food organisms.

Warm Water Fishes - Maintenance and propagation of fish food organisms
and all families of fishes except Salmonidae.

Water Supply

Domestic Water Supply - Use by humans after conventional treatment,
for drinking, culinary and other purposes.

Industrial Water Supply ~ Use by industry for inclusion into
products, for processing and for cooling.

Livestock Water Supply - Use by livestock and poultry for
drining and for cleansing.

Wildlife Water Supply - Use for waterfowl habitat and by
wildlife for drining arnd cleansing.

Irrigation Water Supply ~ Used to supplement precipitation
for growing crops.

Recreation

Fishing ~ Use of the water for the taking of fish by legal
methods.

Water Contact Sports - Use of the water for swimming and related
activities.

Natural Area - Use of the water as an ésthetic setting to
recreational pursuits.
Other

Power - Use of the water energy to generate power.

Treated Waste Assimilation ~ Use of the water for the assimilation
and transport of treated waste waters.
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Table C -~ Cont'd

GENERAL CRITERIA

The water shall not contain substances attributable to

municipal, industrial, or other waste discharges in concentrations

or amounts sufficient to be inimical or harmful to water uses to

be protected or to human, animal, plant or aquatic life,

Specific

substances to be controlled include, but are not limited to,

floating debris, oil, scum and otherfloating materials; toxic sub-

stances; substances that produce color, taste, odors or settle

to form sludge deposits.

CRITERIA

pH

Dissolved
oxygen

Total Iron

Temperature

Dissolved
solids

Total
coliforms

Fecal
coliforms

Not less than 6.0; not to exceed 3.5

For lakes, ponds and impoundments only, no value less
than 5.0 mg/1 at any point.

Minimum daily av. 7.0 mg/l; no value less than 6.0 mg/1
Not to exceed 1.5 mg/1

Not to be increased by more than 5°F above natural
temperatures or to be increased above 58°F,

Not to exceed 500 mg/l1 as a monthly av. value; not to
exceed 750 mg/1 at any time.

For the period 5/15-9/15 of any year; not to exceed
1000/100 ml as an arithmetic av. value; not to exceed
1,000/100 ml in more than 2 consecutive samples; not
to exceed 2,400/100 ml in more than 1 sample

The fecal coliform density in five consecutive samples
shall not exceed a geometric mean of 200/100 ml.
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B. Physical and Chemical Quality:

(1) Pennsylvania's temperature standards were exceeded at all

sampling points. Impounded water tends to increase temperatures.

The warm temperatures of the streams have the following concomitant

effects:

(a) higher temperatures diminish the solubility of dissolved

(b)

(c)

(d)

(e)

oxygen and thus decrease the availability of this

essential gas,

elevated temperatures increase the metabolism, respiration,
and oxygen demand of fish and other aquatic life,
approximately doubling the respiration for a 10°C rise in
temperature; hence the demand for oxygen is increased

under conditions where the supply is lowered,

the toxicity of many substances is intensified as

the temperature rises,

higher temperatures mitigate against desirable fish life
by favoring the growth of sewage fungus and the putre-

faction of sludge deposits, and finally

even with adequate dissolved oxygen and the absence of any
toxic substances, there is a maximum temperature that

each species of fish or other organism can tolerate;
higher temperatures produce death in 24 hours or less.

(See Figures IV a. & b)
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(2) pH in most fresh, natural waters usually has a range
between 6,5 and 8.5, In primary contact recreation waters, the
pH should be within the range of 6.5 arid 8.3, The pH range for
surface water criteria for public water supplies is 6,0 and 8.5,
which is the same standards for this stream set by the State of
Pennsylvania Standards, except one reading at Station 6 which is
attributable to the discharge from the Heidelberg Heights waste-
water treatment.plant. (See Figure V)

(3) Stream solid concentrations are within the limits of
water quality criteria for designated usage. Solids from Heidel-
berg Heights wastewater plan are higher than desirable. Dissolved
solid concentrations limit the light penetration, which in turn
limits the food chain for aquatic growth. (See Figure VI for total
solids)

(4) The Specific Conductance of the streams were low and in-
dicated a low mineral content. The Heddelberg Heights Wastewater
treatment plan effluent value was slightly high and is reflected
in the solids analysis. However, all values were within acceptable
levels for the proposed usage. The specific conductance of inland
waters, such as the Jordan Creek, supporting good fish fauna lies

between 150-500 micro-mhos per cu. cm, (See Figure VII),
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(5) The degree of Total Hardness of this stream can be classified

as being primarily soft. Various investigators have found a negative
correlation between hardness In the domestic water supply of an area

and the death rates from cardiovascular diseases. Therefore, the soft
water of this basin may cause problems if used as a public water supply.
Soft water solutions increase the sensitivity of fish to toxic substances.

(See Figure VIII)

Total Hardness mg/l (as CaCoz) Description
0-75 soft
75-150 moderately hard

(6) The Total Alkalinity in this stream is equal to the
Bicarbonate Alkalinity since the pH is less than 8.3. For the best
support of diversified aquatic life the pH values should be between
7 and 8, and have a total alkalinity of more than 90 mg/l. This
alkalinity also serves as a buffer should there be a sudden change
in pH. Although these waters have alkalinity concentrations of
less than 90 mg/l they do meet National Criteria and can be biologically
classified as being medium to high productivity for aquatic fauna
and flora. Waters with a methyl orange alkalinity greater than 40

mg/1l, such as the Jordan Creek, show a higher algae productivity rate.

(See Figure IX)

(7) A Langelier Index of zerio indicates the waters to be in
chemical balance, and a negative value indicates a corrosive tendency.
A1l index values for Jordan Creek, tributaries and wastewater treat—

ment plant were negative, therefore, corrosive in nature. (See Figure X)
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(8) Acidity concentrations and pH values indicate that the
waters are in the carbon dioxide acidity range and are not detri-
mental for the proposed usages.

(9) Carbon Dioxide concentrations are less than National
Criteria for freshwater organisms.

(10) Chloride concentrations are lower than the National Cri-
teria for water supplies. Good fish fauna waters contain less than
170 mg/1 of chlorides; these waters contain less than this concen-
tration.

(11) Sulfate concentrations are lower than the National Cri-
teria for water supplies. These waters contain less than 90 mg/1
of sulfates, which indicates that game fish are not in jeopardy.

(12) Nitrogen and phosphorous concentrations are adequate to
stimulate growth of algae and aquatic plants. A concentration of
more than 0,30 mg/1 of inorganic (or 0.6 mg/l of total nitrogen)
nitrogen and more th 0.0l mg/l of soluble phosphorus (or 0.05
mg/1 of total phosphorus) at the start of the active growing season
could producé nuisance blooms, The total phosphorus concentrations
of Lyons Creek and an unnamed tributary exceed National Criteria
for fish, other aquatic life and wilHlife requirements. Jordan
Creek for the most part has less than 4.2 mg/l of nitrates which
indicates a good fish environment. (See Figure XI - Total Nitrogen

and Figure XII - Total Phosphorous).
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13, Pesticide concentrations at all sample points indicate
that standards have not been exceeded,

14, The oxygen demand analyses evaluates the relationship
of dissolved oxygen (D.O.), biochemical oxygen demand (B.O.D.),
chemical oxygen demand (C.0.D.), total organic carbon (T.0.C.),
theoretical oxygen demand (T.0.D.,) and photosynthetic productivity.
The oxygen balance of a stream is dependent upon a number of factors.
Some parameters add oxygen to the waters and others remove or utilize
the oxygen. Photogynthesis adds oxygen; respiration of plants, a-
quatic animals and aerobic bacteria removes or utilizes oxygen,
and diffusion either supplies or removes oxygen dependent upon the
existing concentration of dissolved oxygen in relation to satura-
tion temperature, atmospheric pressure and liquid~gas interface.

The evaluation of the diurnal oxygen study, in-situ oxygen
study and chlorophyll acdeterminations indicate that there is an
abundance of algae and aquatic plants in the streams investigated.
The low B.0.D. values were attributed to the respiration caused by
the lighted B.O.D. incubator. The kp valuwes were erratic, ranging
from 0.01 and 0.21.

The high supersaturation of dissolved oxygen as shown in the
diurnal oxygen study along with the various nutrient concentrations
previously discussed indicates a possible algal bloom problem.

