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INTRODUCTION 

The Federal Clean Water Act (1977) was established to preserve and protect the 
waters of the United States. A major goal of the Act is corTJTionly expressed as 
11 fishable/swi1T1Tiable waters" and was defined in the Act as 11 

••• water quality 
which provides for the protection and propagation of fish, shellfish, and 
wildlife and provides for recreation in and on the water ••• " (Section 
101(a)(2) of PL 95-217). The Act further stated that this goal be achieved, 
wherever attainable, by July 1, 1983. 

The Act requires each state to prepare a biennial report which describes 
existing water quality and evaluates the status of surface waters with regard 
to the 1983 goal. This report has been prepared to fulfill that requirement. 

Section 305(b) of the Clean Water Act requires that the states provide the 
following information in their reports: 

A thorough description of existing water quality, including an 
analysis of the extent to which such waters currently support 
balanced populations of aquatic life and allow for recreational 
activity. 

Projections of water quality conditions after implementation of 
the control programs specified in the Act. 

An estimate of the environmental, social and economic impacts 
of achieving or not achieving the goals of the Act. An 
estimate of the date of such achievement should be included. 

An assessment of nonpoint source problems, along with 
reconmendations for their control (including cost estimates for 
implementation). 

An evaluation of the effectiveness of existing pollution 
control programs and recorrmendations for future modifications 
to those programs, if needed. 

Further information about water quality is available upon request from: 

The Ohio Environmental Protection Agency 
Office of Wastewater Pollution Control 
Division of Surveillance and Water Quality Standards 
361 East Broad Street 
Columbus, Ohio 43216 
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Executive Summary 

Monitoring Programs 

Ohio has 163 fixed monitoring stations in its ambient monitoring network. 
Most of these stations are located in problem areas and on certain principal 
streams (i.e., subbasin mainstems plus streams with at least 100 square miles 
of drainage area). These stations were chosen after a review of intensive 
river basin studies between 1949 and 1965 and involved over 1000 sampling 
stations. Additional water monitoring programs include (1), 30 biological 
monitoring sites, 20 of which are used for major discharge impact assessments; 
(2), approximately 6 intensive surveys per year that comprehensively evaluate 
water quality (i.e., they include extensive chemical/physical and biological 
sampling in selected rivers and streams); and (3), selected public lakes and 
reservoirs. Effluent monitoring consisted of 25 and 30 municipal and 51 and 
53 industrial compliance monitoring sites during 1978 and 1979, respectively. 
These data are used to determine compliance with National Pollution Discharge 
Elimination System (NPDES) permits, to validate self-monitoring reports, and 
to provide support for enforcement actions. 

The overall findings of the subbasin reports (Volume IV of the 1980 305(b) 
report) suggest that modifications to the Monitoring Strategy are in order. 
The fixed station network practically overlooks small streams, which are 
primarily evaluated with intensive surveys. Only 32 percent of the principal 
stream miles in Ohio have been evaluated with the fixed station network since 
1972. It is clearly beyond the resources of the State to monitor all streams, 
but modifications to the present Monitoring Strategy and the development of 
computer software for data analyses could yield more information per sample 
analysis. A well designed sampling and data analysis program can provide 
useable information concerning existing ambient water quality and long term 
trends on a subbasin or regional basis without sampling every stream. 
Additional sampling in Ohio is needed to address the impact of watershed 
characteristics (i.e., land-use, soils, population density) on ambient water 
quality. Such information can and will be obtained utilizing the fixed 
station network in conjunction with intensive stream surveys and special 
nonpoint source monitoring. The reader is referred to Volume II of the 1980 
305(b) report for details concerning the Monitoring Strategy. 

1 This need is demonstrated by numerous subbasin reports in Volume IV 
that suggest that elevated heavy metal concentrations (especially 
iron, also lead and cadmium) and high fecal coliform concentrations 
are attributable to widespread existing or natural background 
conditions. More specific data are clearly needed to fully 
understand these and similar problems. 
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Intensive Surveys and Special Studies 

Ohio EPA conducts intensive surveys and special studies on a regular basis to 
gather comprehensive chemical/physical and biological data on important stream 
segments. The results of these investigations are used to determine cause and 
effect relationships concerning pollution problems and water quality, to 
evaluate existing instream, chemical/physical and biological conditions, to 
determine compliance with water quality standards and NPDES permit conditions, 
to develope water quality standards and stream Use Designations and to provide 
a partial data base for 305(b) reports. Major intensive surveys and special 
studies conducted between 1977 and 1979 are the following: the Ottawa River 
(Allen and Putnam Counties); Brush Creek (Montgomery and Miami Counties); Mill 
Creek (Union County); Southwest Branch Vermilion River (Huron County); 
Blanchard River (Hancock and Putnam Counties); Rocky Fork (Richland County); 
Paramour Creek (Crawford County); Sandusky River (Wyandot and Crawford 
Counties); Olentangy River (Crawford County); Big Darby Creek (Union, Madison, 
Franklin and Pickaway Counties); Scioto River (Delaware, Franklin, Pickaway, 
Ross, Pike and Scioto Counties); and Gilroy Ditch (Clark County). Final 
reports are forwarded to USEPA; two of these reports (Ottawa River and Brush 
Creek) are included in this 305(b) report. 

A. "Water Quality Study of the Ottawa River" (Intensive Survey) 

A water quality study (intensive survey) of the Ottawa River was conducted by 
the Ohio Environmental Protection Agency between 1974 and 1977. The existing 
biological and chemical quality of the Ottawa River was evaluated to assess 
the impact of improvements in wastewater treatment from the city of Lima and 
industrial discharges located in Lima. The study area included a 45 mile 
segment of the Ottawa River from above Lima to the mouth, as well as a segment 
of the Auglaize River upstream and downstream from the mouth of the Ottawa. 

Physical, chemical and biological parameters were used to evaluate water 
quality as either good, fair, or poor. Chemical-physical data were collected 
from 1974 to 1977, benthic macroinvertebrates were collected during the 
sumners of 1974, 1976 and 1977 and fish were collected during 1976 and 1977. 

Chemical-physical parameters evaluated included; temperature, pH, dissolved 
oxygen, suspended and dissolved solids, total hardness, arm,onia-nitrogen, 
nitrate-nitrogen, total kjeldahl nitrogen, total phosphorus, foaming agents 
(MBAS), chemical oxygen demand (COD), total chromium, hexavalent chromium and 
phenolics. Biological evaluations included; quantitative analyses of benthic 
macroinvertebrate co11111unities established on artificial substrate samplers, 
qualitative collections of benthic macroinvertebrates from natural stream 
substrates, qualitative samples of the fish communities and determination of 
relative species abundances, fecal coliform bacterial counts and biochemical 
oxygen demand (BOD). 

The data show the Ottawa River was biologically healthy and water quality was 
good upstream from Lima at river mile 46.0. From just above the Lima STP 
(RM 37 .7) to river mile 7.9 the fish and macroinvertebrate communities were 
degraded due to a variety of causes and water quality was poor . Near the 
mouth of the Ottawa River (RM 1.0) water quality was fair and the river had 
recovered to a near healthy biological condition . The water quality of the 
Auglaize River upstream and downstream of the Ottawa River was good, as 
indicated by healthy and well-balanced benthic macroinvertebrate communities . 

../ 
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The most severe water quality problems found during the study were: (1), low 
dissolved oxygen concentrations above the Lima STP due to combined sewer 
overflows and a series of dams in Lima; (2), chlorine toxicity problems 
inmediately downstream from the Lima STP; and (3), high anmonia and chromium 
concentrations coupled with low dissolved oxygen concentrations downstream 
from an oil refinery and a petro-chemical plant in Lima. The most severely 
polluted stretch of the Ottawa River was from river mile 36.8 to the Allentown 
Dam (RM 28.8). Fish populations were essentially devoid from this segment of 
the river; only two pollution tolerant species were collected. 

Despite the severe water quality problems documented, a dramatic improvement 
in the chemical and biological quality of the Ottawa River below Lima has 
occurred since 1960. In 1960, fish were absent from the entire Ottawa River 
downstream from Lima, and in a portion of the Auglaize River downstream from 
its confluence with the Ottawa. Continued improvement was observed between 
1974 and 1977 as a result of large scale improvements in the Lima STP and 
industrial dischargers in Lima. Further improvement will be largely dependent 
on a reduction of the anmonia load entering the Ottawa River from the Standard 
Oil refinery and Vistron Corporation. 

B. "An Evaluation of the K & S Circuits Effluent and its Im act on Brush 
Creek" S ecia Stu 

Brush Creek is a tributary of Ludlow Creek in the Stillwater River Subbasin. 
It originates in Northwestern Montgomery County and flows northeast into Miami 
County. The creek is 8.0 miles in length, has a gradient of 15.1 ft./mi. and 
drains an area of 23.7 square miles (Ohio DNR, 1960). The area is mostly 
rural with the town of Phillipsburg being the only conmunity in the drainage 
basin. Domestic waste is treated by individual systems such as septic tanks. 
The only source of industrial wastewater in the Brush Creek Subbasin is K & S 
Circuits, a manufacturer of printed circuit boards, located in Phillipsburg. 
This entity discharges its process wastewater into a storm sewer which flows 
approximately 0.6 miles to Brush Creek. Other potential sources of pollution 
in Brush Creek are nonpoint sources such as agricultural runoff and septic 
tank leachate. 

This investigation was undertaken by the Ohio EPA to determine the impact of 
the K & S Circuits discharge upon Brush Creek. Data were collected on the 
chemical/physical quality of the K & S Circuits effluent and on the toxicity 
of this effluent to aquatic life. On May 1, 1979, the owner stated that K & S 
Circuits was no longer discharging to the storm sewer. Additional studies 
were conducted to determine the extent of the residual effects upon Brush 
Creek from the K & S Circuits effluent. These studies included data on the 
chemical/physical quality, the chemical quality of the bottom sediments and 
the biological quality of Brush Creek. 

The results of these studies show that K & S Circuits violated their NPDES 
permit limits, and that the K & S Circuits process wastewater was acutely 
toxic to aquatic life. Furthermore, evidence of the adverse effects of the 
K & S Circuits discharge upon Brush Creek remained after the discharge had 
reportedly ceased. Bottom sediments in Brush Creek downstream from the storm 
sewer were heavily contaminated with copper for at least 5.0 miles . The 
stream showed obvious signs of biological damage for the same distance. The 
results indicate that copper is the primary contaminant responsible for the 
biological damage observed in Brush Creek. 

,./ 
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Subbasin Reports 

The subbasin reports describe existing water quality throughout Oh io and 
evaluate the status of Ohio's surface waters with regard to the 1983 clean 
water goals established by the Clean Water Act of 1977. Additional 
infonnation in this volume includes, wherever available: (a), projections of 
water quality conditions after implementation of pollution control programs; 
(b), an assessment of nonpoint source pollution problems (excluding cost 
estimates for implementation of nonpoint pollution control); and (c ) , an 
evaluation of the effectiveness of existing pollution control programs. 

The goal of the Act, co111T1only expressed as 11 fishable/swi111T1ab l e waters", was 
defined in the Act as" ..• water quality which provides for the protection and 
propagation of fish, shellfish, and wildlife and provides for recreation in 
and on the water .•. "(Section 10l{a)(2) of PL 95-217). The Act further stated 
that this goal be achieved, wherever attainable, by July l, 1983. Streams and 
stream segments were classified with respect to the attai nment of 1983 clean 
water goals as follows: 

1) streams and stream segments that currently meet 1983 goals, 

2) streams and stream segments that are expected to meet 1983 goals after 
implementation of pollution controls prior to 1983, and 

3) streams and stream segments that are not expected to meet 1983 goals. 

The evaluations with respect to the atta i nment of the fishable/swimmable goals 
in Ohio surface waters are surrmarized in Table IV-1. Recent data were not 
available for many streams, thus limiting the stream miles evaluated to 3758, 
or only 9 percent of the 43,900 stream mi les i n Ohio. Over 2700 stream miles 
were found to currently meet the fishable/swimmable goals, or are expected to 
achieve that goal prior to 1983. The small percentage of the total stream 
mileage actually evaluated in this report and the non-representative method of 
selecting streams for evaluation (i.e., a bias towards selecting stream 
segments in problem areas) precludes any projection of the percentage of total 
stream miles in Ohio that will meet the 1983 clean water goals. Considerably 
more is known about the principal streams2 (32 percent of the 7080 mi les of 
principal streams), reflecting the emphasis these areas receive in the Ohio 
Water Quality and Pollutant Source Monitoring Strategy (Mon i toring Strategy) . 
Of the principal streams evaluated, 1602 miles, or approximately 70 percent, 
were found to currently meet the fishable/swi111T1able goals, or are expected to 
achieve that goal prior to 1983. The substantial percentage of principal 
stream miles actually evaluated and the fact that the Monitoring Strategy 
primarily addresses known point source water quality problem areas suggests 
that 70 percent is a good estimate of the principal stream miles in Oh io that 
will meet the 1983 fishable / swirrmable goal. It is important to point out that 
the degree of knowledge about the streams evaluated is quite variabl e and may 
not be sufficient in some cases to accurately assess water qua l ity for other 
purposes. For example, the amount and kinds of information needed by Ohio EPA 
to determine water quality standard use designations in the future wi l l 
probably be more extensive than the data utilized in some of the subbasin 
reports. 

2 Principal streams are all subbasin mainstems pl us streams draining more 
than 100 square miles. 

j 
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Table IV-1. Summary of the evaluations made in the 1980 305(b) subbasin 
reports. 

Fishable/Swimmable All Streamsa Principal streamsb 
Status miles (percent) mil es (percent) 

Currently meets goals 2217 (5.0%) 1287 (18.2%) 

Expected to meet goals 519 ( 1. 2%) 315 (4.4%) 
prior to 1983 

Not expected to meet goals 1022 (2.3%) 654 (9.2%) 
prior to 1983 

Total evaluated 3758 (8.5%) 2256 ( 31. 8%) 

Total not evaluated 40,161 (91.5%) 4830 (68.2%) 

Total stream mileage 43,919 (100.0%) 7086 ( 100 .0%) 

a Number of stream miles (excluding intermittent streams) listed in 
Gazetteer of Ohio Streams (Division of Water, Ohio DNR). 

b Principal streams are all subbasin mainstems plus streams draining more 
than 100 square miles. 

Ohio's point source problems fall into either one of two general categories, 
municipal or industrial. Wastewater discharged from (a) municipal wastewater 
treatment plants having minimal levels of treatment, (b) inadequate facilities 
resulting in overloading and bypasses, or (c) areas where combined sewers 
discharge directly to streams, generally cause water quality standards 
violations for dissolved oxygen, ammonia and fecal coliforms. Heavy metals 
violations for total iron, lead, zinc and cadmium may also occur in urban 
areas. Major water quality problems related to industrial point sources are 
generally found in highly industrialized-urban areas. A number of 
municipalities have enacted new laws which require better industrial effluent 
pretreatment prior to discharge to publicly owned wastewater collection 
systems. In addition, the enforcement of pretreatment requirements is a 
prerequisite for improving water quality in certain areas. 

The findings of several key subbasin reports with water quality problems are 
outlined below. 

Ottawa River Subbasin. The Ottawa River below Lima is not expected to meet 
the fishable/swimmable goals prior to 1983, but recent studies revealed 
substantial improvements in water quality compared to 1960 conditions. 
Further improvement in the Ottawa River will be dependent on a reduction of 
the ammonia load entering the Ottawa River from the Standard Oil Refinery and 
the Vistron Corporation. 
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Cuyahoga River Subbasin. Analysis of water quality data from the Cuyahoga 
River revealed substantial improvements in dissolved oxygen concentrations 
over the past ten years . However, most of the Cuyahoga River and many of the 
major tributaries are not expected to achieve fishable/swimnable conditions 
prior to 1983. Water quality improvements are expected during the mid and 
late 1980 1s after completion of numerous pollution abatement projects that are 
under construction or in the design stages. 

Great Miami Basin. A 95-mile stretch of the Great Miami River from Tipp City 
to the Ohio River is not expected to meet the 1983 clean water goals . The 
worst degradation exists between Dayton and Franklin where numerous municipal 
and industrial dischargers cause severe temperature and dissolved oxygen 
problems. Continued water quality problems are foreseen despite numerous 
wastewater treatment improvements under construction or planned. 

Middle Scioto River Subbasin. Pollutant loading from the metropolitan 
Columbus area exceeds the assimilative capacity of the Scioto River, despite 
wastewater treatment improvements at several facilities. Warmwater Habitat 
(WWH) standards violations for dissolved oxygen, arrrnonia, fecal coliforms, and 
phenolics were observed. The diversion of upstream flows for public water 
supplies combined with the sheer volume of wastes generated in the 
metropolitan Columbus area will likely prevent the attainment of the 1983 
clean water goals in the foreseeable future. 

Upper and Middle Tuscarawas River Subbasin. The upper Tuscarawas River from 
the headwaters to below the Sandy Creek confluence is a very complex system. 
Over 290 point sources discharge to the river or its tributaries. The primary 
water quality problems in the Tuscarawas River mainstem are dissolved oxygen, 
ammonia, phenolics and total dissolved solids. Improvements are expected in 
the Tuscarawas River above Barb'erton after completion of several pollution 
control projects. However, the river below Barberton is not expected to meet 
1983 goals in the foreseeable future. 

Mahoning River Subbasin. Urban and industrial land-use has a substantial 
impact on the water quality of the Mahoning River below the city of Warren. 
The sheer volume of wastewater generated combined with generally outdated 
wastewater treatment at municipal and industrial facilities creates a grossly 
polluted aquatic environment. Water quality improvements are anticipated 
following the termination of steel making operations at several plants in the 
Mahoning Valley, but 1983 clean water goals are not expected to be attainable 
within the foreseeable future. 

The water quality problems discussed above result primarily from point source 
discharges and also urban nonpoint source runoff (including combined sewer 
overflows). Water quality degradation arising from mine drainage nonpoint 
pollution are prevalent in Southeast Ohio. Areas impacted by mine drainage 
include portions of the Hocking River Basin, the Raccoon Creek Basin, the 
Moxahala Creek Subbasin, and several minor Ohio River tributaries . The reader 
is referred to a separate document (Volume V of the 1980 305(b) report) 
compiled by the Industrial Coal Operations Group of the Ohio EPA for a 
detailed treatment of the mine drainage pr9blem . 

. / 
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Little detailed information is available concerning the impact of agricultural 
nonpoint pollution on fishable/swirrmable conditions in Ohio streams, although 
siltation, channelization, and riparian habitat alterations have had 
documented impacts on the fisheries of Ohio3. Intensive agricultural 
land-use exists in many areas of Ohio and potential water quality impacts were 
cited in subbasin reports from the Wabash, Maumee, Sandusky, Scioto and Great 
Miami River Basins. Impairment of the 1983 clean water goals was not 
attributed to agricultural nonpoint pollution in most instances. However, 
more comprehensive evaluations (i.e., encompassing in-depth physical/chemical 
and biological sampling) are needed to determine how intensive agricultural 
land-use affects fishable/swirrmable conditions in many streams of western and 
central Ohio. 

Abandoned Coal Mine Drainage 

Drainage from abandonded coal mines has adversely affected approximately 1500 
stream miles in 27 counties in Ohio (primarily southeast) and has resulted in 
Ohio water quality standards violations for sulfates, pH and total iron, 
manganese, zinc, and dissolved solids. 

The Abandoned Coal Mine Drainage section provides a water quality assessment 
of all streams and reservoirs within watersheds containing coal mines 
abandoned without adequate reclamation prior to 1972. The assessment is based 
upon a compilation of all available water quality data (1955 to 1979), and 
provides a comprehensive analysis of areas and the degree of degradation due 
to past mining activities. 

Of the 1500 total stream miles affected by mine drainage, approximately 980 
miles are rivers with at least 100 square miles of drainage area. The 
distribution of affected stream miles by major river basin are as follows: 

Major River Basin 

Southeast Ohio River Tributaries Basin 
Central Ohio River Tributaries Basin 
Muskingum River Basina 
Hocking River Basin 
Scioto River Basin 
Mahoning and Little Beaver River Basinsa 

Miles 

295 
210 
210 
150 

81 
40 

a. A detailed report for this Basin is in preparation. 

Contributing to mine drainage affects are approximately 370,000 acres of 
abandoned strip mines, 7,000 acres of coal refuse piles (over one acre in 
area) and 3,000 underground mines. 

3 Trautman, M.B. 1957. The fishes of Ohio. Ohio Univ. Press, Columbus, 
Ohio. 683 p. 
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The Land Reborn study (1974)4 estimated that approximately 70% of the acid 
mine drainage in Ohio originates from improperly sealed underground mines. 
This assessment supports those findings. Concentrations of sulfates, total 
manganese and iron, and pH exceed Public Water Supply standards in the raw 
water at 13 of 15 surface public water supplies affected by abandoned mines; 
proposed, federal, secondary drinking water standards are exceeded in the 
treated water at 10 of these water supply plants. Thirty fish kills 
attributed to mining have been reported by the Ohio Department of Natural 
Resources (DNR), Division of Wildlife between 1966 and 1978. Many have gone 
unreported. 

Ohio DNR estimates the cost to reclaim the abandoned coal mines and refuse 
piles in Ohio is over 4 billion dollars. The projected funding available to 
Ohio for reclamation will be about 10 million dollars annually. Without 
reclamation most coal mine drainage affected streams will fail to meet Ohio's 
water quality standards. 

Biological Evaluation 

Benthic macroinvertebrate conmunities were used as indicators of water quality 
at sites on major streams and rivers across the State of Ohio during the years 
1974 to 1978. Benthic data collected from modified Hester-Dendy, artifical 
substrate samplers included the types and numbers of taxa retrieved, Shannon 
diversity indices and, where applicable, Li coefficients of variation for 
replicate samples. Water quality evaluations were based on the above 
parameters, and stations were assigned to one of four classes: Class I 
(Excellent), Class II (Good), Class III (Fair), and Class IV (Poor). 

The biological evaluations are not representative of conditions for all 
streams in Ohio. Many of the sampling locations were located below point 
source dischargers and were part of an NPOES monitoring program. Overall, 180 
evaluations were made at 122 stations on 45 stream and river segments in 
Ohio. Of the 180 biological evaluations, 2 percent were Class I, 19 percent 
were Class II, 38 percent were Class III, and 41 percent were Class IV. 

Ohio Lakes and Reservoirs 

Trophic status determinations and concentrations of chemicals exceeding Ohio's 
water quality standards are presented in an inventory listing 210 public lakes 
and reservoirs (Table VII-1). Eighty-three lakes (40%) have been classified 
according to trophic status. Of these, 78% are eutrophic, 13% mesotrophic and 
9% hypereutrophic. Results suggest that lakes and reservoirs in the sandstone 
bedrock areas of the State have lower trophic levels than those in the 
limestone and glaciated regions. The water quality in most of the 71 lakes 
and reservoirs surveyed by the Ohio EPA from 1975 to .1979 is generally good. 
Seventeen lakes and reservoirs had metal concentrations that exceeded Ohio 
water quality standards; the most conman, copper, was exceeded in 13 lakes. 

4 Board on Unreclaimed Stri~ Mined Lands. 1974. ttLand Reborntt. Prepared by 
Skelly and Loy Consulting Engineers, Columbus, Ohio. 91 pp. 
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lakes . High bacterial counts were always associated with storm runoff 
events. Two lakes in urban environments have been adversely affected by 
activities in their drainage basins. Resource extraction (coal and/or oil and 
gas) has degraded water quality in five Ohio lakes and reservoirs. Four 
reservoirs have been affected to the extent that either their use as public 
water supplies is prevented, or expensive, supplemental treatment is needed. 

Ohio Wetlands 

The following changes in wetland acreage have occurred in Ohio between 1954 
and 1974; shallow fresh marsh -7%, deep fresh marsh -38%, open fresh marsh 
+39%, shrub swamp +3%, wooded swamps +4% and bogs -3%. Lake Erie coastal 
wetlands are the most extensive wetlands in Ohio. They have decreased in area 
by approximately 50% between 1954 and 1974. This decrease was due, in part, 
to current high water levels and wetland drainage for agricultural, industrial 
and residential development. Currently, approximately 10,000 acres of wetland 
in Ohio are protected by Federal and State government and private 
organizations. 

Ground Water 

Most ground water in Ohio is uncontaminated, therefore, the major emphasis of 
the Agency's program has been the prevention of ground water contamination 
through proper land used practices, adequate well construction and siting, and 
defining ambient water quality as well as existing and potential problem areas. 

Approximately 200 individual requests for information on local ground-water 
quality were handled by the Division of Ground Water during the reporting 
period. Nearly 75 percent of the documented contamination cases were related 
to on- lot sources. The most prevalent water quality problems were turbidity 
and bacterial contamination, on-lot sewage disposal effects or spillage and/or 
leakage of petroleum products. The vast majority of these problems were 
directly attributed to improper well siting or deficiencies in well 
construction and maintenance. A few problems were related to on-lot 
application of pesticides. 

Contamination of individual wells from oil and gas drilling activity was the 
second most prevalent problem and comprised 48 individual requests during the 
two-year reporting period . Well contamination from brine, crude oil, or 
natural gas were equally colTITlon and were largely concentrated in southeastern 
areas of the State. Faulty annular injection systems for brine, inadequate 
casing or cementing, and leakage from brine storage pits were the most common 
sources of local contamination. 

A total of only six contamination complaints were related to road salt 
application or open salt storage and were all in the northeastern area of the 
State. Less than 5% of the documented contamination problems were attributed 
to land disposal facilities. 

Water Quality at Lake Erie Bathing Beaches 

The majority of Lake Erie beaches had good to excellent bathing water quality 
in 1978-1979. The only reported beach closing was at Port Clinton for a 
portion of the 1979 recreational season. Five of seven beaches sampled 
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between Vermilion and Cleveland-Edgewater had poor bathing water quality, 
reflecting the impact of nearby urban development. There was a significant 
increase in the frequency of moderate fecal contamination (sample values 
exceeding 1000/lOOml) in 1979 compared to 1978, probably as a result of 
weather conditions. 

Water Depletion 

Water quality problems ar1s1ng from the depletion of a water resource are not 
a widespread concern in Ohio. However, segments of at least three rivers, the 
Cuyahoga River in the Akron-Kent area, the East Branch of the Rocky River at 
Berea and the Scioto River at Columbus, experience aggravated water quality 
problems because of water withdrawals for public water supplies . This 
diversion of substantial volumes of water during the dry surnner months can 
leave inadequate dilution water for the assimilation of municipal and/or 
industrial wastewater effluents. 

Toxics 

The approximate number of water pollution incidents that were investigated by 
the Ohio EPA Emergency Response during 7/77 to 7/78 and 7/78 to 7/79 were 1314 
and 1896, respectively. The numbers of incidents by category, i.e., 
hydrocarbons, chemical, sewage and other, are found in Tables VIII-7A and 
VIII-7B . The highest numbers of toxic incidents for each reporting year 
occurred in the hydrocarbon category (gasoline, oil, fuel oil, etc.) followed 
by toxic chemical incidents. 

The Adjutant General Disaster Service Agency (DSA) has primary responsibility 
for responding to radiation incidents in Ohio. Ohio EPA Emergency Response 
generally responds to 3 to 5 radiation incidents per year. New programs are 
being developed by Emergency Respnse and DSA to coordinate radiation response 
activities throughout the State. 

An estimate of the river miles affected by toxic spills is given for each 
month beginning with August 1978. An estimated 1215 river miles were affected 
by toxic spills from August 1978 to July 1979 . 

Sewage Byasses and Public Drinking Water 

There were no known incidents where public drinking water was affected by 
sewage bypasses during the reporting period. The Ohio EPA Emergency Response 
notifies public drinking water personnel downstream of a reported sewage 
bypass. There were 69 and 50 reported sewage bypass incidents during 7/77 to 
7/78 and 7/78 to 7/79, respectively (Table VIII-8). In most cases (71% and 
82%), the amount of sewage bypassed was unknown; the duration of the bypass 
was unknown for 17% and 18% of the bypass incidents. 

,./ 
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Table VIII-8: Sewage bypasses and public 
notificationsa 

drinking water personnel 

Reported Incidents Unknown Unknown 
Year (Number of Dischargers) Amount ( )b Time ( )C 

7/77 to 7/78 69 (40) 49 (71) 12 (17) 

7/78 to 7/79 50 (40) 41 (82) 9 (18) 

a 

b 

C 

Bypasses occurring in Lake Erie and the Ohio River are not included. 

Percent of incidents when the total amount of sewage bypassed was unknown. 

Percent of incidents when the duration of the sewage bypass, independent 
of unknown amount incidents, was unknown. 

Point Source Basin Loading Estimates 

The Ohio EPA NPDES self-monitoring program data are processed by LEAPS, a 
comprehensive data storage and processing system designed and used by the Ohio 
EPA. The two categories of NPOES Permit data contained in LEAPS are 
described. The Ohio EPA has not developed a computer software program for 
manipulating LEAPS data. Basin loading data could not be easily retrieved and 
aggregated (i.e., su1T111ed for more than one station or more than one calendar 
year), therefore, point source basin loadings are not reported. Sources of 
basin loading data, reported by entity, are listed in two tables; Table VIII-8 
for continuing planning agency documents for designated areas and Table 
VIII-10 for the Ohio EPA Water Quality Management Planning documents for 
non-designated areas. The kind of basin loading data found in each designated 
and non-designated agency document are described. 

Nonpoint Source Assessment 

The Ohio EPA uses PEMSO, a computer data system which integrates land based, 
hydrologic and water quality information to process environmental data. A 
brief description of PEMSO and the Ohio EPA's strategy for nonpoint source 
pollution assessment is presented. A nonpoint source screening model, used in 
conjunction with PEMSO, has been utilized to rank the sediment producing 
potential of the 133 hydrologic subbasins in the State. Specific information 
concerning the PEMSO system and nonpoint pollution assessment details are 
contained in two documents cited in this section. 
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Economics 

Available facts concerning the economic impact of the Clean Water Act on the 
State of Ohio are presented. According to the 1978 NEEDS Survey, a minimum of 
6.8 billion dollars will be required for Ohio's publicly owned wastewater 
treatment plants to comply with the 1983 goals. Additionally, it is estimated 
that Ohio industries may be required to expend several billion dollars in 
order to meet the 1983 goals. The benefits to be derived from the achievement 
or non-achievement of the goals of the Clean Water Act cannot be easily 
quantified in all cases. The Ohio EPA has developed a methodolgy for benefits 
estimation and is currently refining it for use. 

Attainment of the 1985 goal of zero discharge is an unreasonable expectation 
and any estimate as to its achievement date would therefore be academic. An 
attainment date for the 1983 goals of 11 fishable-swimmable 11 waters is difficult 
to estimate. It is somewhat uncertain what limitations will be enforced as 
compliance with the 1983 goals due to 1, incomplete BAT guidelines for 
industry; 2, the institution of AWT reviews for municipalities; and 3, 
questions concerning the continued availability of construction grant monies 
for municipalities. 

Nonpoint Source Costs 

Nonpoint source control needs have not been addressed to any great extent 
throughout the State. The funding levels currently available to control 
nonpoint source pollution in Ohio are reviewed. The analysis outlines four 
state and federal programs that will provide a total of 18.8 million dollars 
to deal primarily with agricultural nonpoint source pollution in the State of 
Ohio. 

Progress and Difficulties in the Administration of Programs 

Progress 

With the exception of 14 cities on the Ohio and Mahoning Rivers and one on 
Lake Erie, secondary treatment facilities have been provided for all 
communities of over 5000 population in Ohio. 

With minor exceptions, Ohio industries which discharge directly to surface 
waters, meet or exceed the requirements for Best Practical Treatment. 

Substantial reduction .of phosphorus inputs from Ohio point sources into Lake 
Erie have been accomplished. 

Pollution from new strip mines has been controlled since 1973 by enforcement 
of the mining and reclamation law of the State. 

A greatly expanded stream surveillance effort, which has been in effect since 
the passage of P.L. 92-500, has provided information needed to determine 
problem areas and analyze causes and alternatives for correction. 

I-13 



Initial water quality management planning has been ·completed for the entire 
state and implementation of some aspects of the planning reconmendation is 
underway. 

As documented in this report, there has been significant improvement in water 
quality due to point source pollution controls at many locations in Ohio. 

Difficulties 

The most serious difficulty has been the lack of coordination of the 
interelated program elements of the Clean Water Act (i.e., water quality 
standards, and wasteload allocations, effluent guidelines, toxic substances, 
permit issuance and the justification requirements with regard to Advanced 
Secondary Treatment/Advanced Wastewater Treatment (AST/AWT) projects). This 
absence of coordination, as we 11 as the 1 ack of a 1 ong term strategy, results 
in crisis management and less than effective use of already inadequate 
resources. An overall strategy, which takes these issues into account, will 
result in the maximum use of limited agency resources. 

Industrial Program 

Further progress in providing industrial wastewater pollution control 
facilities is dependent upon the establishment by USEPA of Best Available 
Technology Economically Achieveable (BATEA) Guidelines for toxic pollutants. 
Until this is done, issuance of National Pollutant Discharge Elimination 
System (NPDES) permits outlining further pollution abatement requirements for 
industry is being held in abeyance. 

Municipal Program 

Because of the 75% federal funding for municipal pollution control projects, 
progress on the construction of needed facilities is totally dependent upon 
the funding and administration of the 201 construction grants program. The 
proliferation of laws, regulations and requirements which apply to the grants 
program have resulted in a great deal of confusion and delay. Implementation 
of PRM 79-7, which requires development of elaborate justification for 
treatment better than secondary, has resulted in further confusion and delay 
and has caused a loss of credibility for the program. 

Proposed funding cuts at the federal level will adversely affect the municipal 
program in Ohio, since much of the administrative work required is the 
responsibility of Region V. Joint administration of the program at both the 
State and federal level is inefficient and efforts thus far to have the 
program delegated to Ohio have been unsuccessful. 

Non-Point and Combined Sewer Problems 

As indicated in Ohio's Water Quality Standards, there are numerous stream 
segments in Ohio which are limited due to combined sewer overflows and many 
which are limited due to acid drainage from abandoned mines. The cost and 
feasibility of correcting these problems will preclude the possibility of 
substantial, overall improvement for these conditions in the near future. 

,/ 
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Water quality management planning efforts to date have helped to emphasize the 
problems associated with the flushing of sediment, nutrients, pesticides, oil 
and various toxic materials from both urban and rural areas classed as 
nonpoint sources. It is doubtful that sufficient funding and/or control 
programs will be provided in the immediate future to produce a measurable 
improvement. Bans on the use of certain products have proven to be 
effective, but there is a practical limit in terms of acceptable tradeoffs 
between productivity and environmental concerns. 

Water Quality Standards and Related Issues 

Ohio EPA proposed revisions to the water quality standards (Ohio 
Administrative Code 3745-1) for the State of Ohio and held public hearings in 
1977 . Following the public comment period, revised water quality standards 
were adopted on February 14, 1978. The standards were disapproved by USEPA, 
Region Von May 17, 1978, but were later (August 9, 1978) approved except for 
certain provisions. These exceptions generally fall into three categories; 
1) downgraded stream segments, 2) instream concentrations for certain 
parameters - notably dissolved oxygen and cyanide, and 3) certain provisions 
of the state's anti-degradation policy (i.e., the low flow stream criterion, 
conditions for exceptions, and mixing zone standards). Between August 1978 
and June 1979, Ohio EPA and USEPA, Region V were involved in a series of 
negotiations with a view toward resolving the outstanding differences between 
the agencies regarding the disapproved parts of the standards. An early 
product of these negotiations was the idea of formulating a Memorandum of 
Understanding (MOU) which would codify the approach agreed upon to resolve 
differences between the two agencies. No fewer than eleven draft versions of 
the MOU were exchanged. The provisions of these drafts have varied 
substantially, and have yet to achieve any general acceptance by the two 
agencies. A joint hearing on the Ohio water quality standards was proposed by 
USEPA, Region V in early 1979. This effort failed and on July 6, 1979, USEPA 
published proposed water quality standards for Ohio surface waters 
(44FR 39486). Ohio EPA put forth a substantial effort to comment on the USEPA 
proposal that included an extensive technical justification of Ohio's 
dissolved oxygen, cyanide, and mixing zone standards, and limited use segment 
designations. On September 7, 1979, Ohio EPA filed suit against the original 
USEPA disapproval (August 9, 1978) of Ohio's water quality standards. At this 
time, there has been no action by USEPA to publish a final rule for Ohio 
surface waters, nor has there been a final decision on the September 7, 1979 
lawsuit. One of the most critical issues at stake in the Ohio EPA-USEPA 
dispute over water quality standards is the general USEPA policy with regard 
to Quality Criteria for Water (USEPA 1978) which is commonly referred to as 
the "Red Book". Current USEPA policy is that all Red Book criteria have 
presumptive applicability nationwide, unless a state can show evidence that a 
less stringent criteria is justified. Ohio EPA firmly believes that it has 
presented adequate justification for water quality standards that deviate from 
Red Book criteria. 

,/ 
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Synopsis 

Monitoring Programs (Volume II) 

The 61 page monitoring program section lists objectives, priorities, and 
present and projected Ohio EPA monitoring activities for the following: 
(1) compliance monitoring, (2) intensive surveys, (3) fixed station monitoring 
(National Ambient Water Quality Monitoring Network - NAWQMN; State Water 
Quality Monitoring Program - Ohio EPA), (4) lakes and reservoirs program, 
(5) radiological monitoring, (6) biological monitoring, (7) Ohio River 
Sanitation Commission (ORSANCO) monitoring, (8) U.S. Geological Survey (USGS) 
cooperative programs and (9) Lake Erie and International Joint Commission 
(IJC) programs. Ambient Station type (monthly, quarterly and low-flow), 
parameters sampled, sampling frequency, station description, river mile 
location, STORET station number (and equivalent USGS station number, where 
applicable), Ohio EPA district, station purpose, State Beneficial Use 
Designation at the station site and chemical/physical parameters sampled in 
addition to regularly monitored parameters are found in Table II-1. Tables 
listing similar information for the following programs are also included: 
Tables II-2, II-3, II-4 and II-5 for lakes and reservoirs, Table II-6 for 
radiological monitoring, Table II-7 for biomonitoring, Tables II-8 and II-9 
for ORSANCO, Table II-10 for NASQAN stations, Tables II-11 and II-12 for IJC 
stations and Tables II-13 and II-14 for ground water stations. 

Intensive Surveys and Special Studies (Volume III): 
A. 11 Water Quality Survey of the Ottawa River 11

; 

B. 11An Evaluation of the K & S Circuits Effluent and its Im act on Brush 
reek' . 

A. The Ottawa River 

Physical/chemical data (1974 to 1977) and biological data (benthic 
macroinvertebrate 1974, 1976 and 1977; fish 1976 and 1977) were used to 
evaluate water quality in a 45 mile segment of the Ottawa River from above 
Lima to the mouth, and in a segment of the Auglaize River upstream and 
downstream from the mouth of the Ottawa River. 

The 58 page report describes the results of fish and macroinvertebrate sampling 
in detail. Certain physical/chemical parameters, such as ammonia and dissolved 
oxygen, were also evaluated in detail. Effluent data from 1974 to 1977 for 
three major dischargers to the Ottawa River are contained in the report. 

B. Brush Creek 

Physical/chemical and biological data were used to evaluate the water quality 
in Brush Creek, a small tributary (drainage area 24 square miles, length 8 
miles) of Ludlow Creek in the Stillwater River Subbasin. The report contains 
results from fish, macroinvertebrate, and physical/chemical sampling, chemical 
bioassay tests, and sediment analysis. 

Another intensive survey titled "Water Quality Study of Mill Creek" is in 
Press. The following intensive surveys were also completed in 1979; Big Darby 
Creek, Paramour Creek, the Upper Sandusky River, the Scioto River and the 
headwaters of the Olentangy River. These reports are in preparation and 
should be available in September 1980. 
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Subbasin Reports (Volume IV) 

The 179 page subbasin evaluation section is a "comprehensive'' (1973 to 1979), 
narrative report of the physical/chemical surface water quality of Ohio's 
rivers, streams and/or stream segments with regard to the 1983 clean water 
goals established by the Clean Water Act of 1972. Evaluations of the 
attainment of the 1983 goals were made primarily with Ohio EPA data regarding 
compliance with physical/chemical water quality standards. For the purpose of 
this report, meeting Ohio's Warmwater Habitat (WWH) Use Designation water 
quality standards (OAC 3745-1) are equated with meeting the 1983 goals. Data 
were compared to WWH standards and violations were noted (Reference Document 
2). Streams and stream segments were classified with respect to the 
attainment of the 1983 clean water goals as follows: 

1. Streams and stream segments that currently meet 1983 goals. 

2. Streams and stream segments that are expected to meet 1983 goals after 
implementation of pollution controls prior to 1983. 

3. Streams and stream segments that are not expected to meet 1983 goals 
by 1983. 

Each subbasin report contains a su111T1ary which assesses overall water quality 
and water quality problems. Delineated streams or stream segments in 
categories 2 and 3 above include the identification of the following 
information, where available; problem type, location, source (by point and 
nonpoint source category), severity, extent, corrective measures being taken 
and conditions after the implementation of pollut i on controls . An eval uation 
of water quality trends were presented, when possible, along with 
recoll1Tlendations. 

Annual Sunmary Statistics Tables - Reference Document 1 (RD 1) 

The 336 page Annual Surrmary Statistics Table Document (Reference 
Document 1-RD 1) contains yearly sunmary statistics for chemical / physi cal 
parameters monitored in Ohio's ambient monitoring network, i.e . , at monthly, 
quarterly and low-flow stations. Station information includes: STORET 
station number, latitude and longitude, a narrative description of the 
station's location, major drainage basin, State river basin and station river 
mile index (RMI) or river mile location. 

Statistical data for each parameter includes: parameter un i ts, number of 
samples for the reporting period, mean, standard deviation, minimum and 
maximum values and the year and month for the beginn i ng and end of the 
reporting period. 

Violation Tables - Reference Document 2 (RD 2) 

The 401 page Violations Tables Document (Reference Document 2-RD 2) contains 
all water quality standards violations recorded at Nationa l and State Amb ient 
Monitoring Stations, at stations regularly monitored but not a part of the 
ambient monitoring network and at non-station locations f or each year of the 
reporting period, i.e., 7/ 1/77 to 6/30/78 and 7/1/78 to 6/ 30/ 79. 
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Each violation table contains the following location information; year, major 
basin, subbasin, station name, STORET station code, State Beneficial Use 
Designation, station descr i ption and river mile location (measured from the 
mouth). The parameters in violation of Ohio's water quality standards, are 
listed in alphabetical order by abbreviation (See Key RD 2-1) . The kinds of 
violations include: 1) all persistent toxicant violations, 2) all heavy metal 
violations, 3) any of the 65 priority pollutants not included in (1) and (2), 
4) any violations which impact subbasin mainstems and 5) all violations on 
subbasin mainstems. The following violation data are recorded in each table; 
the total number of violations and the total number of samples for each 
parameter violated, the date, the time oxygen samples were taken, the sample 
concentration, the OEPA water qua 1 ity standard 1 imit and the % fl ow duration 
(where available) • 

. 
Abandoned Coal Mine Drainage (Volume V) 

The 235 page Abandoned Coal Mine Drainage section provides a water quality 
assessment of all streams and reservoirs within watersheds containing 
abandoned coal mines . The abandoned mines referred to in this section are 
mines left without adequate reclamation prior to 1972. It represents a 
compilation of all available water quality data (1955 to 1979), and provides a 
comprehensive analysis of areas and the degree of degradation due to past 
mining activities for major streams. 

Two types of tables were used to show segment delineations, descriptions and 
chemical/physical characterizations (degree of degradation). Both types of 
tables record the following; stream name, river mile, segment length, Use 
Designation and pollution source. Data reported in the tables for major 
streams include ; the number of Warmwater Habitat (WWH) Use Designation 
standards violations for mine drainage parameters, the number of parameter 
samples, the sample months, the number of years sampled during the period of 
record, the period of record, mean, maximum, minimum, the degree of the 
problem (from Oto 3 = severe) and a remarks column. Data reported in the 
second type of table (tables for tributaries) include; the numbers of WWH 
standards violations for mine drainage parameters, sample size and mean for 
chemical/physical mine drainage parameters (i.e., pH, alkalinity, acidity, 
sulfates, total dissolved solids, conductivity, total iron, manganese, zinc 
and aluminum) and the period of record. 

Biological Evaluation (Volume VI) 

The 58 page Biological Evaluation section includes water quality 
determinations based on analyses of benthic, macroinvertebrate community data 
from 1974 to 1978 at sites on streams and rivers across the State of Ohio. 
Site selection was limited to stations located near entities found on the Ohio 
Major Dischargers List, stations that were included in the National Stream 
Quality Accounting Network (NASQAN), or the National Ambient Water Quality 
Monitoring Network (NAWQMN). 

A detailed description of the methods used in the collection, processing and 
analysis of the benthic samples is given. The procedure used to assign 
sampling sites to their respective water quality evaluations , including the 
types and numbers of taxa present, diversity indices and, where applicable, 
coefficients of variation for replicate samples, is explained. 
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A basin-by-basin report of the location of each sampling site, the date(s) it 
was sampled, the water quality classification decided upon, why that 
classification was assigned and, where applicable, an assessment of the impact 
of a specific major discharger is presented. 

Benthic Sampling Tables - Reference Document 3 (RD3) 

Reference Document 3 (RD3) contains 200 pages of tabulated data of benthic 
sampling conducted in the State of Ohio from 1974 to 1978. The information 
consists of numbers and types of organisms, numbers of organisms per square 
foot and Shannon diversity indices. In those cases where replicate analyses 
were conducted, coefficients of variation are indicated. The data were 
generated from National Ambient Monitoring Network Stations and from water 
quality investigations of major dischargers. The data were collected by the 
use of Hester-Dendy multiple- plate artificial substrate samplers, as well as 
qualitative samples collected from the natural substrate. 

Ohio Lakes and Reservoirs {Volume VII) 

The 51 page Lakes and Reservoirs section includes a general description of the 
Ohio EPA's lake sampling program, chemical/physical and biological surrmaries 
for 45 lakes sampled by Ohio EPA/U.S. Geological Survey (1975 to 1977), an 
evaluation of lake water quality problems and a trophic level (nutrient) 
evaluation for 83 lakes and reservoirs. Table VII-1 lists 210 public lakes 
with a surface area greater than 15 acres and the following information; 
location (County, Longitude, Latitude and map codes), morphometric data, 
trophic level determination and chemical parameters which exceed Ohio's water 
quality standards. 

Ohio Wetlands (Volume VIII) 

A general definition of wetlands, a description of the general wetland types 
found in Ohio and a general description of wetland functions are presented in 
this 5 page section. A wetland inventory, reported by wetland type, acreage 
and percent, and a comparison of the percentage of wetland types in a 1954 and 
a 1974 inventory is presented in Tables VIII -2 and VIII-3. The reasons for 
wetland losses in Ohio are listed along with wetland protective programs 
currently in effect. 

Ground Water (Volume VIII) 

A brief, general description of ground water activities in Ohio during the 
reporting period including; geologic site evaluations, water quality requests 
and complaints and special projects, i.e., 208 Planning, Surface Impoundment 
Assessment and Underground Injection Control, are provided in this 3 page 
section. Future program needs are also listed. The reader is referred to 
Volume II for a general description of the ground water monitoring program. 

Water Quality at Lake Erie Bathing Beaches (Volume VIII) 

The Ohio Department of Health bacteriological data for Lake Erie beaches was 
evaluated in this 6-page section. One pollution re l ated beach closing and a 
bacteriological water quality evaluation of the remaining 24 Lake Erie beaches 
was reported. A map showing beach locations (Figure VIII-1) and the following 
three Tables are included: Table VIII-5, a com~arison of bathing water 
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quality at selected Lake Erie beaches in 1950-1951 and 1978-1979; Table 
VIII-6~ the number of State bathing water standard violations at Lake Erie 
beaches, 1978 and 1979, based upon fecal coliform geometric means exceeding 
200/100 ml; Table VIII-7, the number of fecal coliform concentrations 
exceeding 400/100 ml (bathing water standard violation), and 200/100 ml 
(primary contact recreation s~andard violation) at Lake Erie beaches, 1978 and 
1979. 

Toxics (Volume VIII) 

The 3 page toxics section contains a description of the kind of toxics spill 
information kept in a computer data file by Ohio EPA Emergency Response in 
addition to the text found in the Executive Summary. 

Point Source Basin Loading Estimates (Volume VIII) 

A description of LEAPS, an Ohio EPA NPDES Self Monitoring Program data storage 
and processing system, is presented in this 13-page section . Two Tables 
(Table VII-8 and Table VII-10) list sources of basin loading data by entity 
for the State, i.e., for both designated and non-designated areas. A brief 
description of the kind of basin loading data found in each designated area 
document (Table VIII-9) and in each non-designated document (Pages VIII-11-13) 
are also given. 

Nonpoint Assessment (Volume VIII) 

A brief description of PEMSO, a computer data system which processes land 
based, hydrologic and water quality information for the Ohio EPA, and a brief 
su1T1T1ary of the Agency's strategy for nonpoint source pollution assessment are 
presented in this 2-page section. 

Econom-i cs (Volume VII I) 

The Economics Section includes a 7-page discussion of the economic impacts of 
achieving or not achieving the goals of the Clean Water Act. A quantitative 
assessment of these costs is presented for municipal and industrial compliance 
where available. The remaining sections deal with benefit estimation 
techniques and a discussion of a time frame for compliance with the goals of 
the Clean Water Act. 

Nonpoint Source Costs (Volume VIII) 

The 3 page nonpoint source cost section outlines those programs currently in 
use in Ohio to control primarily agricultural nonpoint source pollution. A 
listing of current funding levels is presented to summarize the dollar amounts 
expended for nonpoint source control measures within the State. 

Progress and Difficulties in the Administration of Programs (Volume VIII) 

The 3 page Progress and Difficulties in the Administration of Programs section 
is included in its entirety in the Executive Summary. 

j 
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Reference Maps for Subbasins 

River segments, lakes, reservoirs and monitoring station locations were coded 
using a system that corresponds to the Underground Water Resource maps 
(available from the Ohio Department of Natural Resources, Division of Water, 
Foutnatin Square, Columbus, Ohio, 43224). Each subbasin has a letter and 
number designation (Table I- Page I-22 and 23). A second number, when 
present, designates a specific river segment within the subbasin (Example -
A-1-2 is river segment 2 in subbasin A-1). Figure I-1 (Page I-24) shows the 
location for each major basin and subbasin. 
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Table I -1: Subbasin Names and Codes 

Maumee River Basin Grand River Basin and adjacent areas 

A-1 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 

A-8 
A-9 
A-10 
A-11 
A-12 

St. Mary's River Basin 
Little Auglaize River Basin 
Upper Augliaze River Basin 
Ottawa River Basin 
Blanchard River Basin (lower portion) 
81anchard River Basin (upper portion) 
Upper Ma umee Basin 
lower Auglaize River Basin 
Tiffin River Basin 
St. Joseph Riyer Basin 
Mau:nee River Basin (middle portion) 
Maumee River Basin (part lower portion) 
Maumee River Basin (lower portion) 
Tenm ile Creek Basin 

Portage River Basin and adjacent strea~s 

8-1 Upper Portage River Basin 
8-2 Lower Portage River · 

Muddy Creek Basin 
B-3 Toussaint Creek Basin 

Adjacent Lake Erie tributaries 

Sandusky Ri ver Basin 

C-1 Ty.noch tee Creek Basin 
C-2 Sandusky River Basin (upper portion) 
C-3 Sandusky River Basin (middle portion) 
C-4 Sandusky River Basin (lower portion) 

Huron, Vermilion, Black and Rocky River Basins 
and adjacent streams 

D-1 

D-2 
D-3 

D-4 
D-5 

Pickerel Creek-Pipe Creek area 
Adjacent Lake Erie tributaries 
Huron River Basin 
Vermilion River Basin 
Adjacent Lake Erie tributaries 
Black River Bas in 
Rocky River Basin 

Cuyahoga and Chagrin Ri ver Basi ns 

E-1 
E-2 

E-3 

Upper Cuyahoga River Basin 
Lower Cuyahoga River Basin 
Adjacent Lake Erie tributar ies 
Chagr in River Basin 

f-1 Grand River Basin (upper portion) 
f-2 Grand River Basin (lower portion) 
f-3 Ashtabula River Basin 

Conneaut Creek Basin 
Adjacent Lake Erie tributaries 

G Wabash River Basin 

Miami River Basin 

H-1 
H-2 

Upper Miami River Basin 
A por ti on of the Mic.llli River Basin 

(Loramie and Mosquito Creek area) 
H-3 Upper Mjd River Bas in 
H-4,5 Mi~~1 Ri ver Basin (part of middle portion) 

Lower Mad River Basin 
H-6,7 Stillwater River Basin 
H-8,lla Twin Cr eek Basin 

H-9 
H-10 
H-11 

J 

Ohio · portion of East fork of Whitewater River Basin 
Miami River Basin (lower part of middle portion) 
Fourmile Creek Basin 
Miami River Basin (lower portion} 

Mill Creek Basin 
Adjacent Ohio River tributaries 

Little Mi ami River Bas in 

K-1 Upper Little Miami River Basin 
K-2 Caesar Creek Basin 
K-3 Todd Fork Basin 
K-4 East Fork of Little Miami River Basin 
K-5 A portion of the lo·r1er little Miami River Basin 
K-6 Indian Creek Basin area 

Eagle, Ohio Brush, Stra~ght and Whiteoak Creek Basins 

L-1 Whiteoak Creek Basin 
L-2 Ohio Bru~h Creek Basin 
L-3 Eagle Creek Basi n 

Straight Creek Basin 

Scioto River Basin 
M-1 Scioto River Basin (part upper portion) 
M-2 Scioto River Basin (part upper portion) 
M-3 Ol entangy River Basin 
M-4 Sig Walnut Creek Bas~n 
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Tab1e I-1: 

M-5 Mill Creek Basin 
A portion of the middle Scioto River Basin 

M-6 Upper Darby Creek Basin 
M-7 Deer Creek Basin 
M-8 Scioto River Basin (middle portion) 
M-9 W~nut Creek Basin 
M-10 Salt Creek Basin 
M-11 Scioto River Basin (part lower portion) 
M-12 lower Paint Creek Basin 
M-13 1 14 Upper Paint Creek Basin 
M-15 Scioto River Basin (lower portion) 
M-16 little S~t Creek Basin 
M-17 Scioto Brush "Creek Basin 

Adjacent Ohio River tributaries 

Raccoon Creek, Syr.mes Creek. Little Scioto ·River 
and Pine Creek Basins 

N-1 
N-2 
N-3 1 5 

N-4 

Upper Raccoon Creek Basin 
lower Raccoon Creek Basin 
Syr.unes Creek Basin, -Ice Creek Basin, 
Indian Guyan Creek Basin 
Adjacent Ohio River tributaries 
Little Scioto River Basin 
Pine Creek Basin 
Adjacent Ohio River tributaries 

Hocking River, Shade River, and Leading Creek Basins 

0-1 
0-2 
0-3 
0-4 

Hocking River Basin (upper portion) 
Hocking River Basin (middle portion) 
Hocking River Basin (lower portion) 
Shade River Basin 
Leading Creek Basin 

Muskingum River Basin 

P-1 

P-2 
P-3 
P-4 

81ack B!sin 
Clear Fork Ba$in 
lower Mohican River Sa$in 
Upper Killbuck Creek Basin 
A part of the Walhonding River Basin 
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P-5 

P-6 
P-7 
P-8 
P-9 
P-10 
P-11 
P-12 

P-13 
P-14 
P-15 
P-16 
P-17 
P-18 
P-19 

R-1,2 

Middle Tuscarawas River Basin 
Sugar Creek Basin 
Tuscaraw~s River Basin (upper portion) 
Sandy Creek Basin 
Conotton Creek Basin 
Stillwater Creek 3asin 
A part of the l ower portion Tuscarawas River Basin 
Part of upper portion of the Muskingum River Basin 
Kokosing River Basin 

A portion of Licking River Basin 
South Fork of Licking River Basin 
Moxahala Creek Basin 
A portion of the middle of Muskingun River Basin 
Lower Wills Creek Basin 
Upper Wills Creek Basin 
Lower portion of the Muskingum River Bas1n 
Adjacent Ohio River tributari~s 

Little Muskingum River Sas1n 
Duck Creek Basin 

Little Seaver, Yellow, Cross, Short, ~heeling, McMahon, 
Captina and Sunfish Creek Basins 

S-1 
S-2 

S-3 

S-4 

Little Beaver Creek Basin 
Yellow Creek Basin 
Cross Creek Basin 
~cintyre Creek Basin 
Short Creek Basin 
Wheeling Creek Basin 
McMahon Creek Basin 
Captina Creek Basin 
Sunfish Creek Basi"n 

Mahoning River, Pymatuning and Yankee Creek Basins 

T-1 
T-2 
T-3 
T-4 

Mahoning River Basin (upper portion) 
MJhonlng River Basin (middle portion) 
Mahoning River Basin (lower portion) 
Pymatuning Creek Basin 
Yankee Creek Basin 
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Final actions to issu-y, modify, revoke, or renew a permit, license, 
or variance; or to ap o or disapprove plans and specifications, may be · 
appealed directly to vironmental Board of Review, by any officer of 
an agency of the stat of a political subdivision, acting in a representa-
tive capacity, or by rson who would be aggrieved or adversely affected 
thereby, unless the fi ction was preceded by a proposed action that was 
the same or substanticl'&- the same as the final action. If a final action 
is of this type, the ~e thereof will so state. The appeal must be filed 
within 30 days of the effective date of the action (not 30 days from publica­
tion of this booklet). The effective date of each fTiiai action is indicated 
in each notice. Such appeals may be filed with the Environmental Board of 
Review, 395 E. Broad St., Suite 305, Columbus, Ohio 43215. 