The probably reason this situation does not occur now is the velocity

of flow and bacteria competition.
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Table E shows the average values for the various oxygen demands.
Table F compares the ratios of these parameters,

The 5-day B.0.D.'s indicate all streams investigated are
fairly clean, T.0.C., values were all higher than the 12-day B.O.D.
values except the South Branch Lyon Creek. C.0.D. concentrations
during the June investigation were very much lower than the concen-=-
trations of the September investigation, which cannot be explained .
Recent studies of the B.0.D./D.O. ration by the Information Systems
and Analysis Branch, Surveillance and Analysis Division, Region III,
have proven ratio values between O,1 and 0.2 indicate a normal
healthy stream, values higher than 0.4 indicates the stream is
under stress and more than 0,6 the stream is degraded. The values
calculateﬁ verify the streams investigated are healthy. The South
Branch of Lyon Creek shows a slight stress. Evaluating all the
ratios shown in Table F the stations located on the South Branch
of Lyon Creek and the Unnamed tributary (Station 8) indicate higher
values which could be caused by non=point source discharges (agri-
culture) or malfunctioning septic tanks. The D.O. saturxation
values shown on Figure XIII show low values at Mill Creek (Station 6)
and Unnamed tributary (station 4). The basin area for the Unnamed
tributary (station 4) has a heavy tree cover, is very shallow and
has low flow. The low D.O., saturation value, high C.0.D. and T.O0.C.
values at the Mill Creek Station 6 may be caused by septic tanks
because of the large number of dwellings located on the banks of this

stream with the discharge of the wastewater treatment plant 1.4

miles upstream.
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TABLE E
Sta. No. D.O. B.O.D, 5 day T.0.C. C.0.D. T.0.D. Tgmp.

mg/1 ng/1 mg/1 ng/1 mg/1(a) C

1 9.0 2.5 4 18.8 20.4 16
2 9.4 1.1 7.5 7.7 22.7 16
3 9.4 0.9 4.5 28,0 15.6 17
4 8.7 0.7 3.5 6.4 12.9 15
5 (b) 4.5 2.7 12.5 27.0 46.6 18
6 8.8 1.1 10.5 5.9 29.9 17
7 9.5 0.7 4.5 12.8 4.5 18
8 9.3 1.9 4 11.4 12.4 18
28.5 14,1 18

(a) T.0.D. - (T.0.C. x 2.67) + (T.K.N, x 4,57) + (NOp =- Nx1.14)

(b) Wastewater treatment plant effluent
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TABLE F
Sta. No. ROD,’ BOD/ BOD,/ Cob/ oD/
b.O TOC TOD TOC TOC
1 0.28 0.63 0.12 4.70 5,10
2 0.12 0.15 0.05 1.03 3.05
3 0.10 0.20 Q.06 6.22 3.47
4 0.08 0.20 0.05 1.83 3.68
5 (a) 0.60 0.22 0.06 2,16 3.74
6 0,13 0,11 0.04 0,47 2.39
7 0.07 0,16 0.05 2.85 3.22
8 0.20 0.48 0.15 2.85 3.10
9 0.12 Q.27 Q.09 6.34 3.14

(a)

Wastewater treatment plant effluent
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Table G

In-Situ Photosynthetic Production
(Light-Dark Bottle Technique)

Net Photosyntheis Respriation Gross Photosyntheis
Station O, mg/1/h 9 ng/1/h, Opmg/1/h
1 (-) 0.20 0.23 0.03
(=) 0.10%* 0.14% 0.04%
2 (=) 0.31 0.34 0.03
(=) 0.28% 0.28% 0.00*
3 (=) 0.22 0.11 (=) 0.11
(=) 0.14%* 0.24% 0.10%
1 4. (-) 0.12 0.12 0.00
F.A. F.A. F.A.
6. 0.85 (-) 0.78 0.07
(=) 0.09 0.13 0.04
7 0.71 (=) 0.66 0.05
(=) 0.28% 0.32% 0.04%
8 0.54 (=) 0.52 0.02
(=) 0.48% 0.48% 0.00%
9 0.75 (=) 0.70 0.05
(-) 0.63% 0.63%* 0.00%

F.A. ~ Field Accident
* ~ Dissolved Oxygen concentration was more than 1007 Saturation
at start of incubation.

0, mg/l/hr - Dissolved Oxygen in milligrams per liter per hour
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C. Bacteriological Quality:

All bacteriological determinations were accomplished by the
Membrane Filter technique.

(1) Total coliforms are introduced towater courses via water
run-off and wastewater outfalls. They are considered significant
as indicator organisms because of the predominance in the intestinal
tracts of warmblooded animals. The total coliform demnsity is
roughly proportional to the amount of excremental waste present.
With exceptions, elevated coliform populations are suggestive of
significant contamination by excretement of warmblooded animals.
Several factors which cause fluctuations in total coliform popu-

lations are summarized as follows:

Higher Lowex
Sewage intrusion pH changes
Nutritive effluents Temperature changes

(Containing sugar, dairy
wastes, etc.)

Storm drains Land run-off (prolonged flow)

Land run=~-off Toxic wastes
(Initial flow)



(43)

Table H

Fecal Coliform vs Fecal Streptocci

Average
Sta. No. Fecal Coliform

1 1181
2 128
3 211
4 186
5 (a) 28
6 342
7 309
8 31
9 65

(No./100 ml)

Average
Fecal Streptococci

614

143

222

151

52

69

167

178

233

(a) Wastewater treatment plant effluent

FC/FS

1.92
0.90
0.95
1.23
0.54
4.96
1.85
0.17

0.27
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Lyong Creek and Mill Creek total coliform densities exceed mini-
mem National Criteria permissible requirements for public water
supply and all sample point densities exceed desirable public

water supply and farm water supply requirements. Six sample

point densities exceed irrigation water criteria. (See Fig. XVIII).

(2) Fecal coliforms are gaining acceptance as pollution
indicies because of their relatively infrequent occurrence, except
in association with fecal pollution, Moreover, because survival
of the fecal coliform group is shorter in water courses than for
the coliform group as a whole, high fecal coliform levels indicate
relatively recent pollution.

Fecal coliform densities at all sample points exceed
National Criteria for public and farm water supplies. The fecal
coliform density for the South Branch of Lyon Creek also exceeded
National Criteria for irrigation usage. (See Figure XIX)

(3) Fecal Streptococci do not occur in pure water or virgin
soil; their presence in water courses indicates the existence of
warmblooded animal pollution. Their validity as an index of
pollution is enhanced by their inability to reproduce in water
courses. The following points should be considered when interpret-
ing fecal streptococci data:

(a) The presence of this indicator in untreated water

indicates the presence of fecal pollution by warmblooded animals,

(b) Where the source and significance of the coliform group
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are questionable, the presence of this group should be interpreted
as indicating that at least a portion of the coliform group is de-
rived from fecal sources. Water quality criteria for fecal strepto-
cocci has not been established; however, their presence in the
entire watershed is an indication that there is fecal pollution
present. (See Figure XX)

(4) Fecal streptocci determinations, when accompanied by
fecal coliform studies, serve as a valuable tool in the differentia-
tion of animal from human wastes. In intestinal wastes of human
origin, the ratio of number of fecal coliforms to number of fecal
streptococci tends to be greater than four. When this ratio is
less than 0.7, this suggests pollution derived predominately or
entirely from livestock or poultry wastes. Ratios falling between
4,0 and 0.7 are not quite so certain. Limitations to this ratio
are:

(a) Samples taken within 24 hours of flow time from
origin of pollution,

(p) pH range of 4.0 to 9.0.
These limitations do not affect the results of this investigation.
The results of this investigation indicate the cause of bacterio-
logical pollution is questionable. Two ratios indicate an animal
origin and one ratio - human wastes. The other locations are

within the grey area., (See Figure XXI).
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D. Biological Quality:

1. Introduction
On June 20, 1972, chlorophyll a samples were collected
from nine stations in the Jordan Creek Watershed, Pennsylvahisa,
(Table I), as part of a preimpoundment survey for the proposed
Trexler Lake in Lehigh County, Pennsylvania.

On June 20, 1972, Stations Nos. 4, 5A, 5B, 6, BA, and 8B, were
samples for bottom organisms. These stations were all located on
tributaries to Jordan Creek. On June 21, Jordan Creek's water level
began to rise rapidly due to heavy rains brought on by '"Hurricane Agnes."
Further biological sampling was terminated until water levels returned
to normal.