However, if the Director issues a proposed action rather than a final action, 
any such person may file a request for an adjudication hearing. Requests for 
adjudication hearings on a proposed action must be filed within 30 days of 
issuance of said proposed action (not 30 days from publication of this booklet). 
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Unless otherwise stated, adjudication hearings, which are open to the public, 
will be held at the Ohio Environmental Protection Agency, 361 East Broad St., 
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meetings are set forth in Rule OAC 3745-47-12. 
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the affected county, any person may submit written comments to the Director 
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proposed actions, and actions. Any person may request, in writing, notice 
of ~rther actions or proceedings with respect to a particular entity. 
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~o~ should be addressed to the Legal Records Section, Ohio EPA, P.O. Box 1049, 
l1olL111bus, Ohio 43216, (614) 466-6037. 
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!£ile3s otherwise stated in particular notices, all other CO!llnunicatio , 
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~i~EPA, P.O. Box 1049, Columbus, Ohio 43216 . 
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Surrmarx 

This section describes Ohio's monitoring strategy and program, as required by 
40 CFR 35.562(a)(3) and 40 CFR 35.599 (b)(l), pursuant to Section 106 (e)(l) 
of the Clean Water Act. This Act requires the State to establish and maintain 
a broad range of monitoring activities, both before and after implementation 
of pollution controls. 

Volume II lists objectives, priorities and present and projected Ohio EPA 
monitoring activities for the following: (1) compliance monitoring, (2) 
intensive surveys, (3) fixed station monitoring (National Ambient Water 
Quality Monitoring Network - NAWQMN; State Water Quality Monitoring Program -
Ohio EPA), (4) lakes and reservoirs program, (5) radiological monitoring, (6) 
biological monitoring, (7) Ohio River Sanitation Commission (ORSANCO) 
monitoring, (8) United States Geological Survey (USGS) cooperative programs 
and (9), Lake Erie and International Joint Commission (IJC) programs. Amb i ent 
station type (monthly, quarterly and low-flow), parameters sampled, sampling 
frequency, station description, river mile location, STORET station number 
(and equivalent USGS station number, where applicable), Ohio EPA district, 
station purpose, State Beneficial Use Designation at the station site and 
chemical/physical parameters sampled in addition to regularly monitored 
parameters are found in Table II-1. Tables listing similar information for 
the following programs are also included: Tables II-2, II-3, II-4 and II-5 for 
lakes and reservoirs, Table II-6 for radiological monitoring, Table II-7 for 
biomonitoring, Tables II-8 and II-9 for ORSANCO, Table II-10 for NASQAN 
stations, Tables II-11 and II-12 for IJC stations, and Tables II-13 and II-14 
for ground water stations . 



Introduction 

Ohio has 163 fixed monitoring stations in its ambient monitoring network. 
Most of these stations are located in problem areas and on certain principal 
streams (i.e., subbasin mainstems plus streams with at least 100 square miles 
of drainage area). These stations were chosen after a review of intensive 
river basin studies between 1949 and 1965 and involved over 1000 sampling 
stations. Additional monitoring programs include (1), 30 biological 
monitoring sites, 20 of which are used for major discharge impact assessments; 
and (2), approximately 6 intensive surveys per year that comprehensively 
evaluate water quality (i.e., they include extensive chemical/physical and 
biological sampling in selected rivers and streams); and (3), selected public 
lakes and reservoirs. Effluent monitoring consists of 25 and 30 municipal and 
51 and 53 industrial compliance monitoring sites during 1978 and 1979, 
respectively. These data are used to determine compliance with National 
Pollution Discharge Elimination System (NPDES) permits, to validate 
self-monitoring reports, and to provide support for enforcement actions. 

The overall findings of the subbasin reports (Volume IV of the 305(b) report) 
suggest that modifications to the Monitoring Strategy are in order. The fixed 
station network practically overlooks small streams, which are primarily 
evaluated with intensive surveys. Only 32 percent of the principal stream 
miles in Ohio have been evaluated with the fixed station network since 1972. 
It is clearly beyond the resources of the State to monitor all streams, but 
modifications to the present Monitoring Strategy and the development of 
computer software for data analyses could yield more information per sample 
analysis. A well designed sampling and data analysis program can provide 
useable information concerning existing ambient water quality and long term 
trends on a subbasin or regional basis without sampling every stream. 
Additional sampling in Ohio is needed to address the impact of watershed 
characteristics (i.e., land-use, soils, population density) on ambient water 
quality. Such information can and will be obtained utilizing the fixed 
station network in conjunction with the intensive stream surveys and special 
nonpoint source monitoring. 

Fixed monitoring station locations need periodic reevaluation to determine 
whether they are in the best locations to maximize the collection of useful 
water quality data, reflect changing water quality characteristics and/or 
changing program needs. 

There is a critical need to coordinate intensive surveys, wasteload 
allocations, water quality management plans, water quality standards 
revisions, NPDES permits, and construction grants with one another so that 

1 This need is demonstrated by numerous subbasin reports in Volume IV that 
suggest that elevated heavy metal concentrations (especially iron, also 
lead and cadmium) and high fecal coliform concentrations are attributable 
to widespread existing or natural background conditions. More specific 
data are clearly needed to fully understand these and similar problems. 
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each program works to the benefit of the other. Currently, there is no 
comprehensive statewide strategy, and the lack of such a strategy results in 
crisis management and less than optimum use of limited resources. Only the 
initial steps have been taken to develop a statewide strategy to date. More 
coordination and comprehensive planning between various State agencies is 
necessary in the future. 

The Ohio EPA is just beginning to address the priority toxic pollutant prob l em 
in Ohio's surface waters and is in the initial stages of developi ng this part 
of the monitoring strategy. A comprehensive toxics monitoring strategy for 
Ohio should include the identification of suspected toxics sources, the 
collecting and evaluation of preliminary toxics data, and the use of bioassays 
for toxics screening. Ohio EPA needs the ability to analyze water samples for 
organic compounds; this would require laboratory expansion and the addition of 
mass spectrometer - gas chromatograph analytical capabilities. 

Data analyses are currently limited to a retrieval of STORET data, or an 
analysis of water quality data using STORET programs. The STORET programs 
have limited analytical flexibility and can not be used to analyze STORET data 
from several stations in a given river segment simultaneously. The 
development of computer software programs, which would allow for a more 
comprehensive analysis of STORET data, is necessary to more effectively 
evaluate water quality data in Ohio. 

Currently U.S. EPA recorrrnends only a pilot biological monitoring program wh i ch 
tends to detract from its value as a meaningful part of the overal l surface 
water monitoring program. There is a real need for federal guidance and 
financial support that encourages more in-depth exami nat i ons, such as 
intensive stream segment investigations which integrate chemical / physical and 
biological analyses. 

Presently, decision making with reference to NPOES permits, water quality 
management, etc. appears to be based heavily on the results of 
chemical/physical analyses and wasteload allocation modeling. Wasteload 
allocations are a very important and necessary portion of the total water 
pollution control program, however, these measurements of achieving the goal 
of the Clean Water Act (Sec. 10l(a)(2) of PL 95-217) are often indirect and 
often fail to take biological phenomena into account. Efforts to control both 
point and nonpoint sources of pollution need to be assessed from the 
standpoint of real, observed improvements in water qual ity pursuant to the 
" ..• interim goal of water quality which provides for the protection and 
propagation of fish, shellf ish, and wildlife and ... recreation in and on the 
water ..• " (Sec. 101(a)(2) of PL 95-217), beyond the scope of 
chemical/physical measurements alone. Current U.S. EPA policy is to equate 
compl i ance with numerical water quality criteria with attaining the 
"fishable/swimmable" waters goal. If the stated goa l is to be atta i ned 
through the restoration of damaged aquatic communities, then something must be 
known of the rate and sequence of natural recovery processes. Integrated 
biological and chemical / physical studies, conducted prior to and du r ing the 
initiation of pollution control and water quality management programs and 
following their full implementation, will provide a measurement of rea l ized 
improvements in water quality and the recovery of presently degraded, aquatic 
communities. 
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Finally, there is inadequate coordination between various state and federal 
agencies. There are instances when federally funded monitoring programs are 
awarded to various state agencies, universities, or other consultants without 
coordination with Ohio EPA. As a consequence, Ohio EPA does not always know 
who is doing what monitoring where. 
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I. OBJECTIVES AND GENERAL REQUIREMENTS 

The objective of the State Monitoring program, required by the Act, is 

the provision of the following information: 

- Data and/or reports to determine compliance with permits and 

conditions, 

- An understanding of water quality (causes and effects) in the State 

for the purpose of supporting State water pollution control activities 

in relation to the achievement of National goals according to the Act, 

and 

- An assessment of the effectiveness of the State's water pollution 

control program. 

To this end, the State is required to establish and maintain a broad 

range of monitoring activities, both before and after implementing 

pollution controls, including: measurement of pollutant sources, 

determination of water quality, and the evaluation of their effects upon 

the State's beneficial use designations. 

Monitoring programs and activities shall be carried out according to 

normally accepted practices, promulgated or otherwise issued by the 

Administrator of USEPA, in the form of regulations, guidelines, technical 

manuals, and handbooks. 
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II. MONITORING STRATEGY 

A. Compliance Monitoring 

1. Objectives and Priorities 

The primary objectives of the compliance monitoring component are : 

- To determine compliance with permits. 

- To validate self-monitoring reports. 

- To provide support for enforcement actions. 

Secondarily, the data generated are used to support the State's 
Continuing Planning Process, by the preparation and modification of 
NPDES Permits and facility design policies. 

Entities on Ohio EPA's Major Industrial and Municipal Discharger 
list, as indicated in the Section 106 program submission, have the 
highest priority in the compliance monitoring sampling inspection 
program. Ohio EPA intends to conduct inspections, including 
effluent sampling, at least once each year at the facilities of all 
major dischargers, if resources are available. 

2. Present and Projected Activities 

The present monitoring activities for wastewater treatment facility 
effluent quality consists of: 

Self-Monitoring Reports - Submission of monthly, self-monitoring 
reports to Ohio EPA are required of all NPDES Permit holders. 
These reports include chemical and/or physical data for parameters 
which are limited by the NPDES Permit, and may also include 
parameters required to be monitored, but not limited. 

Compliance Monitoring Sampling Inspections - These are inspections 
of wastewater treatment facilities that include effluent sampling 
and analysis. Detailed procedures of the sampling and analytical 
techniques are found in "Compliance Monitoring Guidelines," Ohio 
EPA, Office of Wastewater Pollution Control, September, 1975. 
During these inspections, samples are split and analyzed by both 
the permittee and Ohio EPA to insure accuracy in quality control. 

Inspections and Sampling by USEPA - USEPA, Region V, Eastern 
District Office (EDO), also undertakes sampling and performs 
inspections using methods similar to those used by Ohio EPA. EDO 
results are transmitted to Ohio EPA for use in water quality 
management programs. 
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B. Intensive Surveys 

Ohio EPA has initiated an intensive survey program to investigate 
water quality in selected rivers and streams. Selections, made on a 
priority basis within the Office of Wastewater Pollution Control, are 
made during the March-April preceding the June-October field season. 
These investigations are conducted for the purpose of addressing 
specific wate~ quality issues and to serve as a mechanism for 
integrating surface water monitoring programs. 

Pre-survey planning and field work, coordinated by the Water Quality 
Section under the direction of the Division of Surveillance and 
Standards, are developed with the assistance of the appropriate 
District Surveillance staff. Simulation modeling, when included, is 
performed by the Division of Water Quality Planning and Assessment. 

All intensive surveys include comprehensive chemical/physical and 
biological sampling. Flow, cross-sectional measurements and 
time-of-travel studies are performed when data for calibration and/or 
verification of the Water Quality Planning Model II (WQPM II) is 
required. All field and laboratory procedures conform to those 
outlined in the Ohio EPA Quality Assurance Manual, Ohio EPA, 1980. 
The following, while not an exhaustive list, are some specific 
examples of the purpose, use and application of intensive water 
quality survey results: 

- To provide a partial data base for 305(b) reports. 

To provide some basis for understanding and describing receiving 
water quality and the processes that affect that water quality. 

- To determine if the Clean Water Act goal of fishable/swirmiable 
waters is being achieved. 

- To evaluate water use designations and water quality standards. 

- To biologically evaluate existing water quality. 

- To identify toxic substances entering state waters and to assess 
their impact on existing and planned stream uses. 

- To identify, quantify and differentiate water quality problems 
and contributions from both point and non-point pollut ion 
sources, and to assess their impact on existing or planned 
stream uses. 

To provide minimum data required for calibration and 
verification of WQPM-II. 

To validate stream segment classifications as water quality, or 
effluent limited. 

To evaluate the location and distribution of fixed station 
monitoring stations. 
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- To bridge gaps between data from effluent and fixed monitoring 
stations. 

- To provide additional documentation to explain trends at fixed 
monitoring stations. 

- To assess the effectiveness of surface water pollution control 
programs and to set priorities for their establishment or 
improvement. 

- To provide support for the Agency's NPDES permit enforcement 
program. 

Technical reports are prepared for each intensive survey and are 
completed by May 1, whenever possible. Chemical/physical data are 
entered into STORET and are included as a part of the next 305(b) 
report. Abstracts of each report will be sent to USEPA by June 30. 

C. Fixed Station Monitoring 

Monitoring at fixed stations represents one of several types of 
monitoring programs conducted by the State of Ohio. Fixed station 
monitoring in Ohio is designed to ~eet the following objectives: 

- To establish quality baseline data for water and aquatic 
communities which contributes to the development and/or revision 
of water quality standards. 

- To determine violations of current water quality standards. 

- To aid in the confirmation of stream segment classification as 
either effluent limited, or water quality limited. 

- To provide a continuing assessment of water pollution control 
programs. 

- To characterize and define trends in the physical, chemical and 
biological condition of the State's surface water. 

To determine inputs and impacts from nonpoint sources . 

- To determine inputs and impacts from urban areas. 

- To determine loadings to Lake Erie. 

- To provide a partial data base for the biennial Section 30S(b) 
water quality assessment. 

- To act as a triggering mechanism for intensive surveys, 
enforcement proceedings, or other actions. 
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1. National Ambient Water Quality Monitoring Network (NAWQMN) 

The primary objective of the NAWQMN network is to measure progress 
toward achieving national water quality goals. This network is the 
core of the Ohio EPA ambient monitoring program. These monthly 
stations (Table II-1) were selected using guidance developed by 
USEPA. Most of the stations have a great deal of historical 
monitoring data. The sampling frequency and parameters that are 
monitored at each NAWQMN station are listed in Table II-1. 

2. State Water Quality Monitoring Program (Ohio EPA) 

In addition to the NAWQMN network, Ohio EPA has established 
stations to supplement National needs, and to address specific 
State and local needs. These stations will be sampled monthly, 
quarterly, or on a low-flow basis (Table II-1). Monitored and 
additional parameters are listed by each site in Table II-l. 

Sampling frequencies are as follows: 

Monthly - once every calendar month. 
Quarterly - every 90 days. 

*Low-Flow - at least once a year during a flow 
period that is less than the 80% 
duration flow for each stream. 

D. Lakes and Reservoirs Program 

A cooperative program between Ohio EPA and USGS, initiated in 1975, 
has surveyed 71 lakes and reservoirs to date. These surveys are 
designed to provide baseline data on a wide spectrum of parameters 
(Tables II-2 and II-3), while providing sufficient information for 
eutrophic status determination. 

Sampling occurs in early spring, prior to the development of thermal 
stratification, and again in late summer during peak stratification. 
Physical and chemical profile measurements are made at primary 
stations established in the deepest part of a lake. Secondary 
stations are established in larger lakes to detect variations in 
sampled profiles. Sampling stations are also established on principal 
lake tributaries. Fourteen lakes will be sampled in FY 1 80 (Table 
II-4). 

Certain lakes will be monitored seasonally on a four to five year 
rotational basis. Lakes will be selected for sampling based upon 
existing problems, expected problems, to determine trophic status, or 
to determine eutrophication rates. Three lakes which will be 
monitored in 1980 are Pine Lake (Ross Co.), Springfield Lake (Summit 
Co.) and Westerville Reservoir (Delaware Co.). Sampling frequency and 
parameters to be monitored are found in Table II-5. Additional 
parameters will be determined on a case-by-case basis. 

*Due to the water quality justifications required by USEPA for AST/AAWT 
treatment plant construction, Ohio EPA will not sample low-flow 
stations during 'L.980. 
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PARAMETER 

Acidity, Total, Caco3 
Alkalinity, Total, Caco3 
Aluminum, Total, Al 

Arsenic, Total As 

BOD 5 day 

Cadmium, Total, Cd 

Carbon, Total Org., C 

Chloride, Cl 

Chlorine, Total Residual 

Chromium, Hex, Cr 

Chromium, Total Cr 

COD 

Conductivity (field) 

Copper, Total, Cu 

Cyanide, Total, CN 

Dissolved Oxygen (field ) 

Fecal Coli, Total, MF 

Flow (USGS) 

F l u or i de , D i s s • , F 

Hardness, Total Caco3 
Iron, Total, Fe 

Lead, Total, Pb 

Manganese, Total, Mn 

MBAS 

Key for Table rr-1a 

ABBREVIATION 

Acid CaC03-T 

Alkaline Caco3-T 

Al-T 

As-T 

800-5 

Cd-T 

C-T-Org 

Cl 

Cl 2-T-R 

Cr-Hex 

Cr-T 

coo 

Micromho (field) 

Cu-T 

CN-T 

D.O. (field) 

Fecal Coli-T-MF 

Flow (USGS) 

F-Diss 

Hard CaC03-T 

Fe-T 

Pb-T 

Mn-T 

MBAS 

M 

4 

4 

12 

12 

4 

12 

12 

12 

4 

4 

4 

Q 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

LF 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ST 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



Key for Table rr-1a (Continued) 

PARAMETER ABBREVIATION M Q LF ST 

Mercury, Total, Hg Hg-T 4 4 1 X 

Nickel, Total, Ni Ni-T 4 4 1 

Nitrate, N03 as N N03-N-T 12 4 1 

Nitrite, N02 as N N02-N-T 12 4 1 

Nitrogen, Arrmonia, N NH 3-N-T 12 4 1 

Oil-Grease, Total O+G-T 12 4 1 

Organic Scan OS X 

pH (field) pH (field) 12 4 1 

Phenolics Phenolics 4 4 1 X 

Phosphorus, Dissolved, p P-Diss X 

Phosphorus, Tota 1, P P-T 12 4 1 

Polychlorinated Biphenyls PCB X 

Residue, Total Flt. (Diss) TDS X 

Residue, Total Nfl t. (Susp) TSS 12 4 1 X 

Silica, Total (Diss) Si-T-Diss X 

Sulfate, so4 S04-T X 

Total Kjel dahl Nitrogen Kjel-T-N 12 4 1 

Water Temperature (field) Temp (field) 12 4 1 

Zinc, Total, Zn Zn-T 4 4 1 X 

a. Station Type and Sampling Frequency: Monthly (M); Quarterly (Q); Low 
Flow (LF); Special Tests (ST) 
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Key for Table II-1 (Continued) 

COLUMN COO ES 

RM 
River mile, miles from mouth 

Station# 
Top number - STORET (OEPA) 
Lower number ( ) - USGS 

District 
COO - Central District Office, Columbus 

NEDO - Northeast Di strict Office, Twinsburg 

NWDO - Northwest District Office, Bowling Green 

SEDO - Southeast District Office, Logan 
swoo - Southwest District Office, Dayton 

Purpose 
IJC - International Joint Conmission 
NASQAN - National Stream Quality Accounting Network (USGS) 
NAWQMN - National Ambient Water Quality Monitoring Network 

DEPA - Ohio EPA 

Use Designation 
CWH - Coldwater Habitat 
EWH - Exceptional Warmwater Habitat 
LE - Lake Erie Standards 
MRS - Mahon ing River Standards 
PWS - Public Drinking Water Source 
WWH - Warmwater Habitat 
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Tab 1 e II-1: Fixed Station Monitoring Program 

MONTHLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS 

ASHTABULA RIVER 

Ashtabula River near 5.5 502760 NEDO NAWQMN, IJC WWH 
Ashtabula (State Rd) {04212500) 

Fields Brook near 0.3 502780 NEDO OEPA WWH Cl2-T-R, Hg-T, Phenolics, 
Ashtabula (15th St) Cu-T, OS, Hard CaC03-T 

BLACK RIVER 

Black River at 15.6 501520 NEDO NAWQMN WWH 
Elyria (Cascade Pk) (04200500) 

Black River below 10.4 501510 NEDO IJC WWH 
Elyria (Ford Rd) (04200550) 

CHAGRIN RIVER 

Chagrin River at 5.0 502400 NEDO NAWQMN, IJC EWH 
Willoughby (Rt 84) (04209000) 

CONNEAUT CREEK 

Conneaut Creek at 6.4 502870 NEDO NAQMN, IJC CWH 
Conneaut (Keefus Rd) (04213000) 

CUYAHOGA RIVER 

Cuyahoga River at 13.5 502020 
Independence (Old (04208000) 

NEDO NAWQMN, NASQAN WWH 

Rockside Rd.) 

Cuyahoga River at 7.3 502130 NEDO IJC WWH 
Cleveland (Lower (04208503} 
Harvard Ave . ) 
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. 
MONTHLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -
EUCLID CREEK 

Euclid Creek at Euclid 1. 7 504250 NEDO OEPA WWH Cl, Zn-T, Fe-T, Pb-T, 
(St. Clair Ave . ) (04208690) Cu-T, Phenolics, Hard 

CaC03-T 

GRAND RIVER 

Grand River near 8.7 502530 NEDO NAWQMN, NASQAN WWH 
Painesville (Rt 84) (04212100) 

Grand River at 2.3 502520 NEDO IJC WWH 
Painesville (Rt 535) (04212200) 

GREAT MIAMI RIVER 

Great Miami River 156.2 600000 SWDO OEPA WWH CN-T(Q) 
Below Lakeview (Rt 33) 

Great Miami River near 90.7 610050 SWDO OEPA WWH CN-T(Q) 
Taylorsville (SR 440) (03263000) 

Great Miami River at 80.0 610060 SWDO NAWQMN WWH CN-T(Q) 
Dayton (Main St. (03270500) 
Bridge) 

Great Miami River at 66.4 600150 SWDO OEPA WWH CN-T(Q) 
Miamisburg (SR 725) (03271500) 

Great Miami River at 34.9 600270 SWDO OEPA WWH CN-T(Q) 
Hamilton (Columbia (03274000) 
Bridge) 
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MONTHLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -

GREAT MIAMI RIVER (CONTINUED) 

Great Miami River at 20.8 600030 swoo NAWQMN, NASQAN WWH CN-T(Q) 
New Baltimore (03274600) 
(Blue Rock Road) 

Great Miami River near 5.2 600300 swoo OEPA WWH CN-T(Q) 
Lawrenceburg {Lost 

' 
Bridge) 

Dicks Creek near 2.5 600250 swoo OEPA WWH CN-T(Q) 
Excello (Yankee Rd) 

Mad River at Eagle City 
( St. Paris Pike) 

28.7 610040 SWDO NAWQMN CWH CN-T(Q) 

Mad River above 5.9 600190 SWDO OEPA WWH CN-T(Q) 
Dayton (Rt 444) 

Stillwater River near 8.9 600110 swoo OEPA WWH CN-T(Q) 
Englewood (U.S. 40) (03266000) 

HOCKING 

Hocking River below 
Lancaster (U.S. 33) 

86.7 601550 coo OEPA WWH Phenolics 

Hocking River at 72.5 601530 SEOO OEPA WWH 
Enterprise (CR 31 (03157500) 
Bridge) 

Hocking River at 39.6 601650 SEDO NAMWQN, NASQAN WWH 
Athens (U.S. 33) (03159510) 
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MONTHLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -

HURON RIVER 

Huron River below 1.6 501050 NWDO NAWQMN, IJC EWH 
Milan (Mud Brook Rd) 

LAKE ERIE 

Oregon Water Intake - 504240 NWDO NAWQMN, IJC EWH (LE), 
\ 

PWS 

Sandusky Water Intake - 504030 NWDO IJC EWH (LE), 
PWS 

Mentor Water Intake - 504130 NEDO NAWQMN, IJC EWH (LE), 
PWS 

Cleveland Crown Water - 504090 NEDO IJC EWH (LE), 
Intake PWS 

Ashtabula Water Intake - 504160 NEDO IJC EWH (LE), OS(Q) 
PWS 

Conneaut Water Intake - 504170 NEDO OEPA EWH (LE), P-Diss, Si-T-Diss, 
PWS C-T-Org, Fe-T, Cd-T, 

Phenolics, CN-T 

LITTLE BEAVER CREEK 

Little Beaver Creek 4.6 602000 NEDO NAWQMN WWH 
near East Liverpool (03109500) 
(Grimms Bridge Road) 

Chemline Tributary near 0.1 602090 NEDO OEPA WWH Cl, TDS, Fe-T, Mn-T, Hard 
Lisbon (SR 518) CaC03-T, F-Diss, CN-T(Q) 
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MONTHLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS 

LITTLE BEAVER CREEK (CONTINUED) 

Stateline Creek West 0.1 602050 NEDO OEPA WWH Cl, TDS, Fe-T, Mn-T, Hard 
Branch near Negley (03109320) CaCO{-T, F-Diss, 
(Twp. Rd 1024) CN-T Q), PCB(A) 

Stateline Creek East 0.1 602060 NEDO OEPA WWH Cl, TOS, Fe-T, Mn-T, 
Branch near Negley Hard CaC03-T, CN-T(Q) 

\ 
(Twp. Rd 1024) 

LITTLE MIAMI RIVER 

Little Miami River at 79.5 600570 SWDO NAWQMN EWH CN-T(Q) 
Oldtown (U.S. 68) 

Little Miami River at 59.3 600600 SWDO OEPA WWH CN-T(Q) 
Spring Valley (Roxanna-
New Burlington Rd) 

Little Miami River near 35.7 610520 swoo OEPA WWH CN-T(Q) 
Morrow (Stubbs Mill Rd) 

Little Miami River at 12.7 600520 SWDO NAWQMN, NASQAN WWH CN-T(Q) 
Milford (U.S. 50) (03245500) 

Caesar's Creek near 0.2 600550 SWDO OEPA EWH CN-T(Q) 
Oregonia (Corwin Rd) 

East Fork Little Miami 0.8 610530 SWDO OEPA WWH CN-T(Q) 
River at South Milford 

(near Terrace Park 
Country Club) 
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MONTHLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -
MAHONING RIVER 

Mahoning River at 45.0 602280 NEDO NAWQMN MRS 
Leavittsburg {03094000) 
{ Leavitt Rd) 

Mahoning River at 11 .6 602300 NEDO NAWQMN MRS CN-T, Phenolics, 
Lowellville {First St) {03099500) F-Diss, Fe-T 

\ MAUMEE RIVER 

Maumee River at 100.3 500140 NWDO NAWQMN WWH Hard CaC03-T, TDS 
Antwerp {SR 49) {04183500) S04-T, Cl, As-T, Cd-T, 

Cr-T, Cu-T, Pb-T, Hg-T, 
Zn-T, PCB 

Maumee River at 20.8 500080 NWDO NAWQMN, IJC WWH 
Waterville (Rt 64) {04193500) NASQAN 

Auglaize River above 4.1 500290 NWDO NAWQMN WWH Hard CaC03-T, P-Diss, 
Defiance {Power Dam, {04191500) S04-T, Cl, As-T, Cd-T, 
Harding Road) Cr-T, Cu-T, Pb-T, Hg-T, 

Zn-T, PCB, MBAS(Q) 

Blanchard River below 53.0 500040 NWDO OEPA WWH Hard Caco1-T, TDS, 
Findlay {County Rd) {04189000) P-Diss, C, As-T, Cd-T, 

Cr-T, Cu-T, Ph-T, Hg-T, 
Ni-T, Zn-T, MBAS, B00-5, 
PCB 

Ottawa River at 28.4 500050 NWDO OEPA . WWH Hard Caco1-T, TDS 
Allentown {SR 81) {04187500) P-Diss, C, BOD-5, As-T, 

Cd-T, Cr-T, Cr-Hex, Cu-T, 
Pb-T, Hg-T, Zn-T, MBAS, 
Phenolics, PCB 
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MONTHLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -
MILL CREEK 

Mill Creek at Carthage 11.0 600410 SWDO OEPA WWH CN-T(Q) 
(Anthony Wayne Avenue) (03259000) 

Mill Creek near Hamilton 24.5 600440 SWDO OEPA WWH CN-T(Q) 
(Tylersville Rd) 

\. Mill Creek at Cincinnati 
(Gest Rd) 

0.5 600430 SWDO OEPA WWH CN-T(Q) 

MUSKINGUM RIVER 

Muskingum River below 107.3 611740 
Coshocton (SR 83) (03140500) 

SEDO NAWQMN WWH Cl, Phenolics 

Muskingum River at 91.3 611750 SEDO OEPA WWH 
Dresden (SR 208) (03144500) 

Muskingum River at 48.2 601860 SEDO NAWQMN, NASQAN WWH 
McConnelsville (SR 37) (03150000) 

Licking River below 25.6 601770 coo NAWQMN WWH 800-5, Phenolics, Cl, 
Newark (Stadden Bridge) (031416500) S04-T 

Mohican River at 16.6 601870 SEDO NAWQMN WWH 
Greer (Rt 514) (03136000) 

Nimishillen Creek at 8.2 601940 NEDO NAWQMN WWH CN-T, Phenolics, F-Diss, 
North Industry ( 03118500) Fe-T 
(Cheyenne St) 
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MONTHLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION# DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -
MUSKINGUM RIVER (CONTINUED2 

Tuscarawas River near 85.3 601930 NEOO NAWQMN WWH CN-T, Phenolics, F-Diss, 
Massillon {Warmington (03117000) Fe-T, PCB ( Q) 
St.) 

Tuscarawas River at 21.3 611790 SEDO NAWQMN WWH Cl, Phenolics 
Newcomerstown (SR 83) (031129000) 

Walhounding River 14.7 601901 SEDO NAWQMN WWH 
at Nellie (U.S. 36) (03138500) 

OHIO BRUSH CREEK 

Ohio Brush Creek near 13.1 600660 SEOO NAWQMN EWH 
West Union (SR 348) (03237500) 

PORTAGE RIVER 

Portage River at 28.2 500510 NWDO NAWQMN, IJC WWH 
Woodville (U.S. 20) (04195500) 

RACCOON CREEK 

Raccoon Creek at 29.6 601400 SEOO NAWQMN WWH Acid CaC03-T, Fe-T, 
Adamsville (U.S. Rt 35) (03202000) Mn-T 

ROCKY RIVER 

Rocky River near 12.0 501800 NEOO NAWQMN, IJC WWH 
Berea (Cedar Pt Rd) (04201500) 

SANDUSKY RIVER 

Sandusky River above 20.3 500820 NWDO NAWQMN, IJC, WWH 
Fremont (Rice Rd) (04198000) NASQAN 
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MONTHLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -
SCIOTO RIVER 

Scioto River near 101.8 601340 
Circleville {Florence 

coo NAWQMN WWH 800-5, Phenolics 

Chapel Rd) 

Scioto River near 56.0 600770 SEDO NAWQMN, NASQAN WWH 
Richmondale (Higby Rd) (03234500) 

Big Darby Creek at 13.2 601300 coo NAWQMN EWH 
Darbyville (SR 316) (03230500) 

Mill Creek below 17.2 601350 coo OEPA WWH CN-T, Phenolics 
Marysville (Radnor Rd) 

Olentangy River near 11.5 601290 coo NAWQMN WWH 
Worthington (I-270) (03226800) 

Paint Creek near 22.1 601320 SEOO OEPA EWH 
Bournesville (Jones- (03234000) 
Levee Rd) 

VERMILION RI VER 

Vermilion River at 4.5 501260 NWOO NAWQMN, IJC EWH 
Vermilion (N. Ridge Rd) (04199500) 
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QUARTERLY MONITORING REPORT 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -
CUYAHOGA RIVER 

Little Cuyahoga River 2.0 502080 NEOO OEPA WWH MBAS, TDS, F-Diss, Cl 
near Akron (Otto St. (04205700) 
gage) 

Big Creek at Cleveland 
(Jennings Ave) 

0.3 502120 NEDO OEPA WWH MBAS, TDS, F-Diss, Cl 

' Mill Creek at Garfield 0.1 502110 NEDO OEPA WWH MBAS, TDS, F-Diss, Cl 
Heights (Canal Road) 

GREAT MIAMI RIVER 

Buck Creek near 0.2 600350 SWDO OEPA WWH CN-T 
Springfield (U . S. 40 
and SR 4} 

Four Mile Creek at New 0.3 600260 SWDO OEPA WWH CN-T 
Miami (Jacksonburg Rd) 

Greenville Creek near 3.4 600060 SWDO OEPA WWH CN-T 
Covington (Rangeline Rd) 

Indian Creek near 0.5 600280 SWDO OEPA EWH CN-T 
Ross ( SR 128} 

Loramie Creek near 0.4 600320 SWDO OEPA WWH CN-T 
Lockington (Harding-
Wapak Rd) 

Seven Mile Creek near 1.3 600340 SWDO OEPA WWH CN-T 
Seven Mile (Taylor 
School Rd} 
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QUARTERLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -
GREAT MIAMI RIVER (<:_ONTINUEQ} 

Twin Creek near Franklin 0.6 600180 SWDO OEPA EWH CN-T 
(Dayton-Oxford Rd) 

Whitewater River near 0.5 600290 SWDO OEPA WWH CN-T 
Hoover (Suspension 
Bridge Rd) 

\ HURON RIVER 

Rattlesnake Creek at 1. 7 501080 NWDO OEPA WWH 800-5 
Norwalk (Lais Rd) 

LAKE ERIE 

Turkey Creek near 0.1 504260 NEDO OEPA CWH MBAS, TDS, CN-T, F-Diss 
Conneaut (Lake Rd) 

LITTLE BEAVER CREEK 

North Fork at 0.2 612010 NEDO OEPA CWH MBAS, TDS, Cl 
Fredericktown 
(Fredericktown Rd) 

West Fork near Guilford 6.6 612000 NEDO OEPA WWH MBAS, TDS, Cl 
( SR 30) 

LITTLE MIAMI RIVER 

Little Miami River near 68.2 610550 SWDO OEPA WWH CN-T 
Xenia (Bellbrook Rd) 

Beaver Creek near Xenia 0.1 600510 SWDO OEPA WWH CN-T 
(Factory Rd) 
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QUARTERLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS 

MAHONING RIVER 

Mahoning River at 37.4 602400 NEDO OEPA MRS MBAS, TDS, CN-T, F-Oiss 
Warren (South St. gage) 

Mahoning River at 
Niles (W. Park Ave) 

33.1 602290 NEDO OEPA MRS MBAS, TOS, CN-T, F-Oiss 

MAUMEE RIVER 

Auglaize River at 74.5 510240 NWOO OEPA WWH B00-5 
Wapakoneta {Water St} 

Auglaize River at 
Wapakoneta (Fox 

70.8 510250 NWDO OEPA WWH 

Ranch Rd} 

St. Marys River at 47.2 510010 NWOO OEPA WWH B00-5 
St. Marys (Aqueduct Rd} 

St. Marys River at 
St. Marys (Glynwood Rd} 

43.0 510020 NWOO OEPA WWH 

MUSKINGUM RIVER 

Hurford Run at 0.2 611850 
Canton (Church St) 

NEDO OEPA WWH MBAS, TOS, Cl, F-Oiss 

Jerome Fork near 13.0 611860 NWOO OEPA WWH 800-5 
Ashland (Rt 42) 

Jerome Fork near 10.5 611870 NWOO OEPA WWH 800-5 
Ashland (CR 1032) 
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QUARTERLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION# DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -
MUSKINGUM RIVER (CONTINUED} 

Kokosing River near 23.6 611880 
Mt. Vernon (SR 661} 

NWDO OEPA WWH 800-5 

Kokosing River near 21.6 611890 
Mt. Vernon (Twp Rd 257) 

NWDO OEPA WWH BOD-5 

Rocky Fork near 12.5 611900 
Mansfield {SR 39) 

NWOO OEPA WWH BOD-5 

Rocky Fork near 10.1 611910 
Mansfield (Illinois Ave) 

NWDO OEPA WWH 800-5 

Tuscarawas River at 88.4 611840 NEDO OEPA WWH MBAS, TDS, Cl, F-Diss 
Massillon (Walnut St) 

Wolf Creek at 0.2 611820 
Barberton (Snyder Ave) 

NEDO OEPA WWH MBAS, TDS, Cl, F-Diss 

ROCKY RIVER 

West Branch Rocky River 
near Medina (Fenn Rd) 

28.0 501820 NEDO OEPA WWH MBAS, TDS, CN-T, Cl 

SANDUSKY RIVER 

Sandusky River at 13.0 500890 
Fremont (Twp Rd 549) 

NWDO OEPA WWH BOD-5 

SCIOTO RIVER 

Scioto River near 206.8 610760 
Kenton (CR 175) 

NWDO OEPA WWH BOD-5 

Scioto River near 201.0 610770 NWDO OEPA WWH BOD-5 
Kenton (CR 106) 
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QUARTERLY MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS ---
SCIOTO RIVER (CONTINUED} 

Little Scioto River 8.9 610750 NWDO OEPA WWH BOD-5 
near Marion (SR 309) 

Little Scioto River 2.6 610740 NWDO OEPA WWH BOD-5 
near Marion (SR 739) 

\ Rocky Fork of Paint 2.8 610800 SEDO OEPA EWH ( a). TDS 
Creek near Barrett's (03232500) 
Mills (Browning Rd) 

Whetstone Creek near 21.5 610780 NWDO OEPA WWH BOD-5 
Mt. Gilead (SR 61) 

Whetstone Creek near 19.9 610790 NWDO OEPA WWH BOD-5 
Mt. Gilead (Cardington 
Rd) 

WABASH RIVER 

Beaver Creek at Celina 9.6 605020 NWDO OEPA WWH BOD-5 
(above and below STP 
discharge, Myer Rd and 
SR 703) 

Beaver Creek at Celina 10. 7 605010 NWDO OEPA WWH BOD-5 
{SR 703) 

(a) Nitrate and Nitrite deleted from minimum parameter list. 
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LOW FLOW MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -

BLACK RIVER 

French Creek near 0. 7 501530 NEDO OEPA WWH 
Lorain (Rt 301) 

CUYAHOGA RIVER 

Cuyahoga River near 40.3 502160 NEDO OEPA WWH 
Akron {USGS gage, (04206000) 

' Old Portage Trail) 

Cuyahoga River at 3.0 502140 NEDO OEPA WWH F-Diss, CN-T, No Flow 
Cleveland (W. Third St) (04208506) 

Tinkers Creek at 5.5 502220 NEDO OEPA WWH Hard CaC03-T, Zn-T, Pb-T, 
Bedford (USGS gage (04207200) Cr-T 
at SR 14) 

GREAT MIAMI RIVER 

Great Miami River below 108.8 600090 SWDO OEPA WWH 
Piqua (Peterson Rd) 

Mad River near Urbana 39 .0 600130 SWDO OEPA CWH 
{SR 36) 

Mad River below 23.5 610010 SWDO OEPA WWH 
Springfield (lower 
Valley Pike) 

HURON RIVER 

East Branch Huron River 2.0 501070 NWDO OEPA WWH 
below Norwalk 
(Schaeffer Rd) 
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LOW FLOW MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE . DESIGNATION ADDITIONAL PARAMETERS -
LITTLE BEAVER CREEK 

Middle Fork near Salem 52.8 602120 NEDO OEPA WWH TSS, CN-T, F-Diss 
(Beachwood Rd) 

MAUMEE RIVER 

Maumee River at 65.6 500180 NWDO OEPA WWH 

' Defiance (WTP) (04184100} 

Maumee River near 54.6 510210 NWDO OEPA WWH 
Florida (CR 18) 

Auglaize River near 
Fort Jennings (SR 224} 

39.5 500070 NWDO OEPA WWH 

Auglaize River near 28.5 500110 NWDO OEPA WWH 
Cloverdale (SR 114} 

Auglaize River near 
Oakwood (SR 613} 

19.3 500130 NWDO OEPA WWH 

Blanchard River near 2.5 500090 NWDO OEPA WWH 
Dupont (CR 21} 

Little Auglaize River 2.0 510200 NWDO OEPA WWH 
below Melrose {SR 613} 

Ottawa River above 45.4 500270 NWDO OEPA WWH 
Lima (Thayer Rd} 

Ottawa River near 0.7 500150 NWDO OEPA WWH 
Kalida (CR 19) 
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LOW FLOW MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DI STRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS -
MAUMEE RIVER {CONTINUED} 

St. Joseph River 
below Edgerton {SR 49) 

8.9 510180 NWDO OEPA WWH 

St. Marys River near 1.3 510170 NWDO OEPA WWH 
Willshire {SR 81) 

\. Tiffin River at 0.8 500160 NWDO OEPA WWH 
Defiance (W. High St) 

MUSKINGUM RIVER 

Chippewa Creek at 6.8 611810 NEDO OEPA WWH Fe-T 
Easton {USGS gage at (03116200) 
SR 585) 

Killbuck Creek near 44.8 601880 NEDO OEPA WWH Fe-T 
Wooster (Willow Rd) 

Sandy Creek at 17.4 611800 NEDO OEPA WWH 
Waynesburg (USGS gage) (03117500) 

Tuscarawas River 95.9 611830 NEDO OEPA WWH TSS, Fe-T 
at Canal Fulton 
(Market St) 

Wills Creek at 54.9 611760 SEOO OEPA WWH TSS 
Cambridge (Twp Rd 452) 

Wills Creek below 6.2 611770 SEOO OEPA WWH TSS 
Dam (Twp Rd 274) (03143500) 
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LOW FLOW MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # - DISTRICT PURPOSE DESIGNATION ADDITIONAL PARAMETERS 

PORTAGE RIVER 

North Branch Portage 
River at Pemberville 

0.1 500520 NWDO OEPA WWH 

(N. River Rd) 

ROCKY RIVER 

Abrams Creek near 0.9 501830 NEOO OEPA WWH Hard CaC03-T, F-Diss, 
' Berea (Cedar Point Rd) Zn-T 

SANDUSKY RIVER 

Sandusky River below 
Mexico (Scott Bridge Rd) 

48.0 500830 NWDO OEPA WWH 

Sandusky River below 78.7 500860 NWDO OEPA WWH 
Upper Sandusky (CR 121) 

SC JOTO RI VER 

Big Darby Creek below 50.3 600790 
Plain City (Cemetary 

coo OEPA EWH 

Pike Rd) 

Paint Creek below 64.3 600740 coo OEPA WWH 
Washington C.H. (SR 35) 

Walnut Creek below 36.6 600750 
Baltimore (Leonard Rd) 

coo OEPA WWH 

WABASH RIVER 

Wabash River near 465.6 610000 NWDO OEPA WWH 
New Corydon, Ind 
( State Line) 
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LOW FLOW MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION -
MINOR OHIO TRIBUTARIES 

Bullskin Creek near 3.1 609100 SWDO OEPA WWH 
Cedron (Cedron Rd) 

Captina Creek near 3.2 609210 SEDO OEPA WWH 
Powhatan Point (SR 148) 

Cross Creek near 1. 7 609250 SEDO OEPA WWH 
Mingo Junction 

(Twp Rd 167) 

Duck Creek near 1.8 609180 SEDO OEPA WWH 
Marietta (SR 26) 

Eagle Creek near Ripley 
(CR 49) 

3.7 609120 SEDO OEPA EWH 

Indian Guyan Creek 
near Bradrick (SR 243) 

2.5 609150 SEDO OEPA WWH 

Leading Creek near 
Middleport (SR 7) 

1.4 609160 SEDO OEPA WWH 

Little Muskingum River 
near Reno (CR 9) 

2.3 609190 SEDO OEPA WWH 

Little Scioto River near 2.1 609130 SEOO OEPA EWH 
Sciotoville (Twp Rd 248) 

(a) Nutrients (Nitrate-Nitrite, Total Phosphorus, TKN, NH3-N) are deleted 
from the minimum parameters list. 
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ADDITIONAL PARAMETERS 

(a) 

(a), TDS, Al-T, Mn-T 

(a), TOS 

( a), TO$ 

(a), TDS 

(a), TDS 

(a), TOS 

(a), TDS 

( a), TDS 



,, 

LOW FLOW MONITORING PROGRAM 

USE 
STATION DESCRIPTION RM STATION # DISTRICT PURPOSE DESIGNATION 

McMahon Creek near 1.3 609220 SEDO OEPA WWH 
Bellaire (SR 147) 

Pine Creek near 4.1 609140 SEDO OEPA WWH 
Garden City (SR 52) 

Shade River near 5.9 609170 SEDO OEPA EWH 
Keno (Twp Rd 114) 

Short Creek near 3.9 609240 SEDO OEPA WWH 
Rayland (SR 150) 

Sunfish Creek near 6.8 609200 SEDO OEPA WWH 
Cameron (SR 78) 

Symmes Creek near 0.4 609270 SEDO OEPA 
Chesapeake (SR 7) 

Ten Mile Creek near 1.1 609050 SWDO OEPA WWH 
New Palestine (SR 749) 

Yellow Creek near 2.5 609260 SEDO OEPA WWH 
Hammondsville (SR 213) 

Wheeling Creek near 1.5 609230 SEDO OEPA WWH 
Bridgeport (CR 24) 

White Oak Creek below 5. 7 609110 SEDO OEPA WWH 
Georgetown (Rt . 221) 

(a) Nutrients (Nitrate-Nitrite, Total Phosphorus, TKN, NH3-N) are deleted 
from the minimum parameters list. 
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ADDITIONAL PARAMETERS 

(a), TDS, Al-T, Mn-T 

(a), TDS 

( a), TDS 

(a), TDS, Al-T, Mn-T 

( a), TDS 

(a) 

(a), TDS, Al-T, Mn-T 

(a), TDS, Al -T, Mn-T 

(a), TDS 



Table II-2: Lake Sampling Locations and Parameter Sampling 
Schedules - Lake Stations 

Station Sampling 
Locationa Periodb 

Sampling 
Oepthc 

PARAMETER (Chemical/Physical) 1 2 Su P Sur Bot I 

Acidity, Total, Caco
3 

Alkalinity, Total, Caco
3 

Arsenic, Total, As 
Barium, Total, Ba 
BOO, 5 day 
Boron, Tota 1, B 

Cadmium, Total, Cd 
Calcium, Total, Ca 
Carbon, Total Org., C 
Chloride, Cl 
Chromium, Total, Cr 
Cobalt, Total, Co 
coo 
Color 
Conductivity (field) 
Copper, Total, Cu 
Dissolved Oxygen (field) 
Fecal Coli, Total, MF 
Fecal Strep, Total, MF 
Fluoride, Diss . , F 
Hydrogen Sulfide, H2S 
Iron, Total, Fe 
Lead, Total, Pb 
Magnesium, Total, Mg 
Manganese, Total, Mn 
MBAS 
Mercury, Total, Hg 
Molybdenum, Total, Mo 
Nickel, Total, Ni 
Nitrate, N03 as N 

Nitrite, N02 as N 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



Table II-2: (Continued) 

Station Sampling Sampling 
Loe at i ona Peri odb OepthC 

PARAMETER (Chemical/Physical) 1 2 ~ Su p Sur Bot 

Nitrogen, Arnnonia, N X X X X X 

pH (field) X X X X X 

Phosphorus, Dissolved, p X X X X X 

Phosphorus, Total, P X X X X X 

Potassium, Total, K X X 

Residue, Total Flt., TDS X X 

Residue, Total Nflt., TSS X X 

Secchi Disc X X X X 

Selenium, Total, Se X X 

Silica, Total (Diss), Si02 X X X X X 

Silver, Total, Ag X X 

Sodium, Total, Na X X 

Sulfate, so4 X X 

Total Kjel dahl Nitrogen X X X X X 

Turbidity X X X X X 

Water Temperature (field) X X X X X 

Z i nc , Tat a 1 , Zn X X 

PARAMETER (Biological) 

Phytoplankton 
Tota 1 Count X X X 

Identification (Principal 
Genera) X X X 

Chlorophyll 2_ X X X 

Macrophyte Observations X X 

a. Primary lake stations (1); secondary lake stations (2) 

b. Spring (Sp); Sumner (Su) 
c. Profile (P); Surface (Sur) samples are taken at a depth of 2 feet; 

Bottom (Bot); Integrated ( I) 
./ 

II -34 

I 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



Table II-3: Lake Survey Station Locations and Parameter Sampling 
Schedules - Inflow Stream Stationsa 

PARAMETER PARAMETER 

Carbon, Total Org., C Nitrite, N02 as N 

Color pH (field) 

Conductivity (field) Phosphorus, Tota 1, P 

Dissolved Oxygen (field) Total Kjeldahl Nitrogen 

Flow (USGS) Turbidity 

Nitrate, N03 as N Water Temperature (field} 

a. All parameters are sampled in spring and surrmer, and are taken at a depth 
of 6 inches (surface) except total organic carbon, which is a bottom sample. 

Table II-4: Tentative List of Lakes to be Surveyed in 1980*. 

Amick Reservoir 
(Morrow Co.) 

Barnesville City Reservoir 
(Belmont Co.) 

Bark camp Lake 
(Belmont Co.) 

Beach City Reservoir 
(Tuscarawas Co.) 

Beaver Creek Reservoir 
( Seneca Co.) 

Clouse Lake 
(Perry Co.) 

Van Buren Lake 
( Hancock Co.) 

Newport Lake 
(Mahoning Co.) 

*This list will be finalized by April 15. 

,/ 
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Delaware Reservoir 
(Delaware Co.) 

Findlay Lake 
(Lorain Co.) 

0 1 Shaughnessy Reservoir 
(Franklin Co.) 

Pleasant Hill Lake 
(Ashland Co.) 

Pymatuning Lake 
(Ashtabula Co.) 

Sharon Lake 
(Hamilton Co. ) 

Summit Lake 
( Summit Co. ) 



Table II-5: Minimum Parameters and Sampling Frequency for the 
Seasonal Lakes Monitoring Programa 

Parameters Units 

pH SU 

Temperature oc 

Dissolved Oxygen mg/1 

Conductivity UNHOS/cm @2soc 

Fecal Col if arm #/lOOml 

Total phosphorus mg/1 

Total kjeldahl nitrogen mg/1 

Total Nitrate+ Total Nitrite mg/1 

Total suspended solids mg/1 

Transparency (Secchi desk) ft. 

a. All parameters are monitored quarterly. 

E. Toxic Substances Monitoring 

Ohio EPA currently does not have the laboratory resources to conduct a 
comprehensive toxics monitoring program. Until such resources are 
developed, toxics monitoring by Ohio EPA will be limited to that of 
previous years. A fish tissue analysis program for PCB's and 
pesticides was conducted in 1977, in cooperation with the Ohio 
Department of Natural Resources and Department of Agriculture. Fish 
were collected during 1978 by Ohio EPA, in cooperation with USEPA, 
Region V. Sample analysis was performed by the USEPA Environmental 
Research Laboratory-Duluth. A similar program is being conducted in 
1979. 

Arrangements will be made with the Ohio Department of Health in 1980, 
to conduct up to 100 analyses for heavy metals and organics on 
sediment samples. Most of these samples will be taken during the 1980 
intensive surveys. Although Ohio EPA possesses the resources to carry 
out the collection of samples, the extent of the fish tissue 
monitoring program for 1980 will be entirely dependent upon available 
analytical capabilities. 

F. Radiological Monitoring 

Total alpha and gross beta activity, in both dissolved and suspended 
parameters, are monitored at the stations listed (Table II-6) upon 
notification of a.,radiation emergency. 
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Table II-6: Ohio EPA Emergency Radiological Monitoring Stationsa 

USE 
STATION DESCRIPTION RM STATION# DISTRICT DESIGNATION 

LAKE ERIE 

Cleveland Nottingham 504120 NEDO EWH(LE),PWS 
Intake (Cuyahoga Co.) 

Toledo Intake 504010 NWDO EWH(LE),PWS 
(Lucas Co.) 

SCIOTO RIVER 

Scioto River at 600810 CDO ~H 
Shadesville (SR 665) 
(Franklin Co.) 

GREAT MIAMI RIVER 

Great Miami River 
near New Baltimore 

20,8 60030 SWDO ~H 

(Hamilton Co.) 

a. Abbreviations are described in the key for Table II-1. 

G. Biological Monitoring 

The Ohio EPA Biomonitoring Program uses field and laboratory analyses 
to assess pollution effects on aquatic community structure and 
pollutant toxic effects on selected test organisms. Data from acute, 
static bioassays, utilizing both daphnids (Daphnia pulex) and fathead 
minnows (Pimephales promeles), are used in Agency enforcement, 
litigation proceedings, water quality standards compliance 
assessments, and evaluations of toxic effects of unknown chemical 
mixtures in effluent discharges. 

Field investigations are conducted at 20 locations, as part of the 
NAWQM Network (Table II-7), and at additional locations where major 
dischargers impact. Data from these stations are used for long-term 
trend analyses, and as a measure of effectiveness of Ohio WQS to 
establish conditions satisfactory to support balanced, aquatic 
communities. Ten, additional State biomonitoring sites are selected 
yearly based upon special needs (i.e. intensive surveys, or special 
surveillance monitoring problems). All biomonitoring investigations 
emphasize benthos (counts, identifications and diversity indices) and 
periphyton (counts, identifications, chlorophyll a content, biomass 
and autotrophic indices). In addition, intensive-surveys include fish 
data (relative abundance, species composition, similarity coefficients 
and diversity indices). 
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Table II-7 : NAWQMN Biomonitoring Sampling Sitesa 

STATION DESCRIPTION 

Great Miami River Basin 

Great Miami River at Dayton 
Mad River at Eagle City 

Little Miami River Basin 

Little Miami River at Old Town 

Scioto River Basin 

Scioto River near Circleville 
Scioto River near Richmondale 
Olentangy River near Worthington 

Raccoon Creek Basin 

Raccoon Creek near Adamsville 

Ohio Brush Creek Basin 

Ohio Brush Creek near West Union 

Muskingum River Basin 

RM STATION # 

87 .1 600310 
28.7 610040 

80.0 600570 

100. 8 601340 
56 .2 600770 
12. 3 601290 

29. 6 601400 

16.5 600660 

Muskingum River at McConnellsville 47.7 601860 
Licking River below Newark 25.6 601770 
Mohican River at Greer 16.7 601870 

Hocking River Basin 

Hocking River at Athens 33 .1 601650 
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DISTRICT 

SWDO 
SWDO 

SWDO 

coo 
SEOO 
coo 

SEDO 

SEDO 

SEDO 
coo 
SEDO 

SEDO 

USE 
DESIGNATION 

WWH 
CWH 

EWH 

WWH 
WWH 
WWH 

WWH 

EWH 

WWH 
WWH 
wWH 

wWH 



Table II-7: (Continued) 

STATION DESCRIPTION 

Conneaut Creek Basin 

Conneaut Creek at Conneaut 

Grand River Basin 

Grand River near Painesville 

Cuyahoga River Basin 

Cuyahoga River at Independence 

Huron River Basin 

Huron River below Milan 

Portage River Basin 

Portage River at Woodville 

Maumee River Basin 

Maumee River at Waterville 

Mahoning River Basin 

Mahoning River at Lowellville 

Black River Basin 

B l ac k R i ver at El yr i a 

RM STATION # 

6.8 502870 

8.4 502530 

14.2 502020 

12 .3 501050 

27.8 500510 

21. 0 500080 

10 .3 602300 

14.9 501520 

USE 
DISTRICT DESIGNATION 

NEDO CWH 

NEDO WWH 

NEDO WWH 

NWDO WWH 

NWDO WWH 

NWDO WWH 

NEDO MRS 

NEDO WWH 

a. Abbreviations are described in the key for Table II-1. 

,/ 
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H. ORSANCO Programs 

Ohio is a signatory state of the Ohio River Valley Sanitation 
Commission (ORSANCO). In May, 1973, the ORSANCO Commission directed a 
study team composed of the signatory states, the ORSANCO staff, the 
USEPA, the U.S. Corps of Engineers, and the U.S. Geological Survey 
(USGS) to prepare a monitoring strategy for the Ohio River and mouths 
of major tributaries that would satisfy the needs of state, interstate 
and federal agencies for the appraisal of water quality. ORSANCO 
published a monitoring strategy in December, 1973, titled, "Water 
Quality Monitoring Strategy for the Ohio River and Lower Reaches of 
Major Tributaries. 11 

Ohio EPA endorses the ORSANCO monitoring strategy and relies on ORSANCO 
monitoring programs for water quality data on the Ohio River. The 
ORSANCO monitoring strategy addresses (1) Intensive Basin/Segment 
Surveys, (2) A Primary-In-Stream Monitoring Network, and (3) 
Compliance Monitoring. The reader is referred to the ORSANCO 
monitoring strategy document for specific information regarding these 
three program areas. 

The primary in-stream monitoring network consists of 37 stations, 22 
located on the Ohio River and 15 in lower reaches of major 
tributaries. Thirteen primary monitoring stations are located in the 
450 mile portion of the Oh io River which borders the State of Ohio. 
Four, additional stations are located in the lower reaches of major, 
Ohio tributaries (Table II-8). 

ORSANCO also conducts biological monitoring at 13 stations, either 
located in the Ohio River bordering Ohio, or in lower reaches of major 
tributaries (Table II-9). Macroinvertebrate count, identification and 
diversity index are determined from three replicate samples at each 
station using methods recorm1ended in the USEPA Biological Methods 
Manual. The macroinvertebrate data are used as an indication of water 
quality and suitability of the food chain to support balanced fish 
populations. 

Fish are collected at selected locks and dams with rotenone, and are 
identified, counted and weighed to provide fish species composition 
and relative abundance data. Edible portions of selected specimens of 
carp, channel catfish and shiners from each location are preserved and 
analyzed for concentrations of organic contaminants specified in the 
USEPA publication "Basic Water Monitoring," 1976. 

I. U.S. Geological Survey (USGS) Cooperative Programs 

The USGS in Ohio conducts programs for, or cooperatively with, 
municipal, state and federal agencies. The Ohio EPA engages in a cost 
sharing contract with the USGS for the collection of water quality 
data which are generally made available to public and government 
users. Data collection activities by the USGS in Ohio are described 
in "Index of Current Water Resources Activities in Ohio" and 
Geological Survey Circular 719, 11 The National Stream Quality 
Accounting Network (NASQAN) - Some Questions and Answers" Ficke, J.F. 
and Ha\'lkinson, R.O., 1975) and are available from District Chief, 
USGS, 975 West Th.-ird Avenue, Columbus, Ohio 43212 (614-469-5553). 
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Table II-8: ORSANCO Primary Stream Monitoring Network, Ohio Portion -
The Ohio River and Major Ohio Tributaries 

Approximate 
Station Mile Point Type(a) 

Ohio River, Pennsylvania-Ohio Border 40 A 

Ohio River, above Wheeling 87 A 

Ohio River, below Wheeling 126 A 

Ohio River, Wi 11 ow Isl and Darn 162 B 

Muskingum River 6 B 

Ohio River, below Little Kanawha River 192 B 

Ohio River, Kyger Creek 260 A 

Ohio River Gallipolis Darn 279 A 

Ohio River, above Huntington 304 A 

Ohio River, below Huntington 316 B 

Ohio River, Greenup Dam 341 A 

Scioto River 15 B 

Ohio River, Meldahl Dam 436 B 

Ohio River, above Cincinnati 463 A 

Little Miami River 4 B 

Great Miami River 6 A 

Ohio River, Indiana-Ohio Border 490 A 

a - Automatic Water Quality Monitor and Manual Sampling (A); Manual Sampling 
Only(B) 
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Table II-9: ORSANCO Biological Monitoring Network, Ohio Portion -
The Ohio River and Major Ohio Tributaries 

Approximate Monitoring 
Station Mile Point Parameter 

Ohio River at Pike Island Dam 84.2 Macroinvertebrates, Fish 

Ohio River at Hanni ba 1 Dam 126.4 Macro invertebrates, Fish 

Ohio River at Willow Island Dam 161.8 Macro invertebrates 

Muskingum River near lock and Dam #2 5.8 Macro invertebrates 

Ohio River at Be 11 ev i 11 e Dam 203.9 Macro invertebrates, Fish 

Ohio River at Addison 260 .0 Macro invertebrates 

Ohio River at Gallipolis Dam 279.2 Macroinvertebrates, Fish 

Ohio River at Huntington 304. 2 Macro invertebrates 

Ohio River at Greenup Dam 341.0 Macroinvertebrates 

Scioto River near Lucasville 15 .0 Macro invertebrates 

Ohio River at Meldahl Dam 436.2 Macroinvertebrates, Fish 

Little Miami at Cincinnati 7.5 Macro invertebrates 

Great Miami near Elizabethtown 5.5 Macroinvertebrates 
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The Ohio EPA/USGS cooperative program consists of stream gaging, auto­
matic water quality monitoring, manual water quality sampling, time of 
travel analysis and lake water quality assessment. The program 
operates 32 fixed stream gaging stations and 27 fixed, automatic water 
quality monitors. Ohio EPA ambient monitoring stations are 
coordinated, when possible, with these fixed gaging and continuous 
monitoring sites. 

The USGS operates 9 National Stream Quality Accounting Network 
(NASQAN) stations in Ohio, as part of the National Ambient Water 
Quality Monitoring Network. Systematic, continuous measurements are 
made at NASQAN stations (Table II-10) which emphasize long-term trend 
analyses of the quality of the Nation's streams. 

J. Lake Erie and IJC Programs 

Ohio EPA, in cooperation with USEPA and the International Joint 
Commission on the Great Lakes (IJC), conducts a monitoring program 
utilizing parameters requested by IJC. There are 17 IJC sampling 
sites; 12 Lake Erie tributaries (Table II-11) and 5 water intakes 
(Table 12). Samples are collected and analyzed for 43 parameters at 
the specified tributary sites, and for 47 parameters at the water 
intakes. Sampling frequency ranges from 1 to 26 times annually, 
depending upon the parameter (Tables 11 and 12). 
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Table II-10: Ohio NASQAN Stationsa 

Use 
Station Description RM Station # District Designation 

Cux:ahoga River 
Cuyahoga River at 13. 5 502020 NEDO WWH 

Independence (Old (04208000) 
Rocksi de Rd.) 

Grand River 
Grand River near 8.7 502530 NEDO WWH 

Painesville (Rt. 84) (04212200) 

Great Miami River 
Great Miami River at 20.8 600030 SWDO WWH 

New Baltimore (Blue (03274600) 
Rock Rd.) 

Hocking River 
Hocking River 39.6 601650 SEDO WWH 

at Athens (U.S. 33) (03159510) 

Little Miami River 
Little Miami River 12. 7 600520 SWDO WWH 

at Milford (U .S. 50) (03245500 ) 

Maumee River . 
Maumee River at 20.8 500080 NWDO WWH 

Waterville (Rt. 64) (04193500 ) 

Muskingum River 
Muskingum River 48 .2 601860 SEDO WWH 

at McConnelsville (03150000) 
(Rt. 37) 

Sandusk,z'. River 
Sandusky River at ~o .3 500820 NWDO WWH 

above Fremont {04198000) 
(Rice Rd.) 

Scioto River 
Scioto River near 56. 0 600770 SEDO WWH 

Richmondale {Hi gby Rd.) (03234500) 

a. Abbreviations are described in the key for Table II-1. 

II-44 



TABLE II-11: Lake Erie (IJC) Tributary Scllllpltng Locations and 
Parclllleter Sampling frequency . 

Ashtabula Black Chagrin Conneaut Cuyahoga Grand Huron Mallllee Portage Rocky Sandusky Ven11fl ton Rfver River River Creek River River River Rtver Rtver River River River Alkal tn1ty 12 12 12 12 12 12 12 12 12 12 12 12 
Al llllln1111. Total 2 2 2 2 2 2 2 2 2 2 2 2 
Amnonla-N. Total 12 12 12 12 12 12 12 12 12 12 12 12 
Arsen tc. Total 2 2 2 2 2 2 2 2 2 2 2 2 
CadmlU11• Total 6 12 6 6 6 6 6 6 6 6 6 6 coo 

' 
12 12 12 12 12 

Chloride 12 12 12 12 12 12 12 12 12 12 12 12 
Chromium. Total 6 12 6 6 6 6 6 6 6 6 6 6 
Copper. Total 12 12 6 6 12 12 6 6 6 6 6 6 
Dissolved Organic Carbon 12 12 12 12 26 12 12 26 12 12 12 12 
Dissolved Oxygen 12 12 12 12 12 12 12 12 12 12 12 12 
Dissolved Silicate. Total 12 12 12 12 12 12 12 12 12 12 12 12 
Dissolved Sol Ids. Total 12 12 12 12 12 
fecal Coliform 12 12 12 12 12 12 12 12 12 
flow 12 12 12 12 12 12 12 12 12 12 12 12 
Fluor Ide 12 
Hardness 12 12 6 6 12 12 6 6 6 6 6 6 
Iron. Total 6 6 6 6 12 6 6 6 6 6 6 6 
Lead. Total 12 6 6 6 12 6 6 6 6 6 6 6 
Hang~nese 2 2 2 2 2 2 2 2 2 2 2 2 
HBAS 12 12 
Mercury. Total 6 6 6 6 6 6 6 6 6 6 6 6 
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TABLE 11-11: (Continued) 
Ashtabula 'Black Chagrin Conneaut Cuyahoga Grand Huron Hauuee Portage Rocky Sandusky Vermn 1on River River River Creek River River River River River River River River N 1ckel. Total 6 6 6 6 6 6 6 6 6 6 6 6 

Ni trate-N1tr1te 12 12 12 12 12 12 12 12 12 12 12 12 
011 &. Grease • • • • • * * * • • • • Organ 1c Scan 1 1 1 1 1 1 l 1 1 1 1 1 
Phenol ks 12 12 12 12 12 12 12 
Pho\phorus. Soluable 12 12 12 12 12 12 12 12 12 12 12 12 Reactive 

Phosphorus. Total 12 12 12 12 12 12 12 12 12 12 12 12 
pH 12 12 12 12 12 12 12 12 12 12 12 12 
Phthalic Acid Esters 12 12 
Polychlorinated Biphenyls 12 12 
Selen1t111. Total 2 2 2 2 2 2 2 2 2 2 2 2 
Specific Conductance 12 12 12 12 12 12 12 12 12 12 12 12 
Sulphate 12 12 12 12 12 12 12 12 12 12 12 12 
Suspended Solids 12 12 12 12 12 12 12 12 12 12 12 12 
Total kjeldahl Nitrogen 12 12 12 12 12 12 12 12 12 12 12 12 
Total Organic Carbon 12 12 12 12 26 12 12 26 12 12 12 12 
TurbldHy 12 12 12 12 12 12 12 12 12 12 12 12 
Vanadium. Total 2 2 2 2 2 2 2 2 2 2 2 2 
Water Temperature 12 12 12 12 12 12 12 12 12 12 12 12 
Zinc. Total 12 12 6 6 12 12 6 6 6 6 6 6 
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Table II-12: Lake Erie (IJC) Intake Sampling Locations 
and Parameter Sampling Frequency 

Ashtabula Cleveland Oregon ows Sandusky 
Crown Mentor 

Aldrin/Dieldrin 4 4 

Alkalinity 12 12 12 12 12 

Aluminum, Total 4 4 

Anmonia-N, Total 12 12 12 12 12 

Arsenic, Total 4 4 

Cadmium, Total 4 4 

Chlordane 4 4 

Ch 1 ori de 12 12 12 12 12 

Chromium, Total 4 4 

Copper, Tota 1 4 4 

Cyanide 4 4 

DDT & Metabolites 4 4 

Diazinon 4 4 

Dissolved Oxygen 12 12 

Dissolved Silicate, Total 12 12 12 12 12 

Endrine 4 4 

Fecal Coliform 12 12 12 12 12 

Fee a 1 Streptococci 12 12 

Fluoride 4 4 

Hardness 4 4 

Heptachlor 4 4 

Iron, Total 4 4 

Lead, Total 4 4 

.,/ 
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TABLE II-12: (Continued) 

Ashtabula Cleveland Oregon ows Sandusky 
Crown Mentor 

Li ndane 4 4 

Mercury, Total 4 4 

Methoxychlor 4 4 

Mirex 4 4 

Nickel, Total 4 4 

Nitrate-Nitrite 12 12 12 12 12 

Parathion 4 4 

Phenolics 4 4 

Phosphorus, Soluble Reactive 12 12 

Phosphorus, Total 12 12 12 12 12 

pH 12 12 12 12 12 

Phthalic Acid Esters 4 4 

Polychlorinated Biphenyls 4 4 

Selen i um, Tot a 1 4 4 

Specific Conductance 12 12 12 12 12 

Sulfate 12 12 12 12 12 

Taste & Odor 12 12 

Total Kjeldahl Nitrogen 12 12 12 12 12 

Toxaphene 4 4 

Turbidity 12 12 12 12 12 

Vanadium, Total 4 4 

Water Temperature 12 12 12 12 12 

Zinc, Total 4 4 
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K. Ground Water 

Monitoring Programs 

The collection of ground-water quality data in Ohio has been conducted 
by the State for a number of years. A sampling and analyses program 
of all municipal ground-water supplies was initiated by the Ohio 
Department of Health more than 40 years ago. Sampling continued on an 
annual or bi-annual schedule through the early 1970 1 s with many of the 
originally sampled wells still in service. Since mid-1972, this 
surveillance function has been under the direction of the Ohio EPA, 
Office of Public Water Supply. Between 500 and 600 municipal ground 
water supplies are regularly sampled and more than 10,000 analyses are 
on file in the Agency. From 15 to 20 chemical parameters are recorded 
for each sample. The basis for the program has been to provide a 
continuing record of water quality so that any departures from the 
required standards for public water supplies can be immediately 
recognized and corrected. 

A systematic data collection program on ground-water quality was 
initiated by the Ohio Department of Natural Resources in the early 
1960 1 s and included one-time sampling and analyses of several hundred 
selected wells throughout the State. This continuing program 
primarily emphasizes sampling private wells in areas of high 
development potential and is now administered by the Ohio EPA, 
Division of Ground Water. The purpose of the program is to provide 
broad areal coverage on ground-water quality for the purpose of 
adequately defining ambient water-quality ranges for each of Ohio's 
major aquifer systems. At present, a total of approximately 1500 
detailed analyses from private sources are contained in the files of 
the Agency. 

An ambient monitoring program for recognizing seasonal and annual 
changes in ground-water quality was initiated in 1967, and included 
semi-annual sampling and analyses of 12 producing wells on a 
continuing, long-term basis. Most of the sampling sites were 
high-capacity industrial or municipal wells developed in the principal 
valley aquifers along the Ohio River and the major tributaries and in 
the principal bedrock aquifers. One of the provisions of the Federal 
Water Pollution Control Act Amendments of 1972 called for the 
development of a statewide mopnitoring program in areas of high 
ground-water utilization. To conform with the recommendations of this 
Act and to provide a more comprehensive picture of water-quality 
changes, the original monitoring network was expanded in 1974 to 
include a total of 60 stations. Most of the stations in the current 
network are situated in urban or industrial areas where potential 
pollution sources are likely to be concentrated. The site locations 
(Figures 1 and 2) and descriptions of each well (Tables 1 and 2), are 
arranged according to major aquifer systems. The sampling schedule 
for the current program has continued on a semi-annual basis at times 
of the year which roughly coincide with seasonal extremes in 
ground-water levels . 

...,, 
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Another monitoring program of the Division of Ground Water includes 
the regular sampling of ground-water quality in the vicinity of 
potential, pollution sources to provide early detection of 
ground-water pollution problems . This monitoring activity consists of 
semi-annual sampling and analyses of cluster wells around selected 
landfills, waste lagoons, spray irrigation sites and other sources 
where ground-water quality may be susceptible to pollution. The 
purpose is to provide information for measuring and evaluating the 
adequacy of waste disposal activities as they relate to local geologic 
conditions. Included in this pollution source network are 20 landfill 
sites, 24 industrial lagoons, 5 coal stock piles, and 7 miscellaneous 
sites. The site locations and the number of monitor wells at each 
site are shown in Figure 3. An average of 300 water samples are 
collected annually as part of this program. 

Chemical Parameters 

The early surveillance program for public ground water supplies 
included routine determinations in raw water for total dissolved 
solids, total alkalinity, hardness, pH, calcium, magnesium, sodium, 
iron, manganese, sulfate, chloride , fluoride and nitrate. Since the 
early l970's, other heavy metal determinations are regularly conducted 
and include arsenic , barium, cadmium, chromium, copper, lead, mercury, 
silver and zinc. Analyses for arrmonia, phosphate, selenium and MBAS 
are also conducted on a regular basis. Radiological analyses and 
pesticide scans are done on an occasional basis. With the enactment 
of the Federal Safe Drinking Water Act in 1975, the current sampling 
program is directed largely toward analyses of finished water quality 
and primary drinking water parameters. 

The ambient ground-water monitoring for major aqu ifer systems includes 
regular determinations for dissolved solids, total alkalinity, 
sulfate, chloride, nitrate, arrmonia, calcium, magnesium, sodium, iron, 
chromium, lead, chemical oxygen demand, total organic carbon and 
MBAS. Occasional or periodic analyses are conducted for phenol, 
barium, cadmium, and phosphate. 

The pollution source monitoring program includes varying chemical 
parameters selected on the basis of the type of land disposal facility 
and the character of the wastes. Conventional sanitary landfills may 
involve as many as 20 specific chemical parameters, while the routine 
monitoring of wells around coal piles generally include around six or 
eight parameters. 
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Station Latitude 
Number 

--
101 40°05 108 11 

102 39°58 1 35 11 

103 40°02 1 58 11 

104 39°38 1 53 11 

105 39°26 1 20 11 

106 39°24 1 45 11 

107 39°11 1 48 11 

108 39°42 1 59 11 

109 39°16 I 34 11 

(a) Use Code: 

Longitude 

83°48 101 11 

83°49 1 1711 

84°12 1 2811 

84°17 107 11 

84°19 107 11 

84°33 13011 

84°39 13811 

83°58'0411 

84°15 1 26 11 

TABLE II-13 

VALLEY AQUIFER MONITORS 

(Wells Developed in Sand and Gravel) 

County 

Champaign 
Cl ark 

Miami 

Montgomery 
Warren 
Butler 

Hamil ton 

Greene 

Hamil ton 

-
(a) 

Nearest Town Ohio EPA Use 
District Code 

MIAMI AND MAD RIVER AREA 

Urbana Southwest 1 
Springfield Southwest 1 
Troy Southwest 1 
Miamisburg Southwest 2 
Lebanon Southwest 5 
Hamilton Southwest 2 
Venice Southwest 2 

LITTLE MIAMI RIVER AREA 

Xenia 

Loveland 
Southwest 6 

Southwest 1 

1. Public Water Supply 4. Private or Commercial Supply 
( b) 
Well Yield: 

2. Industrial Use 
3. Electric Power Plant 

5. State Owned Facility 
6. Municipal Sewage Treat. Plant 

J :4 

As reported in 
Gallons/Minute 

Well 
Depth 
{Feet) 

63 
80 

125 

65 
129 
181 

140 

67 

70 

(c) 

(b) 
Well 
Viel d 

1500 
2800 

2100 
1600 

750 
1100 

9000 

520 

1800 

Analyses by: 

(c) 
Analysis 

bx_ 

OOH 

USGS 
USGS 
USGS 
OOH 
USGS 

USGS 

OOH 

USGS 

Start 
of 

Record 

Jun.'73 
Jun. 1 67 

Aug. 1 69 
Sep. 1 72 

Jan. 1 74 
Dec. 1 65 

Oct. 164 

Dec. 1 73 

Jun. 1 67 

OOH - Ohio Department of Health 
USGS - U.S. Geological Survey 



Station Latitude 
Number 

110 39°47 1 3811 

111 39°33 1 25 11 

112 39°19 1 22 11 

113 39°06 1 33 11 

114 39°42 1 0011 

115 39°31 1 1011 

116 39°19 1 34 11 

(a) Use Code : 

Longitude 

83°00 1 33 11 

82°57 1 11 11 

82°57 1 44 11 

82°58 1 45 11 

82°35 10411 

82°22 1 1211 

82°06 1 50 11 

TABLE II-13 (Continued) 

VALLEY AQUIFER MONITORS 

(Wells Developed in Sand and Gravel) 

County Nearest Town Ohio EPA 
District 

( a) We11 
Use Depth 
Code (Feet) 

SCIOTO RIVER AREA 

Pi ck away Shadevill e Central 3 

Pi ck away Circleville Central 2 

Ross Chilli co the Southeast 2 
Pike Waverly Southeast 1 

HOCKING RIVER AREA 

Fairfield Lancaster 
Hocking Logan 
Athens Athens 

Central 2 

Southeast 2 
Southeast 1 

( b) 

100 

135 

90 
70 

25 

25 
52 

(c) 

( b) 
Well 
Yield 

600 
1500 

2800 
1000 

55 

800 

1. Public Water Supply 4. Private or Conmercial Supply Well Yield: Analyses by: 

(c) Start 
Analysis of 

bi Record 

ODH 
USGS 
ODH 
ODH 

ODH 
ODH 
USGS 

Jun. 1 73 
Jun. 167 

Jan. 1 72 

Nov. 1 73 

Jun. 1 73 

Jun. 1 73 
Jun. 1 67 

2. Industrial Use 5. State Owned Facility 
3. Electric Power Plant 6. Municipal Sewage Treat. Plant 

As reported in 
Gallons/Minute 

ODH - Ohio Department of Health 
USGS - U.S. Geological Survey 
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Station Latitude 
Number 

\ 

117 40°01•12 11 

118 40°24 1 06 11 

119 40°44 1 46 11 

120 40°39 1 26 11 

121 40°53 1 03 11 

122 40°52 1 5811 

123 40°46 1 21 11 

124 40°37 1 36 11 

125 40°19'57" 

(a) Use Code: 

Longitude 

82°26'23" 
82°29 1 45 11 

82°28 1 55 11 

82°18'24" 
82°17 1 0811 

82°17 •01 11 

81°56'4411 

81°55 1 10 11 

81°59 1 43 11 

TABLE II-13 (Continued) 

VALLEY AQUIFER MONITORS 

(Wells Developed in Sand and Gravel) 

County Nearest Town Ohio EPA 
District 

MUSKINGUM BASIN TRIBUTARIES AREA 

Licking Heath Central 
Knox Mt. Vernon Northwest 
Richland Mansfield Northwest 
Ashland Perrysville Northwest 
Ashland Ashland Northwest 
Ashland Ashland Northwest 
Wayne Wooster Northeast 
Holmes Holmes vi 11 e Southeast 
Coshocton Warsaw Southeast 

(b) 

( a) 
Use 
Code 

1 
2 
6 
2 
1 
1 

2 
2 
2 

1. Public Water Supply 4. Private or Commercial Supply Well Yield: 
2. Industrial Use 
3. Electric Power Plant 

5. State Owned Facility 
6. Municipal Sewage Treat. Plant 

Il-56 

As reported in 
Gallons/Minute 

Well 
Depth 
{Feet) 

200 
96 

114 

84 
91 

326 
101 

90 
76 

(c) 

(b) 
Well 
Viel d 

500 
950 
600 
300 
800 
750 
100 
500 
120 

Analyses by: 

(c) Start 
Analysis of 

bi'._ Record 

ODH Jun.'73 
ODH Jul. '73 
OOH Jan. 1 74 
OOH Jan. 1 74 
OOH Jun . 1 73 
OOH Jun.'73 
OOH Jan. '74 
OOH Nov. '73 
OOH Nov .' 73 

OOH - Ohio Department of Health 
USGS - U.S . Geological Survey 



TABLE II-13 (Continued) 

VALLEY AQUIFER MONITORS 

(Wells Developed in Sand and Gravel) 

(a) 
Station Latitude Longitude County Nearest Town Ohio EPA Use 
Number District Code 

TUSCARAWAS AND MUSKINGUM RIVER AREA 

' 
126 40°46 1 49 11 81°31'3911 Stark Mass il 1 on Northeast 2 

127 40°32 1 1011 81°29 1 31 11 Tuscarawas Dover Southeast 1 

128 40°15 1 53 11 81°36 1 30 11 Tuscarawas Newcomerstown Southeast 2 

129 40°11 102 11 81°52'53" Coshocton Conesville Southeast 3 

130 39°57 1 53 11 81°59 13511 Muskingum Zanesville Southeast 1 

131 39°35 1 23 11 81°40 1 47 11 Washington Beverly Southeast 3 

132 39°25 1 56 11 81°28 1 15 11 Washington Marietta Southeast 1 

(a) Use Code : (b) 
1. Public Water Supply 4. Private or Commercial Supply Well Viel d: 
2. Industrial Use 
3. Electri c Power Plant 

5. State Owned Facility 
6. Municipal Sewage Treat. Plant 

II-57 

As reported in 
Gallons/Minute 

Well (b) (c) Start 
Depth Well Analysis of 
(Feet) Viel d -~ _El Record 

137 500 OOH Jun . 1 73 
103 2100 USGS Jun. 167 

90 50 OOH Jun. '73 

92 2000 OOH Jul. '73 

65 900 USGS Jun. 1 67 

63 180 OOH Jun. 1 73 

30 1027 USGS Jun. '73 

(c) 
Analyses by: 
OOH - Ohio Department of Health 
USGS - U.S. Geological Survey 



TABLE 11-13 (Continued) 

VALLEY AQUIFER MONITORS 

(Wells Developed in Sand and Gravel) 

( a) 
Station Latitude Longitude County Nearest Town Ohio EPA Use 
Number District Code 

OHIO RIVER AREA 

\ 

133 40°18 1 53 11 80°36'11 11 Jefferson Mingo Junction Southeast 1 

134 39°46'50" 80°51 1 32 11 Monroe Clarington Southeast 1 

135 39°21 141 11 81°19 1 1811 Washington Marietta Southeast 5 

136 39°16 1 39 11 81°40 '02 11 Washington Porterfield Southeast 1 

137 38°50 1 00 11 82°09'46 11 Galli a Gallipolis Southeast 4 

138 38°30'3611 82°40'02 11 Lawrence Ironton Southeast 2 

139 38°45 1 0011 82°56 1 02 11 Scioto New Boston Southeast 2 

140 38°38 1 14 11 83°41 1 1811 Adams Aberdeen Southeast 3 

141 38°59'3311 84°17 146 11 Clermont New Richmond Southwest 3 

142 39°06 1 45 11 84°48 1 05 11 Hamil ton North Bend Southwest 2 

(a) Use Code: (b) 
1. Public Water Supply 4. Private or Commercial Supply Well Yield: 
2. Industrial Use 
3. Electric Power Plant 

5. State Owned Facility 
6. Municipal Sewage Treat. Plant 

11-58 

As reported in 
Gallons/Minute 

Well (b) (c) Start 
Depth Well Analysis of 
(Feet) _ Yield ~- ---~ Record 

74 1000 USGS Jun. '67 
70 165 OOH Jun.'73 

- - OOH Jun. '73 

60 400 OOH Jun.'73 

60 30 OOH Dec.'73 

84 400 OOH Jun.'73 

81 - OOH Jun.'73 
107 585 OOH Apr. '73 

113 620 OOH May '73 

133 650 USGS Nov. 1 64 

(c) 
Analyses by: 
OOH - Ohio Department of Health 
USGS - U.S. Geological Survey 



TABLE 11-13 (Continued) 

VALLEY AQUIFER MONITORS 

(Wells Developed in Sand and Gravel) 

( a) 
Station Latitude Longitude County Nearest Town Ohio EPA Use 
Number District Code 

NORTHWEST OHIO OUTWASH AREA 

' 

143 41°28'53" 84°32 1 2011 Wi 1l i ams Bryan Northeast 1 

(a) Use Code: 
1. Public Water Supply 
2. Industrial Use 
3. Electric Power Plant 

4. Private or Convnercial Supply 
5. State Owned Facility 
6. Municipal Sewage Treat. Plant 

11-59 

(b) 
Well Yield: 
As reported in 
Gallons/Minute 

Well ( b) (c) Start 
Depth Well Analysis of 
(Feet) Yield by Record 

137 1800 USGS Jun.'67 

(c) 
Analyses by: 
OOH - Ohio Department of Health 
USGS - U.S. Geological Survey 



Station 
Number 

201 
202 

204 
205 
206 
207 

208 
209 
210 

211 

Latitude 

39°31'15" 

40°14 1 16 11 

40°34'03" 
40°37'38" 
40°34'23" 
40°51'33" 
40°42'56" 

41°01 1 46 11 

41°15 1 3011 

41°31 1 46 11 

(a) Use Code: 

Longitude 

82°25'27" 

83°21 1 1711 

84°12 1 57 11 

83°37 1 25 11 

83°17 10511 

84°35'22" 
84°08 10011 

83°39 1 3811 

83°04 1 46 11 

83°51 1 15 11 

TABLE 11-14 

BEDROCK AQUIFER MONITORS 

{Wells Developed in Limestone and Dolomite) 

County Nearest Town 

Fayette Washington C.H. 
Union Marysville 
Auglaize Wapakoneta 
Hardin Kenton 
Marion New Bloomington 
Van Wert Van Wert 
Allen Lima 
Hancock Findlay 
Sandusky Green Springs 

Lucas Whitehouse 

Ohio EPA 
District 

Central 
Central 
Northwest 
Northwest 
Northwest 
Northwest 
Northwest 
Northwest 
Northwest 

Northwest 

( a) 
Use 
Code 

2 

2 
1 
2 

5 
2 
2 
2 
5 
5 

1. Public Water Supply 4. Private or Corrunercial Supply 
(b) 
Well Yield: 

2. Industrial Use 
3. Electric Power Plant 

5. State Owned Facility 
6. Municipal Sewage Treat. Plant 

11-60 

As reported in 
Gallons/Minute 

Well 
Depth 
{£:~~t) 

185 

210 
268 
400 

290 

400 

415 
310 

108 

250 

(c) 

(b) 
Well 
Viel d 

100 

-
600 
400 

500 

130 

700 
250 
500 

500 

Analyses by: 

( c) Start 
Analysis of 

by Record 

OOH Jan.' 74 

OOH Mar. '73 
USGS Jun. 1 67 
OOH Jun.'73 
OOH Jun . ' 73 
OOH Jan.'74 
ODH May '74 
OOH Jun. ' 73 
OOH May 1 74 

OOH May '74 

OOH - Ohio Department of Health 
USGS - U.S. Geological Survey 



Station Latitude 
Number 

\ 

301 39°39 1 33 11 

302 40°38 1 28 11 

303 40°45 1 02 11 

304 41°00 1 4011 

305 41°27 1 38 11 

(a) Use Code: 

Longitude County 

82°27 1 1111 Hocking 

82°50 100" Morrow 

82°29 1 10 11 Richland 
81°42 1 49 11 Medina 

81°17'57" Geauga 

TABLE 11-14 (Continued} 

BEDROCK AQUIFER MONITORS 

(Wells Developed in Sandstone) 

Nearest Town 

Rockbride 

Mt. Gilead 
Mansfield 

Wadsworth 
South Russell 

Ohio EPA 
District 

Southeast 
Northwest 
Northwest 
Northeast 
Northeast 

(b) 

( a) 
Use 
Code 

4 
2 
2 
1 
4 

1. Public Water Supply 4. Private or Comnercial Supply Wel 1 Viel d: 
2. Industrial Use 
3. Electric Power Plant 

5. State Owned Facility 
6. Municipal Sewage Treat. Plant 

II-61 

As reported in 
Gallons/Minute 

Well 
Depth 
{Feet) 

215 

75 
200 
227 

136 

(c) 

(b) 
Well 
Viel d 

12 

80 

500 
450 

40 

Analyses by: 

(c) Start 
Analysis of 

bx_ Record 

OOH Jan. 1 74 
OOH Jan.' 74 

OOH Jan.' 74 

USGS May '67 
OOH Jan.' 74 

OOH - Ohio Department of Health 
USGS - U.S. Geological Survey 



III. DATA HANDLING, STORAGE AND REPORTING 

Data and information from the State's water monitoring programs are made 
available to USEPA in the form, volume and manner agreed upon by the 
State and the Regional Administrator. The details of this agreement may 
be found in the Annual Program Plan . 

A. Compliance Monitoring 

Ohio EPA Compliance Monitoring Program data is processed by LEAPS, a 
comprehensive data storage and processing system designed and used by 
Ohio EPA. NPDES permit holders submit data which is stored, processed 
and screened by LEAPS to determine exceptions to entities' permit 
requirements. Data stored and processed by LEAPS are reported to 
USEPA per "Memorandum of Agreement" under Ohio's 402b Application. 

B. Fixed Station Monitoring 

Fixed Station Monitoring data is entered into the STORET System, edited 
and checked for accuracy. USGS data is stored in the USGS computer­
ized data storage system and then transferred to STORET. ORSANCO data 
is stored in the ORSANCO electric data processing system. The time 
frame for entering data into these systems from the time of sampling 
to final editing depends upon several variables including laboratory 
turn around, key-punching loads and "uptime" on STORET. Generally, 3 
months are required for data processing, reporting and storage. 

C. Fish Information System (FINS) 

The State Data Center, DEC system, is being used to develop the Fish 
Information System (FINS) for the purpose of stor ing and analyz i ng 
fish relative abundance data. 

_,_,,' 
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THE SUBBASIN REPORTS VOLUME 

PART 3 





OBJECTIVE(S): 

THE PREPARATION OF THE SUBBASIN REPORTS VOLUME 
(Volumes IV, V and VI of the 1980b 305(b) report) 

1. To provide a comprehensive evaluation of existing stream water quality. 
Physical/chemical, biological (fish and benthos), sediment and fish tissue 
analysis data should be integrated whenever possible. 

2. To compare existing stream water quality to State Water Quality Standards . 

3. To compare existing stream water quality to National Water Quality Goals. 

4. To identify parameter type(s), or parameter areas (i.e., metals, 
nutrients, etc.), locate (point source and/or nonpoint source category), 
and assess the severity of existing water quality problems. Point source 
categories include; 1. Municipal and 2. Industrial Nonpoint source 
categories include; 1. Combined Sewer Overflow 2. Urban, 3. Agriculture, 
4. Silviculture, 5. Mining, 6. Hydrologic Modification, 7. Individual 
Disposal, 8. Solid Waste Disposal, 9. Construction 10. Natural and 11. 
Other (specify). 

5. To project water quality conditions after the implementation of pollution 
controls. 

6. To report water quality trends (both physical/chemical and biological) and 
assess water quality improvements or degradation, when possible. Trends 
should be evaluated as follows: 1. Improvement, 2. Degradation, 3. No 
Change and 4 . Trend Unknown. 

RESPONSIBILITIES: 

1. Reorganize the 1980 305(b) Volume IV text - 305(b) COORDINATOR. 

2. Enter reorganized text into Wang - SECRETARY. 

3. Combine and integrate texts of the 1980 305(b) Volumes IV and VI -
305(b) COORDINATOR. 

4. Enter reorganized text (Volumes IV and VI) into Wang - SECRETARY. 

5. Combine and integrate text of reorganized Volumes IV and VI with the 1980 
305(b) Volume V text, if possible - 305(b) COORDINATOR. 

6. Enter reorganized text of Volumes IV, V and VI - SECRETARY. 

7. Provide a supercopy of the reorganized text (Volumes IV, V and VI) to the 
305(b) Coordinator - SECRETARY. 

8. Send a supercopy of the reorganized text (Volumes IV, V and VI) to 
District Surveillance and Biological Laboratory Personnel and the 
Intensive Survey Coordinator - 305(b) COORDINATOR. 

9. Evaluate current and past data and write updated subbasin reports -
DISTRICT SURVEILLANCE AND BIOLOGICAL LABORATORY PERSONNEL AND INTENSIVE 
SURVEY COORDINATOR. 





10. Enter updated subbasin reports into the Wang - SECRETARY. 

11. Edit, organize and proof draft of subbasin reports - 305(b) COORDINATOR 
AND DISTRICT SURVEILLANCE AND BIOLOGICAL LABORATORY PERSONNEL AND 
INTENSIVE SURVEY COORDINATOR. 

GENERAL OVERVIEW AND PROCEDURE: 

1. The 1980 305(b) Volume IV text has been reorganized in .the following 
manner. Delineated segments (both mainstem and tributary) were arranged 
in decreasing river mile order. Evaluated tributary segments also appear 
in a geographical sequence (at the proper mainstem river mile). 

REASON: 

This reorganization allows the reader to 
quality impact(s) from source to mouth. 
segments from the impact(s) occurring in 
can be more easily evaluated. 

follow segment/stream water 
The effects on downstream 
preceeding degraded segments 

2. The 1982 305(b) Subbasin Volume will be a "comprehensive" report (i.e., 
there will not be a separate Biological Volume similar to the 1980 305(b) 
Volume VI). The subbasin reports will be organized in the following 
manner: 

A. A Major Basin Map. This will be provided by Central Office. 

B. 

Number the following locations on the maps provided (be as accurate as 
possible). 

1. Physical/chemical evaluations for each year (78-79; 79-80) coded 
red for major problemss, green for minor problems, and blue for no 
problem. 

2. Geographic locations referred to in the text. 

3 . Discharger locations referred to in the text . 

4. Monitoring station locations. 

Major Basin Sunnnary (includes all subbasins in the maJor basin). 

C. Subbasin Summary (one for each subbasin). 

D. A water quality evaluation using adequate (i.e., biological) data . 
This is a MAJOR CHANGE from the 1980 305(b). Biological data will be 
used to evaluate segments as 1. DOES, 2. WILL, or 3 . WILL NOT meet the 
1983 Water Quality Goals "fishable /swimmable". 

E. Physical/chemical water quality evaluations where biological data is 
inadequate or nonexistent will be preliminary evaluations and will be 
coded MAJOR, MINOR, or NONE under the segment/subbasin code. 
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F. A discussion section identical to the 1980 305(b) Volume IV will be 
written for all segments in Class III and Class IV. Physical/chemical 
water quality evaluations will be determined with the Ohio EPA 
physical/chemical criteria table (page 4). 

G. A Literature Cited section for each subbasin. 

H. A special section presenting the analysis of information from USGS 
continuously monitored stations. This will be done by Central Office 
staff and will be integrated into the appropriate subbasin report. 

I. A new part will be added to the 1982 305(b) segment discussions. This 
will be an evaluation of standards violations through time for Class 
III and Class IV segments. 

EVALUATIONS AND DELINEATIONS OF SEGMENT(S)/STREAM(S) WHERE 
BIOLOGICAL DATA EXISTS 

3. Evaluate and delineate segment(s)/stream(s) and place it in one of the 
following categories based on Ohio EPA biological criteria tables (pages 5 
and 6): 

A, Segments and/or streams that currently meet 1983 goals (coded DOES 
under the subbasin segment number), 

B. Segments and/or streams that are expected to meet 1983 goals prior to 
1983 after the implementation of pollution controls (coded WILL under 
the subbasin segment number), 

C. Segments and/or streams that are not expected to meet 1983 goals by 
1983 (coded WILL NOT under the subbasin segment number). 

4. The segment/stream evaluations are made with Ohio EPA fish criteria 
(page 5) and Ohio EPA macroinvertebrate criteria (page 6). A MINIMUM of 
THREE biological stations are required: one in the affected area, one 
upstream, and one downstream from the affected area in the recovery zone. 

5. Each delineated segment/stream (organized in decreasing river mile 
measured from the mouth ; river mouth= 0) s~ould be reported in the 
subbasin report in the following way: 

Segment 
1983 Goals 

M-3-2 
DOES 

Name 
Description 

Olentangy River 
Below Galion to Near Delaware 

Mile Points 
Use Designation 

76.2 - 32.l 
WWH 

The location of a delineated river mile segment should be as precise as 
possible. 
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6. Integrate 
reports. 
completed 
intensive 

Intensive Survey sunnnary information into your subbasin 
Central Office will discuss specifics with districts that have 
intensive surveys during the reporting period. In addition, 
survey abstracts are included in the Summary Volume (Volume I) 

7. Macroinvertebrate and/or fish data (i.e., something less than an intensive 
survey) should be integrated into the subbasin reports as a separate 
section. 

EVALUATIONS AND DELINEATIONS OF SEGMENT(S)/STREAM(S) WHERE BIOLOGICAL DATA 
ARE INADEQUATE OR ABSENT 

NOTE - This entire section is similar (BUT NOT IDENTICAL) to what was done 
for the 1980 305(b) Subbasin Volume IV 

8. Review current violations table data to help highlight physical/chemical 
problems in each segment being evaluated. 

9. Determine the frequency and note the magnitude of standards violations. 
The Ohio EPA physical/chemical criteria table (page 4) lists the standards 
violations frequency limit that is to be used in the physical/chemical 
evaluating process . Standards violations concentrations that are very 
high compared to Ohio Water Quality Standards should be discussed. 

10. Evaluate ALL stream segments with the Ohio EPA criteria to see if they 
currently meet a Warmwater Habitat (WWH) Use Designation You must have at 
least four (4) physical/chemical samples per year to evaluate a specific 
segment for the 1982 305(b) report. Record the information on a criteria 
format sunnnary sheet (page 8) to help organize the information being used 
in the evaluation. 

11. If the segment is evaluated as meeting Warmwater Habitat Standards (i.e., 
Class II), report the delineated segment exactly as reported in the 
EXAMPLE, number _!l. 

12. If a stream/segment is evaluated as Class III or Class IV based upon the 
Ohio EPA physical/chemical criteria table (page 4), the stream/segment is 
evaluated as having minor problems (Class III) or having major problems 
(Class IV). 

EXCEPTIONS 

A segment/stream evaluated as Class III that has very few physical/ 
chemical violations can be described as having no problems (i.e., NONE) if 
the violations are very close to the Ohio Water Quality Standard. Any 
exceptions must be fully explained in the text. 

13. Each delineated segment/stream should be reported in the subbasin report 
in the following way; 

-7-





Segment 
Problem 

M-3-2 
NONE 

Name 
Description 

Olentangy River 

EXAMPLE 

Below Galion to Near Delaware 

Mile Points 
Use Designation 

76.2 - 32.1 
WWH 

The location of a delineated river mile segment should be as precise as 
possible. 

14. A problem evaluation (NONE, MINOR, or MAJOR) for a segment/st ream for 
which you have only physical/chemical data can be extended upstream and 
downstream from the sampling point only to the mile point of the next 
tributary (confluence), or to the next discharger or nonpoint source which 
impacts the stream (i.e., changes the physical /chemical characteristics of 
the segment being evaluated). Exercise your best judgement concerning the 
influence of point source discharges or nonpoint source effects. 
Remember, you are concerned with these impacts not only during low flow 
periods, but also on an annual basis. 

15. Each delineated segment/s tream that is evaluated as Class III (MINOR 
PROBLEM) or Class IV (MAJOR PROBLEM) should have a summary paragraph(s) 
which includes the following information: 

A. An assessment of water quality problems which includes the 
identification of the following; 

1. Parameter Type, 
2. Location, (river mile) 
3. Source (by point source or nonpoint category) 

a. Point Source Category 
1. Municipal 
2. Industrial 

b. Nonpoint Source Category 
1. Combined Sewer Overflow 
2. Urban 
3. Agriculture 
4. Silviculture 
5. Mining 
6. Hydrologic Modification 
7. Solid Waste Disposal 
8. Construction 
9. Individual Disposal 
10. Natural 
11. Other (specify) 

4. Severity or magnitude of the problem. 
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B. An evaluation of present water quality information for; 

1. Current conditions 
2. Conditions after implementation of pollution controls. 

C. Corrective measures being taken. 

WRITING THE SUBBASIN SEGMENT PARAGRAPH($) 

16. You have been provided with a reorganized 1980 Subbasin Volume IV draft 
copy. 

A. Draw a line through any information in the draft where data are 
incorrect or where statements are no longer valid. 

B. Write minor correction(s) and/or new text (i.e., words or short 
phrases) on the draft copy where and when necessary. (ATTACH NEW 
PARAGRAPHS TO THE END OF THE SUBBASIN WRITE-UP.) 

C. Use the same general style when writing and correcting your new text. 

D. Update the violations discussion in the text (if necessary). 

E. Make changes in the text ONLY WHEN OR WHERE NECESSARY. 

Use the criteria format sunnnary sheet (page 8) to organize your 
information for each year of data separately before writing the 
paragraph(s) for each segment/stream evaluated as Class III or Class 
IV. Include a Xerox copy of your criteria format summary sheets with 
your subbasin reports. Each paragraph(s) should be a summary which 
includes a discussion of information from both reporting years. 

17. District Surveillance personnel will have to compute the standards 
violations for NH3, Ni, Zn and Cu (you will already have standards 
violations computed and organized for 6 months from the 1980 305(b) 
Violations Tables Volume RD-2 - 10/1/78 through 6/30/79). These data will 
be formatted as in the table on page 10. Where possible, include a 
paragraph(s) discussing violations through the current reporting period 
for Class III and Class IV segments. 

18. Segments/streams that have a Coldwater Habitat or Exceptional Warmwater 
Habitat (CWH or EWH) Use Designation should be evaluated against CWH or 
EWH physical/chemical water quality standards first, followed by an 
evaluation against the WWH standards. Segments/streams that have special 
standards (Example - Cuyahoga and Mahoning Rivers) are also evaluated 
twice; first against meeting minimum (WWH) standards and second against 
meeting special (Cuyahoga or Mahoning) standards. Information about 
segments/streams that meet or do not meet WWH standards and that do not 
meet their special standards should be discussed. 
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19. If a nutrient evaluation is necessary, the Ohio EPA Nutrient Criteria 
(page 13) should be used . Total Nitrogen referred to in the Nutrient 
Criteria Table is defined as Kjel-T-N + N03-N-T + N02-N-T. 

A. Use annual mean values from national and state monitoring sites. 
These values will be (have been) generated by STORET for ambient 
monitoring network stations. Annual mean values are used to 
facilitate direct comparisons with previous studies. 

B.. Mean values from other sampling locations (i.e. intensive surveys, 
special samples, etc.) may be used to supplement the National and 
State Monitoring Network data provided the samples represent 
normal stream conditions (i.e. no unusual pollution or extreme low 
flow, etc.) 

C. Extend the nutrient status classification as far as possible in 
both directions from the point of sampling, while exercising your 
best judgement concerning the influence of major point source 
discharges or nonpoint source effects. Remember, you are 
concerned with point source and nonpoint source impacts on the 
annual mean concentation and not just during low flow periods. 

D. ALWAYS report the nutrient status (classification) for a segment 
being evaluated as high as possible. Exceedence by two nutrient 
parameters is required for classifying a stream segment in the 
"next" higher nutrient level category. 

EXAMPLE 

PARAMETERS EVALUATION 

6 Low Low 
5 Low and 1 Moderate or High Low 
4 Low and 2 Moderate Moderate 
4 Low, 1 Moderate and 1 High Moderate 
3 Low, 2 Moderate and 1 High Moderate 
3 Low, 1 Moderate 2 High High 
4 Low and 2 High High 

E. A Fecal Coliform evaluation with respect to an environmental 
problem in a specific segment is a special problem. 

1. All Fecal Coliform standards violations are to be recorded in 
the Violations Tables (RD-2). 

2. The evaluation of "swinnnable" involves only the sunnner months, 
(May thru September) 

20. Check USGS data (or special studies) to see if they can be used 1n your 
subbasin segment evaluations. 
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21. CITE ALL SOURCES of information (reports and data) used in text of the 
subbasin reports. Use the same method for citing sources that was used in 
the 1980 305(b) Volume IV. 

Cite author and year in the text . 

EXAMPLE 

(OEPA, 1975) 
(OEPA, SWIX) data, 1977-1979) 
(Martin, et al . , 1979) 
(Havens and Emerson, 1976) 

' 

Create a literature cited section at the end of each subbasin report. Use 
the following style of bibliographic entry. 

General format. (Literature cited section) 

Authors name(s). Date. Title. Publication. 
Pages (if known). 
Punctuate and capitalize as in the examples below. 

EXAMPLE 

Literature cited 

Havens and Emerson, Ltd. Environmental Consulting Engineers. 1976. 
Muskingum watershed water quality assessment and low flow 
analysis . Report prepared for Ohio EPA. n.p. (pages not numbered). 

Martin, G.L., T.J. Balduf, D.O. McIntyre, and J.P. Abrams. 1979. 
Water quality study of the Ottawa River, Allen and Putnam counties, 
Ohio. Ohio Environmental Protection Agency, Office of Wastewater 
Pollution Control, Division of Surveillance. 35 pp. 

Ohio Environmental Protection Agency. 1975. State of Ohio annual 
water quality report. Ohio EPA, Columbus, Ohio. 135 pp. 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data 
available from Southwest District Office, Ohio EPA, Dayton, Ohio. 

22. IX) NOT make recommendations about upgradings, downgradings, or use 
designation changes in your subbasin reports, or as part of 305(b). The 
305(b) report is a summary of existing conditions, an analysis and 
presentation of summarized data and a conclusion stating what this data 
means in relation to water quality and Ohio water quality standards. If 
the 305(b) information suggests that a change should be made (upgrading, 
downgrading, or Beneficial Use Designation), make a note for yourself . 
Your recommendations, with details will be developed as a special 
justification document independent of 305(b) . 
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23. The preparation of the continuous monitoring parameter analyses (USGS 
continuous D.O., pH, temperature and conductivity data) will be prepared 
by Central Office staff. 

24. All of the above information will be used to update the 305 (b) report for 
the reporting period 10/1/78-9/30/80. Details regarding the historical 
update are forthcoming. 

25. Best of luck in this endeavor. If you have any problems or questions the 
chances are very good that everyone else is having the same problem. 
Contact the 305 (b) coordinator as early as possible so that we can 
maintain the highest degree of consistency between districts. 
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Evaluation 
Cl ass 

Parameter 

Dissolved Oxygen 

pH 

Non-persistent 
Toxics 

Persis tart 
Toxics 

Aesthetics 

OHIO EPA CHEMICAL/PHYSICAL CRITERIA 

NONE 

Class I (EWH) 

avg. = 6.o· mg/1 
min. = 5.0 mg/l 

6.5 to 9.o 

(10% exceedence 
of Elm ( CWH) 
standards 

( 5% exceedence 
of EWH (CIIW) 
standards 

Citizen compliants, 
odor s , f i s h k il 1 s 
extremely rare 

NONE 
Cl ass II (WWH) 

avg. = 5 .0 mg/l . 
min. = 4.0 mg/l 

6. 5 t0 9 .0 

< 10% exceedence 
of WWH 
standards 

< 5% exceedence 
of WWH 
standards 

Rare citizen com­
pliants, odors, 
fish kills 

MINOR 

Class III 

min. occasion­
allyl < 4.0 mg/l 

oc c as i on a 11 y < 6.5, > 9.0 

occasional ex­
ceedence of WWH 
standards 

occas i ona 1 
exceedence of 
WWH standards 

occasional com­
p 1 i ants, odors, 
fish .kills 

MAJOR 

Class IV 

min. frequently2 
< 4.0 mg/1 

frequently 
<'6.5,)9.0 

frequent ex­
ceedence of WWH 
standards 

' 

frequent ex­
ceedence of WWH 
standards 

frequent com­
pl i ants, odors, 
fish kills 

1. Occasionally - WWH standard(s) exceeded twice/year based upon a monthly sampling frequency; 
once/year based upon a quarterly sampling frequency; .or? 10% and< 25% exceedence based upon 
some otl1er sampling frequ8ncy (example· 1ntens1ve 5urvey sc1mpling). 

2. Frequently ·- WWH standard(s) exceeded three or more times/year based upon a monthly sampling 
frequency; twice or more/year based upon a quarterly sampling frequency; or ;>25% exceedence based 
upon some other sampling frequen~y (example - intensive survey sampling). 





Evaluation 
Parameter 

Total Phosphorus 

Total Nitrogen 

Biological Oxygen 
Demanrl (BOD) 

Toi- al Dis so 1ved 
So 1 ids ( TOS) 

F ec a l Co 1 i for ms 

Aesthetics 

01110 EP /\ NUm I ENT CRITERIA 

Low 

~0.11 mg/l 

< 0.21 mg/l 

< 4 .1 mg/1 

(251 mg/1 

zJOOl/100 ml 

Ra re citizen 
compliants, odors, 
algal blooms 

Moderate 

0.11 to 0.50 rng/1 

0 .21 to 5 .0 mg/1 

4 . 1 to 10 . 0 mg/ 1 

251 to 750 mg/l 

1001 to 2000/100 ml 

Occasiona11 citize~ 
compliants, odors, 
a 1 g a 1 blooms 

High 

? 0.50 mg/l 

7s.o mg/l 

?IO .0 mg/1 

7750 mg/l 

?2000/100 ml 

Frequent citizen 
compliants, odors, 
alga 1 blooms 

1. See Ohio EPA Chemical/Physical Criteria for definitions of occasional and 
frequent. 
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Table 2. Biological criteria (fish) for determining aquatic life use designations and 
attainment of Clean Water Act goals (November 1980). 

Evaluation 
Class 

Cate~ 

l. 

2. 

3. 

4. 

5. 

6. 

----------- CWA GOALS MET-----------

"Exceptional" 
Class I 

(EWH) 

Exceptional, or un­
usual assemblage of 
species 

Sensitive species 
abundant 

Exceptionally 
high diversity 

Composite index 
>9.0 - 9.5 

Outstanding recre­
ational fishery 

Rare, endangered, or 
threatened species 
present 

"Good" 
Class II 

(mm) 

Usual association of 
expected species 

Sensitive species 
present 

High diversity 

Composite index 
>1.0 - 7.S,<9.0 - 9.5 

---------- CWA GOALS NOT MET---------

"Fair" 
Class III 

Some expected 
species absent, or 
in very low abundance 

Sensitive species 
absent, or in very low 
abundance 

Declining diversity 

Composite index 
>4.5 - 5.0,<7.0 - 7.5 

Tolerant species 
increasing, 
beginning to dominate 

"Poor" 
Class IV 

Most expected 
species absent 

Sensitive species 
absent 

Low diversity 

Composite index 
,<4.5 - 5.0 

Tolerant species 
dominate 

Conditions: Cotegories 1, 2, 3 and 4 (if data is available) must be met and 5 or 6 must also 
be met in order to be designated in a particular class. 
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Table 1. 

Evaluation 
Class 

fate_gorr 

1. 

2. 

3. 

'•. 

5. 

Biological criteria (macroinvertebrate) for determining aquatic life use designations and 
attainment of Clean Water Act goals (March 1981). 

----------- CWA GOALS MET------------

"Exceptional" 
Class I 

(EWH) 

Pollution sensitive 
species abundant 

In termed ia te 
species present in 
low numbers 

Tolerant species 
present in low 
numbers 

Number of toxn 
>Jo 

Except iorwl 

diversity 
Shannon index 
> 3.5 

"Good 11 

Class II 
(WWH) 

Pollution sensitive 
species present in 
moderate numbers 

Intermediate 
species present in 
moderate numbers 

Tolerant species 
present in low 
numbers 

Number of tmrn 
25-30 

lligh diversity 

Shannon index 
2.9-3.5 

l 

---------- CWA GOALS NOT MET----------

"Fair" 
Class III 

Pollution sensitive 
species present in 
low numbers 

Intermediate 
species abundant 

Tolerant species 
present in 
moderate numbers 

Number of taxa 
20-25 

Moderate diversity 

Shannon index 
2.3-2.9 

11Poor" 
Class IV 

Pollution sensitive 
species absent 

Intermediate 
species present in 
low numbers or 
absent 

Tolerant species 
abundant (all types 
may be absent if 
extreme toxic 
conditions exist) 

Number of taxa 
~ 20 

Low diversity 

Shannon index 
< 2.3 





Table RD 2-180: Ohio WQS Violations Located at National and 
State Monitoring Sites 17/J/78 - 6/30/79) 

Parameter (V/N)C 

CN ( 06 /10) 

0.0. ( l /8) 

Fee a 1 Coli -T -MF (5/12) 

MSAS (3/11 ) 

NH3-N-T f l/12) 

Phenolics ( l /9) 

Maumee River Basin 
Ottawa River - 500050 - ~,/Ha 

S.R. 8J, RM 28.4b 

Date (T) d 

01/31 
02/21 
05/17 
06/06 

11 /07 (1315) 

09/20 
12/06 
01/31 
04/12 
06/06 

09/20 
10/25 
06/06 

02/21 

10/25 

Samp l e 
Cone. 

90 
30 
50 , 
30 

3.8 

3500 
13000 

J2QO 
TNTC 
4400 

0.54 
0.56 
0. 54 

13.40 

J.4 

OEPA WQS 
Limit 

25 
25 
25 
25 

5/4 

2000 

o. 50 

7.0 

10 

!a) Station name - STORET code - B~neficial use designation. 
lb\ Station Locat i on and ':iver mile fRM ) . 
fc ) Total numher of Ohio WOS vio1ations/Total numher of samp les. 
I d) Time oxygen sample ,,,as taken. 
le) Based upon daily average USGS data. 

RD-198 

% Fl O'H 

Du"'atione 

50 

50 
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Summary 

A water quality study of the Ottawa River was conducted by the Ohio 
Environmental Protection Agency between 1974 and 1977. The existing 
biological and chemical quality of the Ottawa River was evaluated in order to 
assess the impact of improvements in wastewater treatment from the City of 
Lima and industrial discharges located in Lima. The study area included a 45 
mile segment of the Ottawa River from above Lima to the mouth, as well as, a 
segment of the Auglaize River upstream and downstream from the mouth of the 
Ottawa. 

Physical, chemical, and biological parameters were used to evaluate water 
quality as either good, fair or poor. Chemical-physical data were collected 
from 1974 to 1977, benthic macroinvertebrates were collected during the 
sunrners of 1974, 1976 and 1977 and fish were collected during 1976 and 1977. 

Chemical-physical measures of water quality included in this report are 
temperature, pH, dissolved oxygen, suspended and dissolved solids, total 
hardness, anmonia-nitrogen, nitrate-nitrogen, total Kjeldahl nitrogen, total 
phosphorus, foaming agents (MBAS), chemical oxygen demand (COD), total 
chromium, hexavalent chromium, and phenols. Biological measures of water 
quality included quantitative analyses of benthic macroinvertebrate 
conrnunities established on artificial substrate samplers, qualitative 
collections of benthic macroinvertebrates from natural stream substrates, 
qualitative samples of the fish conrnunities and determination of relative 
species abundances, fecal coliform bacteria counts, and biochemical oxygen 
demand (BOD), 

The data show that the Ottawa River was biologically healthy and water 
quality was good upstream from Lima at river mile 46.0. From just above the 
Lima STP (RM 37.7) to river mile 7.9 the fish and macroinvertebrate conrnunities 
were degraded due to a variety of causes and water quality was poor. Near the 
mouth of the Ottawa River (1.0) water quality was fair and the river had 
recovered to a near healthy biological condition. The water quality of the 
Auglaize River upstream and downstream of the Ottawa River was good, as 
indicated by healthy and well-balanced benthic macroinvertebrate communities. 

The most severe water quality problems found during the study were: low 
dissolved oxygen concentrations above the Lima STP due to combined sewer 
overflows and a series of dams in Lima; chlorine toxicity problems i1J111ediately 
downstream from the Lima STP; and high ammonia and chromium concentrations 
coupled with low dissolved oxygen concentrations downstream from an oil 
refinery and a petro-chemical plant in Lima. The most severely polluted 
stretch of the Ottawa River was from river mile 36 .8 to the Allentown Dam (RM 
28.8). Fish populations were essentially devoid from this segment of the 
river; only two pollution tolerant species were collected. 