On September 12, 1972, we returned to the basin to complete
the biological sampling of the bottom organisms. A qualitative sample
was taken at Stations Nos. 4, 5A, 5B, 6, 8A, and 8B to see if there
was any change in the bottom organism population following "Hurricane
Agnes.!" Since the June samples appeared to correlate quite well with
the September samples, it was decided to use the June samples for evalu-

ation purposes. Stations No.s 1,2,3,7, and 9, were sampled for bottom

organisms September 12-13,1972,
2. Methods
A qualitative benthic sample was taken at each station and a
quantitative Surber Square Foot Sample was taken at each station, except
at 5A and BA. A quantitative sample was not taken at 5A, which was taken

on an unnamed tributary receiving the effluent from the Heidelberg Heights
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Treatment Plant. This station was located upstream from the
sewage treatment plant effluent and was not taken because of
the sparse benthic population which would have prevented a mean~
ingful quantitative sample.
Only a qualitative sample was taken at Station No. 8A, which
was located on a small tributary entering a farm pond adjacent
to Jordan Creek. A qualitative and square foot sample were taken
on the pond outlet 8B, which entered Jordan Creek. Since we were
primarily,interested in what was entering Jordan Creek, it was not
essential to take a quantitative sample at 8A which emptied into
the farm pond.
The water samples to be analyzed for chlorophyll a (Table I)
were collected and filtered at the motel. The filters were dissolved
in approximately 8 ml of 90%wvA acetone in 15 ml graduated centri-
fuge tubes and were returned to the Charlottesville,Virginia labora-
tory where they were analyzed by a method adapted from Strieckland and
Parsons (1960). The DU-2 Spectrophotometer was used for the readings.
The benthic organisms were qualitatively collected at each station
by sampling the various types of habitat at each station such as gravel,
rocks, wood, vegetation, and silt, and preserved in 5% formalin. The
quantitative samples were taken with the Surber Sq. Foot Sampler and
also preserved in 5% formalin, The square foot samples were taken in
the center of the stream in a habitat most representative of the sta-
tion usually in riffle areas. The preserved samples were then returned

to the Charlottesville, Va. EPA Laboratory, where they were identified
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with taxonomic keys by Pennack, Ward and Whipple; Eddy and Hodson;
Needham and Needham; Leonard and Leonard; Pain, George H., Frison,
and Burks., Identification was taken down to genus whenever possible.

In Table J, the benthics were broken down into intolerant
(sensitive), facultative (intermediate), and tolerant categories
based on the tolerance of various macroinvertebrate taxa to decom-
posable organic wastes. The subtotals for each station are shown
as well as the grand totals. If the organism was only found in the
qualitative sample, it was indicated by an X.

In Table K, there is a breakdown of the benthic organisms
by percentage into the intolerant (sensitive), facultative (inter-
mediate), and tolerant categories.

3. Definitions

For purposes of this report, the community of bottom macro-~
invertebrates was selected as the main indicator of the biological
conditions in the stream since they serve as the preferred food source
for higher aquatic forms and exhibit similar reactions to adverse
stream conditions. Macroc bottom organisms are animals that live in
direct association with the stream bottom and are visible with the
unaided eye. They are further distinguished from micro organisms by the
fact they are retained in a 30 mesh sieve (approximately 0.5 mm apera=-
ture). The combination of limited locomotion and life cycles of one
year or more for most benthic species provide a long-term indicator of
stream water quality.
Classification of organisms in this report is considered in

three categories: Intolerant (pollution sensitive), facultative (inter-
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mediate), and pollution tolerant to decomposable organic wastes.

Intolerant (pollution sensitive) organisms are those organisms
that have not been found associated with even moderate levels of
organic contaminants and are generally intolerant of even moderate
reductions in dissolved oxygen.

Facultative (intermediate) organisms are those organisms having
a wide range of tolerance and frequently associated with moderate
levels of organic contamination.,

Tolerant organisms are those organisms frequently associated
with gross organic contamination and generally capable of thriving under
anaerobic conditions.

In unpolluted streams, a wide variety of intolerant clean water
associated bottom organisms are normally found. Typical groups are
stoneflies, mayflies, caddisflies, and riffle beetles. These sensitive
organisms usually are not individually abundant because of natural
predation and competition for food and space; however, the total count
or number of organisms at a given station may be high because of the
different varieties present. Sensitive genera (kinds) tend to be
eliminated by adverse environmental conditions (e.g., chemical and/or
physical) resulting from wastes discharging into the stream.

In waters enriched by organic wastes comparatively fewer kinds
of animals are found, though great numbers of certain genera may be
present, Organic pollution-tolerant forms such as sludgeworms,
rattailed maggots, certain species of bloocdworms (red midges), certain
leeches, and some species of air-breathing snails may multiply and

become abundant because of a favorable habitat and food supply. These

organic pollution-tolerant bottom organisms may also exist in the
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natural environment, but are generally found in small numbers,
The abundance of these forms in streams heavily polluted with or-
ganics is due to their ph&siological and morphological abilities
to servive environmental conditions more adverse than conditions
tolerated by other organisms, Under conditions where inert silts
or organic sludges blanket the stream bottom, the natural home of
bottom organisms is destroyed, which also causes a reductmon in
the number of kinds of organisms present.

Streams grossly polluted with toxic wastes such as mine drain-
age, etc., will support little, if any aquatic life and will reduce
the population of both sensitive and pollution-tolerance organisms.

In addition to intolerant (sensitive) and pollution-tolerant
forms, some bottom organisms are termed facultative (intermediate)
in that they are capable of living in moderately polluted areas as
well as in limited numbers, and therefore cannot serve as effective
indicators of water quality.

Diversity indices such as @ provide an additional diagnostic
tool for measuring water quality and the effect of induced stress
on the structure of the macroinvertebrate community. The use of these
indices is based on the generally observed phenomenon that relatively
undistrubed environments support communities having large numbers of
genera with no individual general present in overwhelming abundance.
If the genera in such a community are ranked on the basis of their
numerical abundance, there will be relatively few genera with large

numbers of individuals and increasing numbers of genera represented by
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only a few individuals. Many forms of stress tend to reduce diversity
by making the environment unsuitable for some genera or by giving
some genera a competitive advantage, u
For purposes of uniformity, the Shannon-Wiener function was
used for calculating mean diversity "d" as recommended in Biological
Field and Laboratory Methods by EPA, National Environmental Research
Center Analytical Quality Control Laboratory, Cincinnati, Ohio, 1972.(8)
The machine formula as presented by Lloyd, Zar and Karr (14) is:

c . .
d=x (NLogjpN- fnlLoglOnl).

Where ¢ = 3.,321928 (converts base 10 log to base 2 bits), N= total

number of individuals, n; = total number of individuals in the 1th

genera.,

Mean diversity, d, as calculated in this formula is affected both
by richness of species and by the distribution of individuals among the
genera and may range from zero to 3.321928 log N.

The component of diversity due to the distribution of individuals
among the genera can be evaluated by comparing the calculated d with a
hypothetical maximum d based on an arbitrarily selected distribution.
The measure of redundancy proposed by Margalef (16) is based on the
ratio between d and a hypothetical maximum, In nature, equality of
genera is quite unlikely, so Lloyd and Ghelardi (13) proposed the
term "equitability" and compared d with a maximum based on the distribu-
tion from MacArthur's (15) broken stick model. The MacArthur model
results in a distribution quite frequently observed in nature with a
few relatively abundant genera and increasing numbers of genera repre-

sented by only a few individuals, It is not necessary (nor should it
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be expected) that sample data conform to the MacArthur model, since
it is only beiqg used as a yardstick against which the distribution
of abundances is being compared. Lloyd and Ghelardi (13) present
a table for determining equitability by comparing the number of
genera (s) in the sample with the number of genera (s) expected from
a community which confirms to the MacArthur model. Using their table
and the proposed measure of equitability: e = % ! where s equals the
number of genera in the sample and sl equals the tabulated value,
Equitability "e" as calculated may range from O to 1 except in
the unusual situation where the distribution in the sample is more
equitable than the distribution resulting from the MacArthur model.
Such an eventuality will result in values of “e" greater than 1 and
occasionally occurs in samples containing only a few specimens with
several taxa represented. The estimate of "d" and "e" improves with
increased sample size, and samples containing less than 100 specimens
should be evaluated with caution, if at all.

Wilhm (21) recently reported diversity d, values calculated from
the data of numerous authors collected from a variety of '"polluted"
and "unpolluted" waters. He found that in "unpolluted'" waters d was
generally between 3 and 4, while in '"polluted" water d was generally
less than 1. Unfortunately, where degradation is at alight to moderate
levels, d lacks the sensitivity to demonstrate differences. Equita-
bility "e", however, has been found to be very sensitive to even "e",
however, to even slight levels of degradation. Equitability levels

below 0.5 usually are never encountered in streams know to be un-

affected by oxygen-demanding wastes, and in such streams "e" generally
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ranges between 0.6 and 0.8, Bven slight levels of degradation have
been found to reduce equitability below 0.5 and generally to a range
of 0,0 and 0.3,
4. Station Evaluation
Station #1 - South Branch of Lyon Creek (Tributary to Jordan
Creek) samples at Lyon Valley, Pennsylvania,
Basically good water quality was suggested by the nineteen
genera of bottom organisms which number 890 in square foot sample and
was dominated by 677 caddisfly larvae. The quantitative sample con-
sisted of 86.2% intolerant (sensitive) forms, 12,8% facultative (inter-
mediate), and 1.0% tolerant. The mean d (diversity index) of 167 makes
a clear cut evaluation impossible; however, the equitability level was
only 0.2, which suggests that this station was subject to periodic oxygen
stress conditions,
The water was clear and minnows were readily observed., 1In

addition, a mudpuppy (Necturus maculosus), an amphibian, was collected

in the quantitative sample.

Cows throughout the area have access to the stream and algae was
present on the rocks. The chlorophyll a reading was 43.5 ug/l. Using the
ug/1l figure to represent problem areas, it would appear that his stream
might have eutrophication problems in the not too distant future.

Station #2 - North Branch to Lyon Creek near Lyon Valley, Penna.

Good water quality was suggested by the 18 genera of bottom organ-~
isms which was dominated by the 640 caddisfly larvae and the 152 may-

flies. The 1,004 organisms in the square foot sample consisted of
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9l,6% intolerant forms, 8.2% of facultative, and 0.2% tolerant., The
mean d of 2.13 (diversity index) prohibits a clear=-cut evaluation,
however, the equitability level was only 0.3 which suggests that this
station was subject to periodic oxygen stress conditions,

A large minnow population was easily observed throughout the

area and two mud puppies (Necturus maculosus) were collected.

Cows have access to the stream and algae was present. The
chlorophyll reading of 51.0 ug/1l at this station suggests this stream

already has a eutrophication problem.

Station #3 =~ Jordan Creek at Route 100 near Lowhill, Pennsylvania

Good water quality was indicated by the 11 genera of benthic
organisms dominated by 78 caddisflies and 40 mayflies in the square foot
sample of 123 organisms, Intolerant forms made up 95.9% and facultative
4.1% of the quantitative sample. The mean d of 2.20 does not permit
meaningful interpretation but the equitability level of 0.5 suggests
borderline conditions for periodic oxygen stress conditions.

A large fish population was observed, consisting principally
of suckers 10" to 153". Eutrophication conditions were indicated by a
chlorophyll a reading of 75.0 ug/l.

Station #4 - Unnamed tributary to Jordan Creek

High water quality was indicated by the two genera of stoneflies,
ghe eight genera of mayf lies, three genera of caddisflies, and one
genera of riffle beetles., It is further substantiated by the mean d of 4.76
and the equitability level of 2.2,

Eutrophication does not appear to be a problem based on a chlorophyll

a reading of 7.5 ug/1l.
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Station #5A - Unnamed tributary to Mill Creek (tributary to
Jordan Creek)

This station was located upstream from the effluent outfall
from the Heidelburg Heights, Pennsylvania, Sewage Treatment Plant,

Bottom organisms were generally sparse and only five genera of bottom
organisms were found, Because of the sparse population, a quantitative
sample was not taken. Only a few caddisflies, midge larvae, blackfly
larvae flatworms, and a bristleworm were collected. Based on a mean

d of 2.32 no meaningful interpretation can be made. With an equitability
of 1.4, oxygen stress conditions do not appear to be a factor, Fair
biological conditions were indicated.

Station #5B - Unnamed tributary to Mill Creek (tributary to

Jordan Creek) downstream from the Heidelberg Heichts, Pa.

Sewage Treatment Plant

Although the number of genera had increased to 10 at this station,
70% of the forms were facultative and 30% were tolerant.

Only fair water quality was indicated at this location in spite
of a mean d of 3,19 and an "e'" level of 1.3. While thexre dcesn't appear
to be an oxygen stress condition, it appears that chlorine from the
sewage treatment plant may be responsible for the absence of sensitive
forms although they were sparse upstream from the sewage treatment plant.

Station #6 -~ Mill Creek (tributary to Jordan Creek) (near

Schnecksville, Pennsylvania

Good water quality as far as oxygen stress conditions would
appear to be indicated at this station based on the 14 genera which in-

cluded five kinds of mayflies, one kind of caddisfly, and two kinds of
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riffle beetles. Good conditions would also appear to be indicated by
the d of 3.5 and equitability level of 1.2. However, eutrophication
is taking place based on a chlorophyll a reading of 79.5 ug/l.

Station #7 - Jordan Creek at the covered bridge.

Good water quality was indicated by the 16 genera of bottom
organisms which consisted of 78.6% clean water forms in the 475 or-
ganisms in the square foot sample, However a d reading of 2,23 and an
equitability level of 0.4 indicates this area is already experiencing
occasional oxygen stress conditions.

A chlorophyll a reading of 48.0 ug/l suggests this reach is
approaching a eutrophication problem, This could possibly be origina=~
ting from the Pennsylvania Game Farm located upstreamn.

In spite of the above suggested problems, numerous minnows,
carp, bass, and sunfish were observed throughout the area.

Station #8A - This station is located on-an unnamed tributary

entering a pond which in turn drains into Jordan Creek.

Good water quality was indicated by 15 genera of benthics which
consisted of 67% clean water associated forms, such as five genera
of mayflies, one genera of stoneflies, three genera of caddisflies and
one genera of riffle beetles. The diversity index of 3.81 and an
equitability of 1.3 further suggests good biological conditions.

Station #8B - This station was located on the outlet from the

small pond (est. 1/4 acre) which drained into Jordan Creek,

Good water quality was still indicated by the twenty genera of

benthic organisms which consisted of 65% clean water associated forms.
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One genera of stoneflies, four genera of mayflies, three genera of
caddisflies and one genera of riffle beetle were present. The d reading
of 3.71 and an equitability reading of 1.0 further substantiate this
evaluation.

Eutrophication does not appear to be a problem based on a
chlorophyll reading of 4.5 mg/l.

Station #9 - Jordan Creek downstream from the proposed dam site.

Good water quality was indicated by the twenty-three genera of
bottom organisms which consisted of 95.6 clean water associated forms
in the square foot sample of 495 organisms. Occasional oxygen stress
conditions are suggested by the diversity index (d) of 2.25 and an
equitability level of 0.3.

Algae was very heavy in areas, but a chlorophyll a reading
of only 37.5 ug/l1 was recorded. However, this may suggest a future
problem and may account for the low equitability ("e'") level.

Minnows (primarily dace) and suckers were very abundant and

appeared to be the predominant forms.
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Table I. Chlorophyll a Data on Trexler Lake,
Jordan Creek, Pennsylvania Preimpoundment

Study
Station Chlorophyll a Reading
#1 43.5 ug/1
#2 51.0 ug/l
#3 75.0 ug/1
#4 7.5 ug/1
#5 16.5 ug/1
#6 79.5 ug/1
#7 48.0 ug/1l
#8 4.5 ug/1
#9 37.5 ug/1
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Table K - Breakdown of Benthic Organisms bv Percentare
into Tolerant, Facultative (Intermediate)
and Intolerant (Sensitive) Categories
(based on the tolerance of various macro-
invertebrate taxa to decomposable orsanic

wastes).

Station Tolerant Facultative Intolerant
#1 1.0% 12,879 86.2%
#2 0.2% 8.2% 91.6%
#3 - 419 95.9%
#4, 26% b 4% 69.6%

* #5A - 80.0% 20.0%
#58 30.0% 70.0% -
#6 - 33.3% 66.7%
#7 1.0% 20.4% 73.,6%

*x #3A 6.0% 27 .,0% 67 .,0%
#3B 2.2% 34 .8% 63,0%
#9 0.8% 3.6% 95.,6%

#¥On those stations where a gquantitative samvle was not
taken, a value of 1 was given to each genera for
computation purnoses,
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near Lyon Valley, Pa,.
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“lTotal alkalinity mg/1 | T 45 - 45" i - — -

Pheno. alkallnity Iﬂuﬁé/if~~"~Tﬂdv i O R - -
_jAcidity & mg/1 48 24 _ R D )
_lchloride i 1 mg/1 20 ' w‘":_‘_f_” R -
lea T i ma/1 ] 24 | 20 i - |
- _Sg_lfate Qg/}_ﬁ 35 B B o ) T - ) ) B
.. ! ’ ol

;Iotal Hardness ;om/1 80 60 -

_iTotal Hardness . "2/ §l
_|{Carbonatel haxr /L 45 45

iiCa Hardness TGl 60 -7 R S e E Y B
Mg T cosT 1o Tzo 0 TIo b T o

|Non Carbohafa "’.Z"f.»_‘:‘f /1 35 i5 o R o

- Total col}*orma 130 ml, “} _ LA . »;jnao,BQO 1000 o |
_iFecal coliforns/100 nl. | L.A, | 36 220 i ~
_{Fecal Strep/100 ml. _ A,t _-25wa"_ i .54 w6 | T I S

'L I | R

_ oD, | i mg/1 | 1.0 | o5 | _ | . _1 04 T |
_IBong | ma/l | 1.1 0.8 1.4 7T

;aoo;-mi UV U T T B A T ] ] T
_BOD35 macloloo. 2.1 1 1.6 1 ! —_ —
“lchrorophyil A T p'lC f R R 2 O D T "} T
N0 Ce . |- mg/L _|_ 6 . . — e _

cCD mg/1 4.1 4.9 14 T B

Ivopan "1 T T Tmgn 0,010 | 6013 | — T ""0'007' ] L
rogeN T hme/1 l2.18e | 2uzer L l2d 17 TV
_INH3=N ma/1 0.56 0,04 1 0.011
UTKN . |.mg/1 0.56{.0.04 _| 1. 004 .