Despite the severe water quality problems documented, a dramatic improve­
ment in the chemical and biological quality of the Ottawa River below Lima has 
occurred since 1960. In 1960 fish were absent from the entire Ottawa River 
downstream from Lima, as well as, a portion of the Auglaize River downstream 
from its confluence with the Ottawa. Continued imorovement was observed 
between 1974 and 1977 as a result of large scale i~provements in the Lima STP 
and industrial dischargers in Lima. Further improvement will be largely 
dependent on a reduction of the ammonia load entering the Ottawa River from 
the Standard Oil refinery and Vistron Corporation. 



Conclusions 

1. The water quality of the Ottawa River at the control station {RM 46.0) 
was good. Biologically the stream was healthy at this location with 
diverse and well-balanced fish and macrofnvertebrate communities being 
present. Chemically the stream was within limits established by Ohio's 
Water Quality Standards. At no other station sampled 1n the Ottawa River 
was the water quality equal to that found here. 

2. The water quality of the Ottawa River immediately upstream from the Lima 
STP {RM 37.7) was poor, Biologically, the stream was stressed at this 
point, being dominated by pollution tolerant fishes and macroinverte­
brates. The major water quality problem at this station appeared to be 
low dissolved oxygen levels during early morning hours. These low 
dissolved oxygen levels were due to combined sewer overflows and a series 
of dams located within the City of Lima. 

3. The water quality of the Ottawa River immediately downstream from the 
Lima STP {RM 37.4) improved dramatically after the completion of 
improvements to the Lima STP in 1977. Biologically the river remained 
degraded at this location, primarily because of excessive chlorine levels 
in the sewage treatment plant effluent. 

4. The water quality of the Ottawa River from river mile 36.8 to the 
Allentown Dam {RM 28.8) was extremely poor. Biologically the river was 
very degraded with only pollution tolerant macroinvertebrates being 
present. Fish were extremely rare in this segment of the river. Water 
quality standards for arrvnonfa, dissolved oxygen, MBAS, chromium, and 
phenols were frequently violated. Biologically, no improvement was 
observed in this segment of the river during the study, 

5. The water quality of the Ottawa River from the Allentown Dam to r1ver 
mile 7.9 was poor. Although the river showed continued improvement 
downstream, the fish and macroinvertebrate co11111unities remained 
stressed. Water quality standards violations for an111onfa, dissolved 
oxygen, MBAS, phenols, and chromium occurred, although with less severity 
than upstream from the Allentown Dam. 

6. Improvement in water quality was found in the Ottawa River at river mile 
1.0 near the mouth. The water quality at this station was fair. Though 
complete recovery has not taken place, water quality at this site had 
improved considerably since 1960. Continued improvement was observed 
between 1974 and 1977. Biologically, the river had recovered to a near 
healthy state and water quality standards violations were less severe and 
less frequent than in upstream reaches. 

7. The pollutant most detrimental to fish populations downstream from Lima 
is believed to be ammonia. Low dissolved oxygen levels and high chromium 
concentrations were also detrimental to the aquatic ecosystem. {The 
chromium problem was eliminated in 1977.) 

8. The Auglaize River below the confluence w1th the Ottawa River exhibited 
good water quality with marked improvement over what was found in 1960, 
as evidenced by the macrofnvertebrate community, 
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9. The Auglaize River above the confluence with the Ottawa exhibited good 
water guality equal to what was found in 1960, as evidenced by a healthy 
and well-balanced macroinvertebrate community. 

10. Efforts to abate pollution from combined sewer overflows in the City of 
Lima were not completed during this study period. Therefore the success 
of Lima's combined sewer overflow control program could not be evaluated. 

11. Improvements at the Lima sewage treatment plant markedly improved water 
quality downstream from the plant; however, biological recovery in the 
river did not occur, apparently because of chlorine toxicity. 

12. Although improvements in the effluent quality of the Standard Oil 
Refinery and Vistron Corporation have occured, excessive ammonia still 
limits aquatic life downstream. With continued anmonia reduction from 
these two sources, the Ottawa River should return to a healthy biological 
condition. 
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Recommendations 

1. A biological and water quality study should be conducted in the Ottawa 
River from river mile 40.5 to river mile 37.7 to determine the biological 
condition of this segment of the river and evaluate the success of Lima's 
combined sewer overflow control program. 

2. A cooperative study should be initiated between the Ohio Environmental 
Protection Agency and the City of Lima to determine the extent of chlorine 
reduction necessary in order to establish a healthy biological corrmunity 
in the Ottawa River irrmediately downstream from the Lima STP, 

3. The Standard 011 Refinery and Vistron Corporation must reduce arrmonia 
loadings to the Ottawa River if the biological integrity of the river is 
to be restored. 

4. The Ottawa River should be monitored closely to measure improvements in 
attaining water quality standards and goals. 
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INTRODUCTION 

The Ottawa River drains 373 square miles of predominately agricultural land 1n 
northwest Ohio. This river 1s a sub-basin of the Maumee River Basin and is 
located mainly in Allen and Putnam counties, joining the Auglaize River near 
Kalida. The Ottawa fs 53 mfles long and has an average fall of four feet per 
mfle. 

The headwaters of the Ottawa River rise in Hardin County, the stream flowing 
in a generally westerly direction, with a major northern bend west of the City 
of Lima. The topography of the Ottawa River Basin is defined within the Till 
Plains and Lake Plains sections of the Central Lowlands physiographic 
province. The underlying bedrock consists of Devonian and Silurian Age 
limestone. 

Although non-point source pollution is a significant water quality problem 
within the Ottawa River Basin, the present study was intended to evaluate the 
effects of paint sources during periods of relatively low stream flows. Major 
municipal and industrial dischargers in the Ottawa River Basin are shown in 
Figure 1. The most significant point sources affecting the water quality on 
the Ottawa River are the Lima Sewage Treatment Plant (STP}, the Standard Oil 
Refinery, and the Vistron Corporation . These three dischargers are all 
located in the city of Lima within one mile of each other, Their effluent 
qualities between 1974 and 1977 are summarized in Table 1. 

Table 1. Effluent Data of Three Major Dischargers to}the Ottawa River 
for July through September 1974-1977,(a 

Lima STP Vistron Coreoration Standard Oil Refinerl 

75 76 77 74 75 76 77 74 75 76 77 

eoD(b} mg/1 8.6 9.4 1.8 12.0 13 .5 11.6 7.0 NA( c) 10. 7 8.2 18.5 
lbs/day 1114 1191 243 261 300 245 159 NA 366 296 188 

Anmonia mg/1 10.0 1. 7 0.9 31.2 43.5 78.3 44,1 33.l 20.8 23,l 23.7 
NH3-N lbs/day 1239 212 231 654 960 1667 973 1287 784 848 960 

Total ug/1 NA NA NA 3500 2292 2530 104 30 30 100 NA 
Chromium lbs/day NA NA NA 85 50 54 2.2 1.4 1.2 4.4 NA 
Flow MGD 15.2 15.3 16.5 1.9 2.6 2.6 2.7 4.7 4.5 4.4 5.2 

(a) Values shown are mean concentrations and loadings. 
(b) Biochemical oxygen demand, 
(c} Not available. 

Although historical information specifically referring to the Ottawa River 
prior ta the twentieth century 1s not readily available, inferences can be 
made from literature concern1n( other Ohio streams. Th1s information has been 
reviewed by Stuckey and Wentz 1969}, who concluded that the Ottawa River was 
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badly polluted as early as 1885. Data from the early 1950's were summarized 
in a report by the Ohio Department of Health (1953). That report emphasized 
the high phenol and oil content of the industrial wastewater from a refinery 
and creosoting plant. Evidence of the industrial discharge was at all times 
present on the Ottawa River "in the form of oil slicks, color, and sludge 
deposits". 

Biological and chemical studies by Patrick, et al (1956) in the Ottawa River 
resulted in very useful chemical data, including pre-dawn dissolved oxygen 
levels, as well as anrnonia measurements at several stations. The means for a 
series of four anmonia-nitrogen samples ranged from 47.80 mg/1, 300 feet 
downstream from Adgate Road, to 2.60 mg/1 near Kalida. A station located about 
400 feet above the Adgate Road bridge had a four-series mean of 2.65 mg/1 of 
ammonia-nitrogen. Pre-dawn dissolved oxygen measurements for eight stations, 
extending from 400 feet above Adgate Road to the last station near Kalida, 
were all below 4.0 mg/1 on both July 3 and 4, 1956. 

Stuckey and Wentz cited chemical data from a Public Health Service report, 
which included very low dissolved oxygen levels downstream from Lima (below 
1.0 mg/1 near Lima, below 2.0 mg/1 near the mouth of the Ottawa River), as 
well as high levels of ammonia, biochemical oxygen demand (BOD}, fecal 
coliform, and fecal streptococcus bacteria. Observations made by Stuckey and 
Wentz may serve to describe the appearance of the Ottawa River below Lima, at 
least through the late l960's: "The color of the river water ranges through 
various shades of green, red-orange, or black, depending upon when and where 
observations are made along the river. Oil is much in evidence in the water, 
on the water surface, and along the bank throughout its reach from Lima to its 
mouth. During the times of low flow in surrmer, strong petrochemical and 
pheno 1i c odors are present over the stream". Stucky and Wentz al so remarked 
that the portion of the Ottawa River upstream from Lima did not appear to be 
grossly polluted, having a more typical brown color, higher dissolved oxygen 
levels (approximately 5.0 mg/1), and low fecal bacteria counts. 

The U.S. Department of the Interior (1966) stated that "the Ottawa River is 
grossly polluted -- the worst in the entire Maumee River Basin" and went on to 
point out that the flow of the Ottawa River {during low flow conditions) below 
Lima is composed entirely of effluents from the Lima STP and downstream 
industries. That report indicated that pollution from the Lima area adversely 
affected water quality on the Ottawa, Auglaize, and lower Maumee Rivers. 
Concentrations of ammonia below Lima ranged from 22 mg/1 to 127 mg/1 with a 
median value of 63 mg/1. One mile above the mouth of the Ottawa River anrnonia 
concentrations ranging from 12 mg/1 to 136 mg/1 were detected with a median 
value of 60 mg/1. This report pointed out that the average concentrations for 
phenols in the Ottawa River downstream from Lima were greater than 20 ug/1, 
with values greater than 100 ug/1 occurring. The data for the report were 
collected during 1963-1966. 

An Ohio Department of Health report (1966) stated that "high concentrations 
(of anmonia) are found in the Ottawa River in the Lima area and -- the effect 
of this load extends not only the entire length of the Ottawa River but also 
the lower Auglaize River and at times in the lower Maumee River as far down 
stream as Waterville 11

• This paper pointed out that during June through 
October of 1964, minimum dissolved oxygen concentrations for the Ottawa River 
from below Lima to the mouth, were in the O - 1.0 mg/1 range. During the 
period from June, 1964, through April, 1965, 40 to 100 percent of the dissolved 
oxygen tests were less than 4.0 mg/1 for the same section of the river. 
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Trautman (1957) recorded 36 species of fish from the Ottawa River. Patrick, 
et al (1956) recorded 33 species during the Philadelphia Academy of Natural 
Sciences survey. Patrick indicated that well~balanced fish conmunities 
existed on the Ottawa River upstream from Lima, near the mouth of the Ottawa, 
and upstream and downstream from the Ottawa River in the Auglaize River. No 
fish were found at three stations within the City of Lima. Patrick concluded 
that the absence of fish in Lima was an indication that the Ottawa River was 
grossly polluted in that segment. The stations on the Ottawa and Auglaiie 
Rivers with diverse and well-balanced fish populations were considered to be 
biologically healthy. 

A 1960 study of the effects of the Ottawa River on the Auglaize River 
(Patrick, et al, 1960) showed that although the Auglaize River upstream from 
the Ottawa River contained a well-balanced fish fauna with game and forage 
fishes, the Auglaize River downstream from the Ottawa River and the Ottawa 
River near its mouth did not contain fish. The diversity and excellent 
condition of fishes collected in the Auglaize upstream from the Ottawa River 
indicated a healthy biological condition; however, the absence of fish at the 
other two stations showed that water quality in the Ottawa River had severely 
deteriorated since 1956, 

The Auglaize River has been sampled upstream from the confluence with the 
Ottawa River near Fort Jennings and downstream near Cloverdale by the Ohio 
Department of Natural Resources . Fish population estimates were obtained by 
seining at both stations. Clark and Allison (1966) reported the upstream 
location had good populations of desirable fish that consistently improved 
from 1960 through 1964. The fish populations were considered to be 
characteristic of the streams in Northwest Ohio where water quality 1s 
satisfactory for fish life. Clark and Allison found the location downstream 
from the Ottawa River had continuously deteriorated in fish populations since 
1949. No fish were found there in 1960, 1962, 1963, and 1964. 

Previous benthic macroinvertebrate investigations on the Ottawa River are 
restricted to those conducted by the Philadelphia Academy of Natural Sciences 
in 1955, l956 t and 1960 (Patrick, et al, 1956, 1960). In 1955 and 1956 
Patrick found the Ottawa River above Lima and the Auglaize River above fts 
confluence with the Ottawa, contained a large and diversified 
macroinvertebrate fauna and, therefore, considered these segments to be 
"hea 1 thy". Be 1 ow Lima, Patrick regarded the Ottawa to be very po 11 uted due to 
the presence of only tolerant macroinvertebrate forms with some stations 
devoid of aquatic insect populations. While the Academy station at the mouth 
of the Ottawa deteriorated in "health" from 1955 to 1956 with a 29% decrease 
in number of species, the station in the Auglaize below the confluence with 
the Ottawa increased in "health" with an increase in pollution sensitive 
invertebrates. 

In 1960, Patrick, noted a substantial reduction in water quality at their 
stations near the mouth of the Ottawa and at the Auglaize below the Ottawa as 
determined by significant decreases in the number of species collected at each 
site. The only other station sampled in 1960 was the Auglaize above the 
confluence with the Ottawa and 1t remained "healthy". 

The purpose of our study was to evaluate the existing biological and chemical 
quality of the Ottawa River and to assess the impact of improvements in the 
Lima STP and industrial dischargers located 1n Lima. Physical/chemical data 
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were collected in 1974 through 1977i benthic macroinvertebrates were collected 
during the summers of 1974, 1976 and 1977; fish were collected during 1976 and 
1977. Physical/chemical measures of water quality included in this report are 
temperature, pH, dissolved oxygen, suspended and dissolved solids, total 
hardness, ammonia- nitrogen, nitrate-nitrogen, total Kjeldahl nitrogen, total 
phosphorus, foaming agents (MBAS), chemical oxygen demand (COD), total 
chromium, hexavalent chromium, and phenols. Biological measures of water 
quality included quantitative analyses of benthic macroinvertebrate 
conrnunities collected on artificial substrate samplers, qualitative 
collections of benthic macrofnvertebrates from natural stream substrates, 
qualitative samples of fish communities and determination of relative species 
abundance, BOD, and fecal coliform bacteria. Appendix A gives the station 
characteristics for the major sampling sites. 

PHYSICAL/CHEMICAL WATER QUALITY 
Methods 

Chemical and physical samples were collected from 1974 through 1977. 
Generally, samples consisted of discrete, monthly grab samples. Samples 
included in this report were collected during moderate to low flow conditions 
(i.e.,June through November}. Dissolved oxygen and temperature measurements 
were made in the field using a YSI dissolved oxygen meter (Model 54). 
Subsurface grab samples were collected, preserved, and transported according 
to recorrmendations of the United States Environmental Protection Agency 
(USEPA, 1974) and the Ohio Department of Health. Water sample analyses were 
conducted by the Ohio Department of Health Laboratories in accordance with 
test procedures specified by the U.S. EPA under 40 CFS 1361. 

Results and Discussion 

The evaluation of water quality by means of chemical and physical sampling and 
analysis can be a very useful tool in a pollution study of lotic waters, but 
only if the drawbacks as well as the advantages of such an evaluation are 
considered. Most chemical and physical samples are taken as grab samples and 
can be used effectively to determine the water quality at a given point ln 
time. Typical grab sample results cannot, however, be used to make complex 
statements regarding such phenomena as vertical changes in water quality or 
the daily fluctuations of certain parameters {particularly dissolved oxygen). 
They seldom can be used to accurately assess downstream chemical reactions, or 
many significant short term stresses, whose effects may leave no detectable 
evidence, other than that reflected in the biota. 

A chemical sampling program can be very useful in several ways, provided that 
we appreciate the drawbacks and do not attempt to derive very diverse 
statements from relatively small bits of information. The chemical and 
physical interactions of the atmosphere, sediment, water layers, sunlight, 
organisms, flow patterns, and discharges are so complex that only by relating 
a very diverse sampling program to time of travel determinations and multiple 
samples can we begin to approach the maximum utility of physical/chemical 
sampling. 

1 The list of approved test procedures was 8ublished in the Federal 
Register, Volume 38, Number 199 - Tuesday, ctober 16, 1974, pp. 28757~28760. 
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Analysis of grab samples can, however, be used adequately to determine sources 
of pollution, when compared to effluent samples from known discharges. Grab 
samples may also be useful in confirming the investigator's conjectures 
regarding the presence or absence of organisms at specific stations provided 
adequate numbers and types of samples are taken. 

If physical/chemical grab samples have been collected over a relatively long 
period of time, they may be useful in estimating historfcal changes in the 
water quality of the stream, as well as, reflecting changes in the level of 
wastewater treatment of discharging entities. We can use grab samples to 
interpret stream water quality, ff over-interpretation of the data can be 
avoided and if the data are taken and used in conjuction with sampling of 
other segments of the lotic ecosystemi e.g., fish, macrofnvertebrates, or 
aquatic plants, 

The following sections will be concerned with data collected by the Ohio 
Environmental Protection Agency in 1974, 1975, 1976, and 1977. Station 
locations are shown in Figure 2. As mentioned previously,only limited 
interpretation of the data with regard to actual downstream chemical reactions 
(e.g., ni trification) will be made due to the complexity of this ecosystem and 
inherent sampling problems. We will, however, discuss water quality on a 
station by station basis, compare annual trends, particularly of dissolved 
oxygen and anmonia-nitrogen, and show changes fn the chemical composition of 
the river water during the sampling period. 

Water Quality Data 1974 

Results of water samples taken at three statfons (RM 46,0, 28.8, 1.0) on the 
Ottawa River, as part of the OEPA ambient monitoring program for 1974 are 
shown in Appendix B, Table B-1. The water quality at the control station (RM 
46.0) above Lima was relatively good, and no problems were found for dissolved 
oxygen, anmonia-nitrogen, phenols, and chromium. This station does not 
receive industrfal discharges; the main pollution load consisting of non-point 
source contributions. 

The station at Allentown (RM 28.8) was located below the industrial and 
municipal discharges in Lima (8.5 miles below the STP). Relatively high 
levels were found here for chromium, phenols, and fecal coliform bacteria. 
All dissolved oxygen samples had concentrations of less than 4.0 mg/1. All 
anrnonia-nitrogen levels were potentially toxic to fish and other aquatic 
organisms, containing un-1onized ammonia concentrations higher than 0.05 mg/1, 
The amount of un-ionized anmonia contained in the samples fs dependent on water 
temperature and pH. This station was near or at the dissolved oxygen sag point 
downstream from Lima. The low dissolved oxygen levels at this station, in 
conjunction with toxic materials originating from upstream, would be expected 
to exert a negative influence on the diversity of the aquatic community. 

It became evident, during the 1974 stream observations, that much of the 
nutrient load from upstream was being converted into algal biomass. This was 
very apparent farther downstream in the vicinity of the Rimer Bridge (RM 16.0) 
where there was abundant growth of filamentous green algae on the bedrock. 

The last station sampled was downstream from Kalida (RM 1.0), near the mouth 
of the Ottawa River . The data indicated potential problems with dissolved 
oxygen and chromium. The ammonia-nitrogen concentrations 1n the water samples 
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contained levels of un-ionized anmonia, which should have been nontoxic to 
fish. Some of the water quality problems at this station, including fecal 
coliform bacteria, may be related to discharges from Kalida, which has no 
central sewage treatment plant, The maximum concentrations of chromium (100 
ug/1) and phenols (10 ug/1) had decreased from levels detected at Allentown. 
The water quality this far downstream from Lima (36.5 miles below the STP) was 
still poor. 

The data for July-August of 1974 (Appendix B, Table B-2) were collected during 
a special study to determine time of travel. Samples were collected at river 
miles 37.7, 36.8, 35.4, 32.6, 29.3, 25.7, 18.7, 16.0, and 1.0. While the 
attempt was not particularly successful, useful chemical data were generated. 
There were two dissolved oxygen measurements less than 4.0 mg/1 in the July 29 
- August 1 data; since these measurements were taken at different times of the 
day, they did not show a marked dissolved oxygen sag, as would be evident in a 
series taken at frequent intervals over a 24 hour period. Six of nine 
ammonia-nitrogen samples contained potentially toxic levels of un-ionized 
anmonia. The relatively high dissolved oxygen (9.0 mg/1) and the absence of 
detectable levels of ammonia-nitrogen at the station below Kalida on August 1 
were the best water quality conditions detected at that station in 1974. 

Among the samples collected during August 12 and 13, three dissolved oxygen 
concentrations of less than 4.0 mg/1 were found. Also, eight of nine anmonia­
nitrogen samples had potentially toxic concentrations of un-ionized ammonia. 

In samples collected on August 26 and 27, no dissolved oxygen measurements 
were less than 4.0 mg/1, but seven of nine ammonia-nitrogen measurements 
indicated potentially toxic concentrations of un-ionfzed arrmonia. The 
instream ammonia concentrations indicated that almost all of the Ottawa River 
below Lima was relatively unsuitable for the support of any but the most 
tolerant fish and macroinvertebrates. Sludge beds were common below Lima in 
1974; specifically, black, oily sludge was present at river mile 36.8 during 
the July-August sampling period. 

It was obvious that, though water quality was improved in 1974 over that 
discussed in historical documents, it was still far from desirable. This poor 
water quality would certainly exert a deleterious influence on desirable biota. 

Water Quality Data - 1975 

Phys i ca 1 / chemi ca 1 data were co 11 ected at r 1 ver mil es 46. 0, 28. 8, and 1. 0 
during 1975. Data collected in 1975 at station 46.0 (Appendix B, Table B-3) 
indicated good water quality, The minimum dissolved oxygen level was 4.6 
mg/1, while the maximum concentration was 9.1 mg/1. The data from this 
station continued to represent a relatively undamaged stream reach, when 
compared with the stations below Lima. 

Data from the Allentown station (RM 28.8) revealed important problems, most of 
which probably resulted from the STP and industries 1n Lima, The maximum 
dissolved oxygen concentration found at this station was 4.8 mg/1 (minimum was 
2.3 mg/1). This station was near the estimated sag point below Lima where the 
dissolved oxygen levels reach their minima. All three ammonia-nitrogen 
samples contained potentially toxic concentrations of un-ionized anrnon1a. 
Fecal coliform bacteria numbers were high at this station, and the chromium 
levels were much higher than at the other two stations (RM 46.0 and RM 1.0). 

-12-



Water quality near Kalida (RM 1.0) in 1975 was similar to that found in 1974. 
One of four dissolved oxygen samples was below 4,0 mg/1. Occasional low 
dissolved oxygen levels at RM 1.0 indicated that recovery was not complete at 
this station. However, flow characteristics of this reach, as well as benth1c 
oxygen demand and discharges from Kalida, may also have been important factors 
in the dissolved oxygen levels of this station. 

None of the four anwnonia-nitrogen samples taken below Kalida in 1975 contained 
levels of un-ionized ammonia high enough to threaten fish survival. High 
fecal coliform bacteria numbers were probably a result of discharges from 
Kalida and from non-point sources. 

Water Quality Data - 1976 

Dissolved oxygen profiles were taken on the Ottawa River at 20 data points 
between river miles 46.0 and 1.0 during September, 1976 (Appendix B, 
Table B-4). The dissolved oxygen profile taken on September 11, 1976 showed 
that levels above the Lima STP were, for the most part, acceptable. A 
relatively low level {3,5 mg/1) was found at river mile 42.6. The fact that 
this station was located in a pool formed by a downstream dam undoubtedly 
contributed to the low dissolved oxygen concentration recorded. 

The effect of the discharges from the Lima STP, the Standard Oil Refinery, and 
the Vistron plant at Adgate Road (RM 36.8) was apparent in the steady decrease 
in dissolved oxygen from Adgate Road downstream to Long Road {RM 30.1). The 
recovery of the stream dissolved oxygen levels began approximately 1.3 miles 
further downsteam. The dam below Allentown Road undoubtedly contributes 
considerable aeration to the stream. 

The low dissolved oxygen concentrations, in combination with high levels of 
'un-1onized ammonia would have made survival of intolerant aquatic species very 

difficult between Adgate Road and the Allentown Dam. A slight decrease in 
dissolved oxygen concentrations between RM 3.7 and RM 1.0 may have been 
related to flow conditions of the lower river (i.e •• deep with less turbulence 
for reaeration), as well as sewage discharges from Ka11da. 

The series of dissolved oxygen samples taken on the morning of September 29, 
showed approximately the same pattern of fluctuation as that of September 11. 
The samples below the sag point were not as high as corresponding samples of 
September 11, probably due to the effects of algal respiration. The afternoon 
samples were similar to those of the morning, but with higher individual 
measurements due to algal photosynthesis. It was apparent from this data and 
from that collected during July-August of 1974, that the dissolved oxygen flux 
in the Ottawa River was heavily influenced by the metabolism of the stream 
algae, with the availability of dissolved oxygen depending on the extent of 
respiration and photosynthes,s. 

Additional physical/chemical samples were collected at river miles 46.0, 37.4, 
32.6, 28.8, 22.1, 16.0 and 1.0 during October and November. Data collected in 
1976 indicated that the water quality at the control station (RM 46.0) 
remained quite 900d, though one anwnonia·nitrogen concentration was unusually 
high (2.07 mg/1). This sample however, contained a concentration of 
un-ionized anmon1a less than 0,05 mg/1 and presented no threat to fish 
survival. 
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At station 37.4 the Lima STP did not appear to be adding a particularly large 
pollutional load to the river; none of the ammonia-nitrogen samples contained 
significant levels of un-ionized ammonia. Monthly operating reports for the 
STP showed a definite decrease in the monthly average concentrations of 
ammonia-nitrogen discharged in 1976, compared to reports for 1975. 

All ammonia-nitrogen concentrations in samples from station 32.6 contained 
potentially toxic levels of un-ionized amnonia. Relatively high levels of 
chromium and phenols were also found. Concentrations of chromium and phenols 
remained relatively high at all remaining stations (RM 28.8, 22.1, 16.0 
and 1.0). 

Water quality at Allentown (RM 28.8) remained poor; all ammonia-nitrogen 
samples contained potentially toxic concentrations of un-ionized ammonia. 
There appears to have been little improvement in water quality between river 
miles 28.8 and 1.0, with all amnonia-nitrogen samples having potentially toxic 
levels of un-1onized ammonia. The source of much of the ammonia-nitrogen can 
be traced to the Vistron Corporation, whose monthly operating reports for June 
through November of 1976 revealed much higher monthly averages than for 1974, 
1975, or 1977. 

Water Quality Data - 1977 

Ammonia-nitrogen data collected on August 31, 1977 is shown in Appendix B 
(Table B-6) . The data indicated a relatively low concentration of 
ammonia-nitrogen above the Lima STP, particularly at the control station at 
Thayer Road {see Figure 3). The ammonia-nitrogen concentrations at two 
different sample times were both lower below the STP than the respective 
samples immediately above the plant. The increase in ammonia-nitrogen at the 
Shawnee Street (RM 35.4) station can be attributed to the discharges of the 
Vistron Corporation and the Standard Oil Refinery. The ammonia-nitrogen 
concentrations at the stations of this series were well below the average 
concentrations of earlier samples taken during the 1974, 1975, and 1976 
sampling series . Potentially toxic concentrations of un-ionized ammonia did 
not appear as far downstream in 1977 as in 1976, or the previous year's 
samples. Therefore, the extent of the lower Ottawa River with water quality 
suitable for repopulation by fish had increased. 

Several of the Ottawa River tributaries were also sampled for ammonia-nitrogen. 
Most of the tributaries were low in anrnonia-nitrogen with the levels found 
probably originating from non-point sources. The only concentration which was 
relatively high was that from Kessler Run (3.37 mg/1). 

Data were collected in August, 1977 (Appendix B, Table B-7) in order to 
compare the water quality of the Ottawa River above the Lima STP (RM 37.7) 
with that at Adgate Road, (RM 36.8). This comparison reflected the increase 
of several parameters due to the Lima STP, Vistron Corporation, and the 
Standard Oil Refinery. The most significant changes in the stream 
constituents at Adgate Road (in comparison to the upstream station) were seen 
in decreased dissolved oxygen and increases in dissolved solids , nitrogen 
forms, total phosphorus, chlorides, chromium and zinc. 

In addition to data collected at river miles 37.7 and 36.8, physical/chemical 
samples were collected at river miles 46.0, 37.4, 32.6, 28.8, 22.1, 16.0, and 
1.0. No water quality problems were found in chemical samples taken from the 
control station (RM 46 .0) in 1977 (Appendix B, Table B-8), 
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Three anrnonia-nitrogen samples from the Ottawa River below the Lima STP (RM 
37.4) all contained relatively low concentrations of un-ionized ammonia. The 
stream water was very clear and the stream bottom was free of sludge 
deposits. In general, this station looked much better than at any previous 
collection period during this study. 

Only two multi-parameter samples were taken at river mile 32.6 in 1977, but 
they suggest improved water quality, One dissolved oxygen sample had a 
concentration of less than 4.0 mg/1, and both ammonia-nitrogen samples had 
potentially toxic concentrations of un-ionized anmonia. The average for the 
two anrnonia-nitrogen samples was 10.6 mg/1. The average of the ammonia­
nitrogen samples taken in 1976 was 20.3 mg/1, and in 1974 (July-August) 1t was 
14.9 mg/1. 

Two of the dissolved oxygen samples taken at Allentown (RM 28.8) in 1977 had 
concentrations of less than 4.0 mg/1. Five of six ammonia-nitrogen samples 
contained potentially toxic concentrations of un-ionized anmonia, but the 
average concentration was only 6.9 mg/1 as compared to average concentrations 
in 1976 of 25.2 mg/1, 14.0 mg/1 in 1975 and 23.9 mg/1 in 1974. 

Improvement in water quality was also noted at Neff Road (RM 22.1) in 1977. 
The average arnnonia-nitrogen concentration was 4.8 mg/1: the average 
concentration was 25.3 mg/1 in 1976. There were no dissolved oxygen levels 
detected at this station which were below 4.0 mg/1. 

The sample series taken at Rimer (RM 16.0) presented good evidence of improved 
water quality below Lima. None of the anmonia-nitrogen samples had high 
un-ionized anvnonia concentrations and the average concentration of ammonia­
nitrogen was 0.97 mg/1, compared to average values of 18.8 mg/1 in 1976 and 
10.3 mg/1 for three samples taken in 1974. No dissolved oxygen problems were 
found at this station in 1977. 

Only one sample out of five for arnnonia-nitrogen at Kalida exceeded 0.05 mg/1 
un-ionized ammonia, The average concentration of arrmonia nitrogen (0.57 mg/1) 
was lower than those for 1976 (21.2 mg/1), 1975 (1 .9 mg/1), and 1974 (5.8 mg/1 
- June-October, 1.1 mg/1 - July-August). 

Concentrations of chromium in the 1977 sample series decreased considerably 
relative to the 1976 series at most stations due to decreased loadings from 
Vistron Corporation. 

The data discussed above clearly indicate that the water quality of the Ottawa 
River below Lima is improving. The decrease in problems with anmonia­
nitrogen, dissolved oxygen, and chromium are especially significant in 
relation to potential repopulation of damaged reaches of the river. While 
there are and will continue to be water quality problems in the Ottawa, the 
trend appears to be in a positive direction. The improvement fn water quality 
should not only allow for the growth of more diverse aquatic conmunities, but 
also increased use of the river for recreational purposes. 
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FISHERIES INVESTIGATIONS 
Methods 

Fish collections were made at river miles 46.0, 37.4, 22.1, and 1.0 during 
1976. All stations were sampled during late August and early September. 
Station 22.l was also sampled once in early November. During 1977, 
collections were made at ten stations. Six of these (RM 32.6, 30.1, 28.8, 
22.1, 7.9, and 1.0) were sampled in April and eight (RM 46.0, 37.7, 37.4, 
28.8, 22.1, 16.0, 7.9, and 1.0) were sampled in late August and early 
September. Collections were made during periods of relatively low stream 
flows. Sampling locations are shown in Figure 4 and station descriptions are 
given in Appendix A. 

Fish sampling equipment consisted of three nets. The first, a bag seine, 
measured 30 feet by four feet deep, with 1/4 inch mesh. The other two were 
straight seines measuring six feet by four feet deep and ten feet by four feet 
deep with mesh sizes of 1/8 and 1/4 inch, respectively. 

All available habitats were sampled at each station in order to insure the 
capture of species with different habitat preferences. Stations were sampled 
until no new species were being captured and the relative abundance of the 
different species could be estimated. Generally, between two and three hours 
of seining at each station were found to be sufficient to determine the 
relative abundance of the species of fish present, At stations where species 
diversity was low, a shorter period of time was adequate to sample the fish 
co11111unity, whereas, more diverse fish populations required a longer period of 
sampling. Representative specimens were preserved as a reference collection; 
however, most of the fish collected were field identified and released. 

Although the collection methods were only roughly quantitative, the relative 
species abundances were determined as follows: 50 or more fish collected were 
referred to as abundant; 10 to 49, cornnon; 3 to 9, unconrnon; and 1 or 2, 
rare. No rigorous statistical treatment of the data was possible; however, 
the observed differences in the fish communities were so evident that sampling 
errors were deemed to be relatively unimportant, 

Results and Discussion 

Fish are useful indicators of water quality and, as the highest aquatic life 
forms found in streams, they are the biological indicators of stream health 
most noticeable to the general public. Generally, the most stringent water 
quality standards are set in order to protect aquatic life and most of these 
standards are based upon data derived from studies using fish. For these 
reasons, and for the economic, recreational, and aesthetic value of many fish 
species, fish were included as a part of this study. 

Fish, as the end product of an aquatic food web, are important indicators of 
water quality. However, the presence of a species does not necessarily mean 
that the species can survive and successfully complete its life cycle under 
the existin9 environmental conditions (Doudoroff and Warren, 1957; White, 
et al. 1975). Some fishes are highly mobile and they may temporarily enter a 
grossly polluted zone (Trautman, 1957). White, et al (1975) observed this in 
the Lower Cuyahoga River. 
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There are a number of factors that determine whether or not a species of fish 
can successfully complete its life cycle in a stream. Adequate water quality, 
suitable spawning areas, proper habitat. adequate food supply, as well as 
other factors, must be satisfied for a species to successfully survive and 
reproduce in a stream. However, when other ecological factors are similar, 
the absence of the normal fish conmunity from a segment of a stream indicates 
inadequate water quality. Doudoroff and Warren (1957) concluded that fish 
themselves are the best indicators of the environmental conditions generally 
suitable or unsuitable for their existence. The presence of healthy fish 
populations of non-migratory species, particularly when intolerant species are 
present, is a useful indicator of good water quality. Katz and Gaufin (1953), 
in their study of Lytle Creek, stated that the number of species present and 
their relative abundance are the most important considerations, when pollution 
in a stream is being evaluated, 

Thirty-nine species representing nine families were collected during the 
present study. Previous studies recorded 36 species (Trautman, 1957) and 33 
species (Patrick, et al, 1956). This information is summarized in Table 2. 

The only species collected during this study that was not collected in the 
previous studies was the emerald shiner (Notroris atherinofdes). Fishes 
recorded in earlier studies but not collectedn this study were the northern 
pike (Esox lucius), the smallmouth bass (Micropterus dolomieui)t the tadpole 
madtom--nroturus fyrinus), the mimic shiner (Notropis volucellusJ, and the 
bullhead minnow Pimphales vigilax). 

Collections were made at four different locations in the Ottawa River during 
1976. The species collected at each station are shown in Appendix C (Table 
C-1). Station 46.0 located at Thayer Road upstream from Lima was the control 
station. Twenty-five species of fish from seven families were collected. 
This station was well represented by various species of suckers, minnows, 
darters. and centrarchids. Species of interest to fishermen included the 
black bullhead (Ictalurus melas), the rock bass (Amblo~lites rupestris)~ the 
bluegill (Lepomis macrochirus), the largemouth bass (M cropterus salmofdes) 
and the white crappie (Pomoxis annularis). The diversity of species 
collected. their relative abundances, and the condition of the individuals 
collected indicated a healthy corrmun1ty of fishes. 

Station 37.4 was located approximately 0.2 mile downstream from the Lfma STP 
outfall. The creek chub (Semotilus atromaculatus) , the carp (Cyprinus 
~). the fathead minnow (Pimephales promelas), and the green sunfish 
(Lepomis cyanellus) were the only species collected at this station. These 
species are all tolerant to organic pollution (Katz and Gaufin, 1953; Balduf 
and Martin, 1978). The green sunfish was found to be successfully reproducing 
in the very polluted lower Cuyahoga River (White, et al, 1975). The very low 
diversity of fishes coupled with the presence of only pollution tolerant 
species indicated a highly stressful environment for fish at this station. 

Ten species of fish were collected at station 22.1, The community was 
dominated by pollution tolerant species; the low diversity of fishes and the 
lack of pollution sensitive species show that this station represented a 
stressful environment for fish. 
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Table 2 A Summary of Species of Fish Collected in the Ottawa River 

Species Common Name Ohio EPA Trautman Patrick etal. 
1976-77 1953 1956 

Dorosoma cepedianum Gizzard shad X X 
Esox americanus vermiculatus Grass pickerel X X X 
Esox 1 ucius Northern pike X 
Semotilus atromaculatus Creek chub X X X 
Cyrinus carpio Carp X X X 
No emigonus crysoleucas Golden shiner X X X 
Notropis volucellus Mimic shiner X 
Notropis umbratilis Redfin shiner X X X 

f Notropis spilopterus Spotfin shiner X X X 
Notropis stramineus Sand shiner X X X 
Notropis atherinoides Emerald shiner X 
Notropis cornutus Common shiner X X 

1 Campostoma anomalum Stoneroller X X X 
Ericymba buccata Silver jaw minnow X X X 
Phenacobius m1rabilis Suckermouth minnow X X 
Pimephales vigilax Bullhead minnow X 
Pimephales notatus Bluntnose minnow X X X 
Pimephales promelas Fathead minnow X X 
Moxostoma erythrurum Golden redhorse X X X 
Carpiodes cyprinus Quil lback X X 
Aypentelium nigricans Northern hog sucker X X 
Catostomus commersoni White sucker X X X 
Minytrema melanors Spotted sucker X X X 
Ictalurus puncta us Channel catfish X X 
Icta l urus me 1 as Black bull head X X X 
Ictalurus natalis Yellow bull head X X X 
Noturus gyrinus Tadpole madtom X 
Labidesthes sicculus Brook silverside X X 
Fundulus notatus Blackstripe topminnow X X X 
Ambloplites rupestris Rock bass X X X 
Lepomis cyanellus Green sunfish X X X 
Lepomis macrochirus Bluegill X X 
Lepomis megalotis Longear sunfish X X X 
Lepomis humilis Orangespotted sunfish X X 
Micropterus dolomieui Smallmouth bass X X 
Microeterus salmoides Largemouth bass X X X 

\ Pomox1s annularis White crappie X X 
Etheostoma nigrum Johnny darter X X X 
Etheostoma blennioides Greenside darter X X X 
Etheostoma caeruleum Rainbow darter X X X 
Etheostoma s~ectabile Orangethroat darter X X 
Etheostoma f abellare Fantail darter X X X 
Percina caprodes Logperch X X 
Percina maculata Blackside darter X X X 

Total Number Species 39 36 33 

( 
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The last station sampled (RM 1.0) during 1976 was near the mouth of the Ottawa 
River. Twenty-five species from seven families were collected. The fish 
conmunity was well-represented by suckers, minnows, and centrarchids; however, 
the Johnny darter (Etheostoma nigrum) was the only darter species collected. 
The Johnny darter is primarily a pool species and, presumably, 1s the most 
pollution tolerant darter species found in the Ottawa River. Station 1.0 
included a riffle area and therefore several species of darters should have 
been collected (assuming the presence of adequate water quality). In spite of 
intensive collecting, only two Johnny darters were found. The lack of darters 
at this station indicates that the Ottawa River was still undergoing recovery 
as it entered the Auglaize River. 

During the summer of 1977 1 eight stations were sampled in the Ottawa River. 
Species collected and their relative abundances for each station are shown in 
Appendix C (Table C-2). Station 46.0 had a diverse and well-balanced 
community of fishes represented by 23 species. There were no apparent changes 
since the 1976 collection. Patrick, et al (1956} recorded 28 species at Cool 
Road which is inmediately upstream from this station. Smallmouth bass were 
collected by Patrick, but were not collected during our survey. A local 
resident indicated that some smallmouth bass were still taken by fishermen; 
however, he believed that they were less abundant in recent years. 

Station 37.7 is located inmediately upstream from the Lima STP. This station 
was not sampled in 1976. During 1977, 11 species were collected . Green 
sunfish, fathead minnows, and carp were the most abundant species. The fish 
conmunity was characterized by pollution tolerant species and a low species 
diversity indicative of a stressed ecosystem. As in 1976, the station 
downstream from the Lima STP (37.4) had a very low species diversity. Only 
six pollution tolerant species were collected. 

Only a limited amount of collecting was done between river mile 36.8 and river 
mile 28.8 (Allentown Dam). The section of the Ottawa River from the Vistron 
Corporation outfall (RM 36.8} to the Allentown Dam appeared to be essentially 
devoid of fish populations. Two fathead minnows were collected at station 
30.l in the spring of 1977 and young green sunfish were observed in the summer 
of 1977 inmediately above the Allentown Dam. Other than these two species, no 
other living fish were observed in this segment of the Ottawa River during 
this study. 

At station 28.8 1 irmiediately downstream from Allentown Dam, nine species of 
fish were collected during the sunmer of 1977. An additional four species 
were taken during the spring of 1977. Carp, the white sucker (Catostomus 
co11111ersoni) 1 and the bluegill were the most abundant species collected. The 
1ncrease ,n species found below the dam, we believe, was partially the result 
of increased dissolved oxygen in the stream after it passed over the dam. 

A total of 20 species of fish were collected between river mile 22.1 and 7.9. 
Collections made at river miles 22.1, 16.0, and 7.9 yielded 14 species at the 
first two stations and 13 species of fish at the last. The species collected 
and species diversity at these three stations were similar . Alllllonia and 
dissolved oxygen concentrations were also similar (Figure 5). Although 
species diversity showed improvement in this segment of the river, pollution 
tolerant species still dominated the fish populations. Despite ideal habitat, 
no pollution sensitive darters were found. Six centrarchid species, including 
largemouth bass and bluegill were collected; however, all were unco11111on or 
rare in abundance. 
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The final station of the Ottawa River (RM 1.0) showed signs of continued 
improvement during 1977. Twenty-three species of fish were collected, 
including three pollution sensitive species found in 1977 that, to our 
knowledge, have not been recorded for at least 20 years. The presence of the 
greenside darter (Etheostoma blenniodes), the logperch (Percina caprodes), and 
the blackside darter (Percina maculata) demonstrated that marked improvement 
in water quality had occurred at this station. 

Figure 5 plots dissolved oxygen and ammonia concentrations and the number of 
species of fish collected by river mile. It 1s believed that ammonia and 
dissolved oxygen concentrations are two of the more important water quality 
parameters affecting fish populations fn the Ottawa River downstream from 
Lima. Dissolved oxygen and anmonia measurements were made on August 31, 
1977. As dissolved oxygen measurements were not taken downstream from the 
Allentown Dam on August 31, data downstream from river mile 28.8 was 
extrapolated from 1976 data based upon percent saturation values. The number 
of species of fish represent the combined number of species collected at each 
station during 1976 and 1977. 

During the survey, 26 species of fish were collected at station 46.0, while 32 
species were collected at station 1.0. Dissolved oxygen minimum generally 
remained above 4 mg/1 at these two stations. On August 31, 1977, ammonia­
nitrogen levels were 0.09 mg/1 at the upstream station and 0.20 mg/1 at 
station 1.0. Both of these stations maintained well-balanced populations of 
fishes and a good diversity of species. Both stations also had fish 
conmunities in 1977 that one would expect to find in Northwest Ohio streams 
with similar habitat, and relatively good water quality. 

Twelve species were collected at station 37.7 during the spring and summer of 
1977. The low dissolved oxygen levels that occurred during early morning 
hours (2.0 mg/1) contributed to the low diversity of fish species found at 
this station. These low dissolved oxygen levels were the result of combined 
sewer overflows in the City of Lima upstream from the STP. A series of dams 
above the Lima STP allow for the deposition of sludge deposits in the pool 
areas formed by the dams. These sludge deposits, in conjunction with 
phytoplankton populations that undoubtedly develop, cause excessive diurnal 
oxygen fluctuations that are detrimental to well-balanced .and diverse fish 
communities. 

At station 37.4, immediately downstream from the Lima STP, only six species of 
fish were collected. Ammonia levels were relatively low and dissolved oxygen 
concentrations were high. The primary factor limiting the diversity of fishes 
at this station is probably chlorine. Fish diversity should increase 
considerably at this station if residual chlorine levels in the final effluent 
of the Lima STP are decreased. Martin and Balduf {1977) found 21 species of 
fish in the Scioto River immediately downstream from the Kenton STP. Seven 
species of pollution sensitive darters and the smallmouth bass were among the 
species collected. No residual chlorine was detected in the STP effluent. 
Tsai (1973), in his study of fish species diversity in streams below secondary 
sewage treatment plants, found chlorine and turbidity increases to be the 
major causative factors for fish species diversity reduction below the 
outfalls. Since the Lima STP has a very clear effluent, chlorine toxicity is 
considered to be the primary cause for the reduction of fish species diversity 
inmediately downstream from the plant outfall. During periods of low stream 
flow, over 90% of the flow of the Ottawa River at station 37.4 is from the 
Lima STP. 
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Only two species of fish were collected between river mile 36.8 and 28.8 
during this study. High anvnon1a concentrations and low dissolved oxygen 
concentrations were considered to be the primary factors causing the near 
absence of fish in this s~gnent of the river. Elevated concentrations of 
chromium were undoubtedly an additional factor. During 1977, the Standard 011 
Refinery and Vistron Corporation were the causes of the high amnonia 
concentrations and contributed to the low dissolved oxygen levels found. 
Prior to 1976, the Lima STP was also a major source of amnonia. 

A total of 13 species were collected at station 28.8, inmediately below the 
Allentown dam, during the spring and sunmer of 1977. The increase in fish 
diversity below the dam was probably the result of increased oxygen 
concentrations in the Ottawa River as it flowed over the dam. In addition, 
the dam undoubtedly acts as a barrier to upstream fish migrations except 
during periods of high stream flow. Fish are able to repopulate the Ottawa 
River throughout the year below the dam. However, upstream from the dam only 
high flow periods allow for repopulation. Recovery from fish mortality 
upstream from the dam would be primarily dependent upon recruitment of new 
individuals from tributary streams or downstream populations migrating 
upstream during high stream flows. The green sunfish is apparently the only 
species that was able to successfully reproduce in the Ottawa River upstream 
from Allentown Dam and downstream from river mile 36 .8. 

A total of 20 species was recorded from river mile 22.1 to 7.9. This increase 
in species diversity corresponded with a decline in amnonia concentrations and 
increased dissolved oxygen concentrations. The complete absence of darters 
was conspicuous, as the habitat in this stream segment is ideal for several 
different species. Several species of darters are known to be present in 
Sugar Creek, a tributary that enters the Ottawa River at river mile 6.3. 
Other tributaries to the Ottawa River undoubtedly contain darters that could 
repopulate the Ottawa River when water quality is adequate. Katz and Gaufin 
(1953) found that various species of darters and black bass were highly 
sensitive to pollutants and their presence was usually indicative of favorable 
water quality. We have observed similar circumstances fn our studies of 
streams in Northwest Ohio; although the smallmouth bass appears to be 
relatively sensitive to organic pollution while the largemouth bass appears to 
be more tolerant. Balduf and Martin (1978) found largemouth bass to be fairly 
numerous in a segment of the Blanchard River downstream from the Findlay STP. 
In the Ottawa River, largemouth bass were found in areas with elevated ammonia 
concentrations and low dissolved oxygen levels. Since the largemouth bass is 
essentially a species of non-flowing waters (Trautman, 1957) it fs not 
surprising that this species is more tolerant to organic pollution than the 
smallmouth bass which is mainly an inhabitant of waters with current. A 
repopulat1on of the Ottawa River by darters and smallmouth bass should 
indicate that the stream has returned to a healthy condition. Since darters 
are more easily sampled than smallmouth bass, the movement of darters upstream 
towards Lima appears to offer a very good measure of stream recovery. 
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BENTHOS STUDIES 

Methods 

The primary sampling equipment used for collection of benthos was the modified 
Hester-Dendy multiple-plate artificial substrate sampler . The sampler was 
constructed of 1/8 inch tempered hardboard cut into three inch square plates 
and one inch square spacers. A total of eight plates and twelve spacers were 
used for each sampler. The plates and spacers were placed on a 1/4 inch 
eyebolt so that there were three single spaces, three double spaces, and one 
triple space between the plates. The total surface area of the sampler, 
excluding the eyebolt, was 145.6 square inches. 

Artificial substrate samplers were installed in the Ottawa River in 1974, 1976, 
and 1977. Samplers were located at river mile points 46.0, 37.7, 37.4, 36.8, 
32. 6, and 28.8 in 1974. Two additional stations were established in 1976 at 
river mile points 16.0 and 1.0. During 1977, a new station was established at 
river mile 22.1, other stations remained the same as in 1976 , except that 
station 16.0 was not sampled. Figure 6 shows the station locations for the 
Ottawa River. In addition, two stations were established in the Auglaize River 
in 1977 above and below its confluence with the Ottawa at river mile points 
34.6 and 28 .5. The samplers, five at each station, were exposed for a six week 
period. When the samplers were installed in these streams they were tied to a 
concrete building block which anchored them in place and also prevented the 
multiple-plates from coming into contact with the natural substrate. The 
samplers were placed in runs rather than pools or riffles, when possible, and 
an attempt was made to establish stations in as similar an ecological situation 
as possible. Station locations and descriptions are given in Appendix A. 

When the samplers were retrieved, each was placed in a one quart plastic 
container whi le still submersed. The line was then cut and the container 
removed from the water. The volume of formalin needed to approximate a 10% 
solution was added to each container. Qualitative samples from the natural 
substrate were collected at the time of retrieval of the multiple-plates. Dip 
net samples were taken in a stream segment approximately 20 yards long, in the 
area where the samplers were exposed. The qualitative sampling continued 
until, by gross examination, no new taxa were being taken. 

The multiple-plates were dismantled in the laboratory and the material washed 
through a U.S. Standard Testing Sieve number 40 (0.425 rrm openings). Larger 
organisms were hand picked from the screens and the smaller material washed 
into a jar containing 70% alcohol. Where the number of organisms collected 
was so large that identification of each individual was impractical, a Folsom 
sample splitter was used to obtain a subsample. Ident ifications and counts 
were made using dissecting and compound microscopes. Dipterans of the family 
Chironomidae were prepared following the methods described by Mason (1973). 
Identifications were made using the following taxonomic keys: Beck and Beck 
(1966), Brown (1972), Burch (1972), Burks (1953), Frison (1935), Harman and 
Berg (1971), Hilsenhoff (1970), Hobbs (1972}, Holsinger (1972), Klenvn (1972), 
Lewis (1974), Pennak (1953), Roback (1957), Ross (1944}, Usinger (1956}, 
Walker (1958}, Walker and Corbett (1975), Ward and Whipple (1959), and 
Williams (1972). After the benthic organisms had been identified and counted, 
species diversity indices (d) were calculated using the formula: 

a= -[(~91092 (*J 
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This formula is a function of the number of species (ni), total number of 
individuals (n), and the distribution of the individuals within the number of 
species. 

Results and Discussion 

Benthic macroinvertebrates have been widely used to evaluate the quality of 
flowing water. This group has a number of qualftfes that make their use in 
pollution oriented studies particularly advantageous. The species composition 
and community structure of benthic communities in a given stream are 
determined by environmental factors which have existed during the life span of 
the organisms. They are sensitive to most types of pollution and even a short 
term exposure to unfavorable conditions may alter the community structure. 

The benthic co111T1unity, therefore, is a reflection of past environmental 
conditions as well as what is occurring at the moment the sample is taken. In 
addition, these organisms form permanent or semi-permanent stream conrnunities, 
are less transient than fish, are less sporadic in occurrence than micro­
organisms, and usually occur in statistically significant numbers even in 
small streams. 

Benthic macroinvertebrates can be defined by location; i .e., those organisms 
living on or interacting with the substrate, or by size; i . e., those organisms 
retained in a screen of a certain size, but they cannot be defined by position 
in the trophic structure since they occupy virtually all levels. They may be 
omnivores, carnivores, or herbivores; and in a well balanced system, all types 
will likely be present. They include detritus feeders, parasites, scavengers, 
grazers, and predators. In streams exhibiting high water quality, and other­
wise suitable habitat, a stable and diverse benth1c community will usually 
exist consisting of a great many species, but because of competition, no single 
species will occur in great numbers. When the water quality is adversely 
affected, the more pollution sensitive forms will decline 1n number or be 
eliminated. The more pollution tolerant species that remain may increase, 
resulting in a population imbalance where fewer types exist but some occurring 
in great numbers. The nature and magnitude of the community alteration 
depends upon the nature and severity of the environmental change. 

The biological criteria used to evaluate water quality at stations established 
1n the Ottawa and Auglaize Rivers were (1) the types of organisms present, 
(2) the number of taxa colonizing the artificial substrate samplers, and 
(3) the diversity index, d. 

Certain types of organisms have historically been associat ed with high water 
quality areas. Examples of more pollution sensi t ive groups would include 
stoneflies, mayflies, and caddisflies. Organisms usually dominating polluted 
stream segments include the oligochaetes, pulmonate snails , and many types of 
diptera. We have not attempted to use the "indicator species" concept in this 
report, but have noted the presence, or perhaps more importantly, the absence 
of some major taxonomic groups from particular stations. 

From previous stream water quality biological investigations, we have found 
the number of different taxa colonizing multiple-plate samplers to range from 
three in grossly polluted areas, to over 40 in very high water quality stream 
segments. The number of taxa colonizing the plates is usual ly not less than 
20 in high quality reaches and not more than 25 in degraded segments. 
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The diversity index dis a function of numbers of taxa, total number of 
individuals, and most importantly, the distribution of the individuals among 
the taxa. Unlike some diversity indices, d distinguishes among species of 
different abundance. This index strongly reflects a population imbalance that 
in some cases may not be readily apparent in tabulated data. A minimum of 100 
organisms is needed to calculate this index which generally ranges from less 
than 1.0 to over 3.0. Previous investigations of Ohio streams have revealed a 
range of index values from a low of 0.01 1n a grossly polluted area to 3.97 in 
a stream exhibitin.9. very high water quality. Wilhm (1970) reported that clean 
streams often had a values between 3 and 4. 

The benthic data collected during the three sampling periods may be found in 
Appendix D (Table D-1, D-2, D-3). A surrmary of the benthic data collected 
from the Ottawa may be found in Table 3. 

The station located at river mile 46.0, upstream from the City of Lima 
consistently had the highest number of taxa (17, 28, 27) and diversity indices 
(3.35, 3.16, 3.45) during the three sampling periods. Pollution sensitive 
organisms such as mayflies, caddisflies, and stoneflies were collected here. 
These i nsects were greatly reduced or absent from most downstream stations. 
The water quality as reflected by the benthic biota, was considered good at 
this station. No other stations sampled in the Ottawa River had water quality 
equal to that found here. 

The next downstream station was located at river mile 37.7, irrmediately 
upstream from the sewage treatment plant. This site appeared to undergo a 
notable stress even though the sampling was conducted above any major 
discharge. The near elimination of the pollution sensitive organisms coupled 
with low numbers of taxa (9, 8, 9) and low diversity indices (1.50, 2.03, 
1.62) indicated a deterioration in water quality from that found at river mile 
46.0. The apparent cause of this stress is dissolved oxygen depletion due to 
the effects of combined sewer overflows in the City of Lima. A series of five 
low head dams through the city, from Lovers Lane Dam to immediately upstream 
from station 37.7, act as settling basins through Lima. Benthic oxygen 
demands coupled with algal respiration contribute to widely fluctuating 
dissolved oxygen levels and result in early morning minima which are 
detrimental to healthy, well-balanced aquatic conmunities. 

Station 37.4 was located just downstream from the sewage treatment plant. A 
decided improvement was noted here during the three sampling periods. In 1974 
sludge deposits completely covered the multiple-plate samplers preventing any 
significant colonization . Only four taxa and three organisms per square foot 
were found on the plates, the latter precluding the determination of species 
diversity indices. The heavy sludge deposits were eliminated during the 1976 
and 1977 sampling periods allowing colonization by benthic organisms to 
occur. The numbers of taxa (11, 14} diversity indices (2.31, 1. 90) and lack 
of pollution sensitive organisms indicated poor water quality, but 
nevertheless, a slight improvement was shown over the last station and the 
previous sampling period. Increased oxygen concentrations improved the water 
quality markedly at this station, while chlorine was probably a major factor 
limiting diversity of the macroinvertebrates. 
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Table 3. Sunmary of Benthic Data Collected on Artifical Substrate Samplers 
the Ottawa River, 1974, 1976, 1977. 