Total N mg/1 2.759 | 2,300 1,247 N
_iTotal P__|__ ___] mg/1 0.083| 0,033 | _ __ ___ | _ ___. 0.040 S sy
Ortho P mg/1 0.010 | 0,020 0.23 0.023

- beal"SblL’.ds' Tttt mg/1 Y93 | TPl TV 190 - - .
_||Suspended Solids | mg/1 | 7.2 | = 8.8 | .4
t {Volatile Solids mg/1 - T 37 h .
- P e r-— [ - - — BB — -
i *Computed . - __ - —. SRS VR -

- L,A._,,_.u*b_Acm.denL_w ______ —

- 5 R N - ' - - - -
- — L - e e—
-
-
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Station 3.

‘Jordan Creek
Lo.hill,

Pa.

fpH (Fleld)

Temperat u%e , watex

ROV s S

Oxygen, diss Jolved

Specific conductaqce um/cm{ 155 S | 160 W«{ B -
- To»ta_lA alkallnl 'y'-f' Mg/ YT 7T TASTTTTT T 48 r— "’_} oo
" lPheno. 'ﬁ;&ii‘;fiy } mgff/-'m e 0 B T
N Fg}_c}gty i mg/Za ¢+ 36 | 24 |7~ S ST o

| L. , o - - . o
) _llChlorlde IR Umg/y |~ 26y oo T i |
) “Ca R RENR I R . ) I B
sulfate | | no/l 17 ] o T
: | T '“ et B
E;’Total Hardness Pomg/1 | 607 | 507 17 - T l
TCarbonatejHardness . ;,/1 TTTas T 45 - i T
—l - - | S ’ } [ SRR SR — - - - — e -
‘Ca_Hardness ome ly_i 40 | 30 s !
7Mg no T om/i 0 200 1 20 R _,,__,_, T

Non-carbonate arl, /1 15 | 5 1 ] { h

iTotal Collfor"lC/ 00 nl. . LA, v 10,450 1200 | o
_'Fecal Coliforms 1'v) ol.  L.A. 142 . 230 i R

_IFecal Strgp/lOO mi. . _ 360 [ | 85 222 L '
| [ ]
IBOD, | } mg/1 L 0.8 0.4 -{ _ | 1 0.0 .

BODc. ma/l 12| 0.7 0.8 L
dBODZ . . ., _mg/1 | L8l . .l . - )
BCOD12 i g/l 0 1.9 0.9 .

| ! | -
- = g .= SRS SO R | ORGSO VRSSO S —— - -—
[Chlorophy{l a Lg/1 5.0
T TlTTT T Tg/T T4 75 . =T o B

mg/1l |

75

_mg/l.

mg/l |

ITotal N__

deomg/Y L

0.010

2.905

0,015 _.

00044
2.00

mg/1

O.Q‘l..T

0,04} .

1.06

-0.005 |.

0.04

Total P

mg/l | 3,
ma/l Q.

279 |

057

~3,980
0.028

~2.004
0.025

{Ortho P. R

Taotal Solfids.

mg/l_|.0
mg/1 1

I,o l-.

48

..0,010

153

.9.015
83

_ji Suspended
_llVolatile iSolids

Solids.

_mg/1 | 7.2 |

mg/1

S 7.2 ]

0.4

- - 23
' H*-Eo*n;putedh - L I P
fL.A, - Lab Accident | e
’-L.,,,,....,.‘— e e o - — o~ -
=
-




Station 4.

near

Lowhill,

Unnamed tvibutary to Jordan Creek
Pa.

:T':_»‘w—»‘—‘ P :::r—,-_,_ = B S e -I ZmTTD I RITNG -a S JTER S TS == -uns 'eﬁ ;-_' e
g‘ ; L o/14 6,16 0/20 9/12 9/13 9,14 | 9/
Eﬁper5¥2g€[‘{£?23 nt~”6_~%> 13--—T‘-_i§:§; 14 16 16,5 é— -
- L OF 50.3 ¢ 59.94 _57.21 €0.8 ; 6L.7 4\ 1 __
,bxyge‘,d1$>ol\gd i m3 1 | 9.2 ; 9,3 | 8. - 8.6 }, -
,Flow, “"‘} T T[T ers | G.047 T 0103|0035 7| 0,05 7| 70.057 [ 0.07 | 007
*ICO, . _jomg/1y_ 3. 1.4 _ U S
' ] % ‘ 3 -
- ‘pH (Field) == * units ! 7.3 | 7.8 | 6.3 7.3 6.3 ‘
; ! - T - - T
Specific ngddctqﬁpe um/cm 120 . 175 _f 3 170 1
i i ‘ .
rotal alxhiinity | mos1| 30 " " 4s [ 4. . _ ! N
Pheno.Alkalinity ﬁ mg/l | [¢] o i 0 o
lacigity | | mg/1| 48 _ 24 | . A
| S S
lemtorige | 4 men| a0 o |- S |
‘rCa ] i mg/l) 20 lf 20| R . ““;”“’”‘
!Sulfate - i mg/1 34 L }" T i
Al L s  —
_'Total Hardness _ ma 1l 70 70 o - 3 i
“>Farbonate Hard. /1 30 As T o
_ICa_Hardness __ __ .. _ =7 1. 50 50 ; I
B 20 20 B — |
~_d\on-aCar.;thate haxd, 1, 40 | 25 | R S .
Itotal Coliferrms/100 ml  °  L.A.| 12324 | 600 | N ;
_Fecal Coliforms/ 160 ml. _ | _L.AL___ 92 | 280 | .
_Fecal Strep/100 mi. | __ 80! 94 = 278
l 1 - I b - - - - - - - -t - H - -
e 4 ; 1 1 : ~L
_IBOD, | | mg/1 0.4 | 0.4 . L. 0.0 i i
“lBops | | _mg/1l _1lol ols | 0.4 "
BOD7 T poomos/ly L4 b L - P
BoDy, 0 . me/2 1.6 07 0.3 i
Cﬁléfﬁpbyil 5 1:ilf R A R0 T S A 'f‘" o
- U D R S I R PR R
_lr.0.C. 3 4 - I
€60 | 1.5 41 A T o o P o )
TINOp N T T T Tme/1 10,0057 0,605 | T B N R
_1INO3-N mna/ 1 3,140 2,720! 2,65
NH3-N ) | mg/1 | 0,04 | 004 | 0005} _ | _ S
_|TKN ma/1 1.00 0,56 Q.04
Jrotal N_ | . ___| m8/1 | 4,140 3,280 | | 2632 | e
fTotal P | . | mg/l | 0Q.066 | 0.025 0.075
Jorthe P | .. . __| mg/1.| 0.060 | Q.020 -~ .| .0.040 I o
. Total_Soljds._ ___ | _mg/1 145 143 ) - L _ 119 I .
_lisuspended! Solids mg/1 8.0 15.6 18.4
Volatile Solids_. | mg/) | = | = | ___ {22 | . b - -
_|*_=_Computed __ —“T- e e e SR PR SRR .—— .
M —Ay——Lab-Accident. —— - R NS
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Station 5.

ne..r Schnecksville, Pa.

tleidelberg Heights S,T.P., Outfall

£ T PEIILLTT e Y == -'*-.:;-l,t:-_*::. o B SO TR I AT SRR AR
! 6/14 1 6/16 ' 6/20 9/12 9/13
g_?gypera19¥€zaW9??Ji~ o€ | 18 2 -§W_E 20 20