River Mile 46.0 37.7 37.4 36.8 32.6 28.8 22.1 16.0 

Diversity 3.44 1.62 1.90 1.96 2.04 0,29 1.87 
1977 (b) 

Taxa 27 9 14 11 8 5 14 

Diversity 3.16 2.03 2.31 1. 73 0.01 0.32 2.27 
1976 (b) 

Taxa 28 8 11 7 2 5 14 

Divers Hy 3.35 1.50 ( a) 1.17 1. 78 0.11 
1974 (b) (b) 

Taxa 17 9 4 4 5 4 

(a) Insuff1cfent number of organisms needed to calculate diversity (a). 
(b) Not sampled. 
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The station located at river mile 36.8 was inrnediately downstream from the 
Vistron Corporation outfall. The numbers of taxa (4, 7, 11) and diversity 
indices (1.17, 1.73, 1.96) from the three sampling periods illustrated degraded 
water quality conditions. 

Data collected from the station located at river mile 32.6, indicated that 
water quality ranged from poor to very poor. The number of taxa (5, 8) and 
diversity values (1.78, 2.04) from 1974 and 1977 reflected similar water 
quality conditions, while the number of taxa (2) and diversity value (0.01) 
from 1976 were the lowest values recorded throughout the three year study. A 
major reason for the variance in these samples was the complete dominance of 
the chironomid Glyltotendises spin 1976. This midge, comprising 99.9% of the 
1976 sample, great y skewe the balance of the community which accounted for 
the low species diversity index. The organism was present in the 1974 and 
1977 samples but only in moderate numbers. This organism contains hemoglobin 
which enables respiration to occur even in very low levels of dissolved 
oxygen. Therefore, when present in great numbers, it may indicate a drastic 
reduction in dissolved oxygen. At this site in September of 1976, dissolved 
oxygen was recorded at 2.9 mg/1 (1050 hours) which was the lowest level 
measured on the river for that day. 

The station located at river mile 28.8 was inrnediately upstream from the 
Allentown dam and near the estimated oxygen sag point. The benthic data from 
all three sampling periods reflected a very depressed water quality 
situation. The low numbers of taxa (4, 5, 5) and diversity indices (0.22, 
0.32, 0.29) found during the three years indicated that, of the stations 
sampled on the Ottawa River, this site had the most degraded water quality. 
Again, the dominance of the midge Glyptotendi~es sp reflected the depleted 
dissolved oxygen situation in this segment. he similarity in data from all 
three sampling periods demonstrates no improvement in water quality from 1974 
to 1977. 

The next downstream station was located at river mile 22.1. This site, 
sampled only in 1977, showed a marked improvement over the preceeding stations 
with substantial increase in both numbers of taxa (14) and the diversity index 
(1.87). The benthic conrnunity found here, however, primarily consisted of 
pollution tolerant organisms such as chironmids, oligochaetes, leeches, and 
water scavenger bettles; chironomids comprised 87% of the sample. 

The station located at river mile 16.0, sampled only in 1976, was similar to 
the preceeding station in regard to the number of taxa (14) and diversity 
index {2.27). Improvement was noted by the appearance of a mayfly 
(Callibaetis sp) in the quantitative sample. This was the first mayfly found 
on the multiple-plate samplers since river mile 46.0. However, the river at 
this point, approximately twenty miles below Lima, represented a substantially 
stressed environment. 

The location of the farthest downstream station sampled on the Ottawa River 
was at river mile 1.0 (sampled in 1976 and 1977). The water quality from this 
station showed further improvement, as determined by increases in diversity 
(3.10, 2.20) and numbers of taxa (18, 14). Additional signs of improvement 
were the presence of two taxa of mayflies, which appeared in significant 
numbers, and the presence of one caddisfly taxon. Though improvement in water 
quality was demonstrated at this station, complete recovery had not occurred. 
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Two stations were sampled in the Auglaize River in 1977. The upstream station 
(RM 34.6) exhibited good water quality with good representation from the 
pollution sensitive groups of mayflies and caddisflies, 30 taxa (42 including 
the qualitative sample), and a diversity index of 3.27. 

The downstream station (RM 28.5), located below its confluence with the Ottawa 
River, also exhibited good water quality. There were five taxa of mayflies, 
two taxa of caddisf11es, 24 taxa total (34 including the qualitative sample), 
and a diversity index of 3.37. This suggested that the Ottawa River does not 
have a marked effect on the Auglaize at this point, though a reduction in 
number of taxa was noted. 

Data generated from the two stations in the Auglaize River and one station in 
the Ottawa River (RM 1.0) in 1977 were compared to data collected by Patrick, 
et al (1960) of the Philadelphia Academy of Natural Sciences (Table 4). The 
Auglaize station at river mile 34.6 above the confluence with the Ottawa, was 
located approximately 1.5 miles downstream from the Philadelphia Academy 
site. It was of interest to note the large number of species collected by the 
Academy as opposed to the number collected in this study. This was due to the 
fact that the Academy used a variety of collecting methods and sampled a 
variety of habitats including riffles, pools, and "slackwater". These 
sampling techniques were all qualitative. The OEPA study emphasized 
quantitative collections using artificial substrate samplers and confined the 
qualitative sampling to the irmiediate area adjacent to the samplers. The 
additional taxa collected by the Academy were primarily the larger bivalves. 
Based on the types of organisms collected in 1960, the Academy considered this 
segment "healthy". Based on the types of organisms found at this station in 
this study in 1977, the number of taxa collected on the multiple-plates (30), 
and the diversity index (3.27), this was considered to be a high water quality 
segment. It appeared that the high quality of water found at this site 1n 
1960 had not changed appreciably since that time. 

The Auglaize station at river mile 28.5, below its confluence with the Ottawa, 
was located approximately 1.5 miles downstream from the Philadelphia Academy 
site. The Academy in 1960 referred to this as a polluted station which showed 
a marked deterioration since their previous sampling in 1956. The 1977 OEPA 
data indicated that this station was similar to the station above the 
confluence though there were fewer total taxa found below the confluence 
(42 as opposed to 34). The diversity index calculated for this station was 
3.37. Organisms found in 1977, that were absent in 1960, included mayflies, 
caddisflies, and crayfish. There had been obvious improvement in this segment 
since the Academy investigation in 1960. 

The Ottawa River station located at mile point 1.0 was approximately one mile 
below the Philadelphia Academy station. The Academy considered this a "very 
polluted" station which had undergone severe deterioration since 1956. Only 
twelve taxa were collected in 1960. Our 1977 study found fourteen taxa 
colonizing the multiple-plates with seven additional taxa taken in the 
qualitative samples. A diversity value of 2.20 was derived for this site. As 
compared to other stations in the Ottawa River, these data suggested 
meaningful improvement from perturbations originating upstream from this 
point. In any case, the presence of mayflies, caddisflies, and crayfish (not 
found in 1960), and a total of 21 taxa collected at this site, indicated 
improvement over the situation encountered by the Academy in 1960. 
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Taxa 

Insect a: 

Odonata 

Table 4. Invertebrate Taxa Collected from Ohio EPA (1977) and 
Phflade·lphia Academy Stations (1960) in the Ottawa and 
Auglaize Rivers. 

Ottawa River Auglaize River 
River Mile 1.0 River Mile 34.6 River Mile 28.5 moo !917 I9o0 I97i !960 !97' 

0 2 8 2 4 3 

Ephemeroptera 0 4 11 6 0 8 

Plecoptera 0 0 1 0 0 0 

Hemiptera 2 1 4 1 5 0 

Megaloptera 0 1 1 1 2 1 

Coleoptera 4 1 6 5 12 4 

Trichoptera 0 1 3 1 0 3 

Diptera 6 9 4 13 5 11 

Other Invertebrates: 0 2 33 13 4 4 

Total Taxa 12 21 71 42 32 34 
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RM 46.0 
General 
Width: 
Depth: 

APPENDIX A 

SAMPLING STATION CHARACTERISTICS 

Location: Ottawa River upstream from Thayer Road 
30 to 50 feet 
0.5 to 3 feet 

Conments: Upstream from Thayer Road bridge the river consisted of well 
defined riffles, pools, and runs. The riffles and runs were 
predominantly comprised of rubble and gravel; the pools were silt and 
sand with detritus, fibrous peat, and muck. 
Sample Type: Chemical - 1974, 1975, 1976, 1977; Fish - 1976, 1977; 

Benthos - 1974, 1976, 1977 

RM 37.7 
General 
Width: 
Depth: 

Location: Ottawa River above Lima STP 
50 to 60 feet 
0.5 to 2.5 feet 

Conments: Above the Lima STP the river consisted of a large pool due to a 
low dam with a long riffle inmediately downstream. The substrate of the 
pool was comprised mainly of silt, pulpy peat, and muck. The riffle 
contained bedrock, boulders, rubble, gravel, and sand. 
Sample Type: Chemical - 1977; Fish - 1976, 1977; Benthos - 1974, 1976, 

1977 

RM 37.4 
General 
Width: 
Depth: 

Location: Ottawa River below Lima STP 
40 to 60 feet 
1.0 to 2. 5 feet 

Conments: The river in this reach was predominantly a run consisting of 
gravel and sand with organic constiutents of fibrous peat and muck. The 
riffles contained bedrock, rubble, gravel, and sand. 
Sample Type: Chemical - 1976, 1977; Fish - 1976, 1977; 

RM 36.8 
General 
Width: 
Depth: 

Benthos - 1974, 1976, 1977 

Location: Ottawa River below Adgate Road 
50 feet 
2 to 3 feet 

Conments: Runs and pools predominated this segment of the river. The 
substrate consisted mainly of rubble with boulders, gravel, sand, 
detritus, and fibrous peat. 
Sample Type: Chemical - 1974; Benthos - 1974, 1976, 1977 



A-2 

SAMPLING STATION CHARACTERISTICS (Continued) 

RM 35.4 
General Location: Ottawa River in immediate area of the Shawnee Road 

bridge 
Width: 70 feet 
Depth: 0.5 to 2 feet 

Conments: Most of the upstream area visible from the bridge consisted of 
a series of riff les composed of rubble and gravel; the river downstream 
appeared to be an extensive pool area. 
Sample Type: Chemical - 1974 

RM 32.6 
General Location: Ottawa River upstream from Route 117 
Width: 40 to 50 feet · 
Depth: 1 to 3 feet 

Conments: A large bend in the river formed a deep pool followed downstream 
by runs and a small riffle. The runs and riffle consisted of rubble, 
gravel , and sand; the pools were sand, pulpy peat, and muck. 
Sample Type: Chemical - 1976, 1977; Fish - 1977; 

Benthos - 1974, 1976, 1977 

RM 30.l 
General Location: Ottawa River below Long Road 
Width: 60 to 80 feet 
Depth: 0.5 to 2.5 feet 

Conments: The downstream area generally consisted of a series of riffles and 
runs, with rubble and gravel predominating and occasional bedrock areas. 
Sample Type: Fish - 1977 

RM 29.3 
General Location: Ottawa River at Copus Road 
Width: 50 to 60 feet 
Depth: 0.5 to 3 feet 

Conments: The area upstream from the bridge was generally composed of a _ 
series of riffles, with a pool area just above the bridge. The downstream 
area consisted of a pool area followed by riffles; both had substrates 
consisting of boulders, rubble, and gravel . 
Sample Type: Chemical - 1974 
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RM 28.8 
General 
Width: 
Depth: 

A-3 

SAMPLING STATION CHARACTERISTICS (Continued) 

Location: Ottawa River below Route 81 in Allentown 
50 to 60 feet 
1 to 3 feet 

Conments: Upstream from Route 81 a dam impounds the river forming a pool. 
Below the dam the river was mostly riffle and runs consisting of bedrock, 
boulders, and gravel. The substrate characteristics of the pool were 
sand, silt, clay, detritus, and pulpy peat. 
Sample Type: Chemical - 1974, 1975, 1976, 1977; Fish - 1977; 

Benthos - 1974, 1976, 1977 

RM 25.7 
General 
Width: 
Depth: 

Location: Ottawa River upstream from Lima - Delphos Road 
50 to 60 feet 
0.5 to 2 feet 

Conments: The river upstream from the bridge consisted of a well defined 
series of riffles and runs, with rubble and gravel predominating. 
Sample Type: Chemical - 1974 

RM 22.l 
General 
Width: 
Depth: 

Location: Ottawa River upstream from Neff Road 
60 feet 
1 to 3 feet 

Conments: Riffles, runs, and pools encompassed this segment of the river. 
The substrate was dominated by rubble in the riffle and runs. Gravel, 
sand, and muck comprised the pools. 
Sample Type: Chemical - 1974; Fish - 1976, 1977; Benthos - 1977 

RM 18.7 
General 
Width: 
Depth: 

Location: Ottawa River at Old Route 12 
60 to 70 feet 
0.5 to 2 feet 

Conments: The upstream area consisted of a series of riffles and runs, 
containing mainly of rubble and gravel, with some bedrock. The river 
just downstream from the bridge consisted of a pool area followed by 
riffles. 
Sample Type: Chemical - 1974 



RM 16.0 
General 
Width: 
Depth: 

A-4 

SAMPLING STATION CHARACTERISTICS (Continued) 

Location: Ottawa River upstream from Route 189 near Rime 
60 to 70 feet 
2 to 3 feet 

Conments: The upstream area consisted of a series of riffles and runs 
composed of rubble, gravel, and bedrock. The river downstream from the 
bridge was a pool area. 
Sample Type: Chemical - 1976, 1977; Fish - 1977; Benthos - 1976 

RM 7.9 
General 

Width: 
Depth: 

Location: Ottawa River immediately adjacent to Union Township 
Road 17-N 

60 to 70 feet 
0.5 to 2.5 feet 

Conments: This section of the river consisted of a series of riffles and 
runs, composed mainly of rubble and gravel. 
Sample Type: Fish - 1977 

RM 1.0 
General 
Width: 
Depth: 

Location: Ottawa River downstream from Putnam County Road 19 
70 to 100 feet 
1.0 to 4 feet 

Conments: Most of the river segment sampled consisted of an extensive pool 
with predominantly soft organic material and gravel. There was a well 
defined riffle about .25 mile below the bridge. 
Sample Type: Chemical - 1974, 1976, 1976, 1977; Fish - 1976, 1977; 

Benthos - 1976, 1977 

RM 34.6 
General Location: Auglaize River above confluence with Ottawa adjacent 

to County Road 20 

Width: 35 to 45 feet 
Depth: 1.0 to 2 feet 

Lat-Long. 400 59' 06" - a40 14' 40" 

Comnents: Well defined riffles, pools, and runs with large bordering 
patches of water willow predominated here. The substrate was mainly 
gravel with boulders, rubble, sand, and detritus. 
Sample Type: Benthos - 1977 
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A-5 

SAMPLING STATION CHARACTERISTICS (Continued) 

RM 28.5 
General Location: Auglaize River below confluence with Ottawa 

Lat-Long. 410 01' 09" - 040 17' 20" 
Width: 100 to 150 feet 
Depth: 1 to 2 feet 

Conrnents: A vast, wide. shallow riffle predominated in thfs section of the 
river. Shallow runs and slack waters were present but not as 
significant. Rubble, gravel, and sand comprised the substrate. 
Sample Type: Benthos - 1977 
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APPENDIX B 

PHYSICAL/CHEMICAL WATER 
QUALITY DATA 1974-1977 





Table a-1. Ottawa River Water Quality, June-October, 1974 

J 
I 

I NH3 N03 

Temp. D.O. ( a) TSS TKN pH TDS as N as N 

[ Station 
Location s.u. oc mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

Putnam Co. Rd. 19 MAX 7.3 23.0 4.5 56 1090 8.45 14.2 10 
RM 1.0 MIN 6.7 13.2 3.9 38 950 1.93 6.5 3 
June, Aug.-Oct. MEAN 7.1 19.3 46% 48 1001 5.85 11. 2 0.0 

N(b) 4 4 4 3 3 4 4 4 
A 1 lentown MAX 7.8 24.0 . 3.2 46 1432 29.0 4.5 29 
RM 28.8 MIN 7.3 17.0 2.4 NVS 454 20.6 3.9 21 
August-September MEAN 7.5 20.3 31% 19 1062 23.9 4.2 24 

N 3 3 3 3 3 3 3 3 
Thayer Rd. MAX 8.0 25.5 8.5 76 859 0.28 2.3 1 
RM 46.0 MIN 7.4 13.5 7.6 NVS 404 0.03 0.1 1 
August-September MEAN 7.8 18.8 87% 28 608 0.16 1.1 1 

N 3 3 3 3 3 3 3 3 

Total Fecal Total Hex Phenols 
p MBAS BOD COD Col 1. ( c) Cr Cr 

Station #/100 
Location mg/1 mg/1 ug/1 ug.1 ML ug/1 ug/1 ug/1 

Putnam Co. Rd. 19 MAX 2.0 0.71 12.9 40,0 1900 100 86 10 
RM 1.0 MIN 0.9 0.43 5.7 36.2 600 <30 <30 5 
June, Aug.-Oct. MEAN 1.5 0.61 8.4 38.7 967 38 29 7 

N 4 4 4 4 4 4 4 3 
Allentown MAX 1.9 0.63 10.6 100.0 6400 320 290 12 
RM 28.8 MIN 0.8 0.46 5.6 36. 2 280 200 176 12 
August-September MEAN 1.5 0.55 7.5 60.3 1338 253 227 12 

N 3 3 3 3 2 3 3 2 
Thayer Road MAX 0.4 0.25 15.7 36.2 710 0 0 0 
RM 46.0 MIN 0.3 0.17 3.5 16.l 60 0 0 0 
August-September MEAN 0.4 0.22 8 .1 28.9 206 0 0 0 

N 3 3 3 3 2 3 3 2 

1:i Means given as average percent saturation. 
N= Number of samples taken. 

c Geometric mean. 
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Table B-2. Ottawa River Time of Travel Study, July-August, 1974 

Total 
pH Temp. D,0. Hardness Cond. 

Date 
Station & 
Location (River Mile) Time s.u. oc mg/1 mg/1 mg/1 

Above Lima STP (37.7) 7/29 7.9 23 . 5 5,9 484 295 
0900 

Adgate Road (36.8) 7/29 7.9 25.5 5.9 384 1500 
1230 

Shawnee Road (35.4) 7/29 
1720 

8.3 27.5 6,8 428 1820 

Route 117 (32.6) 7/30 
0130 

8.0 23.0 2.0 448 1850 

Copus Road (29.3) 7/30 
1015 

7.8 23.5 5.8 360 1750 

Lima-Delphos Road (25,7) 7/30 7.8 24,5 4.2 456 1740 

Route 12 (18.7) 8/1 
1115 

7.4 22.0 4.1 444 1680 

Route 189 (16.0) 8/1 7.3 24.8 3.0 396 1810 
1930 

Putnam Co. Rd. 19 (LO) 8/1 
1615 

8, 3 25,0 9,0 440 1770 

NH3-N N03-N TKN Org.N 

Date 
Station & 
Location (River Mile) Time mg/1 mg/1 mg/1 mg/1 

Above Lima STP (37.7) 7/29 0.8 0.18 0.8 o.o 
0900 

Adgate Road (36.8) 7/29 
1230 

16.6 2.03 19,5 2.9 

Shawnee Road (35,4) 7/29 17,3 3.91 19.l 1.8 
1720 

Route 117 (32.6) 7/30 13.6 4.43 16.7 3.1 
0130 

Copus Road (29.3) 7/30 12.0 4.70 16.7 4,7 
1015 

Lima-Delphos Road ( 25. 7) 7/30 9.5 5.85 13,9 4,4 

Route 12 (18. 7) 8/1 
1115 

6.1 6.35 8.4 2.3 

Route 189 (16.0) 8/1 2.1 7.66 3.9 1.8 
1930 

Putnam Co. Rd. 19 (1.0) 8/1 o.o 3.93 3,9 3,9 
1615 
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a- :s 
Ottawa Rfver Time of Travel Study, July-August, 1974 

{Cont'd, 

Total 
pH Temp. o.o , Hardness 

Date 
Station & 
Locatfon {Rfver Mile) Time s.u. oc mg/1 mg/1 

Above Lfma STP (37.7) 8/12 7.5 23.0 2.6 188 
0945 

Adgate Road (36.8) 8/12 8,4 26.0 5.1 340 
1225 

Shawnee Road (35 .4) 8/12 
1345 

8.6 27.0 4.8 320 

Route 117 (32,6) 8/12 
1730 

8,4 28.0 6,0 300 

Copus Road (29,3) 8/12 8.0 27,5 3.4 260 
1850 

Lfma-Delphos Road (25 ,7) 8/13 7.5 24 , 5 2,7 308 
1000 

Route 12 (18. 7) 8/13 7.6 
1115 

26.0 6.2 306 

Route 189 (16 ,0) 8/13 7,4 27.0 8.0 360 

Putnam Co. Rd , 19 (l,O) 8/13 7,9 27,0 6.7 400 
1430 

NH3-N N03-N TKN Org.N 

Date 
Stat1 on & 
Location {River Mfle) Time mg/1 mg/1 mg/1 mg/1 

Above Lfma STP (37.7) 8/12 0,7 1.11 3.9 3,2 
0945 

Adgate Road (36.8) 8/12 11. l 
1225 

2,92 19,4 8.3 

Shawnee Road (35,4) 8/12 13.2 
1345 

4.07 19.4 6.2 

Route 117 (32.6) 8/12 7.1 
1730 

3.50 12.3 5,2 

Copus Road (29. 3) 8/12 8.4 2,49 9.7 1.3 
1850 

Lima-Delphos Road (25.7) 8/13 10.3 
1000 

2,71 14.6 4. 3 

Route 12 (18.7) 8/13 14.0 3.34 20.6 6,6 
1115 

Route 189 (16,0) 8/13 15 ,9 3,25 20 .6 4,7 

Putnam Co . Rd, 19 (1.0) 8/13 3.4 4.72 5,6 2.2 
1430 

Cond. 

mg/1 

690 

1400 

1350 

1320 

1000 

1190 

1480 

1630 

1650 
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Ottawa River Time of Travel Study, July-August, 1974 
(Cont'd) 

Total 
pH Temp, D.O, Hardness Cond. 

Date 
Station & 
Location (River Mile) Time s.u. oc mg/1 mg/1 mg/1 

Above Lima STP (37,7) 8/26 7.8 25.0 9.7 535 1100 
1045 

Adgate Road (36,8) 8/26 8.4 29.0 9.0 455 2050 
1230 

Shawnee Road (35.4) 8/26 8.4 28.5 13.2 460 2290 

Route 117 (32. 6) 8/26 8.2 28.0 10.9 435 2100 
1530 

Copus Road (29 . 3) 8/26 8. 2 27.5 8.8 444 2140 
1615 

Lima-Delphos Road (25.7) 8/27 
0900 

7.7 24.5 440 1920 

Route 12 ( 18. 7) 8/27 7.5 24.5 4,4 423 1920 
1045 

Route 189 (16.0) 8/27 7. 4 26 .0 7.7 395 1780 
1140 

l 
Putnam Co. Rd . 19 (1.0) 8/27 7.1 25.5 4.8 420 1700 

1250 

NH3-N N03-N TKN Org ,N 

Date 
Station & 
Loe at ion (River Mile) Time mg/1 mg/1 mg/1 mg/1 

Above Lima STP (37.7) 8/26 1.3 0.14 6.5 5.2 
1045 

Adgate Road (36.8) 8/26 37.8 7.46 46.7 8.9 
1230 

Shawnee Road (35,4) 8/26 32,9 6.06 36.6 3.7 

Route 117 (32.6) 8/26 
1530 

24,1 5,60 26.2 2.1 

Copus ·Road (29.3) 8/26 32,1 3.80 40.3 7.2 
1615 

Lima-Delphos Road (25 .7) 8/27 27,3 3,89 28.7 1.4 
0900 

Route 12 (la.7) 8/27 24.1 4.77 29.3 5.2 
1045 

Route 189 (16. 0) 8/27 13.l 5,02 15 .7 2.6 
1140 

Putnam Co. Rd. 19 (1,0) 8/27 2,7 4,75 5.0 2,3 
1250 
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Table B-3. Ottawa River Water Quality, June-October, 1975 

I o.o.(a) 
Total NH3 N03 

pH Temp, TSS TDS Hardness as N as N TKN 

I Station 
Location s.u. oc mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

I Putnam Co, Rd. 19 MAX 25 .8 8.7 170 617 324 3.65 9.4 6.4 
RM 1.0 MIN 21.8 3.8 62 382 236 0.23 4.7 1.3 
June-September MEAN 24.0 62% 116 537 285 1.90 6.4 3.5 N(b) 4 4 2 4 3 4 4 4 
Allentown MAX 25.l 4.8 0 976 428 17.2 6.9 22.3 
RM 28.8 MIN 15 .1 2.3 0 876 334 10.4 2.7 11.6 
June-October MEAN 21.5 36% 0 923 391 14.0 4.4 16.9 

N 3 3 2 3 3 3 3 3 
Thayer Road MAX 23.5 9.1 14 504 370 0.19 3.8 7,1 
RM 46.0 MIN 23.0 4.6 468 348 0.13 0,2 1. 3 
June-August MEAN 23.2 80% 486 359 0.16 2.0 4.2 

N 2 2 1 2 2 2 2 2 

Total Fecal Total Hex Phenols 
p MBAS BOO coo co11.(c) Cr Cr 

Station #/100 
Location mg/1 mg/1 mg/1 mg/1 ML ug/1 ug/1 ug/1 

Putnam Co. Rd. 19 MAX 1.4 0.47 6.1 2000 <30 t30 
RM 1.0 MIN 0.5 0,26 1020 <30 (.JO 
June-September MEAN 1.0 0.35 1347 <30 <30 

N 4 3 1 3 3 2 
Allentown MAX 2.8 0.66 7.8 41.7 2700 160 128 3 
RM 28.8 MIN 1.2 0.32 930 100 
June-October MEAN 1.8 0.46 1584 120 

N 3 3 1 1 2 3 1 1 
Thayer Road MAX 0.5 0.13 900 -<30 t.30 
RM 46.0 MIN 0.3 -<30 

f 
June-August MEAN 0.4 <30 

N 2 1 1 2 1 

f 
~a~ Means given as average percent saturation. 
(b) N=Number of samples taken. 
c Geometric Mean. 
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Table B-4. Ottawa River Dissolved Oxygen Profiles, September , 1976 (a) 

September 11, 1976 

Miles 
River Below o.o. Temp. T1me 
M1le STP mg/1 oc 

46 .0 4.5 19 1045 
42.6 3.5 20 1130 
40.0 6.0 20 1145 
37.7 5.2 21 1215 
37.5 STP 
36.8 0.7 4,2 26 1300 
35 .4 2.1 3,6 25 1315 
32.6 4.7 3.6 25 1330 
31.0 6,3 3.5 24 1345 
30.1 7.2 3.4 24 1400 
29,3 8.1 
28.8 8.5 4,5 24 1415 

I 25 .7 11.6 4.8 23 1425 
24.1 12.8 5.1 23 1430 
22.9 14.0 5.6 24 1445 
22.l 14.8 6,2 23 1500 

I 20.9 15 .9 6.4 24 1515 
19.9 16 .9 6.4 24 1530 
16 ,0 20 .5 6,6 24 1540 
8.1 28.3 6.5 24 1550 
3.7 32.6 4,8 24 1600 
1.0 35 . 2 4.6 24 1615 

September 29 , 1976 

Miles 
River Below D.O. Temp, D.O. Temp. 
Mile STP mg/1 oc Time mg/1 oc Time 

46.0 5,8 16 1200 6.1 16 1300 
42 ,6 6.0 16 1145 
40.0 6.2 16 1130 6.0 16 1310 
37.7 4.2 15 1125 5.0 15 1320 
37 .5 STP 
36.8 0,7 
35.4 2.1 3.2 14 1100 
32,6 4.7 2.9 13 1050 3.8 19 1400 
31.0 6.3 
30.1 7.2 
29.3 8.1 
28.8 8.5 3.2 13 1030 5. 4 19 1430 
25 .7 11.6 4.2 13 1020 
24.1 12.8 4 .5 14 1015 
22.9 14 .0 
22.1 14.8 5.2 14 1005 6. 5 19 1530 
20.9 15.9 
19.9 16.9 
16.0 20 . 5 5.5 14 1000 8.2 19 1545 
8.1 28 .3 4.2 13 0940 5.6 19 1600 
3.7 32.6 5.2 13 0930 
1.0 35.2 5.0 14 0925 6.3 19 1630 

(a) All measurements taken at a depth of 0.5 foot. 
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Table B-5, Ottawa River Water Quality Pata, October-November, l976 

(a)TSS 
Total NH3 N03 

pH Temp. p,o, TPS Hardness as N as N TKN 

Station 
Location s.u. oc mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

Thayer Road MAX 8,0 13,8 12,8 <10 727 354 2,07 l.85 2,6 
RM 46,0 MIN 6.8 0.0 6,2 dO 560 0.07 0.85 0.7 
October-November ~ft~ 7.6 9.4 73% ..:10 656 0.80 1.46 1,4 

6 6 5 6 5 l 3 3 3 
Bel ow Lima STP MAX 7.6 10.0 10.1 33 650 263 4.lO 6.45 5.7 
RM 37,4 MIN 6,7 7.0 8.2 < 10 624 0.99 3.61 2,4 
November MEAN 7.2 8.0 77% 18 627 2.6 4,87 3.9 

N 2 3 3 3 3 l 3 3 3 
S.R. 117 MAX 7,4 7.0 10.9 l2 1050 410 26.2 10,l7 39.5 
RM 32.6 MIN 6,8 4.0 5.5 ,10 1032 12,3 6.64 16,8 
November MEAN 7.1 5.3 62% 11 1040 20.3 7.87 28,4 

N 2 3 3 3 3 1 3 3 3 
Allentown MAX 7.5 16.2 8.6 14 1187 438 35.2 13.10 45,5 
RM 28.8 MIN 6,7 4,0 5.0 <10 1100 434 18,2 9.08 23.6 

I 
October-November MEAN 7,1 8.7 53% 11 1134 436 25.2 11. 24 3l. l 

N 2 3 3 3 3 3 4 4 4 
Neff Road MAX 7,6 7.0 11.6 < 10 1229 401 27.8 l5,6 30.4 
RM 22.1 MIN 6.7 3,0 8.5 < 10 952 24,0 9.7 25.6 
November MEAN 7,1 5,3 75% <10 1101 - 25.3 12,3 28.0 

( 
N 2 3 3 3 3 1 3 3 3 

Rt. 189 MAX 7.4 6.0 12.2 10 1213 396 47,0 14.60 67.2 
RM 16.0 MIN 6.8 3.0 a.a "-10 874 17.8 9.98 21. l 
November MEAN 7.1 4.3 82% 10 1093 28.8 12.26 33.9 

N 2 3 3 3 3 l 3 3 3 
Putnam Co. Rd. 19 MAX 7.7 15.9 11.8 14 1117 380 42.1 17,30 60,4 
RM l.O MIN 7.4 2.0 5.2 "-10 826 7.2 9.23 9.0 
October-November MEAN 7.6 6,7 72% 11 993 21.2 12,46 24.3 

N 4 4 4 4 4 l 4 4 4 

Total fecal Total Hex Phenols 
p MBAS BOP COP co11.(c) Cr Cr 

Station 
Locat1 on mg/l m9/l mg/1 mg/1 

#/100 
ML ug/1 ug/1 ug/1 

I Thayer Road MAX 1. 73 0.26 4.4 28.0 <1 30 <30 4 
RM 46.0 MIN 0.82 0.18 2.5 a.o ..:1 <30 <30 3 
October-November MEAN 1.14 0.21 3.4 18,4 < l 30 <30 3 

N 3 3 2 5 2 3 3 3 

I 
Below Lima STP MAX 5.90 0.95 52 180 <30 12 
RM 37.4 MIN 0,40 0.35 a <.30 <30 8 
November MEAN 2.81 0.59 4 107 <30 10.3 

N 3 3 3 3 3 3 
S.R, 117 MAX 2.1 0.81 40 210 140 19 
RM 32,6 MIN 0.6 0.66 28 120 .:30 17 
November MEAN 1,6 0.74 36 180 93 18 

N 3 3 3 3 3 3 
Allentown MAX 2.8 0.78 14.8 52 3100 240 182 20 
RM 28.8 MIN 0.6 0,45 36 130 70 18 
October-November MEAN 2.0 0.62 46 173 108 19 

N 4 4 l 4 l 3 3 2 
Neff Road MAX 3,20 1.05 44 190 140 22 
RM 22.1 MIN l,05 0.53 20 120 <30 13 

I 
November MEAN 2,25 0,77 31 163 75 17 

N 3 3 3 3 3 3 
Rt. 189 MAX 3.70 0.92 32 160 117 23 
RM 16.0 MIN 2.10 0.48 20 90 <.JO 10 
November MEAN 2.97 0.68 28 127 61 18 

f 

N 3 3 3 3 3 3 
Putnam Co, Rd, 19 MAX 3.80 0.75 9.0 40 600 100 71 17 
RM 1.0 MIN 0 .. 60 0.37 5,7 16 330 70 ,30 12 

l 
October-November MEAN 2.00 0,54 7.4 31 445 87 46 14 

N 4 4 2 4 2 3 3 2 

I t Mean given as average percent saturation, 
b) N= Number of samples taken, 
c) Geometric mean. 



Table B-6. Ammonia Nitrogen and Chemical(Ox)ygen Demand Data from the Ottawa River 
and Selected Tributaries, August 31, 1977 a 

Station NH,-N COD 
Location mg 1 mg/1 

Ottawa River: 

Thayer Road 0.09 40.6 

Sugar Street 0.20 22 .4 

Above Lima 0. 99 0.50 34.5 24.5 
STP (b) @ 0735 @ 1500 @ 0735 @ 1500 

Below Lima 0.48 0.26 38.6 42.7 
STP (b) @ 0755 @ 1700 @ 0755 @ 1700 

Vistron 83.00 67.80 50.8 114.8 
Effluent ( b) @ 0800 @ 1715 @ 0800 @ 1715 

Shawnee Rd. 4. 94 24.8 

Route 117 4.89 24.4 

Long Road 5.39 38.6 

Copus Road 7.35 26.4 

Lima 
Delphos Rd. 7.02 32.4 

Crites Road 4.43 16.3 

Dutch Ho 11 ow 
Road 2.16 20.3 

Route 30N 1.56 18.3 

Route 189 2.60 36.6 

Below Ottawa 
River Church 2.24 

(a) Data supplied by the DEPA Mobile Laboratory. 
(b) Stations sampled twice on this date. 

Station NHj-N COD 
Location mg 1 mg/1 

l~8~gfi0
~oad 1.52 

At Kalida 0.20 

Two Miles 
below Kalida 0.20 

Selected 
Tributaries: 

Kessler 
at Elm St. 3.37 

Dug Run at 
Dutch Hollow 
Rd. 0.28 

Honey Run 
at mouth ~0.02 

Beaver Run at 
Bussert Road 0.28 

Pike Run 
at Gomer Road 0.06 

Leatherwood Crk. 
at Servis Road 0.04 

Sugar Creek 0.10 

Little Ottawa R. 
at mouth <.0.02 

-I 
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Table 8-7. Ottawa River Water Quality Data at Two Stations, August, 1977 

Above ~ima STP Adgate Road 
Parameter (River Mile 37.7) (River Mile 36.8) 

, 
I Temp. oc 26 .5 25 .3 

I D.O. mg/1 12.3 8.3 

TSS mg/1 25 10 

f TDS mg/1 694 1252 

Total 

I Hardness mg/1 468 494 

NH3 - N mg/1 2.68 22.4 

l N03 - N mg/1 0.16 9.62 

N02 - N mg/l <0.01 0.58 

TKN mg/1 2.77 29.4 

Total 
P mg/1 0.21 1.20 

MBAS mg/1 0.14 0.51 

I COD mg/1 28 58 

I 
Cl mg/1 40 175 

As ug/1 ~10 .! 10 

I Cd ug/1 <. 5 ~5 

Total 
Cr ug/1 <30 40 

Hex 
Cr ug/1 "30 

Cu ug/1 ~30 < 30 

Pb ug/1 10 4'.5 

Hg ug/1 <.5 ~.5 

Ni ug/1 4' 100 < 100 

( Zn ug/1 "- 30 70 

I 
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Table B-8. Ottawa R1ver Water Qual1ty Data, June-October, 1977 

D.O. ( a) 
Total NH3 N03 

pH Temp. TSS TDS Hardness as N as N TKN 

Station 
Location s.u. oc mg/l mg/1 mg/1 mg/1 mg/l mg/1 mg/1 . 1 

Thayer Road MAX 8.1 21.3 7.3 28 604 406 0.47 1.82 0.86 
RM 46.0 MIN 7,9 15.6 5.3 ..:.10 416 265 0.05 0.06 0.47 
June-September ~f~~ 8.0 18.4 64% 17 526 358 0.23 0.74 0.69 

4 4 4 4 4 3 3 3 3 
Below Lima STP MAX 24.0 9.4 <.10 552 247 2.01 10,5 2.17 
RM 37.4 MIN 22.5 6.0 0,26 
August MEAN 23.2 90% 0,92 

N 2 2 l 1 l 3 1 l 
S.R. 117 MAX 25.7 10.3 ..::10 1205 471 16.4 8.96 18.9 
RM 32,6 MIN 22.2 2,8 4,89 
August MEAN 23,9 79% 10.64 

N 2 2 1 1 1 2 l l 
Allentown MAX 7.6 26,l 6.0 17 1360 480 16.40 27.05 35.30 
RM 28.8 MIN 7,2 10.4 2.9 10 798 359 2.78 5.37 3.69 
June-October MEAN 7,5 20.4 53% 11. 2 1032 421 6,91 13.13 14,97 

N 5 7 7 6 6 6 6 5 6 
Neff Road MAX 0.0 25.5 10.7 22 1296 656 16.80 20.74 19.10 
RM 22.1 MIN 7.4 16.l 4.8 410 770 355 2.00 7.14 3.37 
June-September MEAN 7.7 22.6 88% 13 1024 431 4.8 11.87 7.38 

N 3 5 5 4 4 4 6 4 4 
Rt. 189 MAX 27,0 17.4 17 1208 460 2.60 10.44 2,83 
RM 16.0 MIN 24.l 7.3 15 663 303 0.10 5.36 1.49 
July-September MEAN 25.4 141% 16 936 392 0.97 8.48 2.00 

N 5 5 2 2 3 5 3 3 
Putnam Co, Rd. 19 MAX 8.4 25,0 10.8 44 1198 528 2.57 17.31 5.21 
RM 1.0 MIN 7.9 16.9 5.3 29 712 377 0.05 5.75 1.05 
June-September MEAN 8.2 21.8 98% 36 978 433 0.57 11.00 2.55 

N 5 6 6 5 5 4 5 5 5 

Total Fecal( ) Total Hex Phenols 
p MBAS BOD COD Col 1. c Cr Cr 

Station #/100 
Locat1 on mg/1 mg/1 mg/1 mg/1 ML ug/1 ug/1 ug/1 

Thayer Road MAX 0.67 4.6 36 300 <30 
RM 46.0 MIN 0.05 1.1 20 60 <30 
June-September MEAN 0.41 2.8 26 142 .:Jo 

N 3 3 4 3 3 
Below Lima STP MAX 0.99 0.35 42.7 "30 <JO 
RM 37 .4 MIN 24.0 
August MEAN 35.1 

N 1 1 3 1 1 
S.R. 117 MAX 1.10 0.54 53.0 30 430 
RM 32.6 MIN 24.4 
August MEAN 38.7 I N 1 1 2 1 1 
Allentown MAX 1.25 0.91 20.6 54 TNTC 50 39 21 
RM 28.8 MIN a.so 0.37 5.9 30 90 «: 30 <-30 6 
June-October MEAN 0.97 0.70 11,7 39 424 34 32 12 

I N 4 5 4 5 5 5 6 6 
Neff Road MAX 1.30 0.63 14,8 40 .0 2000 70 ,30 8 
RM 22.l MIN 0.91 0.35 5.0 20.3 90 L30 <30 
June-September MEAN 1.05 0. 52 9.9 26.9 330 40 <30 

N 4 4 2 5 3 4 4 1 
Rt. 189 MAX 0.81 0.65 46.0 <30 -'30 
RM 16,0 MIN 0.58 0,57 36.6 <t30 .:30 
July-September MEAN 0,67 0.61 41.5 .:30 ~Jo 

N 3 2 3 3 2 
Putnam Co. Rd. 19 MAX 0.66 0.73 12.0 58 3300 ..:JO "30 11 
RM 1.0 MIN 0.24 0.26 6.5 26 350 ..:JO ~30 6 
June-September MEAN 0.47 0.56 8.5 43 852 <30 <30 9 

N 5 5 3 5 4 5 5 3 
l 

(a) Means given as average percent saturation. I (b) N= Number of samples taken. 
(c) Geometric mean. 
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Table C-1. Relative Abundance of(Species of Fish Collected in the Ottawa 
River, August and September, 1976 aJ 

Species 

Gizzard shad 
Grass pickerel 
Creek chub 
Carp 
Golden shiner 
Redfin shiner 
Spotfin shiner 
Sand shiner 
Emerald shiner 
Common shiner 
Stoneroller 
Silverjaw minnow 
Bluntnose minnow 
Fathead minnow 
Golden redhorse 
Qui 11 back 
Northern hog sucker 
White sucker 
Spotted sucker 
Yellow bullhead 
B 1 ack bu 11 head 
Blackstripe topminnow 
Brook silverside 
Rock bass 
Green sunfish 
Bl uegi 11 
Longear sunfish 
Orangespotted sunfish 
Largemouth bass 
White crappie 
Johnny darter 
Greenside darter 
Rainbow darter 
Fantail darter 
Logperch 
Blackside darter 

Total Number Species 

Station {River Mile) 
46.0 37.4 22.l 

R 
A 
C 
u 
A 

A 

A 

C 

C 
u 

R 
C 

A 
u 
C 
u 
C 
u 
u 
C 
A 
C 
A 
R 
R 

25 

u 
R 

A 

C 

4 

C 

u 
R 

C 

R 

C 
C 

u 

C 
R 

10 

1.0 

A 

C 
u 

C 
A 
u 
u 
R 
u 
u 
A 
u 

u 
R 
C 

R 

R 

u 
u 
R 
R 
R 
u 
u 
u 

25 

(a) Fish were collected using a 10'x4'xl/4" seine and a 6'x30'xl/8" bag 
seine. Two different collections were made at 46.0, one collecting period 
lasted 3 1/2 hours and the other 3 hours. Approximately 1 1/2 hours of 
seining was done at 37.4, 2 1/4 hours at 22.1, and 3 1/2 hours at 1.0. All 
available habitats were sampled until no new species were being collected. 
Relative species abundances were determined as follows: 50 or more fish 
collected were referred to as abundant (A); 10 to 49 common {C); 3 to 9 
uncommon (U); and 1 or 2 rare (R). '• ~· . . 
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Table C-2. Relative Abundance of S)ecies 
River, August and September, l977(a 

of Fish Collected in the Ottawa 

Station (River Mile) 
Species 46.0 37.7 37,4 28.8 22.1 16.0 7.9 1.0 

Gizzard shad u A C C A 
Grass pickerel C u 
Golden shiner u u R R u 
Redfin shiner A R C C A 
Spotfin shiner C 
Emerald shiner u u C 
Stoneroller A R R u 
Silverjaw minnow u R 
Bluntnose minnow A R C C A 
Fathead minnow A A R A C C C 
Golden redhorse u R 
Quill back C C u C 
White sucker u u R C C C C C 

I 
Spotted sucker R R 
Creek chub C u R R C C A 
Carp C C C A A C C C 
B 1 ack bu 11 head u 
Channe 1 catfish R 
Blackstripe topminnow u 
Rock bass A R R u 
Green sunfish C A A R R u u u 
Bluegill u R C R 
Longear sunfish u R R R 
Orangespotted sunfish R R 
Largemouth bass u u R R u 
White crappie u R u 
Johnny darter u 
Greenside darter A R 
Rainbow darter u 
Orangethroat darter u 
Fantail darter u 
Logperch u 
Blackside darter u u 
Total Number Species 23 11 6 9 14 14 13 23 

(a) Fish were collected using a 10 ' x4'xl/4" seine and a 6'x30'xl/8" bafi 
seine. The time spent seining at each station was as follows: 2 3/4 ours at 

I 
1.0; 2 1/4 hours at 46.0 and 16.0; 1 1/2 hours at 37,4; and l 1/4 hours at 
37.7, 28.8, 22.1, and 7.9. All available habitats were sampled until no new 
species were being collected. Relative species abundances were determined as 
follows : 50 or more fish collected were referred to as abundant (A); 10 to 49 

l 
co111T1on (C); 3 to 9 uncommon (U); and 1 or 2 rare (R). 
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APPENDIX D 

BENTHOS DATA 

1974, 1976 & 1977 
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Table D-1. Organisms Collected on Artiffcfal Jubstrate Samplers from 
the Ottawa River, July 11 to August 20, 1974 a 

Taxa 46.0 37.7 
Station (River Mile) 

37.4 36.8 32.6 28.8 

Turbe l1 ar 1 a * 
Oligochaeta 2 193 388* 
Placobdella ~illifera * 
Erpobdella punctata 7* 
Dina microstoma 1 
Asellus sp * 
Ayalella azteca * 
Crangontx sp * 
Orconeces sp l* 
Acroneuria sp * 
Aexagenia sp * 

I Stenonema interpunctatum 18* 
group 

Stenonema tripunctatum * 

f 
group 

Baetis sp 7* 
Caenis sp l 

* Call ibaetis sp 
Coenagrion sp * 
Enallatria sp * * Hetaerna Sp * 
L ibelluTidae * 
Boyeria vinosa * 
Anax sp * * 
Plathemis ~ * * Ischnura sp * Tri chocori xa sp * Sigara sp * * * Notonecta sp * Sialis sp * Cheumatopsyche sp * Polycentropus sp * ~eop~ylax sp * 
r p1sternus sp * * Laccoahil us sp * * Pelto ytes sp * Pseehenus sp * 

Dub1raphia sp * Macronychus glabratus * Stenelmis sp * Dineutus sp * Berosus sp * * * 

( 

I 
I 



0-2 

Organisms Collected on Artificial Substrate Samplers from the Ottawa River, 
July 11 to August 20, 1974(a) (Cont'd) 

Taxa 

Poly~edilum ~ fallax 
Proc adius sp 
Glyptotendipes (G.) 

senilis 
Glyptotendipes sp 
Tan tarsus 

Stictochironomus sp 
Tanytarsus Tribe os) sp 
Cryptochironomus sp 
PoTypedilum sp 
Pentaneura sp 
Tendipes (Kiefferulus) 

tendipediformis 
Tendipes sp 
Ablabesmyia sp 
Tanytarsus (Tanytarsus) 

obediens 
Tendipes (Einfeldia) 

insol ita 
Calopsectra sp 
Anato nia 

sectrotan us dyari 
Cr coto~us sp 
Rarnisc ,a abortiva 
Culex sp 
Stratiomys sp 
Ephydra sp 
Tlpu l 1 dae 
Diptera 
Physa sp 
Ferrissia sp 
Helisoma trivolvis 
Goniobasis livescens 
Sphaerium sp 
Unionidae 

46.0 

2 
10 
18 

39* 
* 
2* 

5* 
* 

10 

* 
7 
2 

10 

2 

* 

2 

* 
* 
* 

37.7 

71 
354 

3892* 

141* 

* 

* 
354 
* 

320* 

* 

Number of organisms/ 27 1321 
Sq. Ft. ( b) 
Total number of taxa 17 9 

a(b)3,35 1.50 

Station (River Mile) 
37.4 36.8 32,6 28.8 

6 

3 

1 

4 

3 

4 
(c) 

87* 

17* 

* 34* 
* 
* 

105 

4 
1.17 

163* 

342* 10416* 

64 

16 

472* * 

* * 

1836* * 
2379* 

* 

* 
40 

1038 2107 

5 4 
1. 78 0.11 

( a) 

(b) 
(c) 

Qualitative samples were also collected from the natural substrate 
their presence is indicated in the table by an asterik *· 
Artificial substrate sample only, 
Inadequate number of individuals to calculated. 

and 
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Table D-2. Organism~ Collected on Artificial Substrate Samplers from the Ottawa River, Jun 
21 to August 2, 1976(a) 

Taxa 46.0 37.7 37.4 
Station (River Mile) 

36.8 32.6 28.8 16.0 1.0 

~Sp 56 
u ellaria 2 

Nematoda 2 2 
Plumatella repens 1 
Oligochaeta 6 23 95 7 9 2 18 23 
Helobdella sta~na11s 2 10 16* Helobdella pap llata * Dina sp - 8 
Asell us sp 11 Aya 1 e 11 a azetca * 4* 48* 2 Orconecfes sp * 3 Stenonema interpunctatum 179* 88* group 

1 Caenis sp 12 
Baetis sp l 
Callibaetis sp * * 8* Li be 11 u 1 a sp * * Anax sp * * Argia sp 5 38* Enallagma sp * 56* 20* * * * Coenagri oni dae * 1 8 4 ffitrs sp * * sp 10* Hydropsyche bifida * 

group 
Pe ltodytes sp * Dubiraphia sp 1 
Stenelmis sp l* 
Tropisternus sp * 
Berosus sp 1 * * 8 Pentaneura sp 1 186 13 20 Pentaneura sp A 8 
Pentaneura sp B 8 
[abrundia 5 
Procl adius sp 38* 24 * * 13 Tendipes sp 77* 1563* 372* * 3 Tendipes {Einfeld1a) 107* insol1ta 
Glyptotendipes 1@l senilis 15 
Glyptotend1pes sp 11 2 220 11625* 3858* 258 98 Tanytarsus 2* 

(Endoch1ronomus} sp 
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Organisms Collected ?n,Artific1al 
21 to August 2, 1976 a (Cont'd) 

Substrate Samplers from the Ottawa River, June 

Station (River Mile) 
Taxa 46.0 37.7 37.4 36.8 32.6 28.8 16.0 1.0 

Paratendi es sp 5 
arn1sc 1a H) abortiva 5 l* 174 7 

Po1i'.eedi1um p ra1 lax 11 3 
Polxeedil um sp 41 7 3 
Ricrotenai es sp 33 
Ca oesectra sp 8 
Ca1oesectra 23 
Rheotanytarsus group 

Caloesectra Group A 5 
Cricotoeus Sp 15 * 98 641 
Ceratopogon1dae 8 
Empididae 9 2 
~Sp 6 * 8 2* 18 9 2 

ssia sp 1 14 
Helisoma trivolvis * * 
Goniobasis sp l* 

Number of organisms/ 84 27 417 254 ?327 812 85 91 
Sq. Ft. (b) 
Total number of taxa { ) 28 8 11 7 2 5 14 18 

er b J.16 2.03 2.31 1. 73 0.01 0.32 2.27 3.10 

(a) Qualitative samples were also collected from the natural substrate and their 
presence is indicated by an asterik *· 

(b) Artificial substrate sample only. 
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Table D-3. Organisms Collected on Artifici~l Substrate Samplers from the Ottawa and 
Auglaize Rivers, July 18 to August 29, l977{a) 

Station (Rfver Mile) 
Ottawa Auglaize 

Taxa 46.0 37.7 37.4 36.8 32,6 28.8 22.1 1.0 34.6 28.5 
Hydra sp 119 45 4 6 
Turbe 11 aria 3 
Plumatella repens 4 2* 4 26* 
Oligochaeta 2 1572* 32 2 16* 4* 101* 42 16 
Branchiobdellidae 2* * Branchiura sowerbyii * 
Hirudrnidae * Helobdella stagnalis * 2 
Erpobdell a sp * 
[irceus sp * 
Hya 1 e 11 a azteca 1 * * 
Astaddae l* 2 
Orconectes sp * * * Potamanthus sp * 
Hexagenia sp * Stenonema 
inter unctatum 36* * 136* 207* 79* 
tenonema emoraturm * 

Stenonema pulchellum 4 
Heptagenia sp 3 
Tricorythodes sp 3 7* 
Caenis sp 10 34* 6* 14* 
Baet1s sp * * 7* 69* 
Callibaetis sp * * * 
Pseudocloeon sp 5 * 
Neocloeon sp * 
Baetidae 4 
Oromogomphus sp * 
Anax sp * * * CTbell ul a lydi a * * * * 
~Sp 7 8 l* * 7* 23 5* 
n agma sp * 82* 12* * Ischnura sp 1 4* * 9* 

Coenagrionidae 4* * 
Hetaerina sp * 
~roneuria ar1da * Trfchocorix~ * 
Cori xi dae * * 
Buenoa sp * * Notonecta sp * 
Pelocoris sp * 
Ranatra sp * 
Belastoma sp * * 
Siat,s sp * l* 1 
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Organisms Collected on Artlfjcial 
July 18 to August 29, 1977 a 

Substrate Samplers from the Ottawa and Auglaize Rivers, 

( 

Station (River Mile) 
Ottawa Auglaize 

Taxa 46.0 37.7 37.4 36.8 32.6 28.8 22.1 1.0 34,6 28.5 
Cheumatopsyche sp * 1 60* 173* 
Hydropsyche 
bifida group 9 

Hydropstche sp * 
Po1ycen-ro5us sp 2* l 
Chimarra o scura * Paragyractus sp * 
Dubiraehia sp * 6 * Dubiraphia vitt ata 2 * Stenelm1s sp * 9* 3* 
Macronychus glabratus 4 I Psephenus herr icki * 
[accoehilus sp * * * 
Dineutus sp 4 1 I Enochrus sp * 
Berosus sp 10* 1 12* * 76* 
Tropisternus sp * * * * 
Peltoaytes sp * * 
Simulium sp * * 
Procl aaius sp 107 * 94* * 29 * 
Pentaneura sp 17 534 175 235* 22 79 10 83 38 
Abl abesmyi a sp 17 * 10 3 
Ablaes}ffli~hauberi(?) 14 6* 
Anafo nia 

Psectrotan us dyari * * 
Cryatoc 1ronomus sp * 10 
Ten iees sp * 13* 988* 7 
Tendipes (Tendipes) 

ri~arius 17 63 
Tend1 es 

L1mnochironomus) 
nervosus 17 

Tendipes (Einfeldia) 
insolita 213 7 10 

Glyptotenaipes sp 123 626* 2562 * 141* 1668* 7 514* 388 46* 
Gl totendi es 

toten 1 es 71 230 20 
seni 1 s 

Harnischia (Harnischia) 
aEiort 1Va 47 22 

Paratendi es sp 194 10 
Tanytarsus Tribelos 

guadripunctatus 17 63 12 10 
Tanytarsus 

(Endochironomus) sp * 
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Organisms Collected op trtificial Substrate Samplers from the Ottawa and Auglaize Rivers, July 
18 to August 29, 1977 a 

Station (River Mile) 
Ottawa Auglaize 

Taxa 46 .0 37.7 37.4 36.8 32.6 28.8 22.l 1.0 34.6 28.5 
Tanytarsus 

{S£ic£och1ronomus} sp * 
Po1ypedi lum sp 107* * * 
Polypea11um * 245* 

{ Po lyEeai lum} sp 
Polypea1lum 

{Polyeedilum)fallax 17 10 6 
Polypeai1um {Polyeedilum) 

convkfom * 659 * 191* 
Poly~edilum {Pentapedilum) 

rifom 468 20 9 
Microtendipes sp 158 51 14 
Calopsectra sp 140 51 
Calopsec£ra Group A 10 
Caloesedra 
Rheotonytarsus 

group 12 
Cricotopus sp 107 23* 10 
tricotoeus bicinctus * * 7* 
Crico£oeus sylvestris group * * 
Rydro5aenu s sp 70 
Psec£roc1adius sp 12 9 
Ceratopogon i dae 1 4 7 5 
Empididae 2 
Physa sp * 4* 2 3 4* * Ferr1ssia sp 8 34 2 
Pleurocera sp l* 4* 
Gon io5as is sp l* 
Helisoma sp * Relisoma trivolvis * Sphaerium sp * * 

Number or rrganisms/ 
520 796 109 438 346 143 183 213 150 si p b 19a 

T ta number taxa ( ) 27 9 14 11 8 5 14 14 30 24 
ab 3.44 1. 62 1.90 1. 96 2.04 0. 29 1.87 2.20 3.27 3.37 

(a) Qualitative samples were also collected from the natural substate and their presence is 
ind icated by an asterik *· 

(b) Artificial substrate samples only. 
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CONCLUSIONS 

1. Between January, 1977, and April, 1979, K & S Circuits violated their 
NPDES permit limitations for suspended solids , copper, lead, nickel and 
tin. 

2. Based upon values reported in the K & S Circuits monthly operating 
reports, violations of Ohio Water Quality Standards would have occurred 
for copper, ·lead and nickel at a projected low flow cond i tion of 0.1 CFS 
in Brush Creek . The copper concentrations projected in Brush Creek are 
acutely toxic to fish. 

3. K & S Circuits effluent (KSE) was acutely toxic (lethal) to fathead 
minnows (Pimephales promelas) and an invertebrate (Oaphnia pulex) in 
bioassay tests conducted at the Ohio EPA Bi omonitori ng Laboratory. The 
apparent cause of the toxicity was copper, because of its high 
concentration in KSE and i ts proven toxicity to aquatic organisms. 

4. The results of Ohio EPA water quality surveys show that the storm sewer at 
S.R. 49 was a source of organic and inorganic pollution to Brush Creek. 
The organic pollutants most likely originated from septic tanks that 
discharge into the storm sewer. The inorganic pollutants, such as copper 
and nickel, were the result of K & S Circuits discharging inadequately 
treated process wastewater to the storm sewer. 

5. Metal concentrations increased in the bottom sediments of Brush Creek 
downstream from K & S Circuits. This was especially true for copper which 
increased from 35.8 ppm upstream from the storm sewer at S.R. 49 to a peak 
of 23 , 561.8 ppm 200 feet below the storm sewer . The copper concentrations 
in the bottom sediments remained higher than background concentrations for 
at least 5.0 miles downstream from the storm sewer. 

6. The biological community in Brush Creek was degraded for at least 5.0 
miles downstream from t he S.R. 49 storm sewer. The biological stress 
observed was, at least partially, the result of a toxic pollutant(s). 

7. The discharge of K & S Circuits has caused environmenta 1 harm to Brush 
Creek. The damage to Brush Creek extends at least 5. 0 miles downstream 
from the S. R. 49 storm sewer. Copper, because of its proven toxicity to 
aquatic 1 ife and · its high concentration in the K & S Circuits effluent, 
was apparently the toxicant most harmful to the Brush Creek ecosystem. 

8. The effects of the K & S Circuits di scharge on Brush Creek are likely to 
remain for a period of time, due to the accumulation of copper i n the 
stream sediments. 



INTRODUCTION 

Brush Creek is a tributary of Ludlow Creek in the Stillwater River 
sub-basin. It originates in Northwestern Montgomery County and flows 
northeast into Miami County. The creek is 8.0 miles in length, has a gradient 
of 15.1 ft./mi. and drains an area of 23.7 square miles (Ohio DNR, 1960). The 
area is mostly rural with the town of Phillipsburg being the only community in 
the drainage basin. Domestic waste is treated by individual systems such as 
septic tanks. The only source of industrial wastewater in the Brush Creek 
sub-basin is K & S Circuits, a manufacturer of printed circuit boards, located 
in Phillipsburg. This entity discharges its process wastewater into a storm 
sewer which flows approximately 0. 6 miles to Brush Creek. Other potential 
sources of pollution in Brush Creek are non-point sources such as agricultural 
runoff and septic tank leachate. 

This investigation was undertaken by Ohio EPA to determine the impact of 
the K & S Circuits discharge upon Brush Creek. Data were collected on the 
chemical/physical quality of the K & S Circuits effluent and on the toxicity 
of this effluent to aquatic life. On May 1, 1979, the owner stated that K & S 
Circuits was no longer discharging to the storm sewer. In order to determine 
the extent of residual effects upon Brush Creek from the K & S Circuits 
effluent, additional studies were conducted. These additional studies -
included data on the chemical/physical quality of the storm sewer discharge 
point at Brush Creek, the chemical/physical quality of Brush Creek, the 
chemical quality of the Brush Creek bottom sediments and the biological 
quality of Brush Creek . Figure 1 shows the stream locations sampled by the 
Ohio EPA in relation to the K & S Circuits storm sewer outfall. 

The results of these studies show that K & S Circuits violated their NPDES 
permit limits and that the K & S Circuits process wastewater was acutely toxic 
to aquatic life. Furthermore, evidence of the adverse effects of the K & S 
Circuits discharge upon Brush Creek remained after the discharge had 
reportedly ceased. The bottom sediments in Brush Creek downstream from the 
storm sewer were heavily contaminated with copper for at least 5.0 miles. The 
stream showed obvious signs of biological damage for the same distance. The 
results indicate that copper is the primary contaminant responsible for the 
biological damage observed in Brush Creek. 

- 2 -



Figure 1. Ohio EPA Sampling Locations on 
Brush Creek . 
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CHEMICAL AND BIOASSAY RESULTS 

A Review of K & S Circuit's Monthly Operating Reports 

The monthly operating reports submitted by K & S Circuits for their 001 
discharge to Brush Creek are summarized in Table 1. This table includes data 
from January, 1977 through March, 1979 when the final NPDES permit limitations 
were in effect. The minimum and maximum values are recorded and average 
values were calculated for each parameter. 

Table 1. A Comparison of K & S Circu(its Monthly Operating Reports to 
Their NPOES Permit Limitations a) 

Minimum Maximum Average NPDES Permit Limitations 
Parameter Value Value Value Dai 1,}'.'. Avg. Daily Max. 

Residue-Total Non- 3.0 377 30 10 15 
filtrable (mg/1) 

Total Copper (ug/1) 3,040 125,000 21,858 200 500 
Total lead (ug/1) 22 2,100 428 40 
Total Nickel (ug/1) 15 30,900 781 1,000 2,000 
Total Tin (ug/1) 35 24,600 2,013 500 1,000 

(a) Average Discharge= 0.026 MGD 

Significant violations of permit limitations are noted in Table 1. Of the 
minimum recorded values, copper is six times greater than daily maximum 
limitations. All of the maximum recorded values exceed daily maximum 
1 imitations: res i due-tota 1 nonf i ltr ab 1 e ( suspended so 1 ids) 25 times, copper 
250 times, lead 52 times, nickel 15 times, tin 25 times. Of the average 
values, all parameters except nickel are in violation of daily maximum 
limitations: suspended solids 2 times, copper 44 times, lead 11 times, tin 2 
times. 

The projected effect of this discharge on water quality in Brush Creek during 
a low flow condition is summarized in Table 2. These values represent the 
concentrations in Brush Creek outside the mixing zone at the minimum, maximum 
and average effluent concentrations listed in Table 1. Minimum and maximum 
loadings were calculated using the daily total discharge on the day the sample 
was collected. Average loads were calculated using the average discharge for 
the period of record (0.026 MGD). The flow value used for Brush Creek was 0.1 
CFS or 65,000 gallons per day measured in September, 1974, at 
Frederick-Garland Road, 1.9 miles downstream from the K & S Circuits 
discharge. This flow, 0.1 CFS, was used as an upstream dilution factor; at 
lower stream flows the calculated downstream concentrations would have been 
higher yet. 
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Table 2. Projected Stream Concentrations of Pollutants in Brush Creek 
Resulting From K & S Circuits Discharge at Minimum, Maximum, and 
Average Concentrations. 

Projected Stream Concentrations in Brush Creek 

Parameter Minimum Maximum Average 

Residue-Total Non- 0.86 
filtrable {mg/1) 

66.8 8.6 

Total Copper (ug/1) 870* 15,189* 6,234* 
Total Lead (ug/1) 6 748* 122* 
Total Nickel (ug/1) 6 5,794* 223 
Total Tin (ug/1) 9 7,406 575 

* Violations of Ohio Water Quality Standards. 

Violations of Ohio Water Quality Standards are projected for copper at all 
three concentrations, lead at maximum and average concentrations and nickel at 
maximum concentrations. A 11 copper concentrations projected in Brush Creek 
are acutely toxic to fish. Table 3 lists acute toxicity values for copper to 
fish species native to Brush Creek. 

Table 3. Acute Toxicity of Copper to Selected Fish Species.(a) 

seecies Coeeer {ug/1} Hardness {mg/ l} Reference 

Bl uegi 11 2600 360 Pickering and Henderson 1966 
Fathead Minnow 369 360 Pickering and Henderson 1966 
Fathead Minnow 430 200 Mount 1968 
Fathead Minnow 440 200 Anon. 1976 
Bluntnose Minnow 290 200 Anon. 1976 
Stoneroller . 300 200 Anon. 1976 
Creek Chub 310 200 Anon. 1976 
Rainbow Darter 330 200 Anon. 1976 

(a) Acute toxicity concentrations are the 96-hr. TL50 values. 

Furthermore, in long-term exposure tests using fathead minnows, Pickering 
(1974) found that nickel concentrations of 730 ug/1 caused a significant 
reduction (P = 0.05) on both the number of eggs per spawning and the 
hatchability of those eggs. 
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Ohio EPA Sampling of K & S Circuits and Brush Creek 

On March 22, 1979 , representatives of the Ohio EPA, Graham Mitchell and Tim 
Staiger, were admitted to the K & S Circuits Facility in Phillipsburg for the 
purpose of sampling industrial wastewater. At 1215 hours, a grab sample of 
effluent was collected at the 001 outfall to the storm sewer. These samples 
were preserved, refrigerated, and transported to the Ohio Department of Health 
Laboratory in Columbus. All methods of sample collection and preservation 
were in accordance with the "Manual of Sampling, Anal~tical and Reportinf 
Procedures for Wastewater", (State of Ohio EPA, May, 19 6). The results o 
the analysis of this sample along with NPDES permit limits are listed in 
Table 4. 

Table 4. K & S Circuits Effluent Quality on March 22, 1979. 

Parameter 

pH ( S. U.) 
Residue-Total Nonfilterable 
(mg/1) 
Total Copper (ug/1) 
Total Lead (ug/1) 
Total Nickel (ug/1) 
Total Tin (ug/1) 
Hardness (mg/1) 

Sample 
Result 

8.6 

36.0 
15900 
17 
100 
65 
466 

NPDES Permit Limitations 
Daily Avg. Daily Max. 

Between 6.0 - 9.0 

10 15 
200 500 

40 
1000 2000 

500 1000 

Daily maximum NPDES permit violations are noted for suspended solids and 
copper . The copper violation is the most significant, since the amount of 
copper is 32 times greater than the daily maximum allowed by the NPDES permit. 

On March 27, 1979, Graham Mitchell and Tim Staiger, were again admitted to 
the K & S Circuits facility in Phillipsburg for the purpose of sampling 
industrial wastewater. Five, five-gallon carboys were collected for a 
bioassay study and 5 quart containers were collected for chemical analysis at 
the 001 outfall. A.s in the previous sampling, the 5 quart samples were 
preserved, refrigerated, and transported to the Ohio Department of Health 
Laboratory in Columbus . The results of the chemical analysis compared to 
NPDES limits are reported in Table 5. The bioassay results are discussed in 
the next section of this report. 
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Table 5. K & S Circuits Effluent Quality on March 27, 1979. 

Parameter 

pH ( S. U.) 
Residue-Total Nonfilterable 
(mg/1) 
Total Copper (ug/1) 
Total Lead (ug/1) 
Total Nickel (ug/1) 
Total Tin (ug/1) 
Hardness (mg/1) 

Sample 
Result 

5.5 

34 
17300 
70 
900 
240 
420 

NPDES Permit Limitations 
Daily Avg. Daily Max. 

Between 6.0 - 9.0 

10 15 
200 500 

40 
1000 2000 

500 1000 

Daily maximum NPDES permit violations are noted for suspended solids, 
copper, and lead. Copper represents the most significant violation exceeding 
the daily maximum NPDES permit limit by 35 times. 

On April 19, 1979, Tim Staiger sampled the mixing zone area of the storm 
sewer (transporting the K & S Circuits effluent) and Brush Creek. This area 
is considered the mixing zone because the storm sewer outfall is normally 
be 1 ow the water 1 eve l in Brush Creek. This a 11 ows creek water to backup in 
the storm sewer diluting the discharge. The results of the analysis are 
listed in Table 6. 

Table 6. K & S Circuits Mixing Zone Water Quality on April 19, 1979 . 

Parameter 

pH ( S. U.) 
Residue-Total Nonfilterable (mg/1) 
Total Copper (ug/1) 
Total Lead (ug/1) 
Total Nickel (ug/1) 
Total Tin (ug/1) 
Hardness (mg/1) 

Sample Results 

7.4 
22 

8650 

100 
100 
380 

The copper concentration in this sample was high. Even considering the 
dilution provided by Brush Creek, the storm sewer discharge was 17 times the 
daily maximum NPDES permit limitation for copper. 
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On May 1, 1979, after being refused admittance to the K & S Circuits 
facility, three samples were collect ed in Brush Creek by Graham Mitche1l and 
Tim Staiger. One sample was collected in Brush Creek approximately 100 feet 
upstream from the storm sewer outfall. A second sample was collected in the 
mixing zone of the storm sewer effluent and Brush Cr eek. A third sample was 
co 11 ected in Brush Creek approximately 200 feet downstream from the storm 
sewer outfall. Because of time constraints, the only parameters analyzed were 
pH, alkalinity, hardness, and copper. The results appear in Table 7. 

Table 7. Brush Creek Water Quality Upstream, Downstream and in the Mixing 
Zone of K & S Circuits on May 1, 1979 . 

Upstream of 
Parameter Discharge 

pH ( S • U • ) 8 • 4 
Alkalinity (mg/1 CaC03) 237 
Hardness (mg/1 CaC03) 337 
Total Copper (ug/1) <30 

Mixing Zone 
of Brush Creek 
and Storm Sewer 

7.6 
100 
382 

1990 

*Violation of Ohio Water Quality Standards. 

Downstream 
of Discharge 

8. 3 
250 
343 
200* 

Because copper concentrations were less than the detect i on limit at the 
upstream site, it is clear that the source of the copper i n Brush Creek was 
the storm sewer which receives the K & S Circuits discharge . Although the 
copper i n the discharge was considerably 1 ess than the samp 1 e taken at the 
same site on April 19, the Ohio Water Quality Standard for copper (145 ug/1 
based on water hardness) was violated at the downstream site . At times when 
the discharge contained greater levels of copper, more significant violations 
of Water Quality Standards would have occurred, resulting i n condit i ons toxic 
to aquatic organisms in Brush Creek (see 11 A Review of K & S Ci r cuits' Monthly 
Operating Reports 11

). 

Bioassay Results 

The Ohio EPA Biomonitoring Group conducted static bioassays using a sample 
of K & S Circuits effluent (KSE) collected on 27 March, 1979 . The test 
organisms, fathead minnows (Pimephales promelas) and an invertebrate (Daphnia 
pulex), were exposed to various concentrations of KSE mixed with dechlorinated 
Columbus, Ohio tapwater. The bioassays were performed in accordance wi th 
procedures outlined in 11 Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates, and Amphibians", U. S. Environmental Protection Agency 
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(1975). Complete details' of these tests may be found in Biomonitoring Group 
Report #79-156-SWDO (Appendix A). 

Bioassay results showed KSE to be acutely toxic (lethal) to the test 
organisms, with toxicity being greater to Q. pulex than to the fathead 
minnow. All Q. pulex in the test concentrations were . immotile within 12 
hours. The 1 owest concentration tested was 1% KSE ( percent by vo 1 ume KSE). 
No immotility occurred in the Q. pulex controls. Five fathead minnows were 
exposed in each of the following concentrations of KSE: 100%, 50%, 10%, and 
1%. Five fish exposed to 100% KSE were dead after 46 hours. Two fish were 
dead in 50% KSE and · one died in 10% KSE, after a 96 hour exposure. Two 
additional fathead deaths occurred in 10% KSE before 120 hours exposure. No 
fathead minnow mortality occurred in 1% KSE, or in the controls. 

A second set of bioassays was conducted 144 hours after the KSE sample was 
collected to test for toxicant persistence. All · Q. pulex in the test 
concentrations were immotile after 46 hours. The lowest concentration tested 
was 1% KSE. Two fathead minnows in 100% KSE died during this 96 hour exposure. 

Based upon the above results KSE was acutely toxic to the fathead minnow 
and Q. pulex. The apparent cause of the toxicity was copper, because of its 
high concentration in KSE and its proven toxicity to aquatic organisms . 

Chemical Sampling of Brush Creek 

The owner of K & S Circuits stated that on May 1, 1979, his plant was no 
longer discharging wastewater to Brush Creek via the storm sewer. The purpose 
of this survey was to evaluate water quality in Brush Creek after the 
discharge was eliminated. 

On May 23, 1979, and July 11, 1979, water samples were collected at five 
stations in Brush Creek. These samples were collected, preserved, and 
refrigerated, according to proper procedures and transported to the Ohio 
Department of Health Laboratories in Columbus. Field parameters collected 
were flow (July only), temperature, pH, and dissolved oxygen. 

The locations of the five sampling stations are listed below: 

1. 

2. 

3. 

4. 

Brush Creek at S .R. 49 - Samp 1 es were co 11 ected west of the bridge 
upstream from the storm sewer where K & S Circuits discharges 
industrial waste. 

Storm Sewer at S.R. 49 - Samples collected just inside the pipe. 
This station is considered a mixing zone site because the storm sewer 
outfall is normally below the water level in Brush Creek. This 
allows creek water backup into the storm sewer diluting the discharge. 

Brush Creek at County Line Road - 0. 7 mi 1 es downstream from storm 
sewer discharge. 

Brush Creek at Shiloh Road - 5.0 miles downstream from storm sewer 
discharge. 
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5. Brush Creek at Ellerman Road - 7.4 miles downstream from storm sewer 
discharge. This station is approximately 0.4 miles from the 
confluence with Ludlow Creek and is classified in Ohio Water Quality 
Standards as a State and National Resource Water. 

The results of the analyses are r ecorded in Table 8. It is evident from 
the elevated levels of ammonia, phosphorus, COD, fecal coliforms, copper, and 
nickel that the storm· sewer at S.R. 49 is a source of organic and inorganic 
pollution to Brush Creek. The organic pollutants most likely originated from 
septic tanks that discharge into the storm sewer. This source of organic 
pollution was probably the cause of the dissolved oxygen violation at County 
Line Road on May 23 . The impact of organic pollution in Brush Creek was 
evident between the storm sewer and County Line Road (0.7 miles) . Downstream 
from th i s point water quality in the creek appeared to recover. Fecal 
coliform violations occurred at County Line Road and at Shiloh Road on 
July 11. These fecal coliform violations may be related to non-point sources 
such as grazing and agriculture. The inorganic pollutants such as copper and 
nickel could be residual metals that were slowly being washed out of the storm 
sewer since the K & S Ci rcuits discharge was eliminated. Although the 
concentration of copper increased at the County Line Road station 
(downstream), no Water Quality Standards violations were detected . The only 
metal violation noted was for lead at the Shiloh Road stat i on on May 23 . The 
cause of this violation is not known. 

Sediment Sampling of Brush Creek 

On September 4, 1979, six stream sediment samples and one soil sample were 
co 11 ected in Brush Creek. The purpose of this study was to determine the 
amount of pollutants in the sediments upstream and downstream from the K & S 
Circuits discharge point . Two samples were collected above the storm sewer 
outfall and four samples were collected below the discharge point (see Figure 
1) . Quart glass jars were used to collect t he samples, which were 
refrigerated, and transported to the Ohio Department of Health Laboratory in 
Columbus. The analyses included copper, lead, nickel, tin, phenols and an 
organic solvent scan. 

The analytical results for the sediment samples are recorded in Table 9. 
These results show an increase in the metals concentrations below the K & S 
Circuits discharge point. This was especially true for copper which increased 
from 35.8 ppm above the discharge point to a peak of 23,561.8 ppm (2.36 
percent copper) 200 feet below the discharge point. The copper concentration, 
for the most part, decreased at the downstream stations to 290.9 ppm 5.0 miles 
from the discharge. 

The metal concentrations in the soil sample collect ed near Brush Creek were 
low and do not represent a significant source of metals to Brush Creek. None 
of the soil or stream sediment samples contained any detectable amount of 
phenols or organic solvents. 
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Table 8. Analytical Results of Samples Collected in 
Brush Creek on May 23 mid July 11, 1979. 

Brush Creek Storm Sewer Brush Creek Brush Creek Brush Creek s.n . 49 Brush Creek County Line Rd. Shiloh Road Ell ennan Ro,hl 
5/23 7 /11 S.R . 49 5/23 7 /11 5/23 7 /11 5/23 7 /1 l 

--- -------~ _2}1=)_ .... 1.Ll-1 ·------ ··-- ---+ - ---- ·-- - ---- - · -- - - ·- -- ·-·--··-
Flow (CFS) -- (a) l . 5 -- -- -- -- -- 7.9 -- 10.5 

Temp. (OC) 14.0 17.0 -- 17.0 14.0 18.0 15.0 20.2 14 .5 21.0 

pll (S . U.) 7.9 7.4 7.8 7.5 7.9 7.5 8 .0 8.1 8.2 8 . 3 

Di ssolved Oxygen (mg/I) 6.0 7.3 -- 7.4 3.8* 5.5 9.5 9.8 10 .2 10.0 

Conductivity ( U-~UlO) 779 813 1140 1350 781 785 691 761 691 628 

Res idue, Total NFLT(mg/1) <10 <10 <10 -- <10 -- <10 <lO <10 <10 

Ammonia-N mg/I 0.39 0.09 5. 22 * 3.88 0.47 <0.05 0.42 , 0.05 0.40 / 0 . 05 
---' 
---' Ni trate-N mg/l 6.45 7.78 2.84 3.43 6.33 8.81 6.27 8.32 6.30 fl.28 

TKN (mg/l) 0.43 0.88 6.52 4 . 40 0.48 0 .69 0.42 0.55 0.51 0.47 

Total Phosphorus (mg/l) 0.05 < 0.05 0.46 0.50 0.12 0.18 0.06 0.07 0.05 0 . 10 

BOD (mg/l) -- 2.0 8 .0 -- 4.0 -- 3.0 -- 3.0 

COD (mg/ 1) 8.0 6.0 32.0 12.0 6.0 6.0 12.0 14.0 9 . 0 8.0 

Fecal Coliform (#/100111) 650 1000 TNTC 50 730 2800* 1200 5700* 110 Lab /\ccident 

Hardness (mg/l CaC03) 346 362 389 392 344 358 328 346 322 

Copper (Total ug/1) <30 <30 170 * 990 * 110 80 30 <30 < 30 , 30 

Lead (Total ug/1) 10 8.0 11 8 <5 10 56* 13 ,: 5 ,, s 
Ni cke l (Total ug/l) .100 <100 100 1000 * <100 , 100 / 100 100 < 100 < l OU 

Tin (Total ug/l) 10 <40 24 <100 29 <4ll < 10 < 40 < l 0 < 40 

* Excee sallow le Water Quality . tanda rd f w l~a rmw er Mahi at. 

(a) Inc udes flo of sl:on sewer - jfriuatic vt,getatio~I preventfd measwflement up~tream 
fron bridge. 



Table 9. Sediment Analyses of 
Brush Creek. 

PARAMETER ORGANIC 
STATION COPPER LEAD NICKEL TIN PHENOL SCAN 

(PPM) (PPM) (PPM) (PPM) (PPM) (PPM) 

Brush Creek 
400 ft. upstream 
from discharge 
near S.R. 49 35.8 0.0 5. l 0.0 N.O. N.D. 

Brush Creek 
100 ft. upstream 
from discharge 
near S.R. 49 0.0 1245 .0 276.7 620.0 N.D. N.O. 

Brush Creek 

200 ft. downstream 
from discharge 23561.8 1505. 3 294.5 4810.5 N.D. N.D. 

Brush Creek 
1200 ft. downstream 
from discharge 5697.7 1500.9 1780.5 712.2 N.O. N.O . 

Brush Creek 
3500 ft. downstream 
(County Line Rd.) 
from discharge 6418.5 256.7 1925. 5 385.1 N.O. N.D. 

Brush Creek 
~hiloh Rd.) 
5. 0 miles downstream 
from discharge 290.9 27.9 1 9. 1 143.5 N.D . N.D. 

Soil Sam12le 
Soy Bean 
field along 
Brush Creek 10. 7 17.9 69.8 38.9 N.O. N.O . 
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MACRO INVERTEBRATES 

Benthic macroinvertebrates have been widely used to evaluate the quality of 
flowing water. This group has a number of qualities that make their use in 
pollution oriented studies particularly advantageous. The species composition 
and community structure of benthic communiti es in a given stream are 
determined by environmental factors which have existed during the life span of 
the organisms. They are sensitive to most types of pollution and even a short 
term exposure to unfavorable conditions may alter the community structure. 
The benthic community therefore is a reflection of past environmental 
conditions as well as what is occurring at the moment the sample is taken. In 
addition, these organisms form permanent or semi-permanent stream communities, 
are less transient than fish, are less sproadic than microorganisms, and 
usually occur in statistically significant numbers even in small streams. 

Methods 

Benthic macroinvertebrates were collected at three stations in Brush Creek 
on May 14, 1979. The first station was located west of State Route 49, 
approximately 40 yards upstream from the K & S Circuits discharge pipe. The 
second station was located at County Line Road which is about 0.7 mile 
downstream from the discharge, and the third was located approximately 5.0 
miles below the discharge at Shiloh Road. Station characteristics are 
outlined in Appendix B. Four samples were collected at each site using a 
Surber square foot sampler with 1.024 mm mesh openings. The samples were 
collected by the following Ohio EPA Surveillance staff members: Graham 
Mitchell and Tim Staiger (Southwest District Office), Gary Martin and Dennis 
McIntyre (Central Office). The substrate material collected in the nets was 
preserved in 10% formalin and sealed in five gallon plastic buckets. The four 
Surber samples collected at each station were combined into one bucket 
resulting in a composite sample representing four square feet of substrate 
surface area. The labeled samples were returned to the Ohio EPA Biomonitoring 
Laboratory at 1025 Concord Ave., Columbus, Ohio, prior to processing and 
analysis. 

On July 5, 1979, the preserved material was prepared for analysis by 
McIntyre and Jeff DeShon of the Central Office Surveillance staff. All 
material contained in the buckets was emptied into white enamel pans. The 
benthic organisms were hand picked from the gravel and debr is, placed in jars 
of 70% alcohol, labeled, and stored in a locked chemical cabinet. 

The benthic samples were analyzed by McIntyre on August 13 through August 
15, 1979. Identification and counts were made using compound and dissecting 
microscopes. Identifications were based on standard taxonomic keys. After 
the bent~ic organisms had been identified and counted, species diversity 
indices (d) were calculated for each station. 

In general, field and laboratory methods followed those recommended in the 
USEPA Methods Manual (Weber, 1973) and those discussed in the Ohio EPA Quality 
Assurance Manual (1979). 

Results and Discussion 

The results of the benthic macroinvertebrate sampling is shown in 
Table 10. The water quality at station 1, located above t he K & S discharge, 
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Table 10 . 

Taxa 

Turbell aria: 
Annelida: 

Isopoda: 

Amphipoda : 

Decapoda: 
Plecoptera: 

Trichoptera: 

Coleoptera : 

Di ptera: 

Organisms Collected from Natural Sub~trates 
from Brush Creek, May 14, 1979 taJ 

Station 
1 2 .. 

Unidentified 1 
Oligochaeta 86 
Helobdella stagnalis 1 
Erpobdella punctata 5 
Lirceus sp 182 
Asellus forbesi 14 
Crangonyx setodactylus 7 
Synurella dentata 261 
Astaci dae 3 
Isoperla minuta 378 
Perlidae 2 
Rhyacophila lobifera 43 
Policentropus sp l 
Cheumatopsyche sp 
Ochrotrichia sp 1 
Stenelmis sp 1 
Dubiraphia sp 
Hydroporus sp: 
Pilaria sp 1 
Eriocera sp 1 
Eriptera sp 
Simul ium sp 

1 

Pentaneura sp 
Glfptotendipes (_g_) senil i s 
Ca opsectra Atanytarsus group 1 
Cricotopus exi lis (?) 
Cri co to pus sp 
Cricotopus sp A 4 
Cricotopus sp 8 3 
Eukiefferiella sp 
Ceratopogoni dae 
Euparyphus sp 1 

Number of organisms/sq.ft. 247 2.5 
Total number of taxa - 17 5 

d 2.27 (b) 

(a) Four Surber samples were taken at each site. 

3 

41 

1 

1 
7 
2 
1 
2 

25 
5 
5 

827 
31 

16 
l 

241 
14 

0.98 

(b) Insufficient number of organisms needed to calculate diversity index. 
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appeared good based on the presence of three taxa of caddisfl i es and two taxa 
of stoneflies. The most common organism at this station was the herbivorous 
stonefly Isoperla minuta which is considered sensitive to pollution (Gaufin, 
1958). The average number of macroinvertebrate organisms per square foot was 
247. According to Ross (1944) Rhyacophila lobifera, a caddisfly found at 
station 1, frequents small, rapid, clear streams that are of a temporary 
nature in drought years. This supports the assumption that station 1 has good 
water quality and suggests that Brush Creek, which is a second order stream in 
this segment, may be temporary during drought years. The temporary nature of 
this stream segment may account for the relatively low diversity index (2.27). 

A noticeable change occurred at station 2. The number of taxa and average 
number of organisms per square foot were reduced to 5 and 2.5, respectively. 
The dramatic decline in both of these parameters suggested that the 
environmental stress was of a toxic nature. Generally, when an environmental 
stress is confined to organic pollution, the more sensitive forms are 
eliminated, while the survivors, free of competition and with a possible 
addition food source, increase in numbers. This combination of a reduction in 
taxa and increase in total number of organisms was not evident here. It is of 
interest to note that oligochaetes, which are t,olerant of organic pollution 
but sensitive to heavy metals, were found at station 1, but were absent at 
station 2. 

The benthic data from station 3 does not show complete recovery. The 
number of taxa (14) and average number of organisms per square foot (241) are 
similar to that found at station 1. Unlike station 1, however, few pollution 
sensitive forms were found here. Organic stress was suggested at station 3 by 
the dominance of the chironomid Cricotopus exilis (?). This organism, 
comprising 85% (827 individuals) of the total sample, greatly skewed the 
balance of the community which accounted for the low index value (0.98). As 
at station 2, oligochaetes were absent, suggesting that the bottom sediments 
still contain toxic concentrations of heavy metals at station 3: 

The benthic data generated from Brush Creek clearly demonstrate that the 
discharge of K & S Circuits has a marked deleterious effect on the benthic 
biota. 
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FISH 

Fi sh are useful indicators of surf ace water qua 1 i ty. As the end product of 
most aquatic food webs, fish are integrators of community response and their 
biomass is highly dependent on the primary and secondary productivity of the 
aquatic community. Fish also constitute a conspicuous part of the aquatic 
biota, generally reproduce only once per year, are sensitive to a wide range 
of substances and conditions, and there is an abundance of information dealing 
with their life history, environmental requirements, and geographical 
distribution. 

Methods 

Qualitative sampling for fish in Brush Creek was conducted at four 
locations on May 14, 1979, and five locations on May 23, 1979 (Table 11). 
Except for the Ellerman Rd. location on Ludlow Creek all stations are the same 
as those described in the chemical/physical sampling section. A 6' x 12' ~" 
ace mesh seine was used to collect fish during the May 14, 1979, survey. 
Relative effort was based on time with 30 to 60 minutes spent sampliog all 
available habitats at each location. The May 23, 1979, survey was conducted 
by using a battery powered back-pack electrofishing device (125-150 VDC). 
Relative effort was based on distance with 75 to 100 m long sections sampled 
at each location. During both surveys, captured fish were identified and 
released. Voucher specimens were preserved in a 10% formalin solution. 
Station characteristics are outlined in Appendix B. Sampling was performed by 
the following Ohio EPA Division of Surveillance staff: Graham Mitchell and 
Tim Staiger (Southwest District Office) and Gary Martin and Dennis McIntyre 
(Central Office) on May 14, 1979 and Gary Martin and Chris Yoder (Central 
Office) on May 23, 1979 . 

Results and Discussion 

The results of the fish sampling in Brush Creek are shown in Table 11. 
Thirteen species were collected at all sampling locations combined. The fish 
community was observed to change l ongitudi na 11 y ( upstream and downstream). 
Community diversity in terms of number of species showed a general overall 
increase from station 1 to station 4. However, a slight reduction in 
diversity was observed between stations 1 and 2. Relative numbers tended to 
show a similar pattern of reduction. Species composition changes were 
predominantly through species additions rather than species replacements. 

The dominating presence of creek chubs (Semotilus atromaculatus) and 
fathead minnows (Pimephales promelas) and the absence of sedentary species at 
station 1 suggests that this section of Brush Creek may be dry or intermittent 
during low flow periods. The slight decrease in number of species and 
substantial decline in relative numbers at station 2 suggests that some type 
of environmental stress had occurred. Relative numbers increased markedly at 
station 3, however, 99% of May 23 collection consisted of two species, 76% 
being creek chubs . Although stream order (after Kuehne 1962) increased 
between st at ions 2 and 3 from order II to order II I, the number of s pee i es 
increased only slightly. The number of species and composition exhibited more 
expected trends at station 4 and compared well with results at station 5 in 
Ludlow Creek. 
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Table 11. Relative numbers of fish collected at five locations in Brush Creek 
and one location in Ludlow Creek on f.tay 14, 1979 ru1<l May 23, 1979. 
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The expected pattern of community diversity in a stream such as Brush Creek 
is one of increasing number of species downstream in the form of species 
additions (Shelford 1911; Larimore and Smith 1963; Shedon 1968; Smith and 
Powel 1 1971; Jenkins and Freeman 1972; Tramer and Rogers 1973; Cashner and 
Brown 1977). This pattern did exist in Brush Creek at stations 1 and 4, but 
was interrupted between stations 1,2, and 3. Chemical analysis of water 
samples collected from Brush Creek on May 23 and July 11 revealed Water 
Quality Standards violations at the storm sewer outfall below station 1, and 
at stations 2 and 3 for dissolved oxygen, lead, fecal coliform, and copper. 
Bottom sediment sample analysis revealed substantial concentrations of copper 
at least 5.0 miles (station 3) below the storm sewer outfall four months after 
the apparent cessation of the K & S Circuits discharge. These observations 
coupled with the frequent violations of NPDES permit limits, especially for 
copper, point to the storm sewer outfall and the K & S Circuits effluent as 
the primary source of perturbations affecting the fish community in Brush 
Creek. 

The results of this survey agree well with an earlier study of the effects 
of copper on fishes in Shayler Run in the nearby Little Miami River drainage 
basin (Geckler et al. 1976). Copper concentrations which adversely affected 
fishes in Shayler Run (90-120 ug/1) are similar . to levels measured in Brush 
Creek on May 23 and July 11 at the storm sewer outfall and station 2. 
Although instream concentrations of copper at station 3 on these two dates did 
not approach the 90-120 ug/1 range, levels of copper in the bottom sediments 
at this location suggest that stream concentrations could well have been at 
those levels on previous occasions. This appears to be a logical explanation 
of the lower than expected diversity and dominance by pollution tolerant 
species observed at station 3. The overall effect of the observed water 
quality perturbations have been to cancel out the diversity enhancing 
characteristics (downstream distance and increasing stream order) of Brush 
Creek between stations 1, 2, and 3. 
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Introduction 

K&S Circuits, Incorporated located at 22 North State Street in Phillipsburg, 

Montgomery County, Ohio 45354 is a manufacturer of printed circuit boards. The 

discharge of process wastewater (effluent) from the K&S facility is subject to 

limitations imposed by NPDES Pennit #C 13l*AX. K&S effluent is discharged via 

storm sewer to Brush Creek in the Great Miami River Basin. 

Fathead minnows (Pimephales promelas) and Daphnia pulex were used as test 

organisms in static bioassays to determine if the effluent of K&S Circuits 

exhibited measurable acute toxicity and persistant toxicity to aquatic organisms. 

At the point specified for sampling by the NPDES permit the effluent nrust be 

dipped from a small pit using a quart container. Because of the difficulty involved 

in obtaining a volume of effluent sufficient to perform definitive bioassays it was 

decided to collect a lesser volume for use in rangefinding bioassays. The 

rangefinders would determine if definitive bioassays were needed and concentrations 

to be used. However, Ohio Environmental Protection Agency (OEPA) personnel 

were subsequently refused admission to the K&S facility and effluent for use in 

the definitive bioassays could not be obtained. 

Methods 

These tests are termed rangefinding bioassays and not definitive bioassays 

because the dilution water did not come from the receiving stream and because of 

the wide range in concentrations and number of organisms exposed in the fathead 

minnow test. The methods used in conducting the bioassays were those recorrnnended 

by the Corrnnittee (1975) except as evident in the detailed methods following. 

Graham Mitchell and Tim Staiger of the Division of Surveillance, Southwest 

District Office, OEPA, collected the 25 gallons of K&S Circuits effluent (KSE) 

used in the bioassays as a grab sample. The sample was collected at the point 

specified for sampling in the NPDES permit between 1010 and 1050 hours on 27 March 
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1979. Collection containers were five-gallon carboys which were fitted with 

disposable polyethylene liners. Physicochemical measurements of KSE at time of 

sample collection were: temperature--15° Celsius, dissolved oxygen--9.8 parts 

per million, and pH--5.5 Standard Units. Ohio Department of Health Laboratory 

results of chemical analysis of appropriately preserved samples of KSE at the time 

of collection are listed on attached Water Quality Data sheets 0VQDS). 

The collectors transported the sample of KSE to be used in the bioassays to 

the OEPA Biomonitoring Laboratory in Columbus,Ohio. Upon arrival at the Biomonitoring 

Laboratory, the carboys of KSE were placed in a constant temperature waterbath 

maintained at the bioassay temperature of 22±1° Celsius. The following morning, 

28 March 1979, these carboys of KSE were removed from the waterbath and the KSE 

used to mix the bioassay concentrations. 

Dechlorinated Columbus, Ohio tapwater was used as bioassay dilution water. 

Dechlorination was accomplished by adding 1.6 milliliters of a 0.013 molar solution 

of sodium thiosulfate (Na2S203·SH20) in distilled water per liter of tapwater. 

This water is routinely used in our rearing tmits. 

Fathead minnows(Pimephales promelas) and Daphnia pulex from the Biomonitoring 

Laboratory rearing units were used as test organisms in the static bioassays. 

The fathead minnows were hatched during May of 1978. These fish were progeny 

of fathead minnows obtained from the United States Environmental Protection Agency 

Fish Toxicology Laboratory at Newtown, Ohio . The 15 survivors of the initial 

bioassay ranged in standard length between 26 and 38 millimeters, with a mean 

and standard deviation of 31.1 and 3.6 millimeters , respectively. Survivors 

had a mean weight of 0.7 (standard deviation 0.1) gram. D. pulex used in the 

bioassays were offspring of a pure culture originally obtained from Carolina 

Biological Supply. No ('phippia were apparent in the stock culture of Q_. pulex. 

Criteria for measuring the toxic effect of KSE were death of fathead 

minnows and :immotility of.!?_. pulex. Death and :immotility are defined as the 
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cessation of all visible movement, with no response to gentle prodding (fathead 

minnows) or gentle agitation of the test container (Q. pulex). 

Single containers of 100,50,10, and 1 percent by voltnTie effluent and control 

(dilution water only) were used in the fathead minnow bioassay. These containers 

were 44.5 centimeters (an) in height and 29.2 an in diameter; the 20 liters of 

test solution were 30.5 an in depth. Duplicate containers of 100, 56, 32, 18, 

and 10 percent by voltnTie effluent and control were initially set-up in the D. 

pulex bioassay. However, due to the rapid onset of imrnotility in these concentrations, 

additional duplicate containers of 5.6, 3.2, 1.8, and 1.0 percent by voltnTie 

effluent were also set-up. Test containers in the D. pulex bioassay were 8.4 an 

in height and 7.1 an in diameter; the 200 milliliters of test solution were 6 an 

in depth. Chemically-clean glass containers were used in all bioassays. 

Five test organisms were randomly distributed to each container. Test 

organisms were not fed for 24 hours prior to, or during, the bioassays. Automatic 

timers maintained a photoperiod of 16 hour day and 8 hour night during the 

bioassays. 

Physicochemical measurements of the effluent and dilution water were taken 

immediately prior to mixing the bioassay concentrations (Table 1) and in the fathead 

minnow test containerS' approximately one hour after fish were added and daily 

thereafter (Table 2). Dissolved oxygen, conductivity and pH were measured using, 

respectively, a Yellow Springs InstTtnTient (YSI) model 54 oxygen meter, YSI model 

33 S-C-T meter, and Corning model 10 pH meter. (Mention of commerical products does 

not constitute endorsement by OEPA). At the beginning of the bioassay samples of 

100%, 10%, and control were submitted for chemical analysis (attached WQDS). 

Samples for chemical analysis were removed from the fathead minnow 100% container 

after 96 hours (attached WQDS). Test containers were restored to the original 

voltnTie after samples were removed for chemical analysis. 
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The fathead minnow bioassay was not tenninated after the standard 96 hour exposure 

to an effluent becaqse of the difference in toxicity of KSE to the fathead minnow 

and _Q. pulex and because of the two fathead minnow deaths recorded at 0800 hours 

on 2 April 1979. Instead the bioassay was continued for an additional 96 hours and 

the containers inspected twice daily for fish mortality. Physicochemical measure­

ments were taken daily (Table 2). 

Peltier (1978) states: "The persistance of the toxicity of an effluent .... 

is detennined by measuring its toxicity upon collection and again after holding 96 

hours. If after holding the effluent 96 hours, its tox city has not decreased 50% 

or more, it is classified as persistant't. This definition, with the exception 

that the holding time was 144 hours, was used to detennine if the toxicity 

exhibited by KSE to the test organisms was persistent. 

The KSE used in bioassays for persistant toxicity was stored in its collection 

carboys in the waterbath until 2 April 1979. Excess dilution water from the 

initial bioassays was reserved for use in these bioassays for persistant toxicity. 

Other conditions and methods were identifical to those described above. 

Fathead minnows hatched in June of 1978 were exposed to the same concentrations 

and control as were used iri the initial bioassay . Survivors of this bioassay 

ranged in standard length between 19 and 33 millimeters and had a mean of 25.1 

(standard deviation 3.5) millimeters . Duplicate containers of 100, 56, 32, 18, 

10, 5.6, and 1 percent by volume effluent and control were used in the_Q_. pulex 

bioassay. Physicochemical parameters were measured in the fathead minnow containers 

approximately one hour post fish addition and daily thereafter (Table 3). Samples 

of 100% and dilution water at the time of bioassay set-up were submitted for chemical 

analysis. S~11ples for chemical analysis were removed from the fathead minnow 

100% and control containers after 96 hours (attached WQDS). Samples submitted 

for chemical analysis during the bioassay for persistant toxicity are denoted by a 
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-2 on the attached WQDS. 

Results and Discussion 

All. five fathead minnows in 100% KSE were dead with 46 hours exposure time 

(Table 4). Two of the fathead minnows in 50% KSE and one in 10% KSE were dead by 

the standard 96 hour exposure. Two additional deaths occurred in 10% KSE 

before 120 hours exposure. There was no additional mortality in 50% or 10% 

KSE when exposure time was extended to 196 hours. No mortality occurred in the 

1% KSE or control during the 196 hour static bioassay. Based upon these results 

is is concluded that KSE is acutely toxic to the fathead minnow. Mortality 

usually is concentration dependent, occurring faster and in greater numbers in 

higher concentrations . The discrepancy in cumulative nurnbers of fathead 

minnows dead in 50% KSE and 10% KSE (Table 4) may be due to two modes of action 

of a single toxicant, one toxicant at a high concentration masking the effect of 

a second toxicant, or to either tolerant fish in 50% KSE or sensitive fish in 

10% KSE. The chances of such seemingly anomalous results occurring in a definitive 

bioassay are decreased by using a greater number of fish per concentration and 

by using more concentrations which are more closely spaced. 

Table 5 contains results of the fathead minnow bioassay to detennine persistant 

toxicity. Two fathead minnows in 100% KSE were dead after 22 hours exposure time . 

No additional mortality occurred in the 96 hour bioassay. KSE is toxic to fathead 

minnows after a holding time of 144 hours. However, by the definition of 

persistant toxicity used, this toxicity may not be considered persistant. 

Most 1h_ pulex were imnotile within five hours after being placed into a 

concentration of KSE and all were innnotile after 12 hours exposure to KSE (Table 

6). All control Q:_ pulex were motile 96 hours after the bioassay began. 

Reproduction had occurred in both control containers 54 hours after the start 

of the bioassay. 

The pattern of rapid toxicity and toxicity at low concentrations of KSE to 



Q..:_ pulex was repeated in the bioassay for persistant toxicity (Table 7). Most 

~ pulex were inrnotile approximately five hours after being placed in the various 

KSE concentrations. All~ pulex in 1% KSE were inrnotile after 46 hours exposure. 

Results of acute toxicity tests using Q..:_ pulex as the test organisms are 

usually expressed as the median effective concentration (ECSO). The ECSO is 

the concentration at which 50% of the test organisms exhibit the effect measured 

after a stated exposure duration. An ECSO could not be determined in the 

initial D. pulex bioassay~ therefore (by the definition of persistant toxicity 

used), the bioassay for persistant toxicity could only show KSE to be a non­

persistant toxicant and could not show KSE to be a persistant toxicant . The 

bioassay for persistant toxicity did not show KSE to be a nonpersistant 

toxicant to Q..:_ pulex. After a 144 hour holding period, KSE was still acutely 

toxic to all Q..:_ pulex in the lowest concentration tested. 

Small blue or bluish-green particles of what appeared to be plastic film 

were present in the KSE sample. The fathead minnow 100% and 50% KSE concentration~ 

had a milky color at the beginning of the bioassay. This milky color had 

essentially disappeared in 22 hours when a bluish colored flocculent precipitate 

appeared. Fathead minnows had a tendency to be near the air-test solution 

interface before a death occurred in the initial bioassay. This tendency was 

not noted in the bioassay for persistant toxicity. 

The concentration of copper in KSE (10100 ug/1) was at least 23 times 

greater than the static bioassay median tolerance limit concentration reported 

by Motmt (1968). The median tolerance limit (TLM) is that concentration which 

is lethal to 50% of the test organisms in the stated exposure duration. The 

96 hour TLM for the fathead minnow in static and flow-through bioassays is 430 

and 470 micrograms per liter for copper, respectively (Motmt,1968). These 

values do not differ greatly. The National Water Quality Laboratory (NWQL) 

(U. S. Environmental Protection Agency, 1976), using flow through bioassays, 

reported a 96 hour TLM of 440 micrograms per liter for copper for the fathead 
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minnow. This is in close agreement with the values reported by J\1ount (1968). 

NWQL results for 96 hour flow-through bioassays (Table 8) show the bluntose 

minnow (Pimephales notatus), the stoneroller (Campostoma anomalum), the 

creek chub (Semotilus atromaculatus), the blacknose dace (Rhinichthys atratulus) 

and the rainbow darter (Etheostoma caeruleum) to be less tolerant of copper 

(lower median tolerance limits) than the fathead minnow. All of these species 

can be found in streams like Brush Creek. These species would be affected 

by KSE to a greater extent than the fathead minnow, based upon the above 

copper toxicity information. 

In summary, KSE is acutely toxic to the fathead minnow and Q.:_ pulex. 

The apparent cause of the toxicity is copper, because of its high concentration 

in KSE and its proven toxicity to aquatic organisms. 
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Temperature 
(°Celsius) 

Dissolved 
Oxygen 
(parts per 
million) 

pH 
(standard 
units) 

Conductivity 
(Micr omhos I 
Centimeter ) 

Table 1. Physicochemical measurements of K&S Circuits, 
Incorporated effluent and dechlorinated Columbus, 
Ohio tapwater used as dilution water in Bioassay 
# 79-156-SWOO 

Effluent Carboy Number Mean Dilution 
1 2 3 4 5 (Standard Deviation) Water 

22.0 22.0 22 . 0 21.8 22.0 22.0(0 .1) 21.5 

9.0 8 . 7 8.3 8.4 8.5 8.6(0 .3) 8 .5 

7.0 7.1 7.1 7.2 7. 2 7. 1(0 .1) 9.1 

770 770 770 770 770 770 (0) 295 
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Conce:1tration 
(% by volume 
effluent) 

28 March 1979 
100 
so 
10 
1 
Control 

29 ~larch 1979 
1115 hrs 
100 
50 
10 
1 
Central 

30 ~larch 1979 
1030 hrs 
100 
50 
10 
1 
Control 

31 >larch 1979 
1050 hrs 
100 
so 
10-
1 
Control 

i April 1979 
1035 hrs 
100 
50 
10 
1 
Control 

Table 2. Physicochemical parameters measured in concentrations 
of K&S Circuits, Incorporated effluent used in Bioassay 
#79-156-SWOO 

Temperature Dissolved Oxygen oH Conductivity 
(°Celsius) (PartS Per Million) (Standard Units) (Micromhos/Centimeter) 

21.5 8.5 7.2 780 
21.3 8.4 7.6 550 
21.3 8.4 8.5 360 
21.0 8.4 Q • 

- • l. 320 
21.0 8.5 9.1 310 

22.0 s.o 7.6 800 
21.8 7.9 7.7 433 
21.3 8.1 3.0 348 
21.5 8.0 3. i 309 
21.5 7.7 8.8 300 

22.2 8.9 7.7 800 
22.0 8.3 7.3 550 
22.0 5.3 7.5 350 
22. 0 5. 5 7.5 310 
22. 0 5.5 7.6 303 

23 . 0 -LS 7.7 800 
23.0 4.2 7.7 590 
22.8" 4.5 7 .5 357 
23.0 3.S 7.4 317 
22.5 3.9 7.4 310 

2. 0 2.2 .8 790 
2.0 4.0 . i 550 
2.0 5.2 .4 340 
2 .0 4.3 .3 309 
2. 0 3.3 .3 300 
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Concentration 
(% by volume 
effluent) 

2 April 1979 
100 
so 
10 
l 
Control 

3 April 1979 
1140 hrs 
100 
50 
10 
1 
Control 

4 . .\pril 1979 
1050 hrs 
100 
so 
10 
1 
Control 

S . .\pril 1979 
1020 hrs 
100 
so 
10 
1 
Control 

5 April 1979 
1000 hrs 
100 
SJ 
10 
1 
Control 

Table 2 (cont'd): Physicochemical parameters measured in 
concentrations of K&S Circuits, Incorporated 
effluent used in Bioassay #79-156-Sl'IDO 

Temperature Dissolved Oxygen pH Conductivity 
(QCelsius) (Parts Per Million) (Standard Units) (Micromhos/Centimeter) 

22.0 2.8 7.8 760 
22.0 4.5 7.8 438 
22.0 2.1 7.1 352 
22.0 4.2 7.1 311 
22.0 2. 9 7.1 309 

22.0 3.0 7.9 790 
22.0 3.0 7.6 550 
22.0 3.1 7.2 350 
22.0 3.4 7.0 309 
22.0 2. 7 7.0 300 

21.2 1.3 7~9 790 
21.4 1. s 7.7 550 
21. S 4.3 7.4 349 
21. 5 2.8 7.2 309 
21. 2 7 '1 

-• I 7.1 305 

21. 2 2.2 7.8 750 
21. 5 3.8 7.5 530 
21. 5 5.6 7.2 345 
21. 5 4.0 6.9 309 
21. 2 3.5 6.9 303 

21. l 4.1 S. l 800 
Zl. l 5.8 7.8 550 
21.: 5.4 7.3 352 
21. 0 4.0 7.1 309 
21. 0 3.7 7.1 300 
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Concentration 
(% bv voltll!le 
effluent) 

2 . .l.pril 1979 
100 
so 
10 
1 
Control 

3 April 1979 
1140 hrs 
100 
so 
10 
1 
Control 

4 April 1979 
1050 hrs 
100 
50 
10 
1 
Control 

5 Awil 1979 
1020 hrs 
100 
50 
10 
1 
Control 

6 Auril 1979 
1000 hrs 
l:JO 
50 
10 
1 
Control 

Table 3. Physicochemical parameters measured in concentrations 
of K&S Circuits, Incorporated effluent used in 
bioassay for persistant toxicity . Bioassay # 79 -156-SWDO 

Temperature Dissolved Oxygen DH Conductivity 
(°Celsius) (Parts Per Million) (standard Units) C·licromnos /Centimeter) 

22.0 7.8 7.5 780 
22.0 8.3 7.7 439 
22 .0 8.6 345 
22.0 8. 8 8.7 309 
22.0 8.6 8. 8 300 

22.0 6.1 7.6 790 
22.0 6.3 7.7 440 
22.0 6.3 7. 8 342 
22. 0 7 .· 7 8.1 300 
22. 0 7.2 8.3 300 

21.8 4.8 7.7 790 
21. 7 5.7 7 .8 432 
21.S 7.5 342 
21.5 5.3 7. 5 310 
21.3 6.2 7.i 305 

21.5 4.6 7.6 760 
21.S 5. 6 7.6 520 
21.5 5.0 7. 2 347 
21.S 6. 0 7.3 307 
21. S 6.4 7.3 299 

21. 2 4.1 7.9 790 
21. 0 4.3 7 7 ' . , 440 
21.3 5. 0 7. 3 345 
21.0 6.1 7. 3 305 
21.0 6.3 7.3 300 
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Table 4. Cumulative number of Pimephales ¥romelas dead after 
exposure to the concentrations o K&S Circuits, 
Incorporated effluent used in Bioassay #79-156-SWDO. 

28 March(£979 
1029 hrs ) 
1640 hrs 

29 March 1979 
0010 hrs 
0800 hrs 
1400 hrs 
1630 hrs 

30 March 1979 
0800 hrs 
1630 hrs 

31 March 1979 
1050 hrs 

1 April 1979 
0900 hrs 

2 April 1979 
0800 hrs 

Concentrations Tested (a) 
(% by volume effluent) 

100% 50% 10% 

0 0 0 
0 0 0 

1 0 0 
1 1 0 
2 2 0 
3 2 0 

5 2 0 
5 2 0 

5 2 1 

5 2 1 

5 2 3(c) 

1.0% Control 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

(a) = Five f. promelas/container; one 20 liter container of test 
solution/concentration. 

(b) = Last fish added to test containers ; start of bioassay. 
(c) = Normally our bioassays using E..: promelas are of 96 hour 

duration. However, if additional toxicity is indicated the 
bioassay duration is extended. Due to the two deaths 
recorded in 10% at 0800 hrs on 2 April 1979, this bioassay 
was extended an additional 96 hours. No additional deaths 
had occurred when the bioassay was tenninated at 1000 hrs 
6 April 1979. 

A-14 



Table 5. Ctunulative ntunber of Pimephales promelas dead after 
exposure to the concentrations of K&S Circuits, 
Incorporated effluent used in the bioassay for 
persistant toxicity. Bioassay #79-156-SWDO. 

Date 

2 April l(JJ 
1000 hrs 
1615 hrs 

3 April 1979 
0800 hrs 

Concentration Tested (a) 
(% by voltune effluent) 

100% 50% 10% 

0 0 0 
0 0 0 

2 0 0 

1% Control 

0 0 
0 0 

0 0Cc) 

(a)= Five P. promelas/container; one 20 liter container of test 
solution/concentration. 

(b) = Last fish added to test containers; start of bioassay. 

(c) = No additional deaths had occurred when the bioassay was 
tenninated at 1000 hrs 6 April 1979. 
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Date 

28 March 1979 
1045 hrsCb) 
1130 hrs 
1215 hrsCc) 
1315 hrs 
1525 hrs 

29 March 1979 
0017 hr·s 

Table 6. Percent of Daphnia pulex imrnotile after exposure to the 
concentrations of K&S Circuits, Incorporated effluent 
used in Bioassay #79-156-SWDO. 

100% 56% 

0 0 
90 90 

100 100 

Concentrations Tested (a) 
(% by voll.llTle effluent) 

32% 18% 10% 5.6% 

0 0 0 
70 80 40 

0 
100 100 100 70 

100 

3.2% 1.8% 1.0% Control 

0 
0 

0 0 0 
50 0 0 0 
90 90 40 0 

100 100 100 o(d) 

(a)= Five D. pulex/container; two containers of 200 milliliters test solution/ 
concentration. 

(b) = Start of bioassay; at this time the final group of five D. pulex was added 
to the last container of concentrations 100% through 10%~, inclusive, and 
control . 

(c) = Final group of five Q=._ pulex added to last container of concentration 5.6% 
through 1. 0%. 

(d) = All control D. pulex were motile when discarded at 0915 hrs 2 April 1979. 
Reproduction-:Ilad occurred in both control containers at 1630 hrs 30 March 
1979. 
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Table 7. Percent of Daphnia pulex inllilotile after exposure to 
the concentrations of R&S Circuits, Incorporated 
effluent used in the bioassay for persistant toxicity. 
Bioassay #79-156-SWDO 

Date 100% 

2 April {679 
1015 hrs ) 0 
1325 hrs 100 
1600 hrs 

3 April 1979 
0810 hrs 
1030 hrs 
1615 hrs 

4 April 1979 
0810 hrs 

Concentrations Tested (a) 
(% by volume effluent) 

56% 32% 18% 10% 

0 0 0 0 
100 100 100 100 

5.6% 1% Control 

0 0 0 
90 0 0 
90 0 0 

100 10Cc) 0 
80 0 
90 0 (d) 

100 10Ce) 

(a)= Five D. pulex/container; two containers of 200 milliliters test solution/ 
concentration. 

(b) = Start of bioassay. 

(c) = Reproduction had occurred in one of the 1% containers. These young 
D. pulex, possibly four in number, were inllilotile at 1600 hrs 6 April 
1"9"79. 

(d) = Reproduction had occurred in one of the control containers . 

(e) = Reproduction had occurred in the other control container . Some young 
in each control container were motile when the bioassay was terminated 
at 1600 hrs 6 April 1979. There was no further inllilotility in D. 
pulex, which began the test, when the bioassay was terminated at 
1600 hrs 6 April 1979. 
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Table 8. National Water Quaiity Laboratory 96 hour median tolerance 
limits for several fish species to copper in flow-through 
bioassays. 