[oxygen, di

fF low, t

Lssolved

) oF

e
M i i
H 8

0.9

g

o e

e

. - ] - - - T
* €02 mg/1! 11,5 11.5
R _ e
T lpH(Fie1a) units| 6.9 ] 6.9 | Te6.7| 6.3 | 3.3
. N B L o I i ~ B ~ | o L [“ T
,_§EF?EEEENEOPQEEtﬁﬁiﬁwEEZEEi,,§§O | sos 470 ? :
_ IN Lo o _ . o
L Total a_l_xgzillm.ty ng/ll 45 457 o I -
B Pheno. Alkalinity | ng/ly) 0 o B T
Acidity i mn}g/&_! 108 . 90" - -
i e 2! S
O S L o o [ DU B S .
Chloride | mg/l| 55 | ! :
ca 1 ma 1T 36T TH0 ] N A
Sulfate | mg/l! 110 R ) T
' | i : T
N | - L1 U SR SO SRS [ R
Total Hardness ng/1; 20 g 130 ,l
—ICarbonate Har 4. /LTS iz L | S
jCa Hardne:s . ol TA e w0 | N - ) L
:M(‘ " VRS oy -30 - _ Yl— -
_iNens=garbopste hawd /L1 4, 85 N R
_ITotal colirforms oo Leas [ __p. 1023 1 800 | ] —
TlFecal coliforms/100 ml | L.A, 28 L.A. |~
_IFecal Str%p/lOO ml O | .. _19 84 | _ | "i )
] t iy !
Boog | mg/l . 2.9 . 1.3 0 4 ] 0.0 |
—BODs " me/1 3. 3.5 ) ! 1.4 L
_Bobz | i . mgs/l |45 SO U | U S -
BOD3» L oomg/l ) 5.5 7,0 | Lﬁ
{ I —
— B ,4;.. _ I — I J ST
Chlorcphylll 2. pz/l
ftoc mg/1 | 10 | 15 I e
o mg/1 |26 |26 _ | T T T30 - N
-4 U
_ LI}!JQ-H et mg/1 0.0006 | 0,011} N 0.097 _ _
NO3 =N mg/1 | 25.994 | 17,139 | 19.9
SJNHgoN | mg/1.| 0.04 L _ Q.04 . | 1 _1.45 o -
TKN ng/l 1.45 3.08 3,75 o
~iTotal N .| ... ... mg/l | 27.450.7 20.230{ .. _ . .j__ .23.747) _ -
‘ Total P mqg/1 8.15Q 9.60 14.Q .
_fortha P | . ___|__mg/l 6.700 8.60_1 e . L1045 . _
. |Total Soljids | _mg/1 | 445 421 | | 373
Suspended| Solids | mg/1 20.7 16.4 ] T Tg.0 ) T -
_[Volatile Bolids | mg/1 B B S B 126 T
T ¥ < Compifted ! S e
“ILVA. - Lab. Accident 7 lA - I | T T T



Station ©, Mill Creek
sar Schecksville, Pa.

6/20

9/12

1
N ¥
i

’re_gerat yre,wat er‘ °c

Flow

]
Oxygen, dlssolvecl mg/l

-
i
i
t
s | i LS\ AR o s+ ——— {-..__ B

| C0p ‘ 7 _mg/1

16
760,87

T 6.5

pH (Field)_ __units 3 7.6
_lSpecific donductarce um/cm| 185 200 T
_lTotal alkalinity | mg/L 45 30 | ]

Phenc.Alkalinity | mg/L o o 1 -
__{pcidity i mg/l 24 36 . )

! U S - -

__Ichloride | i mg/1 20 7.
Jea T/l 24" 247 — -
_lsulfate | mgsl I O N e -

R N e | B

»frqtal Hardne>s ng/ 1 ! 80 70

V‘Carbonate ‘Hardnes. =-/1 45 30 -

Ca Hardness
Plg "oy
.Non-carbona*p Mva. /i
Total Coliforms, i0uml
‘Fecal Coliforns/100 ml

e TITT B0 T T

BOD?'__»_ { o ”{ mg/l

»-E‘»BOD7- 7 ] . mg/1
LEOD3 5 i L ma,l

_lr.0.c, ma/1

A N
IChlorophyll ? . ps/1

20 0] B
35 40 7 . -
- LAY | 16300 | LA, T
' L.A. . 46 680
! 1 13600.A] 45 89 T T
’ S
1.1 0.4
| mg/1 1.9 | o.8 I
.y S % S (G RN S T
2.1 1.1 | [
- 17~ TTTT7e. 50 T -

C.O‘_D' .

. mg/Y

NOZ-N_ | i mg/l
NO2 =N }

179003 0.013

| 3.411 | 3.467

INH 3 =N | mg/l_ |

0.04 | _0.04

TKN { mg/1 | 0,39 0,397 | " -
JTotal N | | mz/L | 3,780 | 3.870 | ] -

Total P my/ 1 0.155 0.142| "7 7 777 -7
fJortho P | mg/1 - 0.040] " 0.140 1
lTotal Solfids | mg/1 | 178 169 IR i
_lSuspended| Solids | mg/1 8,0 9,2 ) N -
|volatile Bolids | mg/1_ I - ] -
¥ = Compufed -
I S S A T R e A e et

R __[ e e . B ﬁ



f

‘D @b 08 00 ) a8 o0 S G & T = =

_.Non_carbonate Hardme-s ms/l

0 Total Coliforms/1lC “11 L

8500 __

. 600

Station 7. Jor 'an Crocek N
near Schecksville, Pa.
TR, TR AT T NI SATINE SN g STUERRAT 2 I TS TEA T LTI AL .3 2= SIS T, TR I - P
6,/14 | 6/16 6/20 9/12 9/13 9/14 9/ 19
O . —
Temperature, water oC | 37,5 _! 20, | 17 18 18
. A °F | 63.5 68 62,6 64.4 | 64.4 | B
_loxygen, dissolyed _,mg/l ' 10.7- 1. 10,0 | __ 8.4 | - ___ 8.3 . . R
lktow, b i cfs 1. s0o | "4 493 | " 68 | 69 - | 98 | 98
. : , ‘ i
weo, L] menn 3.9 1 3.9 _ - i
=3 “ - T m—
_lpH (Fieldg o ‘imits\ 7.2 | 7.2 7.0 | "7.7 | 7.5 B B
) Spec1f1c onductax}xce um/cx% 175 1907 | 7 77 Ty T 2001 T - "
- e P
“Motal Alkanmty RTINS N 30 - 30 Tt B . B S L
Pheno. Alkalinity; mg/1 ! o 0 1 ~ ] o
_JAcidity | | mg/1 L 24" 24 | _
T DI S { I e - . SN A - -
Chloride : mg/1 |  L.A. L
Ca ) ; mgl/1 ! 24 ! 19 o o - '
Sulfate mg/1 L 27 L
| ! T
P I RS S . SN S S I - -
otal Hardne:s ﬁ_;ﬁ_“;ng_ 1! 70 | 70
liCarbonate, Hardneses 13/ 1 7_304_% 30 . . B
_iCa Hardness S =20 S 60 48 o
Mg " =i/l 1000 22 B I D R
40

L J— —- S — . JRNSUE— - - -—
Iggca], Colllrorms/loo ml | L.A. 309 L.A, _
| Fecal S.txiep/].OO m? ) 23 90 174 L o .
: !
_IBODy L lomgsl 0.1 i 0.5 b 0.0 i i
BODg | L ag1 1.2 | 0.5 0.5 | _
jBoby . | wg/1 o le2 ) 4L ~
4 BOD, o ‘ | mg/1l | 2.3 1.2 .
_lchlorcphylil a | - 48,0 | | AT -
“it.0.C. - f”'rﬁgj"l {4 | s T o mmmm R
_fco.p. [ mg/l 5.2 | 1.1 [ R -~ 20 D
o, T 1 mg/a 0.01d 0.015 | _  _|__ | o.010| _ I
NO3 mg/1 3.729 2.905 3.39
BED - ma/1 0.04 0.04 0.014

TKN mg/l | 0.67] ©0.33] T I 0.04 | T =
Total N_| _ mg/1 4,409 | 3.050 i | 3.400 .
Total P mg/1 0.020| 0.025 0.020 i ;
Jorthe P | | mg/1 0.01d o.,010 | | 0.007 | ] R
| Total Soﬁids . {_mg/1 | 152 | 149 103 -
'Suspended Solids mg/1 7.2 |68 [T T TiToe.s T *
_lVeolatile solids | mg/1 | - T -1 T 28 L
| Shahanasl it b mme— St r - b
¥ Computed ~T T T T T I
TL.A, = Lq’b.’"!\ccidf;‘nt“' oo - h - o o i
by



Station 8.

Unnamed tributary to Jordan Creek
@ Wiedasville, Pa.

Lo

' -v(_; )

t
'
t

ETrmuemeTyioes ey = == - o LIITE ATHIIT W SRR ETT y b Sl e SRR I
[ 6/14 : 6/16 6/20 | 9/12 9/13 | 9/14 o 19
a it i IR
__{Temperat ea_‘_v,a_t,eé. Joc [ 20 | 16 19 18.5
o A I °F 60.8 | o8 | 60.8 66.3 1 " 65,37 ° 7 ”
_loxygen, dissolved{ mg/1i 9.0 9.3 | 8.0} - | 10.8 |
"1 low, L cf 0.05 | 0,04 0.45 0.06 0.06 0.11 | 0.07
o s e ‘*"‘—~>-——'-l’— —— e b — e — - ——— p— ——_— e e R

. lCO’)

i
»
|

mg/1

f
A e gy e e e e

lij (Field) | tnits’| 7.5 7.2 7| 70 82T TE. et e e
Spec1f1cionductar ce um/cm 215 15 200 U S —
;Total Alkalinity g/ A1 7730 T s - - e
“lPheno.Alkalinity | ma/1 D o e
{ég:.daty i mg/ ‘1 a8 0 24 o el Rkt B .-
. ‘}Chlﬁor—fd_emr 1 mosl L 257 T ‘,,__ B B
_ca L _mg/1] 24 21 - - e {
__|Sulfate 1 1 me/I T 39 L T e b
| ‘ ' i S
" |Total Haxglne:s TS 85 By L
__{Carbonate Hargne.. & » 30 T a5 - - 3
_iCa Hazdness - mqf ll 60 52 I
Mg v T I S N SRl P Shl Rl Rl - ;
~INon-carbcnate hurd, ’Mfl ! 50 35 - e e e
ITotal Coliforms/ /1.0 =1 '~ L.A. 777 | 1800 © 800 | T !
" 'Fecal Coliforms/100 ol . L.A. =T I°K S
__Fecal Strep/100 ml TV Ta2so VT © By 200° ) T '. .
i 1 e e
P —