Fish Species 

Fathead minnow 
(Pimephales promelas) 

Bluntnose minnow 
(Pimephales notatus) 

Stoneroller 
(Campostoma anomalum) 

Creek chub 
(Semotilus atromaculatus) 

Blacknose dace 
(Rhinichths atratulus) 

Rainbow darter 
(Etheostorna caeruleum) 

Micrograms copper per liter (a) 

440 

290 

300 

310 

330 

330 

(a)= Values originally reported in milligrams copper per liter. 
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00esidue. Total 12 I~ 4- ~ mi.ti O lithium Total. Li K2 ug/1 OBeta. SusPII ,2 r,;/ 

O Residue. Total Volatile 13 mg/I O Manganese Total. Mn K3 ug/1 OAlpha, Total ,3 pc/ 

~Residue. Total Nil (Susi 14 ::i. '). mg/I O Mercury Total. Hg K4 ug.11 0 Alpha, Doss ,4 pc/ 

O Residue. Vol Nflt 15 mi.ti O Molybdenum Total. Mo KS ug/1 D Alpha, Suspd ,5 pc/ 

)8Resickle. Total Flt (Diss) 16 lJ <1'; ~ mg/I (&'Nickel Total. Ni K6 l I Ill Ir ug/1 D Ra6um 226, Total ,6 pc/ 

D Residue, Vol Flt 17 mg/I 0 Selenium Total. Se K7 ui.,'I D Strontoum 90. Total ,7 pc/ 

O ResiM. Sett1able 18 mg/I 0 Sil\tr Total. Ag KB I~ "' ug/1 0 Coliform Total. MF ,a #/IOOn 

0 Nttrogen Organic. N 19 mg/I 0 Strontilm Total. Sr K9 ug/1 0 Coliform Total MPN. Con1 ,9 #/!OOn 
I ~itrogen Ammonia. N 10 ·:ii l ·1 mg/I D Thallium Total. Tl KO ug/1 0 Fecal Coli Total. Mf ,o #1100,, 

®itrrte, N 01 n ('I j mg/I 12!( Tin Total. Sn LI !·?, !::) n ug/1 0 fecal Strep Total. MF .! #/IOOn 

0Nitrate. N 02 ~ .Fi <c mgtl 0 Titanium Total. Ti l2 ug/1 O ?late Count. Total 2 #Im 
" ..:;, - OJ mg/I 0 Tungsten Total. T LJ ug/1 OAlgae. Total 3 #Im 

D Phosphorus Soluble. P 04 mi.ti O Vanadium Total. V l4 . 
~ 

ug/1 OTOO .4 mg/ 

D Phosp1ate Total. PO. 05 mg/I [2Slinc Total. Zn LS ~h ug/1 OBHC .5 ug/ 

D l'tlosJjlate Ort!lo. PO. 06 mg/I D Zircon ium Total. Zr L6 ug/1 fiaTKN .6 <I 'i. Q ' 
~!fate.SO. 07 ~ t:. mi.,'I 0800. 5-0ay l7 mg/I Ci(Conductivity. Field .7 u-t.. .. ' 
OSulfite, SO. 08 mg/I igcoo L8 l ~ mg/I 0 
OSulfide. S 09 • mgtl OChlorine Demand. 15 mon L9 mg/I D 
(jehloride. Cl 00 ?, l::l mg/I 0 Carllon Total Org, C LO mg/I 0 
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Date Received 

Date Reported 

00 

Identification of Sample 

lD °10 

OHIO DEPARTMENT OF HEALTH 
WATER QUALITY DATA 

Laboratory 

Station Code 

Sample Code 

D 
Ground Comp O Water ,-,~ B · · D t Yea, Month Day Hour Minute Sample Types: O Water O Industrial O Sewage D Mon Supply u,r ~tream eginnmg a e 

______ .....;.;.;... __________________ --1 Compo~te Sample L__.:.__ ... l_l_l__.:.__1_c_1__.:.__ ... l_l___. 
Analysis to be Reported to: (B"tO O COO O SE O NE O SW O NW · 

REASON FOR TAKING SAMPLE - ADDITIONAL INFORMATION - REMARKS BY ANALYST: 
ERVATIVE: 

ijf"11""' ~ Qk. \ G.:1-I. e>\oa ~a., 
~f~RNP . ~'7> <a.<"~~ 

ORegul« (or indicate by ci'«h1g boxes) 0 FIIJOfide Diss. F HI mf!/1 18'franide, CN NI 
OFlow Y2 CFS l~alcium Total. Ca H2 !'f 0 mivl r;;;deAS N2 
n Wat!f Temperature. Field YJ c· l~~s,um Total, Mg HJ l ,. me/I OOH-Grease, Total NJ 
0PH, Field Y4 S. u. l~tassium Total. K H4 me/I ~nols N4 
0 OissolYed Oxygen, Field YS mg11 [~9(1ium Total. Na HS l 4 mg/I O Tannin L,gnin NS 
0 Hydrogen Sulfide. Field Y6 mg/I !~luminum Total. N H6 ul!/1 D Aldrin, Whl Smpt N6 
0 ChllYine Free Awl, Field Y7 mW-I D Antimony Totll. Sb H7 ul!/1 0 000, Whl Smpl N7 
0 ChllYine Tot Rescf, Field Y8 mwll~rsemc Total. As H8 (' b Ul/.1 0 OOE. Whl Smpl N8 
OCollY Y9 Pt-Co D Barllm Total. Ba H9 ugll O DOT, Whl Smpl N9 
OOdlY YO T. N. O Berylium Total. Be HO ul!/1 0 Oieldfln. Whl SmJ11 NO 

'>...-<-onductivity at 25 c• 141~,, l 

~- • , 

yi)idity Ul FTU O Bismuth Total. Bi Jl ugll OChlordane, Whl Smot Ml 
U2 U-MHO O Bs,on Total. B J2 ug/1 D Endrin. Whl Smpl M2 

~.Lab UJ S. u. I 81;ajinium Total. Cd J3 uw"I O Heptlchlor. Whl Smpl M3 
0 pH, CaCO. Stability U4 S. U. f ~hrom1Jm Total. Cr J4 uw'I O Hchlr-Epoxide. Whl Smpl M4 
~lkalinity Total. CaCO. us f,-/(c mW-I O Chrom111m Hex, Cr JS ugll O lindirie, Whl Smpl MS 
0 Alkalinity l'hth, CaCO. U6 mg/I D Cobalt Total. Co J6 uw'I O Methorychlor. Whl Smpl M6 
OAlkalinity, CaCO. Stabl U7 mg/I I [w!'o~r Totll, Cu J7 11 q1r ug/1 O Malathion. Whl Smpt M7 
O Camon Dioxide, CO. U8 mW-I I ~n Total. f e n l<"' J8 uwl O Parathion. Whl Smpl M8 

I ~iditv Total. eaco. U9 mgll O Iron Diss. Fe J9 uw'I O Methyl Parathn. Whl Smpl M9 

uw'I O Beta. Total MO 
~rdll!ss Total. CaCO. 11 l fl I 
0 Acidity M.O . CaCO. UO mg/I O I~ f!frous. Fe JO 

mgll 'B{ead Totll. Pb q uw'I O Beta. Diss Kl , J 
~Si/Ne, Total 12 mW-I D uthHJm Total. Li "~ uw'I O Bet!, SuSJ)d ,2 K2 

k .l (") rrigll O Mercury Total. Hg K4 

D Res11ile, Total Volatile 13 

[B1lesidue, Total Nft (Sus) 14 
mW-I O Manganese Total. Mn K3 uw"I 0Alp11a, Total ,3 

uw'I QAlplla, Diss ,4 
0 Residue, Vol Nflt 15 mg/I O Mo,!,Yl>denum Total. Mo KS uw"I O Alp/la. Suspd ,5 

O Residue, Vol Flt 17 

lQ I~ Q mW-I [ ~ickel Total. Ni K6 · ~esiliJe. Total At (Diss) 16 1 < L r"\ r uwl ORadium 226. Total ,6 
mW-I O Selenium Total. Se Kl uwl O StrontNJm 90. Total ,7 

O Resiiile, Sett1able 18 mW-If ~SilYer Total. Ag K8 '\. , ·?) ,.., ug/1 OColifam Total. Mf ,8 

Frequency 

DD 

myl 

C L I mf!/1 

me/I 

ugll 

mgll 

ugll 

ugll 

ugll 

ug/1 

uivl 

uwl 

uw'I 

ugll 

uwl 

ugll 

uw 

ug/ 

uw 

ug/ 

p:./ 

p:./ 

p:./ 

rp 

rp 

p:./ 

#/l l)()n 
0 Nrtrogen Organic. N 19 mw"I 0Stront~m Total. Sr K9 uw'I QColifam Total MPN. Com ,9 #/JOOn 

I ~ i1mgen Ammonia. N 10 mgll O Tha_j,lium Total. Tl KO uw"I O fecal Coli Total. MF ,O #/lOOn 
~iyrte,N < e f\ I 01 

~itrate, N 02 I~-,, J 
mW-I I ~n Total. Sn LI ( i.. I~ C ug/1 O fecal Strep Total. MF . ! #/1 l)()n 

mwl O Titan11m Totll. Ti L2 uw"I O Plate CQunt. Total .2 #Im 

,,; ~ ..•• ,.. ..... --- .. ~ - 03 mgll OTungsten Totll. T L3 uw"I 0Algae. Total .3 #Im 

0 Phosphorus Soluble, P 04 mwl O Vanadium Totll. V L4 ugll O TOO .4 mw 

0 Phosjjlatl! Total, PO. 05 mwq &d'finc Total. Zn LS \, :, C uwt· 0 BHC .5 ugl 

0 ~jjlate Ortllo, PO. 06 mgll O Zirconium Totll. Zr L6 uwl Cf[l(N .6 I,... A /q' mw 
....-"'f.'lf:--'.at-e,-::SO.:;-----t-;0~7t-+-+--t--t.-,f,,.,f;:l.-l::+-+-m-gl-l+,0=:-:B-:-OD:--.-:-5_-:-0a-y---+,L-7++-+-+-!-+-+4--mw".:..1-fi=c~::aon,...d-uc-t1w-:-it-y,°"Fi:-eld--+-7:+--+-+--,r-+--+"'"+"'-+1,t-u--M-'-lH( 

b Slllfite. SO. 08 • mg/I I ~o L8 V. mW-I 0 
0 Sulfide, S 09 mgll O Chlorine Demand. ! 5 min L9 • mwl 0 

. t:,;Chlor1de, Cl 00 "I h I mg/I O Carbon Total Org, C LO mgll O 
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Date Received 