_|BoD, ’: ma/l | 0.6 | 0.5 0.5 1T CoC
- |BODs | i.mg/1 o 14 | k6 |l V2T L]
IRODS . L masl 1i4 e
iBOD,lz._ - - —.-mgSLlo 1.8 1.7 ety EEE . | .
. S _ ‘ t
_Calorozrnyll 7wl o — 4.5 S
i i ‘ R R -
_jiT.0.C. mg/1 4 P — PR
_lc.0.D mg/1 | 3.6 7.5 A
gy, o |_mg/1 | .0.014 0,027 | | _0.009 T
NO=% mg/1 2.666 2.693 T TTTTTIT0.391° 3,91
fNH3 | mgsl | 0,04 | 0.04 0,005 T
_ITKN mg/1 f 0.33 0.33 N —oem04 T T -
“lrotai N | | me/Y | 3,010 3,080 | | | 3.919 b —
_|Total P mg/1 0.015 | 0.030 777 0.040 7]
i Jortho P | | mg/1 | 0.01 0,010 - ~5.013 e
Total Solfids _ | mg/1l | 169 | 153 1} 11z
Suspended| Solids ng/1 5.2 4,8 1.2 )
_lvolatile Bolids | mg/1 | - 1 - | _ __ | _ . ___.] 28 T
—* = Compufed S G
“LJAT =Lab, "Accidents e B | —t - -
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Station 9.

Jordan Cree'.
near Siege

|

LD =y T et

rsvillo.

ra.

6/ 14

6/16 |

!

6/20

9/13

ihemperatu
— biduinptint

re,

.' xygen, dissolved [_

water

__-:,.,_ OI; -

mg/1
) cis

_18.5

T 65.3
9.8

.93,

(79

9/19

Ca Hardne S8 __
g Hardness

{Fecal Strep/100
i

{
I mg/1 3.7 7.1 T )
H_(Field) . __i units | 7.4 __7_.1._,‘.*.-*7_._2_[ 7.6 7.0 e
Sggg}gig'ngggqggAce um/c iBo | 200 ) T 200 Tl
otal AlkAdIinity |  mgs1| 45 I R N AU T
Pheno. Alka;;nltyi mg/1 | o__, 0 e
vomg/l, 24 . 24 I VT D R o
hloride ! ' mg/l° 15 . ; o
o o/l 24 _1__20_ | i R W N i
| " mg/1 ! 28 P A
- I B } S SRR S SR SRR SRR SR
otal Hardness ! ng, ‘1| 70 ! 65 ! }
arbonate|Hardness = =7/1 45 | 45 |
_,;mw‘ﬁq/l LAY ' 20 l ——
|t 0 | 15 __|. I
l on _Carbornate Hardﬂ 33 ?%/;‘ 25 1 20 o
gbotal collforms/loo nl ) L.A  lT1ie00 | 400 | | )
_Fecal Coliforms/100 ml ' L.A, 63 66
ml I ...280 . _l__130_] =289 R ~

@BOD, _ | [ _mg/y | _0.5| 0.4 - _|_ ] 0.0 .
_|BODg mg/l | 1,3 1.7 0.7 L

_Jpop7 L .omg/1 | 1.4 I D D D
BOD; % RIS N S 1.2 —

‘ | - - v . —— - —— o~ —— [ e — et — - -— - -
Tlenlorophyil n ' TEaL |7 37.5 * o
i i

:;iTBJC." T ? gﬁgfl B 37“ —6 B i k -
-_g.Q.D. o mg/l_ 3.7 73.7 — ‘“___.zg_vd_ﬂ____ . o

0.005 0.016

.0.009

Noé-N TV T i Tmg/1 |7 00075 2.784 o 1.66 )
T INHz - my/ 17" 0.04 | 0.04 0,05 |~ T
KN T T T mg/1’ B0 20~ 7-2 E o DY % U A (N S o D¥'c 7- S A .
—retal N “mg/1 0,300 3.410 1,689 |
lTotal P TTUTT I Tmg/l ] T0.,030] 0,030 0T Ty T OLod2 7T o
rtho P mg/ 1 0.020| 0,010 0,01 i

1
|
e -

-Tgtal_Sqlnds

J15L ) 145

106

A3

_|lsuspended| Solids | mg/1 6.0 | 5.6 o lo.s | ) ?

{Velatile $oldds | mg/d | | ____t_ . L | 28 A o

e TComputed é

T = Lab Aceident " |-~ e - - s —
e
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DISSOLVED OXYGEN INVESTIGATIONS

(81)

Basin: _Jordan Cre=k Basin . Date: 9/20/72
Station: (1) South Branch Lyon Creek at Lyon Valley, Pa, Crew: Kaeufer

Sunrise 0648

DIURNAL OXYGEN STUDY

Sunset 1903

PP

Bepth | C WedtHey T T T o e s - '
Ft. Time Conditions Water Temp. C D. 0. mg/1 % Saturation
0.5.]0610 | Dark & Cloudy 15.5 8.6 | 85
0.5 0755 | Partly Sunny 15 9.0 ! 88
0.5 0955 | " " 15 9.2 ! 91

—_— ! — L o

4

0.5 1145 . © o 17 9.6 } 99
0.5 1405 . " " ! 19 9.9 l 105
0.5 11645  Cloudy © 18.5 i 9.0 | 96

io.s 11905  Dark 19 8.4 a9

_ IN-SITU BENTHAN OXYGEN DEMAND
D. O. mg/1 .
Total Depth 0.5 ft. Background Light Bottle ! Dark Bottle Depth
| - b ~ L
D.O. D.O. - D.0. ' Set ft.
(1) 0755 a.m.-1145 noon 9.0 8.2 | ‘8.1 ' 0.5
Temp. °C — » : - :
) i
! i

(2) 1400 p.m,=-1905 P-m, '

Temp. °C | 9.9 9.4 | 9.2 ! 0.5

| L
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(82)

DISSOLVED OXYGEN INVESTIGATIONS

Basin: Jordan Creek Basin Date: 9/20/72

Station: (2) Noxrth Branch Lyon Creek Crew: Kaeufer

near Lyon -\;alley, "Ea.

Sunrise 0648 __D__EER__I\__ALQXYGEN ST‘UDY Sunset 1903
Depth |  |Weather | o T TTonr ' )
Ft. | Time | Conditions = Water Temp. ¢ D. 0. mg/l 7% Saturation
0.5 | 0620 | Dark & Cloudy 15 8.8 ; 86
0.5 | 0805 ! Partly c1ou;1; o 14 10.0 A 96 o
0.5 .+ 1055 | " " 15.5 10.8 i 12)7
0.5 1155 | o no 17.0 ‘11,2 ‘ s
|
10,5 1415 ;" " 19.0 11.2 | 119 .
f ) |
0.5 ' 1655 ' Cloudy 19.0 10.0 106
0.5 1920 "wlzark“ ”“:;Mﬁ:ja_; T 8.7 ; e
_IN-SITU BENTHAL OXYGEN DEMAND
i D. 0. mg/1 .
| Background _Light Bott le ' Dark Bottle D>e‘;‘)_t~h~_“
Total Depth 0.5 ft. p.o. D.O, i D.o. ‘ Set ft.
(1) 0805 a.m,~ 1155 10.0 ; 8.8 | 8.7 0.5
' Temp. ©C ' — ot R B --—~-~~T—~~~"‘—~
A S S—
i (2) 1415 p.m.~1920p.m. ; !
; Temp. °C 11.2 | 9.8/ . | 9.8! 0.5
‘ T s Sl
\ i
-
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(83)

e s omm

_DISSOLVED OXYGEN_INVESTIGATIONS

" Basin: _Jordan Creek Basin .
Station: (3) Jordan Creek at Lowhill, Pa,

Sunrise 0648 DIURNAL OXYGEN STUDY

Date:

Crew:

9/20/72 7

Kaeufer

Sunset 1903

[P o= - - -

Depth ‘Weather o !
Ft, | Time Conditions Water Temp. C D.0, mg/1 % Saturation
—-——-—_..‘_l . — e = | - v . — P e e v 2t = e vt —m e — X e o et m— e -
0.5 . U030 %Dark & Cloudy 15.5 8.8 ; 87
- -,..‘__T,_,., - - . ——
0.5 '0820 | Partly Sunny 15 9.4 ; 92
i i
0.5 1020 " " 16 10.2 i 102
fo.s 1200 ' " no 17 ' 10.7 | 110
! —— e
. 0.5 1425 . " " f 18 10.8 | 114
! , i
N . i
' 0.5 . 1705 Cloudy A 18 10.1 | 106
1 9.5 1930 __ Dark — 17 - 9.6 ‘ 9
_IN-SITU BENTHAL OXYGEN DEMAND
D. O. mg/l”
Backgroung‘“‘" Light Bottle | Dark Bottle Depth
r— e m——— - —_— e
) ‘ .
Total Depth 0.5 ft. D. O. D, O.: D, O, | Set ft.
(1) 0820 a.m.-1200 noon 9.4 8.6 | 9.0 é 0.5
Temp. C —t e + e
' 1
! o
- |
(2) 1425 p.m.-1930 p.m. 10.8 10,1 9.6 0.5
Temp. ~C N pu — l — .
|




(84)
DISSOLVED OXYGEN INVESTIGATIONS

* Basin: i '
S Jordan Creek Basin N pate:  .9/20/72
Station: (4) Unnamed tributary to Jordan Crew: Kaeufer
Creek near Lowhill, Pa. A
Sunrise 0648 _DIURNAL OXYGEN STUDY Sunset 1903
Depth l ' Weather - __-____}, oo T -oﬁ TreTTmTm T T o o -
Ft., ! Time i ond:l.tlons Water Temp. C D. 0. mg/1 % Saturation
—— i e e l . e m——— - - ———— - e,
0.5. (0640 % Dark i Cloudy } 15 8.4 ) 82
0.5 |oe4s ; Partly Sunny 15 8.6 \ 84
0.5 . 1030 " " | 15 8.6 ! 84
e et e ; N 4 -
"o.5 1205 " " % 16 © 8.7 4 87
0.5 1443 . " " : 16.5 8.7 ‘ 88
0.5 11715  Cloudy ) 16.0 ' 8.6 ! 86
© 0.5 - 1945 Dark . 16.0 8.4 ‘ 84
IN-SITU BENTHAL OXYGEN DEMAND
D. O. mg,';l .
Eackgr ound Light Bottle wi Dark Bottle Depth
Total Depth 0.5 ft. D.O. D.O. | D.O. E‘Set ft.
I ]
(1) 0845 a.m.-1205 noon 8.6 8.2 ! | 8.2 | 0.5
Temp. (o . o ‘L R -
' 8.7 | !
.- —— e e e ' - .
: t
i (2) 1445 p.n.-1945 p.m. 8.7 Removed ffom stfeam by children!
Temp. “C ' Recovered| bottles T

gt -
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' (85)
DISSOLVED OXYGEN INVESTIGATIONS
. “Basin: Jordan Creek Basin Date: 9/21/72
(6) Mill Creek near Crews Kaeufer
' Schnecksville, Pa. e
N “
I ) Sunrise 0648 DIURNAL OXYGEN STUDY Sunset 1903
Beptn | | [weather T ~
I , Ft. Time Conditions i Temp., C D. 0. mg/1 % Saturation
0.5 + 0600 iDark ] 4.5 8.3 ; 81
0.5 | 0750 | Cloudy | 15 8.4 ,‘ 82

'

7

0.5 1010 | " s 15 8.8 | 86
i

0.5 1155 | v * 16 © 9.2 E 92

L 0.5 1515 . " ‘ 15.5 9.8 | 97

1 0.5 1805 " 15 9,6 i 94

1 0.5 11955 Darnk 15 9.3 | 91

IN~SITU BENTHAL OXYGEN DEMAND

D. O. mg/.'l .

Background

Light Bottle | Dark Bottle Depth

y

. Total Depth 0.5 ft. D.oO. D.O. D.O. ' Set ft.
; e e - o e . ‘———~-——1A—o—— r—— e ra— - —-

(1) 750 a.m,- 1155 a.m. 8.4 | 11,9 ] 11.6 0.5
Temp. ©C — - - R :

. i (2) 1515 p.m,-~1955 p.m.
o
Temp. C




(86)

DISSQLVED OXYGEN TINVESTIGATIONS .

" Basin: Jordan Creek Date: ._?{%1/72 _
Station: (7) Jordan Creek near Schnecksville,Pa, Crew: Kaecufer
Y
Sunrise 0648 _DIURNAL OXYGEN STUDY Sunset 1903
! 'Depth Weather i °
 _Ft. |Tme | Conditions |~ Temp. C _ D.0, mg/l % _Saturation_
i z
0.5 {0615 . Dark ! 15 _ 8.6 = 84
- . —— - va
4 , [
- 0.5 | 0800 | Cloudy | 15 8.8 ! 86
. : b
0.5 1030 | ' 15 9.8 '; 96
—— ‘ . ——
' i
. 0.5 1215 1 ¢ ; 15 10.5 ; 103
0.5 1500 | " 3 17 13.2 | 136
0.5 {1740 . " ‘ 17 ' 12.6 ! 130
| 0.5 {1935 Dark 17 10,6 _ 109
U ——
IN-SITU BENTHAL OXYGEN DEMAND
D.O. mg/1 «
) rggsggiggnd I Light Bottle__~J Dark Bottle Depth
Total Depth.0.5 ft. 5 |
D.O. D.O, ! D.o. ; Set ft.
—— e o T . VN - —— [ S, . o P
) t
- | ' i :
(1) 8 a.m.-1215pm 8.8 | 1.8 | 11:6.) o.s
Tempo c AR S Tyt T ....,.‘_.___..,‘ — ' .
) i ‘
| TR S :
i x :
(2) 1500 p.m,-1935 p.m,
Temp. °C | 13.2 0.9 = 6.7 0.5
!




(87)

DISSOLVED OXYGEN INVESTIGATIONS

Creek at Wiedasville, Pa.

f

Sunrise 0648 DIURNAL OXYGEN STUDY

Basin: _Jordan Creek Basin — Date: -2z
Station: {(8) Unnamed tributary to Jordan Crew: _Kaeufer —

Sunset 1903

LI I N O e
.

Depth Weather T T T T ”
Ft. Time iConditions Temp. C D. 0. mg/1 % Saturation
e e T T
0.5 | 0625 |, Dark l 16 9.8 98
) R = T
] |
I 0.5 ' 0815 Cloudy | 16 10.1 101
0.5 - 1045 | m | 16 12.0 ‘ 120
He2 L 4 —
l 0.5 1235 " : 16 11.4 ; 114
.5 1445 " ! 17.5 13.2 138
I .5, 1725 " 17 12.3 127
0.5 | 1920 Dark 16.5 11.9 120
S UV — ————
I _IN-SITU BENTHAL OXYGEN_DEMAND _
I D. O. mg/l.. .
Background Light Bottle ! Dark Bottle Depth
Pl
l Total Depth 0.5 ft. D.o. D.o. } D.0.  Set ft.
—_— e Yt e e e [N R - —_—
(1) 815 a.m. =~ 1235 p.m. : § -
Temp. °C 0.1 1 . s 24 05
- - . - . —! - - 1} - ' e e an e
. (@) 1445 p.m.~1920 p.m, ! ;
l Temp. ©°C 13,2 11,0 ! 11.0 0.5
T - - N e S = Bt Mt -
I -



~ Basin:

Station:

(88)

_DISSOLVED OXYGEN_INVESTIGATIONS

Jordan Creek Basxn

(9) Jordan Creek near

o ———

Sleglersv1lle, Pa.

Sunrise 0648

_DIURNAL OXYGEN STUDY

Date: 9/21/72

- an

Crew: Kaeufer

Sunset 1903

Depth }Weather | o TR -
Ft. JTime ‘Pondltlona I Temp. C D O. mg/l % Saturation
T
0.5 ! 0640 Dark 1 15 8.8 86
0 = . | S
i I
0.5 | 0835: Cloudy | 15 8.9 87
0.5 ' 1100 " 1 15.5 10.6 i 105
" 0.5 1250 " ‘ 16 11.2 ' 112
i
0.5 1430 " 17 13.1 135
0.5 | 1710 " 17 12.0 124
| 0.5 ﬁ_1gos __ Dark 16.5 11.4 115
IN-SITU BENTHAL OXYGEN DEMAND
D. O. mg/1° -
Backgrouq§ L Light Bottle ' Dpark Bottle Depth -
’ T T N
Total Depth 0.5 ft. D.O. D,O. " | D.O. Set ft.
SN -_._,Jr_-_.“_,k,._.,«}_ —— [
(1) 835 a.m. - 1250 a i ‘
Temp.oc 8.9 | 12.2 B 12,0 0.5
! H
_ ‘ “ i
(2) 1430 p.m. - 1905 pm 13.1 10.2 10.2, 0.5
Temp.°C B el . Lo ;

$






— eeey wuy R W AN B ER SR B