Date Reported 

Station 

OHIO DEPARTMENT OF HEALTH 
WATER QUALITY DATA 

Laboratory 

Laboratory Number 

27~(}() 
Analyst 

Identification of Sample 

C.o/\+ro ( 

Sample Code 

D 
Year Mont Day Hour Minute 

Date of ~ab sample , 

~~~~tet~~ple) I ,1 q/ 01~1~1 s/ i I, It lol 
Sample Types: 0 ~af;ct O Industrial O Sewage O ~~~p ~ii~y O Stream Beginning Date Yea, Month Oay Hour Minute 

---......c------.----------1 Compo~te Sample __ j ....... : ...... I ...... :_,.._I ~: _._! c__.!___.:.__._! _._: __, 
Analysis to be Reported to: CO O COO O SE O NE O SW O NW -

REASON FOR TAKING SAMPLE-ADDITIONAL INFORMATION - REMARKS BY ANALYST: 

B
ERVATIVE: ;..\ _ . l 

aOH · I.J \ (., ~ ' u~8: 1-~~ '"\ -r.s • a • o I OG\. S S d.1 
NO. ~ "3 i 
THERN P ~ 7a{"M_.,.~.,...,rs 

ORegular (or indicate by checking bo1es) 0 FIUOfide Diss. F HI m&Jl ~anid!. CN NI I~ 
OFlow Y2 CFS [l;i6tcium Total. Ca H2 ?,~ mil/ 1 l[34°8AS N2 

nwater Temperature. field YJ c• (31'~s,um To!al, Mg HJ l(l mil/I D Oil-Grease. Total NJ 

npH, Field Y4 s. u. [iJl{tassium Total, K H4 _:1 ~ mg/I l~nols N4 

0 Oissolwd Oxygen, field YS mg/I ~ium Total. Na HS l 3 ml!/1 0 Tannin lignin NS 

O Hydrogen Sulfide. Field Y6 mg/I I r.u<umioom Total. /lj H6 I-< ~ e>lr ull/1 OAtdrin, Whl Smpj 116 

0 Chl<Jine Free Avl, Field Y7 mg/I OAntimony Total. Sb H7 ug/1 0 000. Whl Smpl H7 

OChtl)(ine Tot Resd. Fietd YS mg/I 'r-rfrsenic Total, As HS <, t ,., ug/1 DODE. Wllf Smpj H8 

OCohr Y9 Pt-Co 0 Bar11m Total. Ba H9 ug/1 0 DOT, Wht Smpt N9 

ODdll' YO T. N. D Beryhum Total. Be HO Ul!/1 0 Oietdrin. Wht Smpj NO 

OTurt,idity Ul FTU 0 Bismuth Total. Bi JI ug/1 0 ChtcrdaAe, WIii Smpj Ml 

I B'tonductiv,ty at 25 C° U2 ,?, /,. 1, U-MHO 0 Boron Total. 8 J2 ug/1 O Endnn. Whl Smpl M2 

I BPH. ub UJ ·1 1<it s. u. I {3tagmium Total. Cd J3 If -~ ug/1 0 Heptachtl)(, Wh! Smpj MJ 

0 pH. CaCO. Stability U4 
.. s. u. l~hroouum Total. Ct J4 IZ I~ 6 ug/1 0 llch!r-Epo1ide, Whl Smp! M4 

• 13'l(ikatinity Total. C'aCO. us ?l fit' mg/I O Chromium He1. Ct JS ug/1 0 Lindane. Whl Smpl MS 

OAlkatinity f'!lth. eaco. U6 mg/I 0 Cobalt Total. Co J6 ug/1 O Methoirychll)(, Whl Smpj M6 

D Alkalinity ' eaco, Stab! U7 mg/I I ~pper Total. Cu J7 < r.'?) IC ug/1 O Malath10n. Wht Smpl M7 

0 Carbon Dioxide. CO. U8 mg/I ~n Total, Fe JS ?, (:I ug/1 O Parathion. Wh! Smpt MS 

g,,lcidity Total. CaCOa U9 < \ mg/I D Iron Diss. fe J9 ug/1 O Methyl Parathn, Whl Smpt M9 

OAcidity M 0 .. CaCO. uo mg/I 0 Iron Ferrous. Fe JO ug/1 OBeta, Totat MO 

~ll!ss rota,. eaco. 11 ·t I~ y mg/I [9'6'ad Total. R, Kl <- ~ ug/1 QBeta. Diss , l 

g(e'sidue. Total 12 ~ ~ "y mg/I D Lithium Total. u K2 ug/1 OBeta. Susptt ,2 
O ResiliJe, Total Votatae 13 mg/I 0 Manganese Total. Mn K3 ug/1 OAtim. Total ,3 

~,due, Total Nft (Sus) 14 I< \ n m'g/1 D Mertuiy Total, Hg K4 ug/1 OA!p,a. Diss ,4 

0 Residue. Vol Nf! 15 mg/I D Molybdenum Total, Mo KS ug/1 0 Alp,a. Suspd ,s 
~silile, Total Flt (Diss) 16 :Q... n f'J mg/I ~kel Total. Ni K6 ~ ~ 6 ('I ug/1 O Radium 226. Total ,6 
D Residue, Vol Flt 17 mg/I D Selenium Totat. Se K7 ug/1 0 Stront11m 90. Total ,7 
D Res,itie. Settlable 18 mg/I ~ Silw1 Tot!!. Ag K8 { I~ {'I ug/1 OCotifl)(ffl Total. MF ,8 
O Nrtmgen Organic, N 19 mg/I O Strontium Total. St K9 ug/1 0 Cotifl)(ffl Total MPN. Conf ,9 

r3'fiitrogen Ammonia. N 10 {'.., l L, mg/I 0 That lum Total. Tl KO ug/1 0 Fecat Coli Total. MF ,o 
[Bftrtrrte, N 01 <. ~ Ll\ j mg/I gefn Total. Sn LI '\ l C t ug/1 0 Fecat Strep Total. MF .l 

• Erfjitrate. N 02 I:::> l l mg/I 0 Titanium Total. Ti L2 ug/1 D Plate CQunt. Total .2 
r. - - 03 mg/I O Tungsten Total. T L3 ug/1 OAtgae, Total 3 .-.-, 

D Pho~orus Soluble. P 04 mg/I O Vanadium Total. V L4 ug/1 OTOO .4 

D Phos!ilate Total, PO. 05 mg/I l~nc Total. Zn LS I<.. ~ 6 ug/1 OBHC .5 

D Phoslilate Ort!lo, PO. 06 mg/I 0 Zircon,um Total. Zr L6 ug/1 1(3'fKH .6 

gS°ulfale, SO. 07 IA t"i' mg/I 0800. 5-llay L7 mg/I I ~nduct,vity. Field .7 -
0Sulfite. so, 08 -· mg/I i~ L8 'i' mg/I 0 
OSutfide. S 09 

~ 
mg/I OChll)(ine Demand. 15 min L9 mg/I 0 

~hil)(ide,CI 00 11 h mg/I 0 Carbon Total Otg. C LO mg/I 0 

Composit4! Type 

DD 
Fr~u•ncy 

DD 

IF l~ t mil 

" .I 
; mil/I 

ml!/1 

l.:l ug/1 

~ mg/I 

ui/1 

ul!/1 

ug/1 

ug/1 
,,_.,. .. , 

~ 
ug/1 

ug/1 

ug/ 

ug/ 

ug/ 

ug/ 

ug/ 

ug/ 

pc/ 

pc/ 

~ 

~ 

~ 

~ 

~ 

pc/ 

#IIOOn 

#/lOl)n 

#/IOl)n 

#/l(ll)n 

#/m 

#Im 

mg/ 

ug/ 

() • .:J -~,~-.... 
u-k.-
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Date Received 

Date Reported 

ion 

OHIO DEPARTMENT OF HEALTH 
WATER QUALITY DATA 

Laboratory 

Laboratory Number 

Sample Code 
Date of grab sample 
(or last date of 
composite sample) 

Doy Composite Ty~ 

D I~ 'i/t1 ILA 0 l zJ I l1 11 lst D D 
Grou d . Comp O Water B · · D t Ye;,, Month Day Hour Minut e Sample TypeS: O ' n ndustnal O Sewage O Mon Supply O Stream eginnmg a e 

____ w_ater _ _.,. ________ Compo~te Sample L_I ....... : ...... I..__._: ...... I_.._: ~'-c ....._I ....... : ...... I___._: --' 
Analysis to be Reported to: 0 0 COO O SE O NE O SW O NW -

fre<iuency 

DD 
REASON FOR TAKING SAMPLE - ADDITIONAL INFORMATION r ~MARKS BY ANALYST: 

I RJATIVE'. ~es'< Jfj to: c.. D. w~~ I~,-
sg; -11-J let( OCflll s,~~r .. M {Ah 

~R y . ../_ f- ,r. /J ~otr Cvl\VFJ • 
t'f!fl~ 'j;.s. /~.. L<s(J, <>l ~J4 2- :', ? L 

~ ~ z r~ fi\ e...T~f ..1 

O~gviar (or indicate by checkilg boxes) O FIUO(lde Diss. F HI myl l!kK'Yarude. CN Nl <A ./""I I mt/ 

Inflow Y2 CFS ~ aim Total. Ca 112 1q ,r mt/I i~s N2 r), 
'"' 

Q mt/ 

0 Water T entl)!rablre. Field Y3 C" ~~s1um Total. Mg 113 q 19 mil/I O Oil~!I!. Total NJ ' moll 

lnpH. Field Y4 s. u. ~ ssaim Total. K H4 • 1~ ',I 
mi/I IB11tieno1s N4 t \ ug/1 

0 Oissdltd Oxygen. Field Y5 mg/I ~ ull) Total. Na HS ~ ln mg/I D Tannin lign1n NS mg/I 

D Hydrogen Sulfide. field Y6 mg/I f11Mii'm11'1lm Total. ~ H6 I~ r- It' ui.'I D Aldrin. Wbl Smpl N6 ut/1 -
D Chlalftt! Free Avl. Field Y7 mg/I D Antmony To tal. Sb HJ ug/1 D ooo. Wb1 Smpt N7 uJ/1 

0 Chlatt Tot ~sd. Field Y8 mg/I ~ niclotal. As HS < 1 ~ - uJ/1 DODE. Whl Smpl N8 ut/1 

D Cola Y9 Pt-Co D Baraim Total. Ba H9 ug/1 0 DOT. Whl Smpl N9 ug/1 

DOda YO T. N. D Serylium Total, Be HO ut/1 0 Oieldr11. WIii Smpl NO u~ 
- · ·vrtidiiy Ul FTU O Bismulll Total. 81 JI ug/1 OChlordane. Whl Smpl Ml UK/I 

"---!onductrvity at 25 C" U2 U' r?i L5 U-MHO OBoron To tal. 8 )2 ug/1 O Endt1n, Whl Smpt M2 ugll 

[R¢("'Lab U3 1 ,9 s. u. I i:Jddm1Um Total. Cd 13 ,, I~ ug/1 D Heptachla. Whl Smpl M3 ug/1 

D pH, CaCO. Stabdity U4 s. u. ~ iumlotal.Cr )4 <. ~ IC ug/1 D Hchlr·EIX)1ide. Whl SfflQI M4 ug/ 

~ inrty Total. CaCO. us l?i (') f"I mg/I D Chromrum Hex. Cr JS ui.'I D lindane. WIii Smp1 MS ug/ 

0 All<alinrty Phlll. CaCO. U6 mg/I D Collalt Total. Co 16 ug/1 D Methoxychta. Whl Sm))I M6 ug/ 

O Alllal1n1ty, eaco. Stabl U7 mK/1 I (IJ€6pper Total. Cu 17 i ~ I."' 0 ug/1 D MalathlOft. \Vhf Smpl M7 ug/ 

0 Carbon Diox ide. CO. us mg/I I Ql!6t(Total. Fe 18 lj ltJ ui.'I D Parathron. Whl Smpl MS ugl 

B'lcidity To tal. CaCO. U9 I< \ mg/I D Iron 01ss. Fe 19 ug/1 D Methyl Parathn. WIii Smpl M9 ug/ 

D Acidi ty M.O .. CaCO. uo mg/I D Iron Femius. Fe JO ug/1 D Beta. Totat 1,1() p:/ 

[Dllfforess Total. CaCO. ll ll "' £, mg/I [Ij,dad Total. Pb Kl q ug/1 DBeta. Oiss , I p:/ 

[Bf!esidue. Total 12 c::: ~ l'l mg/I D uthitim Total. Li K2 ug/1 OBtta. Suspc1 ,2 p:/ 

D Res, o.ie. Total Volat i e 13 mg/I D Mangane!I! Total. Mn K3 ug/1 O Alpha. Total ,3 p:/ 

g6s1due. Total Nil (Sus) 14 / \ r nig11 O Mmur, Total. Hg K4 ug/1 OAl!ila. Diss ,4 p:/ 

D Res1o.ie. Vol Nftt 15 
... 

mg/I O Mol~denum Total. Mo KS ug/1 O Alpha. Susl)d ,5 p:/ • (}l«esiooe. Total flt (Diss) 16 q q ;~ mg/I (wf(rlel Total. Ni K6 ' ("\ () r, ug/1 DRadium 226. Total ,6 • p:/ 

0 Residue. Vol Flt 17 mg/I O SelenJ!m Total. Se K7 ug/1 D Strontaim 90. Total ,7 ~, 
O Res1o.ie. Settlable 18 mg/I [B'Sllver Total. Ag KS <. ?> r ug/1 D Cohfcrm Total. MF ,8 #/IOOn 

D Nitrtit'n Organic, N 19 mg/I O Strontaim Total. Sr K9 ug/1 0 Cohfcrm Total MPN. Con1 ,9 #/lOOn 

B'irtrogen Ammonia. N 10 l.'l 1 mg/I D Thalhum Total. Tl KO ug/1 D Fecal Coli Total. MF ,o #IIOOn 

~ rite, N Ol I~ /"'i l mK/1 IO,k!1otal. Sn LI <-t C r ug/1 0 Fecal Strep Total. MF .l #ll OOn 

~te. N 02 I~ ,_ ~ mg/I D r1tanaim Total. Ti l2 ug/1 D Plate CQUIII. Total 2 #Im 

D PhoSplORls Total. P 03 mg/I 0 Tungsten Total. T l3 ug/1 D Aipe. Tcbl .3 #Im 

D Phos))llorus So1uo1e. P 04 mg/I D Vanadium Total. V L4 ug/1 DTOO .4 mg/ 

D PlloSli1ate Total. PO. 05 mg/I Plilf Totai. Zn LS K ? L ug/1 D BHC _-, .5 ug/ 

0 ~te Ortho. PO. 06 mK/1 O ZrrtonlUIII Total. Zr L6 • ug/1 1(9,ffll .6 'lo. Lt J mg/ 

'!lfate. so. 07 1 .... f'\ mg/I 0800. 5.:.0a, l7 mg/I 0 Conductivity. Field .7 U-MH( 

=~ulfite. SO. 08 mg/I I~ LS 1 n mg/I D 

0Sulfi~ s 09 • mg/I 0 Chl111ne Demand. 15 min L9 mg/l D 
[Btlllarde. CJ 00 ?i tJ mg/1 0 Cnin Total Org. C LO mg/I 0 

COPY DISTRIBUTION : White - Doto Processing 
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Date Received 

Date Reported 

Station 

OHIO DEPARTMENT OF HEALTH 
WATER QUALITY DATA 

Laboratory 

Laboratory Number 

Analyst 

Identification of Sample Sample Code 
Date of £ab sample 

Y eor onth Doy Hour Minute Compc,s,te Ty~ 

D ~~~sitet~~ple) I t9? lo / 'tj oj id I I I I I lo I D D 
Frequency 

DD 
REA.SON FOR TAKING SAMPLE - ADDITIONAL INFORMATION - REMARKS BY ANALYST: ft t 
PR RJAnvE, R.c.s ... /tro: c .1). t....,L}cLJ.fer ~ 

uSO.ffh~ (),!pf181;,,,...,.,....,Ta~1 t.4,. u .r lie L, '[z,{/J/J. 
l'lsSO. • 'J 6 1· 2 .,- / . I { I '5 t 

NO. J, '.f f {) 0 .J J....rJ'\ur;'(I 
. OTHER Ti j"1, /' tJ. -o-t:,; "{] l.t z_ 

'"'11es ~"· 1 s 1 'P~rz h'1efu_J 
/ 

ORegular (or indicate by checkilg boxes) D Fluqride Diss. F HI NI < r ;r I m2/I 

OFlow Y2 CFS [1'61cium Toti!. ca H2 <..f () m&11 lrilMl!As N2 f, h h mt/I 

OWater Temperawre. field Y3 c· l~a,iesium Total. Mg H3 m2/I [jOil~ Total NJ m2/I 

QpH, field Y4 s. u. I ~tlssium Totll. K H4 ?i I m211 l~nols N4 .1 ~ ug/1 

0 Dissol>!d Oxygen, Field YS mg/I ~1um Totll. Na HS mg/I O Tannin lignin NS mg/I 

0 Hydrogen Sulfide. Field Y6 mg/I ,(Wluminum Total. N H6 uf/1 0 Aldrin. Whl Smpl N6 ut/1 

0 Chtcrine Fret Avl. Field Y7 mg/I OAntmony Totll. Sb H7 ull/1 0 ODO. Whl Smpl N7 ug/1 

0 Chlcrine Tot Reset Field Y8 mg/I ~~noc Total. As H8 ug/1 0 OOE. Whl Smpl N8 ug/1 

OColcr yg Pl-Co OBaroum Total. Ba H9 ug/1 0 DOT. Whl Smpl N9 ug/1 

OOdo, YO T. N. O Berylium Total. Be HO u2/I QOieldrin. Whl Smpl NO ,..,, -
OTu~dity Ul fTU 0 Bismuth Totll. Bi JI 

(81:ond!l:tivity at 25 c• U2 U-MHO 0 BOJon To tal, B 12 

!E'PH, l.ab UJ 11n s. u. I ill'C~111m Totll. Cd J3 

0 pH, CaCO. Stability U4 s. u. I tQthrom oum Total. Cr J4 

[gj\f ltalinrty Totll, CaCO. US mg/I OChromium Hex. Cr JS 

0 Alkalinity f'llth. caco. U6 mg/I D ~gP!lt Total. Co J6 

OAlltalinity. caco. Stabl U7 mg/I ! lidtopper Totll. Cu J7 

0 Ca~xide. CO. U8 mg/I [B'fron Total. fe J8 

[ll'Acidity Total. caco. U9 { \ mg/I D Iron O,ss. Fe J9 

OAcid1ty M.O .. GaCO. uo mg/I D lroJVferrous. fe JO 

ljJf1ard_!:!!SS Totll. CaCO. II mg/I (B'lead Tot11. Pb Kl 

ildf{esidue. Totll 12 ,;:; q J mg/I O lithium Total. li K2 

OR~. Total Volatile 13 mg/I D Manganese Total. Mn K3 

e(Resodue. Totll NI~ (Sus) 14 mg/I O Mercury Total. Hg K4 

OResi~. Vol Nllt 15 mg/I D Mol~dell1lffl Total. Mo KS 

li?lfes11ile. Total flt (Diss) 16 mg/I [lj,f(ickeJ Total. Ni K6 

D Residue. Vol flt 17 mg/I D Selenium Toti!. Se K7 

O Residue. Setttable 18 mg/I iw!,f-.er Total. Ag K8 

ONrt~en Organic, H 19 mg/I O Strontium Totll. St K9 

~~en Ammonia. N 10 mg/I 0 Thallium Total. Tl KO 

01 mg/I lv"i; Total. Sil LI 

[91iruate. N 02 mg/I 0 Titlnoum Total. Ti L2 

0 PhoSjJ\orus Totll. P 03 " mg/I 0 Tungsten Total. T LJ 

0 PhoSiJ!Orus Soluble. P 04 mg/I D Va~um Total. v L4 

D Pnosplate Total. PO. 05 miril (l,l'r1oc Total. Zn LS 

06 mg/I 0 Zirconium Toti!. Zr L6 

@'Sulfate. SO. 07 mg/I osov, 0ay L7 

0Sulfite. so, 08 I 

• mg/I '{BCOO L8 

OSut~. s 09 • mg/I OChlo,ine Demand. 15 mm l9 

(BChlcride. Cl 00 mg/I 0 Cart>on Total Org. C LO 

COPY DISTRIBUTION: White - Data Processing 
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White - Central Office 
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ug/1 0 Chlo,dane. WIii Smpl MI \ 
' ug/1 O Endron. WIii Smpl M2 ug/1 

ug/1 0 Heptachlor, Wht Smpl MJ ug/1 

I< r» ,-. ug/1 0 Hehir -E1X1xide. Whl Smpt M4 ug/1 

ug/1 0 L1ndane. Whl Smpl MS ug/ 

ug/1 D Methoxychlo,, Whf Smpl M6 ug/ 

ug/1 O Malath,on. Whl Smpl M7 ug/ 

ug/1 O Parath ion. Whl Smpl M8 ug/ 

ug/1 O Methyl Paratlln. Wbl Smpl M9 ug/ 

ug/1 0 Seti. Total MO r,T./ 

.,, r . ug/1 O ~ti. O,ss ,I r,T.I 

ugtl D Beta. Suspct ,2 r,:.I 

ug/1 O AIJi!a. Total ,3 r,:./ 

ug/1 O AIJi!a. Oiss ,4 r,T.I 

ug/1 0 AIJila, Suspd ,5 r,:.I 

ug/1 O Radium 226. Total ,6 ',XI . 
ug/1 O Strontium 90. Total ,7 r,T.i 

, .... ,. ug/1 0 Coliform Total. MF ,8 #IIOOn 

• ug/1 O Coliform Totll MPN. Cont ,9 #llOl)n 

ug/1 O Fecal Coli Total, Mf ,o #/lOl)n 

ug/1 O fecal Strep Total. MF I #/lOOn 

ug/1 O Plate CQunt Totll .2 #Im 

ug/1 O Algae. Total .3 #Im 

ug/1 oroo .4 mg/ 

ugtl· 0 BHC ----- .5 ug/ 

ug/1 (zµ«ft' .6 .:) 5(' D ' 
mg/I O Conductivity, Field .7 U\_ I 

mg/I 0 

mg/I O 

mg/I 0 

Yellow - District Office Pink - Owner White - Laboratory 



Date Received 

Date Reported 

OHIO DEPARTMENT OF HEALTH 
WATER QUALITY DATA 

Laboratory 

Laboratory Number 

Phone: 

Ident ification of Sample 

-:t:f: r?-/ ~ -- ;rw)o 
Sam~Cooe Y eor nth Doy Hour Minute Comp051te Tyl>@ 

Date of £ab sample , 

dmf~ 2. D ~~~sitet~~ple) [f:I? IO I Yi O 14, 1 { 12' ol D D 
Ground ~ Comp O Water B · · 0 t Year Monttl Day Hour Minute 

Sample Types: D Water ll!r ... austrial O Sewage O Mon Supply O Stream egtnmng a e 

-------,--------1 Com~te Sample~! ..._: ....... I ...... :_! ..._: ...... I c_l_:...__..._! ....... : __. 
Fr~ uency 

DD Analysis to be Reported t0: CO O COO O SE O N E O SW O NW -

REASON FOR TAKING SAMPLE - ADDITIONAL INFORMATI ON - REM_ARl9> BY ANALYST: 

~JATl~E: µ :r"/6 ti:> : c:z:,. WeJ.rler ;) I /~ 
SO.+ J-, ?~ '\e ...1- / / r irSS , b I c.. 
s~ ~., 

1
):. /,b~P ()£ /Jl}-,a_, 0,1,u,i, bl'lr'J '-:)•· 

HER 1,~ fr . / .> l. J C,,>1c..r, J 4',-e._ 

"u,tfle..! ctf. cJX: Y-121 L. 3? ~t:il,11~dcc 

O Re111i. {or indicate by checking bo1esl O fluonde Diss. f HI mRJI [il<y°anid!. CN NI 

n Flow Y2 CFS rOOlc tJm Total. Ca H2 ~l mR/1 !~AS N2 

D Water Tempe,atl/re, field Y3 C" riJ.llai,ies11111'1 Total, Mg HJ C: mR/1 O Oil~rease. Total NJ 

OPH, field Y4 s. u. ~SSIUm Total, K H4 t. ,q mR/1 [1,}f'!'ienols N4 

O Oissal.ed Oxygen, field YS mg,'l ~mlotal. Na HS l ~ mg,'! OTannin L1gnlfl NS 

0 Hydrllgen Sl,lfid!, Field Y6 mg,'I (B111um1oom Total, ,i H6 - ~ I"'\ (') ug,'I OAldrin, Whf Smpl 116 

0 Chlir ine free Avl, field Y7 mg,'I O Antinony Total. Sb H7 uR/J 0 000, WIii Smpl N7 

0 Chlirine Tot Resd, field Y8 mg,'l ID~n,: Total. As H8 L l r uQ/1 DODE, Whl Smpl N8 

OColir Y9 Pl-Co O Barlllm Total. Ba H9 ug/1 0 DOT. Whl Smpl N9 

O Odir YO T. N. O Belylium Total. Be HO uR/1 0 Oieldnn. Whl Smpl NO 

-T~r1>1dity Ul fTU O 81smut11 To tal. s, JI ug,'l 0 Chl irdane. WIii Smpl Ml 

)lrductiv,ty at 25 c• U2 ?L :'cl U-MHO O Boron Total. 8 J2 ug/1 0 Endrin. WIii Smp4 M2 

(Id¢[~ UJ fQ ,(.j s. u. ~ dnwm Total. Cd J3 < fi u!Vl O Heotachlor. Whl Smpl MJ 

0 pH, CaCO. Stability U4 
- s. u. I [B6'roouum Total. Cr )4 ( ~ n ug/1 O Hchlr·E~114e, Whl Smpl M4 

~ linity Total, CaCO. us 14 n mg/I O Chrom1Um Hex. Cr JS ug/1 0 l.Jndane. Whl Smpl MS 

O Alkalinity Pllth. eaco. U6 mg,'I 0 Cobalt Total. Co )6 ug/t 0 Methoxychlor. Whl Smpl M6 

O Alkal1nity, eaco. Stab! U7 mg/I ~per Total. Cu J7 k ' P} 0 ug/1 O Malathion. Whl Smpj M7 

0 Canion Dioxide. CO. U8 mg/I ~ Total. Fe )8 14 ,., ug/1 0 Parathion. Whl Smpl M8 

0kility Total, CaCO. U9 < \ mg/I O Iron Diss. Fe J9 
. 

u!Vl O Methyl Pafathn. Whl Smol M9 

O Acidity M.O .. CaCO. uo mg,'I O Iron J errous. Fe JO ug/1 O Beta. Total MO 

~ l dress Total, CaCO. 11 ( t. l mg/I ~ad Total. ft Kl Lt ug/1 O Beta. Diss , 1 

8ffes1due. Total 12 'J () n mg/I 0 l.Jthium Total, Li K2 ug/1 OBeta. SilslJd ,2 

O Residue, Total Volatae 13 mg/I O Manganese Total. Mn K3 ug/1 OAlpia, Total ,3 

~due. Total Nfk {Slls) 14 ( \. r mg/1 0 Mertuty Total. Hg K4 ug/1 OAIIN, Diss ,4 

0 Residue, Vol Nflt 15 mg/I O Molybdenum Total. Mo KS ug/1 O Alpia. Silspd ,5 

[iJAeslG!e, Total flt {Diss) 16 ~ (') X mg/I I (DMciet 1ota1. Hi K6 < l C: ..... ug/1 O fbdium 226. Tolal ,6 

O Residue, Vol flt 17 - mg/I 0 Sele111um Total. Se K7 ug/1 0 Stront111m 90. To1a1 ,, 
O Residue, Settlable 18 mg/I D!J1' .er Total. Ag K8 I( 17 ,.. 

ug/1 QColifoon Total. MF ,8 

0 Niimi'!. Organ,:, N 19 mg/I O StrontlJIII Total. Sr K9 ug/1 O Coli foon Total MP!I. Cont ,9 

u),ll!(mgen Am1T10n1a. N ID i"( ~ .~ n mg/I 0 Thal ium Total. Tl KO ug/1 O fecal Coli To tal. MF ,o 
t:,;)-Kitr~~ N 01 A .<'\ I mg/I W,n Total. Sn LI < r, ug/1 O fecal Strep Total. MF .l 

ffiffitlitt, H 02 ~ 1- :i mg/I O Titan111m Total. Ti L2 ug,'I O Plate CQUnt. Total 2 

O Phos;,hoNS Total. P 03 mg,'I O Tungllten Total. T LJ ug/1 OAlgae. Total .3 

0 PhoS!WIOOJS Soluble, p 04 mg/I QVa~ m Total. V L4 ug/t 0100 .4 

0 Phosphate Total. PO. 05 mg/I i!:j'rmc Total. Zn LS <. ?-i r og/1 O BHC __.,,- .5 

0 ~ ale Ortllo. PO. 06 mg/I O Zirconium Total. Zr L6 ug/1 ~ .6 

~ fate. so. 07 i1 f.... mg/t O BO~ Oay L7 mg/I O Conduct,.,ly, field .7 

' 
Jlfitt, so. 08 • mg/I [Q'Cl)O L8 ~ mg,'I 0 

OSulfi~ 09 mg/I O Chlorine Demand. 15 min L9 m!Vl 0 
rnet[loride, Cl 00 _') 'I. mg,'l 0 Cart,on Total Org, C LO mg/I 0 

COPY DIST RISUTION : Wh i te - Data Pro cessing 
i 4956 .32 - Oh io Department o f Heal th 
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'<. If' n \ mR/1 

k' r- ~.~ mr/1 
'I 

mr/1 

(' ~ ug,'I 

mg,'I 

ug,'I 

ug/1 

uR/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug,'l 

ug/1 

ug/ 

u~ 

ug/ 

ug/ 

ug/ 

r,;/ 

pc/ 

pc/ 

pc/ 

pc/ 

pc/ 

pc/I 

r,;/ 

#/l i)()n 

#/IOOn 

#/IOOn 

#/IOOn 

#Im 

#Im 

mg/ 

ug/ 

l ~ :J..mg/ 

U-MHC 

Wh ite - L a bora tory 



Date Received 

Date Reported 

C, 

Station 

OHIO DEPARTMENT OF HEALTH 
WATER QUALITY DATA 

Laboratory 

i)o 
Sample Code 

D 
Date of grab sample 
(or last date of 
composite, sample) 

Laboratory Number 

:J757/ 

Doy Hour Minute ~pasite Tyl)IO 

/.7i9/J/ifoB;l1lti1lol o ·D 
Ground ~ . Comp O Water B · · D t Year Montn Day Hour Minute 

Sample Types: D Water l!::r ... ~ustnal O Sewage O Mon Supply O Stream egmning a e 

_ _.c Compo~!te Sample I : I : I : I CI : I : 
Frequency 

DD Analysis to be Reported to: 11.:f'\;O O COO O SE O NE O SW O NW ,.._ ........ __._...__.___..__...__.___....._...__.___, 

ORegular (Of indicate by checking boxes) 

Y2 

OFluoude Oiss. F HI mll/1 l~anide, CN HI I/ ..-.. r mo/ 

CFS lri;i(a1cium Total. Ca H2 F5(" ~ mll/1 l;;;i.M6s N2 0 f.:< / mlll'I 

In Water Temperature, Field Y3 c• l~~sium Total, Mg HJ 
1lJ j mi/I n Oil-,irea~. Total N3 moll 

0 pH, Field Y4 S. U. lt1l'f'irtassium Total, K H4 (? mR/1 [8f'llenols N4 I£" ~ ug/1 

0 Oissohed Oxygen, Field YS mg/I ~'!m Total. Na HS IQ /r mg/I O Tannin l igttin NS mg/I 

O Hydrogen Slllfide, Field Y6 mg/I ~uminum Total, ~ H6 f;l ' "\ r- ug/1 OAldrin, Will Smpl N6 ulll'I 

QChlt>'llle F~ Avl, Field Y7 mg/I QAnt~ny To tal. Sb HI uR/1 DODD, Whl Smpl NI ug/1 

0 Chlt>'ine Tot Resd, Field Y8 mg/I W~nic Total, As HS I<' b r ug/1 0 DOE. Whl Smpl NS ug/1 

QColt>' Y9 Pt-Co O Bartum Total, Ba H9 ugtl O DOT, Whl Smpl N9 ug/1 

1,:D=:.;;O.;;;dt>';._ ___ --1..;Y.;,o..,_ .......... -4,. ..... --1..-.i-..... -T ... .. N.~D:=.;;.Be;;.ary;;;.liu;;;.m.;.T.;;;ota;;.;l....;Be~-.. H..;04--1-4 ..... _,_,1.--+-..... ....;U~i/l .::D:.O_ie_ldr_in_. w_h_l _Sm..;.l)l_..,.._NO-+---+--l-..-+--+--+----+.....,.ug/1 
OTuitidity Ul FTU 08ismuth Total. Bi JI ug/1 QChlonlane, Whl Smpl Ml ( 

~n!uctivity at 25 C° U2 llf f\ L:J U-MHO O Boron Total. 8 J2 ug/1 O Endrin, Whl Smpt M2 \ g11 ' 

I~-lab U3 h t1 S. U. I lia't'adm1Um Total. Cd JJ I.(, ·~ ug/1 0 Heptachlt>', Whl Smpl M3 ug/1 

O pH, CaCOs Stability U4 S. U. B'(;hromrum Total. Cr J4 IL J '.:l, Ir', ug/1 0 Hchlr-t()Jxide, Wht Smpl M4 u&( 

~nity Total. CaCO. US f:,, l.j J mg/I O Chromium Hex. Cr JS ' - ug/1 O lindille. Whl Smpl MS ug/1 

OAlkalinity Phth. CaCO. U6 mg/I O Cobalt Total. Co 16 ug/1 O Methoxychlor. Whl Smpl M6 ug/ 

QAlkalinity, CaCO. Stabl U7 mg/I I Q<opper Total, Cu JI ! ~ /f", I', ug/1 O Malath10n. Whl Smpl M7 ug/ 

0 Carton Oioxil1!, CO. us 
I ~idity Total, CaCO. U9 

OAcidity M.O .. CaCO. uo 
I 0flardress Total. CaCO. 11 

01lesidue, Total 12 

OResidue, Total Volatile 13 

Qf!es1due. Total Nflt (Slls) 14 

O Residue, Vol Nflt 15 

Qf(esiliie, Total ftt !Diss) 16 

D Residue. Vol flt I 7 

O Residue. Sett!able 

gfrtrogen Ammonia. N 

0fiitr~ N 

IQ!l'itrate, N 

D Phosllilorus Total, P 

O Phospho11Js Soluble. P 

D Phos(ilate Total, PO. 

0 Phosphate Ortl!o, PO. 

~ate, SO. 

OSulfite, SO. 

osu~s 
lid{hlt>'ide. Cl 

18 

19 

10 

01 

02 

03 

04 

05 

06 

07 

08 

09 

00 

mg/I ~Total. fe JS It l~ r,,. ug/1 OParathion. Whl Smpl M8 u&( 

k" l mg/I O Iron Diss. Fe J9 ug/1 O Methyl Parathn. Whl Smpl M9 ug/ 

mg/I O Iron Ferrous. Fe JO ug/1 O Beta. Total MO r;r.l 

mg/I lia'(ead Total, Ft Kl V IJ ug/1 OBeta. Diss , l r;r. / 

mg/I O lithium Total. Li K2 ug/1 O Beta, Sllspd ,2 r;r./ 

mg/I O Manganese Total. Mn K3 ug/1 OAlpha. Total ,3 pc/ 

L L (" n!g/1 0 Mercury Total. Hg X4 ug/1 OAIJi,a. Diss ,4 r;r.l 

mg/I O Molybdenum Total. Mo KS ug/1 OAlpha, Sllspd ,5 pc/ 

mg/I Qft'K:kel Tolal. Ni K6 f 4 i'\ (\ ,.... • ug/1 O Radium 226. Total ,6 r;r./ 
'- mg/I O SelenWJm Total. Se K7 - u&fl O Stront;um 90. Tota, ,7 . rt.I 

mg/I (w,!l(Yer Total. Ag K8 / '=\ {', ug/1 0 Coliform Total. MF ,8 #II 00m 

mg/I O Slront~m Total, St K9 ug/1 0 Coliform Total MPN, Conf ,9 #/lOOm 

mg/I O Thallium Total. Tl KO ug/1 0 Fecal Coli Total. MF ,0 #IIOOm 

mg/I (J;j,ffnTotal. Sn LI .c._ L ("J " ) ug/1 OFecal Strep Total. MF .I #IIOOn 

f 'l"ll."1 mg/I O Titanium Total, Ti l2 ug/1 O Plate Count. Tolal .2 #Im 

mg/I OTungsten Total. T l3 ug/1 OAlgae. Total .3 #Im 

mg/I O Vanad1um Total. V L4 • ug/1 0 TOO .4 mg/ 

mg/I ~ Total. Zn LS k'.' l."'l ,._, ug/1 O BHC _ .5 ug/ 

mg/I O Zirconium Total. Zr L6 ug/1 I~ .6 ?., .U ·, ~ , 
h4 mg/I O 800. 5:Day L7 mg/I O Conduct,vity. Field .7 , u~ , 

mg/I ~ L8 j . "j mg/I 0 

mg/I O Chlorine Demand. 15 min L9 mg/I 0 

1 I mg/I O Calton Total Org, C lO mg/I O 
- I 

COPY DlSTRISUTION: White - Doto Processing White - Central Office Yellow - District Office Pink - Owner Wh ite - Laboratory 
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Date Received 

Date Reported 

'oo 

Control-- 2-

OHIO DEPARTMENT OF HEALTH 
WATER QUALITY ·DATA 

Laboratory 

Sample Code 

D 
Date of grab sample 
(or last date of 
composite sample) 

Laboratory Number 

27570 

Hour Minute Composite Ty~ 

ao DD 
Ground _ __,..;-;;; . S O Comp O Water O S B · · D t Year Month Oay Hour Minute 

Sample Types: D Water l!:f'"'"uustrial O ewage Mon Supply tream eginning a e 

Analysis to be Reported ta: ~ 0 COO O SE O NE O SW O NW Compo~!te Sample ._I ....... :..__ .. I_ ... : _ ... 1 ....... :_ ... l _c_._l ....... :_ ... ,_.._: __, 

FreQuency 

DD 

ORegulai- {or indicate by checkilg boxes) O fluoude Diss. F HI 

OFlow Y2 CFS lg61coum Totll. ca H2 

In Water Temperatur?, Field YJ c· l~ones,um Total. Mg HJ 

OPH, Field Y4 s. u. [fi}f(ussoum Iota!. K H4 

0 Oissol>ed Oxygen, Field Y5 mg/I ~,um Total. Na H5 

0 Hydrogen Sulfide. field Y6 mg/I Ql(ium111Jm Total. ~ H6 

0 Chlorine frtt Avl. f ield Y7 mg/I D Ant!!'(lny Total. Sb H7 

0 Chforr,e Tot Resd. Field Y8 mg/I 0'frsenic Total. As H8 

OColor Y9 Pl-Co 0 Baroum Totll, Ba H9 

OOda YO T. N. 0 Ber,hum Total, Be HO 
,_.- 111lldity Ul FTU D S1smut11 Total. s, JI 

"~- ,ondi.dwity at 25 C- U2 '"? .J ... l.J U-MHO OBorn!' Total. 8 J2 

l~. Lab UJ ,~I ~ s. u. 1 &a'Cadm,um Total. Cd J3 

D pH. caco. Stabtlity U4 s. u. IIJ6"romoum Total. Cr )4 

~kahn11y Totat. caco. us ly I mg/I O Chromium Hex. Cr JS . o Alkalinity Plltn. caco. U6 mg/I 0 Cobalt Total. Co J6 

OAlka11nity, CaCO. Stabl U7 mg/I I (B'Copper Total. Cu )7 

0 C~n Dioxide, CO. U8 mg/1 l~ron Total. fe J8 

l!jAcidity Total, CaCO. U9 Kl mg.II D Iron Diss. fe J9 

OAcldity M.O., CaCO. uo mg/I O Iron Ferrous. fe JO 

[i&1lardness Total. caco. II l ;'.l ") mf/1 ~ Total. Pb Kl 

eu,esldue. Total 12 [,q ,:', ~ mf/1 D Li thium Total. Li K2 

D Res,~. Totll Vol at l e 13 mg/1 D Manganese Total. Mn K3 

ldi{es,due. Total Nit (Sus) 14 k:' \. [; ntg/1 D Mercury Total. Hg K4 

0 Res,~. Vol Nit 15 mg/I 0 Molybdenum Total. Mo KS 

!idf{es1<1,e. Total flt (Oiss) 16 1,q. ('\ () mg/I {Bffickel Total. Ni K6 

0 Residlle, Vol At 17 mg/I D Sel'!'NJm Totll. Se K7 

D Residue. Settlable 18 mg/I ~l>er Total. Ag K8 

0 Nitl!)&en Organic. N 19 mg/I O Strontoum Total. S, K9 

I 0kitroeen Ammonta. N 10 r...-. l\ "\ mg/I 0 Thal '!!lm Total. Tl KO 

a;tt'i'I,~e. N 01 ~ I"') mg.II [~n Total. Sn LI 

I [Mfiitrate. N 02 I lL :.J mg/I O Titanoum Total. Ti L2 

D Phosphorus Total. P 03 - I mg.II 0 Tungsten Total. T L3 

D Pl1osot,01Us Soluble. P 04 mg/I QVana~ To tal. V L4 

D Phosiilate Total. PO. 05 mg/I ~ inc Total. Zn LS 

D ~ate Or11lo. PO. 06 mg/I O Zntomum Total. Zr L6 

-lfa!e. SO. 07 IF.i le mg/I oeo~0ar l7 

,._, aulfite. SO. 08 • mg/I HCOO L8 

OSu_!.!jde. S 09 mg/1 OChlor1ne Demand. 15 m,n L9 

at;hlonde, Cl 00 ... , mg/I 0 Cart>on Total Org, C LO 

COPY D1STRl13UT10N : White - DQtQ P roces sing 
9 4956,32 - Ohio Deportment of Health 
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,,,-

mf/1 l~yan_ldt. CN NI I/ r.. (l I mr/ 
~ L~ mg/I i~AS N2 ''\ h 11 mi/I 

-l D 0 Oil~se. Total NJ 
. 

mf/1 mr/1 
1-'r, 

mr/1 l~nols N4 l( I-:! ug/1 ) 

1 I~ mg/I O Tan111n lign1n N5 mg/I 

H fl ,... 
ug/1 O Aldrin, Whl Srnpt N6 ur/1 

ug/1 0 DOD. Wh1 SmJ)I H7 Ull/1 

i<.. \ (; ugil DODE. Whl Smot N8 ui/ 

ug/1 0 DOT. Whl Smpl N9 ug/1 

uR/1 0 O,eldnn. Whl Smpl NO ui/ 

ug/1 OChfordane. Wllt Srnpl Ml ug/1 

ug/1 O fndrin. Whl Smpt M2 ug/1 

<. [::; ug/1 D Heptachta. Whl Srnot M3 ug/1 

k:" '~ f;. ug/1 0 Hchlr-Epoxlde. Wht Smpl · M4 ug/ 

ug/1 D L1nd:r,e. Whl Smpl MS ug/ 

ug.11 O Methoxychlor. Whl Smot M6 ug.l 

K 3 "' ug/1 D MalathlOfl. Wlll Srnpt M7 uf/ 

IL ,") If\ uf/1 0 Parathion, Whl Srnpl M8 ug/ 

ug/1 O Methyl Parathn. Whl Smpl M9 ug/ 

ug/1 OBeta. Total MO pc/ 

< ·:,., ,.., ug/1 0 8eta. O,ss , I pc/ 

• ug/1 D Beta. Sus pd ,2 pc/ 

ug/1 O Al!ila. Total ,3 pc/ 

ug/1 OAl!ila. Diss ,4 pc/ 

ug/1 D Allil3. Suspd ,s pc/ 

<I ") [(' ug/1 O Radium 226. Total ,6 pc/ 

ug/1 0 Stront,um 90. Total ,1 pc/ 

I:::: ? r- ug/1 0 Coliform Total. MF ,8 #/I IJOn 

ug/1 OColo lorm Total MPII. Conf ,9 #/IOOn 
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Appendix B 

Station Characteristics for Brush Creek 
Macroinvertebrate and Fish Collection Sites 

Station 1 (Mile Point 7.8) 

General Location 

Latitude/Longitude 

Width 

Depth 

Flow 

Stream Morphology 

Stream Order 

Substrate 

Aquatic Vegetation 

Canopy 

Prevailing Land Use 

0.7 mi. NE of Phillipsburg, 30 yds. ust. St.Rt. 49 
bridge, Montgomery Co., Clay Twp. 

39°54'20 11/84°24'20 11 

1 I -10 I 

1 1 -2 I 

Continuous 

Channelized, beginning to recover; no well defined riffles, 
mostly run 

II 

Coarse gravel - sand; silt depth 611 -12 11 under bridge, bottom 
relatively silt-free ust. bridge 

Filamentous green algae abundant, floating mats covering 
entire stream in several places 

10% 

Cropland, pasture lands 

Station 2 (Mile Point 7.1) 

General Location 

Latitude/Longitude 

Width 

Depth 

Flow 

Stream Morphology 

Stream Order 

Substrate 

Aquatic Vegetation 

Canopy 

1.1 mi. N. of Phillipsburg, 50 yds. dst. and ust. County 
Line Rd., Miami and Montgomery Co., Clay and Union Twp. 

39 .. 55'15"/84°24'15" 

1 1 -2 I 

Continuous 

Channelized, but recovering; small riffles, defined pools, 
runs 

I I 

Gravel-sand; some silting near bridge, bottom covered 
by dark sludge in some pools 

Filamentous green algae sparse dst. bridge, non ust. 

10% dst. bridge, 90-100% ust. bridge. 
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Prevailing Land Use Cropland, pasture lands 

Station 3 (Mile Point 2.8) 

General Location 

Latitude/Longitude 

Width 

Depth 

Flow 

Stream Morphology 

Stream Order 

Substrate 

Aquatic Vegetation 

Canopy 

Prevailing Land Use 

1. 5 mi. SE of Laura, 70 yds. dst. and 20 yds. ust . Shiloh 
Rd., Miami Co., Union Twp. 

39°58 1 511 /84°23 1 30 11 

l O I -40 I 

1 1 -3 I 

Continuous 

~ood pool-riffle development; submerged logs, stumps , 
boulders 

III 

Boulder-rubble-coarse gravel-sand; some silting near drainage 
tiles 

None evident 

50-90% 

Cropland, pasture lands 

Station 4 (Mile Point 0.4) 

General Location 

Latitude/Longitude 

Width 

Depth 

Flow 

Stream Morphology 

Stream Order 

Substrate 

Aquatic Vegetation 

Canopy 

Prevailing Land Use 

2.3 mi. NW of West Milton, 90 yds dst. and 10 yds. ust . 
Ellerman Rd., Miami Co ., Union Twp. 

1 1 -4 1 

Continuous 

Excellent pool-riffle development; submerged logs, stumps, 
boulders, undercut banks 

III 

Boulder-rubble-coarse gravel-sand; silting not evident 

Non evident 

75%-90% 

Cropland, pasture lands 
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Station 5 (Ludlow Creek; Mile Point 2.9) 

General Location 

Latitude/Longitude 

Width 

Depth 

Flow 

Stream Morphology 

Stream Order 

Substrate 

Aquatic Vegetation 

Canopy 

Prevailing Land Use 

2.4 mi. NW of West Milton, Ellerman Rd . , Miami Co., 
Union Twp . 

39°59 1 20 11 /84°22'0 11 

30 1 -60 1 

l 1 -2 1 

Continuous 

Good pool - riffle development, area sampled predominately 
riffles and runs 

I II 

Boulder, rubble, coarse gravel, sand, silting not evident 

None evident 

50% 

Cropland 
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INTRODUCTION 

This volume of the 305(b) report describes existing water quality and 
evaluates the status of Ohio's surface waters with regard to the 1983 clean 
water goals established by the Clean Water Act of 1977. Additional 
information in this volume includes, wherever available: (a), projections of 
water quality conditions after implementation of pollution control programs; 
(b), an assessment of non-point source pollution problems (excluding cost 
estimates for implementation); (c), an evaluation of the effectiveness of 
existing pollution control programs. 

The goal of the Act is conmonly expressed as 11fishable/swimmable waters" and 
was defined in the Act as" ••. water quality which provides for the protection 
and propagation of fish, shellfish, and wildlife and provides for recreation 
in and on the water ••• "(Section 101(a)(2) of PL 95-217). The Act further 
stated that this goal be achieved, wherever attainable, by July 1, 1983. 
Fishable/swirrrnable waters are difficult to define in precise and practical 
terms. Therefore, water quality standards commonly serve as surrogates for 
the fishable/swirrrnable goal and are the enforceable components of the Act upon 
which many pollution abatement programs rest. States set water quality 
standards based on the criteria necessary to protect aquatic life and human 
health. Thus, compliance with water quality standards is one method of 
assessing progress towards attaining fishable/swirrrnable waters. However, it 
should not be the only measure of the condition of a water resource; a 
comprehensive evaluation encompassing both physical/chemical and biological 
data is a better determination of whether or not the fishable/swimmable goal 
of the Act is being achieved. 

Evaluations of the attainment of the 1983 goals in this report were made 
primarily with information regarding compliance with physical/chemical water 
quality standards. Biological evaluations generally were not included, 
however, they will be an integral part of the 1982 305(b) report. For the 
purpose of this report, data were compared to Warmwater Habitat(WWH) water 
quality standards (Chapter 3745-l of the Ohio Administrative Code) and 
violations were noted. A supplemental document (Reference Document 2 to the 
1980 305(b) report) contains tabular listings of standards violationsl 
recorded from July 1, 1977 through June 30, 1979. Ohio EPA water quality 
information predating July 1977 was frequently considered in the evaluation of 
the attainment of 1983 goals for stream segments where recent data were 
inadequate. On occasion, published and unpublished data from outside the 
Agency were also considered. These subbasin reports primarily contain 
narrative descriptions of water quality; all unpublished data were referenced 
as accurately as possible and are available from the Ohio EPA upon request. 

Streams and stream segments were classified with respect to the attainment of 
1983 clean water goals as follows: 

1) streams and stream segments that currently meet 1983 goals, 

Violations data include all persistant toxicants, all heavy metals and 
priority pollutants, and all standards violations which impacted subbasin 
mainstems or which occurred in subbasin mainstems. 



2) streams and stream segments that are expected to meet 1983 goals after 
implementation of pollution controls prior to 1983, and 

3) streams and stream segments that are not expected to meet 1983 goals. 

A large number of streams could not be evaluated because of insufficent data. 
Approximately nine percent of the 43,9002 stream miles in Ohio have been 
evaluated in this report; however, 32 percent of the principal rivers and 
streams in Ohio3 were evaluated. The quanity of data needed to make an 
evaluation was not standardized, but it consisted of at least four or more 
samples per year at one or more stations, in most cases. Segment delineation 
was usually based upon the location of sampling stations in relation to major 
point source dischargers and major tributary streams. Data were not 
extrapolated beyond significant point sources or major tributaries. 

The subbasin reports were assembled by District Surveillance personnel of the 
Ohio EPA. Guidelines were provided for evaluating water quality and 
classifying streams with respect to the 1983 goals. However, a degree of 
subjectivity is inherent in the evaluations contained in this report. For 
example, if data revealed no standards violations in a stream segment the 
evaluation indicated that the segment currently meets 1983 goals. But when 
occassional4 standards violations for parameters like iron, lead, and fecal 
coliforms occurred, the segment may or may not have been classified as meeting 
1983 goals. This decision depended upon the interpretation of the District 
Surveillance groups as to the severity of the problem and whether or not 
actual fishable/swinmable uses were being impaired. Wherever frequent5 
standard violations occurred for any parameter, the str eam was classified in a 
category other than currently meeting 1983 goals. 

Each subbasin report contains a sunmary which assesses overall water qua l ity 
and water quality problems. Delineated streams or stream segments that are 
expected to meet 1983 goals after the implementation of pol l ution controls 
prior to 1983, or that are not expected to meet 1983 goals by 1983, include 
the following information, wherever available: prob lem type, location, source 
(by point or non-point source category), severity, extent, corrective measures 
being taken, and conditions expected after the implementation of po ll uti on 
controls. An evaluation of water quality trends were presented, wherever 
possible, along with reconmendations. 

2 

3 

4 

5 

Number of stream miles (excluding intermitent streams) listed in Gazetteer 
of Ohio Streams, (Division of Water, Ohio Department of Natural Resources). 

Principal streams are all subbasin mainstems plus streams draining more 
than 100 square miles. 

Occasionally - wWH standard(s) exceeded twice/year based upon a monthly 
sampling frequency; one/ year based upon a quarter ly samp li ng freq uency; or 

10% and 25% exceedence based upon some other sampling frequency 
(example - intensive survey sampling) . 

Frequently - wWH standard(s) exceeded three or more t imes / year based upon 
a monthly sampling frequency; twice or more/year based upon a quarterly 
sampling frequency; or 25% exceedence based upon some other sampling 
frequency (example - intensive survey sampling). 

IV-2 



Sunmary 

The evaluations with respect to the attainment of the fishable/swimrnable goals 
in Ohio surface waters are sunmarized in Table IV-1. Two important 
conclusions can be drawn from these findings. First, data were not available 
for many streams, thus limiting the stream miles evaluated to 3758, or only 9 
percent of the 43,900 stream miles in Ohio. Over 2700 stream miles were found 
to currently meet the fishable/swinmable goals, or are expected to achieve 
that goal prior to 1983. The small percentage of the total stream mileage 
actually evaluated and t he non-representative method of selecting streams for 
evaluation {i.e., a bias towards selecting stream segments in problem areas) 
precludes any projection of the percentage of total stream miles in Ohio that 
will meet the 1983 clean water goals. Considerably more is known about the 
principal streams (32 percent of the 7086 miles of principal streams), 
reflecting the emphasis these areas receive in the Ohio Water Quality and 
Pollutant Source Monitoring Strategy (Monitoring Strategy) . Of the principal 
streams evaluated, 1602 miles, or approximately 70 percent, were found to 
currently meet the fishable/swinmable goals, or are expected to achieve that 
goal prior to 1983. The substantial percentage of principal stream miles 
actually evaluated and the fact that the Monitoring Strategy primarily 
addresses known point source water quality problem areas suggests that 70 
percent is a good estimate of the principal stream miles in Ohio that will 
meet the 1983 fishable/swimmable goal. It is important to point out that the 
degree of knowledge about the streams evaluated is quite variable and may not 
be sufficient in some cases to accurately assess water quality for other 
purposes. For example, the amount and kinds of information needed by Ohio EPA 
to determine water quality standard use designations in the future will 
probably be more extensive than the data utilized in some of the subbasin 
reports. 

Table IV-1. Sunmary of the evaluations made in the 1980 305(b) subbasin 
reports. 

Fishable/Swimrnable 
Status 

Currently meets goals 

Expected to meet goals 
prior to 1983 

Not expected to meet goals 
prior to 1983 

Total evaluated 

All Streamsa 
miles {percent) 

2217 {5.0%) 

519 (1.2%) 

1022 (2.3%) 

3758 (8.5%) 

Principal streamsb 
miles (percent) 

1287 (18.2%) 

315 {4.4%) 

654 (9.2%) 

2256 (31.8%) 

a Number of stream miles {excluding intermittent streams) listed in 
Gazetteer of Ohio Streams (Division of Water, Ohio DNR). 

b Principal streams are all subbasin mainstems plus streams draining more 
than 100 square miles. 
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Secondly, the overall findings of the subbasin reports suggest that 
modifications to the Monitoring Strategy are in order. As described above, 
the fixed station network practically overlooks small streams, which are 
primarily evaluated with intensive surveys. Only 32 percent of the principal 
stream miles in Ohio have been evaluated with the fixed station network since 
1972. It is clearly beyond the resources of the State to monitor all streams, 
but modifications to the present Monitoring Strategy and the development of 
computer software for data analyses could yield more information per sample 
analysis. A well designed sampling and data analysis program can provide 
useable information concerning existing ambient water quality and long term 
trends on a subbasin or regional basis without sampling every stream. 
Additional sampling in Ohio is needed to address the impact of watershed 
characteristics (i.e., land-use, soils, population density) on ambient water 
quality.6 Such information can and will be obtained utilizing the fixed 
station network in conjunction with the intensive stream surveys and special 
non-point source monitoring. The reader is referred to Volume II of the 1980 
305(b) report for details concerning the Monitoring Strategy. 

The findings of several key subbasin reports with water quality problems are 
outlined below. 

Ottawa River Subbasin. The Ottawa River below Lima is not expected to meet 
the fishable/swinmable goals prior to 1983 but recent studies revealed 
substantial improvements in water quality compared to 1960 conditions. 
Further improvement in the Ottawa River will be dependent on a reduction of 
the anmonia load entering the Ottawa River from the Standard Oil Refinery and 
the Vistron Corporation. 

Cuyahoga River Subbasin. Analysis of water quality data from the Cuyahoga 
River revealed substantial improvements in dissolved oxygen concentrations 
over the past ten years. However, most of the Cuyahoga River and many of the 
major tributaries are not expected to achieve fishable/swinmable conditions 
prior to 1983. Water quality improvements are expected during the mid and 
late 1980's after completion of numerous pollution abatement projects that are 
under construction or in the design stages. 

Great Miami Basin. A 95-mile stretch of the Great Miami River from Tipp City 
to the Ohio River is not expected to meet the 1983 clean water goals. The 
worst degradation exists between Dayton and Franklin where numerous municipal 
and industrial dischargers cause severe temperature and dissolved oxygen 
problems. Continued water quality problems are foreseen despite numerous 
wastewater treatment improvements under construction or planned. 

6 This need is demonstrated by numerous subbasin reports in this volume 
that suggest that elevated heavy metal concentrations (especially iron, 
also lead and cadmium) and high fecal coliform concentrations are 
attributable to widespread existing or natural background conditions. 
More specific data are clearly needed to fully understand these and 
similar problems. 
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Middle Scioto River Subbasin. Pollutant loading from the metropolitan 
Columbus area exceeds the assimilative capacity of the Scioto River, despite 
wastewater treatment improvements at several facilities. Warmwater Habitat 
(WWH) standards violations for dissolved oxygen, a111nonia, fecal coliforms, and 
phenolics were observed. The diversion of upstream flows for public water 
supplies combined with the sheer volume of wastes generated in the 
metropolitan· Columbus area will likely prevent the attainment of the 1983 
clean water goals in the foreseeable future . 

Upper and Middle Tuscarawas River Subbasin. The upper Tuscarawas River from 
the headwaters to below the Sandy Creek confluence is a very complex system. 
Over 290 point sources discharge to the river or its tributaries. The primary 
water quality problems in the Tuscarawas River mainstem are dissolved oxygen, 
a111nonia, phenolics, and total dissolved solids. Improvements are expected in 
the Tuscarawas River above Barberton after completion of several pollution 
control projects. However, the river below Barberton is not expected to meet 
1983 goals in the foreseeable future. 

Mahoning River Subbasin. Urban and industrial land-use has a substantial 
impact on the water quality of the Mahoning River below the city of Warren. 
The sheer volume of wastewater generated combined with generally outdated 
wastewater treatment at municipal and industrial facilities creates a grossly 
polluted aquatic environment. Water quality improvements are anticipated 
following the termination of steel making operations at several plants in the 
Mahoning Valley, but 1983 clean water goals are not expected to be attainable 
within the foreseeable future. 

The water quality problems discussed above result primarily from point source 
discharges and also urban non-point source runoff (including combined sewer 
overflows). Water quality degradation arising from mine drainage non-point 
pollution are prevalent in Southeast Ohio. Areas impacted by mine drainage 
include portions of the Hocking River Basin, the Raccoon Creek Basin, the 
Moxahala Creek Subbasin, and several minor Ohio River tributaries. The reader 
is referred to a separate document (Volume V of the 1980 305(b) report) 
compiled by the Industrial Coal Operations Group of the Ohio EPA for a 
detailed treatment of the mine drainage problem. 

Little detailed information is available concerning the impact of agricultural 
non-point pollution on fishable/swi11111able conditions in Ohio streams, although 
siltation, channelization, and riparian habitat alterations have had 
documented impacts on the fisheries of Ohio?. Intensive agricultural 
land-use exists in many areas of Ohio and potential water quality impacts were 
cited in subbasin reports from the Wabash, Maumee, Sandusky, Scioto, and Great 
Miami river basins. Impairment of the 1983 clean water goals was not 
attributed to agricultural non-point pollution in most instances. However, 
more comprehensive evaluat ions (i.e., encompassing in-depth physical/chemical 
and biological sampling) are needed to determine how intensive agricultural 
land-use affects fishable/swirrmable conditions in many streams of northwestern 
and central Ohio. 

7 Trautman, M.B. 1957. The fishes of Ohio. Ohio Univ. Press, Columbus, 
Ohio. 683 p. 
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MAUMEE RIVER BASIN 

ST. MARYS RIVER SUBBASIN (A-1 ) 

SUBBASIN SUMMARY 

The condition of the St. Marys River Subbasin is generally good, with the 
exception of Wirth Ditch and Kopp Creek below the vi l l age of New Bremen, and 
the St. Marys River below the village of Rockford. Approx imately 15.7 stream 
miles in this subbasin are not expected to meet 1983 goals. Occasional, 
serious health hazards may exist due to inadequate sewage treatment ( i.e. 
sewage bypasses during storm runoff events) at the two villages. Otherwise, 
there are no serious problems in the subbasin. Hopefully, new facilit ies wil l 
be constructed at New Bremen by 1983 and possibly at Rockford by 1984-85. 

STREAMS ANO/OR SEGMENTS IN THE ST. MARYS RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

Segment 

A-1-5 

Name/Description 

Center Branch 
From the headwaters to 
Clear Creek (East Branch ) 

Evaluation based upon Ohio EPA, NWOO data, 1978-1979. 

Mi le Points 

6.4 - 0.0 

STREAMS AND/OR SEGMENTS IN THE ST. MARYS RIVER SUBBAS IN THAT ARE EXPECTED TO 
MEET 1983 GoAts AFTER IMPLEMENTATION OF PoLCOTioN CONTROLS PRIOR TO 1983 

Segment 

A-1-2 

Name /Description 

St . Marys River 
From St. Marys to Rockf ord 

Mil e Poi nt s 

45. 2 - 15. 7 

Fecal coliform and i ron Warmwater Habitat violati ons occur in th is segment 
(OEPA, NWDO data, 1978-1979) . The coliform contaminat ion can be attr i buted to 
both the St. Marys and New Bremen Wastewater Treatment Pl ants (WWTP), which 
should be significant ly improved prior to 1983. The i ron vi ol at i ons appear to 
be from non-point sources. 

Segment 

A-1-3 

A-1-4 

Name/ Descr ipt ion 

St. Marys Ri ver 
From the confluence of 
Kopp Creek to the village 
of St. Marys 

Kopp Creek 
From the Wirth Ditch confluence 
to the St. Marys River 

IV-6 

Mile Poi nts 

47.7 - 45. 2 

7. 2 - 0.0 



These segments are subject to fecal coliform and dissolved oxygen violations 
as a result of inadequately treated wastes from the New Bremen WWTP (OEPA, 
NWDO data, 1978-1979). This plant will be abandoned, and a new facility will 
be completed prior to 1983. 

STREAMS AND/OR SEGMENTS IN THE ST. MARYS RIVER SUBBASIN THAT ARE NOT EXPECTED 
ro MEET 1983 GOALS 

Segment 

A-1-1 

Name/Description 

St. Marys River 
From Rockford to the 
Indiana-Ohio State Line 

Mile Points 

15.7 - 0.0 

An ineffective, primary sewage treatment facility, serving the village of 
Rockford (population 1100), causes frequent fecal coliform violations in this 
river segment (OEPA, NWDO data, 1978-1979). In September and October, 1979, a 
lift station breakdown caused raw sewage from the village to be discharged 
into the river. The 1983 goals will probably not be met for this segment 
because of the potential health hazard posed by inadequate and unreliable 
sewage treatment at the Rockford WWTP. The village of Rockford has not been 
certified for Step I planning, and it is unlikely than any improvements in the 
S~Nage treatment facility will be completed by 1983. 

REFERENCES 

Ohio Environmental Protection Agency. 1978-1979 (unpublished). Data available 
from Northwest District Office, Ohio EPA, Bowling Green, Ohio . 
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MAUMEE RIVER BASIN 

LITTLE AUGLAIZE RIVER SUBBASIN (A-2) 

SUBBASIN SUMMARY 

The Little Auglaize River water quality is good, and appears to meet the 1983 
goals. Only one grab sample was collected in 1978; no samples were collected 
in 1979. However, a number of samples were collected in 1976 and in 1977 with 
no violations being noted (OEPA, NWOO data, 1976-1977). The Little Auglaize 
River has a slightly lower total nitrogen content than surrounding river 
basins. 

The absence of recent information for Town Creek prohibits an accurate 
evaluation of the water quality, although observations indicate that the upper 
portions of Town Creek are adversely effected by a municipal discharge. 
Approximately 5.1 stream miles in the Town Creek drainage are not expected to 
meet 1983 goals. Additional sampling is necessary to adequately evaluate this 
segment. 

STREAMS ANO/OR SEGMENTS IN THE LITTLE AUGLAIZE RIVER SUBBASIN THAT CURRENTLY 
MEET 1993 GOAL$ 

Segment 

A-2-1 

A-2-2 

Name/Description 

Little Auglaize River 
From Prairie Ditch 
to the Auglaize River 

Middle Creek 
From Town Creek 
to the Little Auglaize River 

Evaluation based upon Ohio EPA, NWOO data, 1976-1978. 

Mile Points 

37.0 - 0.0 

6.9 - 0.0 

STREAMS ANO/OR SEGMENTS IN THE LITTLE AUGLAIZE RIVER SUBBASIN THAT ARE 
EXPECTED TO MEET l983 GOALS AFTER IMPLEMENTATION OF POLLUTION CONTROL$ PRIOR 

No segments fall into this category. However, there is insufficient data for 
portions of the subbasin. 

I 

STREAMS ANO/OR SEGMENTS IN THE LITTLE AUGLAIZE RIVER SUBBASIN THAT ARE NOT 
EXPECTED TO MEET 1993 GOAL$ 

Segment 

A-2-4 

Name/Description 

Town Creek 
From Van Wert to Middle Creek 

IV-8 

Mile Points 

5.1 - 0.0 



The Van Wert Wastewater Treatment Plant (WWTP) has tertiary treatment and 
phosphorus removal; local industries are in compliance with NPOES permits. 
The municipa l effluent is very large in proportion to stream flow and results 
in dissolved oxygen (O.O.) problems and a degraded aquatic community in th i s 
stream segment (OEPA, NWOO data, 1977-1978) . 

The Van Wert WWTP improvements have substantially improved water quality in 
the downstream reaches of Middle Creek and the Little Auglaize River. 
However, the segment of Town Creek downstream from Van Wert will continue to 
experience water quality problems, and is not expected to meet 1983 goals. 

REFERENCES 

Ohio Environmental Protection Agency. 1976-1978 (unpublished ) . Data available 
from Northwest District Office, Ohio EPA, Bowling Green, Ohio. 
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MAUMEE RIVER BASIN 

UPPER AUGLAIZE RIVER SUBBASIN (A-3) 
AND 

LOWER AUGLAIZE RIVER SUBBASIN (A-7) 

SUBBASIN SUMMARY 

The main stem of the Auglaize River generally meets water quality standards 
based on 1978-79 data collected by the Ohio EPA. An exception is an eleven 
mile segment which extends from about 5 miles below Wapakoneta to just above 
the city. However, it is hoped that construction of wastewater treatment 
improvements will be completed prior to 1983. Segments not expected to meet 
the target date include Six Mile Creek below Spencerville and Jennings Creek 
below Delphos. 

The primary non-point source problem in the Auglaize River Basin is sediment. 
This aspect is discussed in detail in the general statement for the Maumee 
Basin. 

STREAMS ANO/OR SEGMENTS IN THE AUGLAIZE RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

Segment 

A-7-1 

A-3-2 

A-3-3 

A-3-5 

A-3-8 

Name/Description 

Auglaize River 
From the Blanchard River 
confluence to the 
Maumee River 

Auglaize River 
From the Ottawa River 
confluence to the 
Blanchard River confluence 

Auglaize River 
From Fisher Road to the 
Ottawa River confluence 

Auglaize River 
From the headwaters to 
Hengstler Road 

Pusheta Creek 
From the headwaters to the 
Augliaze River 

Mile Points 

26.0 - 0.0 

32.0 - 26.0 

73.8 - 32.0 

101. 9 - 85 .2 

13.7 - 0.0 

The above segments meet 1983 goals based upon Ohio EPA sampling during 1978 
and 1979 (OEPA, NWDO data, 1978-1979). 
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STREAMS AND/OR SEGMENTS IN THE AUGLAIZE RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET l983 GOALS AFfER IMPLEMENTATION OF PO[[OfION coNTRd[s PRIOR TO 1983 

Segment 

A-3-4 

Name/Description 

Auglaize River 
From Hengstler Rd. to 
Fisher Road 

Mile Points 

73.8 - 85.2 

Violations in this segment included fecal coliforms, dissolved oxygen (D.O.), 
a111Tionia and occasional heavy metals (OEPA, NWDO data, 1977). The violations 
resulted from combined sewer overflows and inadequately treated wastewater 
from the city of Wapakoneta. Detail plans are under preparation for treatment 
plant and collection system improvements that should be completed by 1983. 
Also, the city is conducting an industrial waste and pretreatment program that 
should control the heavy metal violations. 

STREAMS AND/OR SEGMENTS IN THE AUGLAIZE RIVER SUBBASIN THAT ARE NOT EXPECTED 
To MEET 1983 GdAts 

Segment 

A-3-6 

Name/Description 

Six Mile Creek 
From Spencerville to the 
Auglaize River 

Mile Points 

3.6 - 0.0 

The violations noted have been for a111Tionia, and chromium (OEPA, NWDO data, 
1976). Very high concentrations of phosphorus have also been observed. The 
source is presumed to be storm water runoff from a fertilizer supply plant 
which is still operating in much the same manner as 1976. 

Segment Name/Description Mile Points 

A-3-7 Jennings Creek 
From the Delphos WWTP to the 

4.5 - 0.0 

Auglaize River 

Violations occurred for fecal coliforms, a111Tionia and dissolved oxygen (OEPA, 
1974). The source of the problem is inadequate sewage treatment at the city 
of Delphos Wastewater Treatment Plant. It does not appear that new facilities 
will be constructed before 1983. 

REFERENCES 

Ohio Environmental Protection Agency. 1974. Auglaize River (draft) waste load 
allocation report for the 303(e) continuing planning process for water 
quality management. Ohio EPA, Northwest District Office, Bowling Green, 
Ohio. 

Ohio Environmental Protection Agency. 1976-1979 (unpublished). Data availab le 
from Northwest District Office, Ohio EPA, Bowling Green, Ohio. 
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MAUMEE RIVER BASIN 

OTTAWA RIVER SUBBASIN (A-4) 

SUBBASIN SUMMARY 

A water quality study of the Ottawa River was conducted by the Ohio 
Environmental Protection Agency between 1974 and 1977 (Martin et al., 1979). 
The existing biological and chemical quality of the Ottawa River was evaluated 
in order to assess the impact of improvements in wastewater treatment from the 
city of Lima and industrial discharges located in Lima. The study area 
included a 45 mile segment of the Ottawa River from above Lima to the mouth, 
as well as a segment of the Auglaize River upstream and downstream from the 
mouth of the Ottawa. 

Approximately 39.5 stream miles in this subbasin are not expected to meet 1983 
goals. The data show that the Ottawa River was biologically healthy and water 
quality was good upstream from Lima at river mile 46.0. Fish and 
macroinvertebrate corrrnunities were degraded from just above the Lima Sewage 
Treatment Plant (STP) (RM 37.7) to river mile 7.9. The water quality in this 
section was poor due to a variety of causes. Water quality was fair and the 
river had recovered to a near healthy biological condition near the mouth of 
the Ottawa River (RM 1.0). The water quality of the Auglaize River upstr eam 
and downstream of the Ottawa River was good, as indicated by healthy and 
well-balanced, benthic macroinvertebrate corrrnunities . 

The most severe water quality problems found during the study were: low 
dissolved oxygen (D.O.) concentrations above the Lima STP due to combined 
sewer overflows and a series of dams in Lima; chlorine toxicity problems 
irrrnediately downstream from the Lima STP; and high ammonia and chromium 
concentrations coupled with low dissolved oxygen concentrations downstream 
from an oil refinery and a petro-chemical plant in Lima. The most severely 
polluted stretch of the Ottawa River was from river mile 36.8 to t he Allentown 
Dam (RM 28.8). Fish populations were essentially devoid from this segment of 
the river; only two pollution tolerant species were collected. 

Despite the severe water quality problems documented, a dramatic improvement 
in the chemical and biological quality of the Ottawa River below Lima has 
occurred si nce 1960. In 1960, fish were absent from the entire Ottawa River 
downstream from Lima, as well as in a portion of the Auglaize River downstream 
from its confluence with the Ottawa. Continued improvement was observed 
between 1974 and 1977, as a result of large scale improvements in the Lima STP 
and i ndustrial dischargers in Lima. Further improvement will be largely 
dependent on a reduction of the arrrnonia load entering the Ottawa River from 
the Standard Oil Refinery and Vistron Corporation. 

STREAMS ANO/OR SEGMENTS IN THE OTTAWA RIVER SUBBASIN THAT CURR ENTLY MEET 1983 

Segment 

A-4-1 

Name/Description 

Ottawa River 
From Putnam County Road 19 
to the Auglaize River 
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1.0 - 0.0 



A-4-2 

A-4-5 

A-4-7 

Ottawa River 
From the Hog Creek confluence 
to just above Lima 

Hog Creek 
From the headwaters to the 
Ottawa River 

Sugar Creek 
From the Ford Motor Corp. to 
the Ottawa River 

47.5 - 40.5 

14.2 - 0 

18 . 7 - 0 

The above evaluations based upon Martin et al., 1979; OEPA, 1976; and 
OEPA, NWOO data, 1977-1979. 

STREAMS ANO/OR SEGMENTS IN THE OTTAWA RIVER SUBBASIN THAT ARE EXPECTED TO MEET 
l983 GOALS AFTER IMPLEMENTATION OF PO[[OFION coNfROLS PRIOR To l983 

Segment 

A-4-6 

Name/Description 

Little Ottawa River 
From the Cridersville WWTP 
to the Ottawa River 

Mile Points 

4.2 - 0.0 

This segment is degraded by effluent from the inadequate wastewater treatment 
facilities at the village of Cridersville. Violations found in this segment 
include dissolved oxygen (D.O.) and fecal coliforms (OEPA, NWDO data, 
1977-1979). Construction of new facilities should begin in 1980 and should be 
completed by 1983. 

Segment 

A-4-8 

Name/Description 

Plum Creek 
From the Columbus Grove WWTP 
to the Ottawa River 

Mile Points 

10.7 - 0 

This segment is degraded by overflows from the Columbus Grove Collection 
System, even though the wastewater treatment plant produces and excellent 
effluent (OEPA, NWDO monthly operating reports, 1979). It is possible that 
improvements can be completed prior to 1983. 

STREAMS ANO/OR SEGMENTS IN THE OTTAWA RIVER SUBBASIN THAT ARE NOT EXPECTED TO 
~EET 1983 GOALS 

Segment 

A-4-3 

Name/Description 

Ottawa River 
From the Vistron Coro. to 
Putnam County Road 19 

Mile Points 

36.8 - 1.0 

This segment has significant violations for anrnonia, D.O., MBAS, chromium and 
phenolics, which are primarily attributable to the Vistron Corporation and the 
Standard Oil Company (Martin, et al., 1979). The city of Lima STP also 
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discharges into this segment. Wastewater treatment improvements have recently 
been made (Table IV-I) but further upgrading of these facilities is not 
expected prior to 1983. 

BOD5 

Ammonia 
NH3-N 

Total 
Chromium 

Table IV-2. Percentage reduction of pollutants discharged by 
major point sources on the Ottawa River from 1975 to 1977a. 

Lima WWTP Vistron Corporation Standard Oil Refinery 

lbs/day +78 +47 +48 

lbs/day +81 0 -22 

lbs/day NAb +95 NAb 

a Refer to Martin et al., 1979 for a more detailed analysis. 
b Not applicable 

Segment 

A-4-4 

Name/Description 

Ottawa River 
From just above Lima to the 
Vistron Corp. 

Mile Points 

40. 5 - 36 .8 

Dissolved oxygen (D . O.) violations occur in this segment of the Ottawa River 
(Martin, et al., 1979). Large diurnal fluctuations in D.O. probably result 
from high nutrient and organic matter loadings from combined sewer overflows 
(CSO) coupled with the activities of planktonic algal populations . A ser i es 
of low head dams along this stream segment create favorable conditions for 
planktonic algal blooms, especially during low-flow periods. A program 
allowing for the controlled release of CSO discharge is underway in Lima; 
follow up is needed to assess the impact on water quality. 

REFERENCES 

Martin, G.L., T.J. Balduf, D. O. McIntyre, and J.P. Abrams. 1979 . Water 
quality study of the Ottawa River, Allen and Putnam counties, Ohio. Oh io 
Environmental Protection Agency, Office of Wastewater Pol lution Control , 
Division of Surve i llance. 35 pp. 

Ohio Environmental Protection Agency. 1976 (unpublished) . Draft 305 (b) report 
available from Northwest District Office, Ohio EPA, Bowling Green, Ohio. 

Ohio Environmental Protection Agency . 1977-1979 (unpublished). Data ava i lable 
from Northwest District Office, Ohio EPA, Bowling Green, Ohio . 
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MAUMEE RIVER BASIN 

BLANCHARD RIVER SUBBASIN (A-5 and A-6) 

SUBBASIN SUMMARY 

Land-use in the Blanchard River Subb~sin is predominantly agricultural and 
water quality is generally good (OEPA, 1974). Approximately 23.4 stream miles 
in this subbasin are not expected to meet 1983 goals. A 14 mile segment of 
the Blanchard River fails to meet water quality standards for dissolved oxygen 
and anmonia due to sewage bypasses and insufficient treatment at the Findlay 
Wastewater Treatment Plant (WWTP}. Oil Ditch, a small stream traversing an 
industrial area of Findlay, is seriously affected by various industrial 
discharges causing dissolved oxygen and metals violations. Shallow Run, a 
small stream draining the village of Dunkirk, is affected by septic tank 
effluent, causing dissolved oxygen problems. These three segments are not 
expected to meet 1983 goals in the foreseeable future. 

STREAMS AND/OR SEGMENTS IN THE BLANCHARD RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GOAL$ 

Segment 

A-5-1 

A-6-3 

A-5-4 

A-5-6 

Name/Description Mile Points 

Blanchard River 42.2 - 0.0 
From the Ottawa Creek confluence 
to the Auglaize River 

Blanchard River 91.0 - 56.5 
From the headwaters to the 
Eagle Creek confluence 

Riley Creek 11.4 - 0.0 
From Felt Road to the 
Blanchard River 

Riley Creek 22 . 2 - 14.0 
From the headwaters to Bluffton 

Evaluation of segment 1 based upon current information (OEPA NWDO data, 
1977-1979). Segments 3, 4 and 6 were evaluated in a previous report (OEPA, 
1974). 

STREAMS AND/OR SEGMENTS IN THE BLANCHARD RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATION OF Pd[[UTION coNTRols PRIOR TO 1983 

Segment 

A-5-5 

Name/Description 

Riley Creek 
From Bluffton to Felt Road 

IV-15 

Mile Points 

14.0 - 11.4 



This section is affected by the Bluffton WWTP and collection system. 
Dissolved oxygen violations below the Bluffton WWTP have been noted during 
field surveys (OEPA, NWOO data, 1978). Proposed improvements to the Bluffton 
system should allow this segment to meet the 1983 goals. 

STREAMS ANO/OR SEGMENTS IN THE BLANCHARD RIVER SUBBASIN THAT ARE NOT EXPECTED 
fa MEET 1993 GOALS 

Segment 

A-6-2 

Name/Description 

Blanchard River 
From the Eagle Creek con­
fluence to the Ottawa Creek 
confluence 

Mile Points 

56.5 - 42.2 

This segment is subject to dissolved oxygen, fecal coliform and ammonia 
violations from combined sewer overflows and bypasses of the Findlay WWTP. It 
is unlikely that improvements will occur before 1983, although a facility plan 
is being written. A detailed study on the effects of the Findlay WWTP and 
collection system on the Blanchard River was conducted between 1975 and 1977 
(Balduf and Martin, 1978). 

Segment 

A-6-7 

Name/Description 

Oil Ditch 
From the source to the 
Blanchard River 

Mile Points 

4.0 - 0 

Oil Ditch originates at a catch basin which has six storm and sanitary sewer 
connections. Samples taken in 1976 from two of these connections indicated 
extremely high levels of copper, zinc, lead, iron, cadmium, aluminum, MBAS, 
phenolics, oil/grease, COO, and 8005 (OEPA, NWOO data, 1976). The ditch was 
extremely polluted by several industrial dischargers downstream of this catch 
basin. The only aquatic life observed was sewage fungus. 

Samples taken during a 1975 water quality survey of the Blanchard River 
indicated dissolved oxygen and fecal coliform violations at the mouth of Oil 
Ditch (OEPA, NWOO data, 1975). This survey also indicated that Oil Ditch 
exerts a mildly toxic effect upon the macroinvertebrates in the Blanchard 
River. 

Segment 

A-6-8 

Name/Description 

Shallow Run 
From Dunkirk to the 
Blanchard River 

Mile Points 

5.2 - 0 

A biological investigation of Shallow Run, a small tributary to the Blanchard 
River, was conducted in 1976 (Martin, 1976). The stream was found to be 
grossly polluted between U.S. Route 68 and S.R. 81; septic tank wastes from 
the village of Dunkirk caused the degradation. Bacteriological measurements 
averaged greater than 10,000/100ml, and were frequently much higher. The 
average 8005 was found to be greater than 42 mg/1, and the average dissolved 
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oxygen was 3.3 mg/1. The stream bottom at U.S. Route 68 was covered with 
blue-green algae and sewage fungus. A layer of black sludge several inches 
deep was found beneath this growth. The stream showed some recovery at S.R. 
81, exhibiting pollution-tolerant macroinvertebrates and profuse growths of 
algae. The impact of this organic pollution on the Blanchard River appeared 
to be minimal. 

REFERENCES 

Balduf, T., and G. Martin. 1978 (unpublished). An assessment of the water 
quality in the Blanchard River with emphasis on the effects of the Findlay 
Sewage Treatment Plant, Hancock County, Ohio. Ohio Environmental 
Protection Agency, Northwest District Office, Bowling Green, Ohio. mimeo. 
48 pp. 

Martin, G.L. 1976 (unpublished). Biological investigation of Shallow Run, 
Dunkirk (Hardin County). Ohio Environmental Protection Agency, Northwest 
District Office, Bowling Green, Ohio. mimeo. 2 pp. 

Ohio Environmental Protection Agency. 1974 (unpublished). Draft 305(b) 
report. Available from Northwest District Office, Ohio EPA, Bowling 
Green, Ohio . 

Ohio Environmental Protection Agency. 1975-1979 (unpublished). Data available 
from Northwest District Office, Ohio EPA, Bowling Green, Ohio. 
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MAUMEE RIVER BASIN 

UPPER MAUMEE RIVER SUBBASIN (A-7) 

AND MIDDLE MAUMEE RIVER SUBBASIN (A-10) 

SUBBASIN SUMMARY 

The Maumee River from the Indiana State Line to just above Napoleon, Ohio, 
generally meets Warmwater Habitat (WWH) standards. This segment has 
relatively high BOD, nutrient, and dissolved solids concentrations. Fecal 
coliform levels have improved in recent years and are now generally below 
1000/100 ml. The somewhat higher BOO and nutrient levels at the Antwerp 
sampling station (RM 100.3; STORET station No. 500140) reflect the impact of 
the Fort Wayne, Indiana, metropolitan area. All evaluations were based on 
current data (DEPA, NWDO data, 1977-1979). 

Flat Rock Creek may meet WWH standards, since the only two municipalities 
located on this segment have waste stabilization ponds. These ponds are 
liberally sized and produce a good quality effluent. Additional sampling is 
necessary to adequately evaluate this segment. 

See the Lower Auglaize River Subbasin report (A-7) for the evaluation of the 
Auglaize River. 

STREAMS AND/OR SEGMENTS IN THE UPPER ANO MIDDLE MAUMEE RIVER SUBBASINS THAT 
CORRENILY MEEf 1983 GOALS 

Segment 

A-7-2 

A-10-3 

A-7-4 

Name/Description 

Upper Maumee River 
Indiana State Line to Defiance 

Upper Maumee River 
From Defiance to Napoleon 

Flat Rock Creek 
From the Indiana Line 
to the Auglaize River 

Mile Points 

107.0 - 60.4 

60 . 4 - 45.0 

35 .0 - 0.0 

STREAMS AND/OR SEGMENTS IN THE UPPER AND MIDDLE MAUMEE RIVER SUBBASINS THAT 
ARE EXPECTED to MEET l983 GOALS AFTER IMPLEMENTATION OF POLLUTION coNTROlS 
PRIOR To 1983 

STREAMS AND/OR SEGMENTS IN THE UPPER AND MIDDLE MAUMEE RIVER SUBBASINS THAT 
ARE NOT EXPECTED TO MEET 1983 GbALs 
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None of the segments monitored in these subbasins presently fall into these 
categories, however, the water quality in a portion of these subbasins has not 
been determined. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data 
available from Northwest District Office, Ohio EPA, Bowling Green, Ohio. 
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MAUMEE RIVER BASIN 

TIFFIN RIVER SUBBASIN (A-8) 

SUBBASIN SUMMARY 

The water quality in the Tiffin River Subbasin is generally good and should 
meet the 1983 goals. In previous years routine samples were collected at four 
(4) sampling stations (STORET station Nos. 500160, 500300, 500330, 500340) on 
the Tiffin River and in Bean Creek (OEPA, NWOO data, 1974-1978). These 
stations have not been sampled by the Ohio EPA since mid-1978, but present 
water quality conditions are probably similar to those reported previously. 
Those sample results were characterized by a high dissolved oxygen (0.0.) and 
a low biochemical oxygen demand (BOD) in 20 per cent of the samples, mainly 
during high water conditions. The nutrient level was slightly lower than in 
most of the other Maumee River Subbasins. Also, the water quality appeared to 
be somewhat degraded in the immediate area of Defiance, although not to an 
extent that would impair 1983 goals. No analytical data are available on 
water quality in the tributaries to the Tiffin River, other than for Bean 
Creek. However, indications are that the quality is satisfactory in most 
tributaries. 

STREAMS AND/OR SEGMENTS IN THE TIFFIN RIVER SUBBASIN THAT CURRENTLY MEET 1983 

Segment 

A-8-1 

A-8-2 

Name/Description 

Tiffin River 
From the Bean Creek confluence 
to the Maumee River 

Bean Creek 
From the Michigan State line 
to the Tiffin River 

Mile Points 

49.9 - 0.0 

9.4 - o.o 

STREAMS AND/OR SEGMENTS IN THE TIFFIN RIVER SUBBASIN THAT ARE EXPECTED TO MEET 
l983 GOALS AFIER IMPLEMENfAltoN OF POLLUTION CbNIRoLS PRIOR ro 1983 

~d 

STREAMS AND/OR SEGMENTS IN THE TIFFIN RIVER SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GdALs 

None of the segments monitored in this subbasin presently fall into these 
categories, however, the water quality in a portion of this subbasin has not 
been determined. 

REFERENCES 

Ohio Environmental Protection Agency. 1974-1978 (unpublished). Data 
available from Northwest District Office, OHiuo EPA, Bowling Green, Ohio. 
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MAUMEE RIVER BASIN 

ST. JOSEPH RIVER SUBBASIN (A-9) 

SUBBASIN SUMMARY 

The St. Joseph River currently meets the 1983 goals, although fecal coliform 
and total iron concentrations are near the upper limits of the Warmwater 
Habitat (WWH) standards (OEPA, 1975a). A field survey revealed a high 
diversity of macroinvertebrates and good water quality at three locations 
above and below the city of Edgerton (OEPA, 1975b). 

STREAMS AND/OR SEGMENTS IN THE ST. JOSEPH RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GoAts 

Segment 

A-9-1 

A-9-2 

Name/Description 

St. Joseph River 
From the confluence with the 
West Branch to below Egerton 

St. Joseph River 
From below Edgerton 
to the Ohio-Indiana Line 

Mile Points 

70.3 - 41.6 

41.6 - 33.6 

STREAMS AND/OR SEGMENTS IN THE ST. JOSEPH RIVER SUBBASIN THAT ARE EXPECTED TO 
Mttl 1983 GOACs AFIER IMPLEMENIAl!aN OF PolLOf!dN CoNfRols PRIOR 10 1983 

and 

STREAMS AND/OR SEGMENTS IN THE ST. JOSEPH RIVER SUBBASIN THAT ARE NOT EXPECTED 
To MEET 1983 GOALS 

None of the segments monitored in this subbasin presently fall into these 
categories, however, the water quality in a portion of this subbasin has not 
been determined. 

REFERENCES 

Ohio Environmental Protection Agency. 1975a (unpublished). Draft 305(b) 
report available from Northwest District Office, Ohio EPA, Bowling Green, 
Ohio. 

Ohio Environmental Protection Agency. 1975b (unpublished). Stream survey -
St. Joseph River. Northwest District Office, Ohio EPA, Bowling Green, 
Ohio. 
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MAUMEE RIVER BASIN 

LOWER MAUMEE RIVER SUBBASIN (A-11) 

SUBBASIN SUMMARY 

Approximately 14.1 stream miles in the Lower Maumee River Subbasin are not 
expected to meet 1983 goals. The segment between Napoleon, Ohio, and the 
Interstate 75 Bridge generally meets Warmwater Habitat (WWH) standards. This 
segment has slightly lower BOD and nutrient concentrations when compared to 
the upstream segments. Fecal coliform violations may occur as a result of 
combined sewer overflows caused by significant rainfall events. No WWH 
violations have been detected during periods of low water levels. The section 
of the Maumee River below the Interstate 75 Bridge is in the Maumee Estuary 
and frequent dissolved oxygen (D.O.) and fecal coliform violations have been 
noted in previous years. 

STREAMS AND/OR SEGMENTS IN THE LOWER MAUMEE SUBBASIN THAT CURRENTLY MEET 1983 

Segment 

A-11-1 

Name/Description 

Lower Maumee River 
From Napoleon to the Maumee­
Perrysburg Bridge 

Mile Points 

45.0 - 14 .1 

Evaluation based upon monitoring at Waterville (RM 20.8; STORET 
station No. SOOOBO)(OEPA, NWDO data, 1977-1979) . 

STREAMS AND/OR SEGMENTS IN THE LOWER MAUMEE RIVER SUBBASIN THAT ARE EXPECTED 
TO MEET l983 GOALS AFRER IMPLEMENTATION OF PO[[OTION CONTROLS PRIOR to l983 

None of the segments monitored in this subbasin presently fall into this 
category. However, water quality in a portion of this subbasin has not been 
determined. 

STREAMS AND/OR SEGMENTS IN THE LOWER MAUMEE SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GdALs 

Segment 

A-11-2 

Name/Description 

Lower Maumee River 
Estuary reach 

Mile Points 

14.l - 0 

Frequent WWH violations for 0.0. and fecal coliforms occur in the Maumee River 
Estuary (Toledo-Lucas County Port Authority, 1974). Due to the nature of the 
estuary, extended periods with no outflow occur. Organic materials accumulate 
near and on the river bottom during these periods, because of the poor mix i ng 
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of the water column. Thus, water quality problems (i.e. 0.0. violations) in 
the estuary are most severe in the lower 2 feet of the water column. A number 
of municipal waste water treatment plants (WWTP) discharge into this estuary 
including: the Lucas Co . WWTP (just upstream@ RM 18.3), the Perrysburg WWTP 
(via Grassy Creek@ RM 9.5), and the Toledo WWTP (@ RM 0.5). Combined sewer 
overflows from Toledo, via Swan Creek (RM 5.0), also empty into this segment. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Northwest District Office, Ohio EPA, Bowling Green, Ohio. 

Toledo-Lucas County Port Authority/W.W. Knight Foundation. 1974. The Maumee 
Bay environmental quality study - final report. 
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MAUMEE RIVER BASIN 

LOWER MAUMEE RIVER SUBBASIN AND 

TEN MILE CREEK SUBBASIN (A-12) 

SUBBASIN SUMMARY 

The upstream reach of the Ottawa River above Secor Road (RM 11 .3) has greatly 
improved since the Sylvania Wastewater Treatment Plant (WWTP) was abandoned, 
and sewage flow was diverted to the Maumee River WWTP. Similar improvements 
have been observed in Ten Mile Creek. Although no sampling has been performed 
since 1975, the segment above Secor Road is now assumed to meet 1983 goals . 
The lower section of the Ottawa River is expected to meet 1983 goals upon 
completion of the various phases of the Ten Mile Creek Relief Sewer Project. 

Approximately 14.0 stream miles in this subbasin are not expected to meet 1983 
goals. The upper reaches of Swan Creek appear to meet 1983 goals, while the 
lower section, particularly the segment through Toledo, is not expected to 
attain 1983 goals. 

Since recent sampling data is lacking, judgements are being made on the basis 
of earlier data and recent field observations, along with the knowledge of 
completed facility improvements, or facility improvements under construction. 

STREAMS AND/OR SEGMENTS IN THE LOWER MAUMEE RIVER-TEN MILE CREEK SUBBASIN THAT 
CURRENTLY MEET 1983 GoAts 

Segment 

A-12-1 

A-12-4 

Name/Description 

Ten Mile Creek 
Secor Road to the 
Fulton Co. Line 

Swan Creek 
From the Ohio Turnpike 
to U. S. Route 475 

Mile Points 

34.6 - 11.9 

40.2 - 14 .0 

Evaluation of segment 1 based on Jones and Henry, 1977. 
Evaluation of segment 2 based upon the Toledo Area River and Stream 
Reports, 1968-1974. 

STREAMS AND/OR SEGMENTS IN THE LOWER MAUMEE RIVER-TEN MILE CREEK SUBBASIN THAT 
ARE EXPECTED TO MEEF l983 GOALS AFFER IMPLEMENTATION OF POLLOT!oN coNTROlS 
PRIOR TO l983 

Segment 

A-12-2 

Name/Description 

Ottawa River - Ten Mile Creek 
From Secor Rd . 
to North Maumee Bay 
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Mi l e Points 

11.9 - 0.0 



Current Warmwater Habitat (WWH) violations for this segment fnclude dissolved 
oxygen (0.0.) and fecal coliforms. These problems should be eliminated upon 
completion of the Ten Mile Creek Relief Sewer Project , parts of which are 
under contract and/or construction (Jones and Henry, 1977). 

STREAMS ANO/OR SEGMENTS IN THE LOWER MAUMEE RIVER-TEN MILE CREEK SUBBASIN THAT 
ARE Nor EXPECTED TO MEEF 1983 GOAL$ 

Segment 

A-12-3 

Name/Description 

Swan Creek 
U.S. Route 475 
to the Maumee River 

Mile Points 

14.0 - o.o 

Dissolved oxygen and fecal coliform WWH violations occur in the upper section 
of Swan Creek (above Reynolds Road - RM 10.5) due to septic tank discharges 
and small public or corm1ercial treatment facilities (Jones and Henry, 1977). 
The section of Swan Creek below Reynolds Road is subject to periodic combined 
sewer overflows which contributes to the D.O. and fecal coliform violations in 
this segment. A timetable for the correction of these problems has not been 
determined at this time. 

REFERENCES 

Jones and Henry Engineers. 1977. Ten Mile Creek facilities plan. Prepared 
for the city of Toledo. Jones and Henry Engineers, Limited, Toledo, Ohio. 

Toledo Area River and Stream Water Quality Data Reports. 1968-1974. Toledo 
Pollution Control Agency, Toledo, Ohio. 
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PORTAGE RIVER BASIN 

UPPER PORTAGE RIVER SUBBASIN (B-1) 
AND 

LOWER PORTAGE RIVER SUBBASIN (B-2) 

SUBBASIN SUMMARY 

Water quality in the Portage River Subbasin is only fair, being affected in 
the upper reaches by point source discharges from the cities of Bowling Green 
{North Branch) and Fostoria (East Branch). Sediment loading from non-point 
sources is substantial during runoff events. Approximately 13. 6 stream miles 
in this basin are not expected to meet 1983 goals. The two segments involved 
are low-flow streams and are degraded by sewage, which results in Warmwater 
Habitat (WWH) standards violations for dissolved oxygen (D.O.), ammonia, and 
fecal coliforms. In addition, WWH standards violations for copper and lead 
occur. 

STREAMS ANO/OR SEGMENTS IN THE UPPER AND LOWER PORTAGE RIVER SUBBASINS THAT 
CURRENTLY MEEf 1983 GdALs 

Segment 

B-1-4 

B-1-5 

B-1-6 

B-2-10 

Name/Description 

North Branch 
From the source 
to the Poe Ditch confluence 

Middle Branch 
From the Rader Creek confluence 
to the South Branch 

South Branch 
From the East Branch confluence 
to the Portage River 

Sugar Creek 
From the source 
to the Portage River 

Mile Points 

20.0 - 8.5 

15.7 - 0.0 

45.9 - 33.2 

17.8 - 0.0 

Evaluations of the above stream segments based upon previous 303(e) reports 
(OEPA, 1975) . 

STREAMS AND/OR SEGMENTS IN THE UPPER AND LOWER PORTAGE RIVER SUBBASINS THAT 
~E EXPECTED TO MEET 1983 GOALS AFTER IMPLEMENTAtfoN OF POLLUTION coNTRots 
PRIOR to 1983 

Segment 

B-2-1 

Name/Description 

Portage River 
From Woodville to 
the beginning of the estuary 
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This segment of the Portage River currently violates Warmwater Habitat (WWH) 
standards for fecal coliforms, dissolved oxygen (D.O.) and total iron (RM 
28.2; STORET station No. 500510) (OEPA, NWDO data, 1977-1979). The fecal 
colifonn and D.O. violations are caused by the discharge from the city of 
Bowling Green's Wastewater Treatment Plant (WWTP). A construction grant has 
been awarded to Bowling Green, and it is probable that new facilities will be 
in operation prior to 1983. After the facility becomes operational, this 
section will meet WWH standards for ~11 water quality parameters with the 
exception of total iron. Total iron will continue to exceed WWH standards due 
to background conditions and/or coal pile leachate from cement and lime plants 
in the Woodville area. A policy currently under development by Ohio EPA, 
Industrial Wastewater Division, should lead to the elimination of iron 
violations from coal pile leachate by 1983. 

Segment 

B-1-2 

Name/Description Mile Points 

Portage River 33.2 - 28.2 
From the North Branch confluence 
to Woodv i 11 e 

This section is even more directly affected by the Bowling Green WWTP than 
segment B-2-1 (OEPA, 1975). In addition to 0.0. and fecal coliform 
violations, there have been several ammonia violations. All of these 
violations should be eliminated by the construction of the Bowling Green 
(WWTP). Occassional iron violations slightly in excess of 1 mg/1 occur, but 
these violations should be eliminated by 1983 through industrial control 
measures. A natural total iron concentration of approximately 0.5 mg/1 
appears to exist throughout the Portage River Basin. 

Segment 

B-1-3 

Name/Description 

North Branch 
From Poe Ditch to the 
Portage River 

Mile Points 

8.5 - 0.0 

This section is a relatively low-flow stream with the predominance of flow 
originating from the Bowling Green WWTP during dry weather. Violations occur 
for 0.0., fecal coliforms and ammonia, all of which are attributable to the 
Bowling Green WWTP (OEPA, 1975). A high degree of treatment is planned for 
the Bowling Green Wastewater Treatment Plant, including nitrification and 
filtration, and it is anticipated that this segment will meet the 1983 goals. 

Segment 

B-1-7 

Name/Description 

East Branch 
From Eagleville Road 
to the South Branch 

Mile Points 

7.4 - 0.0 

There are minor D.O. and metals (copper and lead) violations in this segment 
due to inadequate treatment at the Fostoria Wastewater Treatment Plant (Balduf 
and Martin, 1977). Current facility planning is nearing completion and it is 
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assumed that the wastewater treatment plant construction will be completed by 
1983. The completion of new facilities, along with the enforcement of required 
pretreatment regulations, should result in compliance with the 1983 goals. 

STREAMS AND/OR SEGMENTS IN THE UPPER AND LOWER PORTAGE RIVER SUBBASINS THAT 
ARE Not EXPECTED to MEET 1983 GoALs 

Segment 

B-1-8 

Name/Description 

Portage East Branch 
From Eagleville Rd. 
to the Fostoria WWTP 

Mile Points 

11.4 - 7.4 

This section is severly degraded by the discharge from the Fostoria Wastewater 
Treatment Plant with D.O., ammonia, fecal coliform and metals (copper and 
lead) WWH standards being violated (OEPA, 1977). This is a zero flow stream 
above the Fostoria Sewage Treatment Plant and it is doubtful that U.S. EPA 
will fund the degree of treatment required to meet 1983 goals. The downstream 
effect is estimated to occur for approximately 4 miles. 

Segment 

B-1-9 

Name/Description 

Rocky Ford Creek 
From the Source to 
the Middle Branch 

Mile Points 

9.6 - 0.0 

The flow in this section is low during dry weather and is severely impacted by 
residential systems in the village of Cygnet and a relatively poor municipal 
sewage treatment plant in the village of North Baltimore. Frequent D.O. , 
ammonia and fecal coliform violations occur (OEPA, 1975). It is unlikely that 
any WWTP improvements that would improve water quality will be completed prior 
to 1983. 

RECOMMENDATION 

Water quality should be assessed in the Portage River Estuary. 

REFERENCES 

Balduf, T.J., and Martin, G.L. 1977 (unpublished). Water quality survey of 
the East Branch of the Portage River. Available from the Northwest 
District Office, Ohio EPA, Bowling Green, Ohio. 

Ohio Environmental Protection Agency. 1975. 303(e) report - modified waste 
load allocation report for the Portage River Basin. Available from the 
Northwest District Office, Ohio EPA, Bowling Green, Ohio. 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Northwest District Office, Ohio EPA, Bowling Green, Ohio. 
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SANDUSKY RIVER BASIN 

TYMOCHTEE CREEK (C-1) AND SANDUSKY RIVER - (UPPER (C-2), 

MIDDLE (C-3) AND LOWER (C-4) PORTIONS) 

SUBBASINS 

BASIN SUMMARY 

The overall water quality of the Sandusky River Basin is fair to good. The 
major water quality problems are: high nutrient concentrations and transport, 
a heavy suspended solids load, high turbidity, excessive diurnal dissolved 
oxygen fluctuations associated with occasional, nuisance algal blooms, and 
high fecal coliform bacterial levels in many portions of the basin. 

Approximately 71.9 stream miles in this basin are not expected to meet 1983 
goals. The water quality problems are primarily the result of non-point 
source pollution and the inadequate treatment of municipal wastes. Combined 
sewer overflows and agricultural runoff are the major non-point source 
problems within the basin. 

Many areas of the Sandusky River Basin are unsuitable for primary contact 
recreation at certain times because of high levels of fecal coliform 
bacteria. However, most areas sampled in the Sandusky River Basin appear to 
have water quality capable of supportin~ a diverse co111T1unity of warm water 
fish. 

STREAMS ANO/OR SEGMENTS IN THE SANDUSKY RIVER BASIN THAT CURRENTLY MEET 1983 

Segment 

C-4-2 

C-4-4 

C-4-5 

C-4-6a 

C-4-6b 

Name/Description 

Sandusky River 
From below Upper Sandusky 
to Fremont 

Muskellunge Creek 
From the headwaters to 
the Sandusky River 

Green Creek 
From the headwaters to 
the Sandusky River 

East Branch of Wolf Creek 
From the headwaters to 
Wolf Creek 

Wolf Creek 
From the headwaters to 
Bettsville 
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Mile Points 

78.7 - 15.4 

18.3 - 0.0 

15.0 - 0.0 

19 .5 - 0.0 

20.5 - 5.5 



C-3-7 Honey Creek 27.0 - 0.0 
From the headwaters to 
the Sandusky River 

C-1-8 Tymochtee Creek 52.5 - 0.0 
From the headwaters to 
the Sandusky River 

C-2-10 Broken Sword Creek 27.8 - 0.0 
From the Red Run confluence 
to the Sandusky River 

Evaluation of segments 4, 5, 6a, 6b, 7, 8, and 10 based upon OEPA, 
1974. 
Evaluation of segment 2 based upon OEPA, NWDO data, 1977, 1978, 1979. 

STREAMS AND/OR SEGMENTS IN THE SANDUSKY RIVER BASIN THAT ARE EXPECTED TO MEET 
1983 GOALS AFTER lMPLEMENTAfION OF Pol[Of!oN CONTROLS PRIOR ro 1983 

None of the segments monitored in this basin presently fall into this 
category. However, water quality in a portion of this basin has not been 
determined. 

STREAMS AND/OR SEGMENTS IN THE SANDUSKY RIVER BASIN THAT ARE NOT EXPECTED -TO 
MEET 1983 GOALs 

Segment 

C-4-1 

Name/Description 

Sandusky River 
From the S.R . 5 Bridge at 
Fremont to Lake Erie 

Mile Points 

15.4 - 0.0 

This estuary region of the Sandusky River is subject to dissolved oxygen 
(D.O.) violations which generally occur between June and mid-November. 
Warmwater Habitat (WWH} violations for fecal coliforms and iron also occur 
(OEPA, NWOO, 1977-1979}. The probable sources for both the D.O. and fecal 
coliform violations are the Fremont Wastewater Treatment Plant (WWTP) and 
combined sewer overflows from the city of Fremont. Although some improvement 
may be realized through operational modifications at the WWTP and some 
separation of sewers in Fremont, it is doubtful that significant improvements 
will occur before 1983. Also, nutrient enrichment from upstream sources will 
continue to be sufficient to create algal ttbloomstt and subsequent diurnal D.O. 
fluctuations in the often sluggish estuary region. The iron violations are 
only slightly above the 1 mg/1 WWH limit and, due to the relatively high pH, 
are not considered toxic to aquatic life. Relatively high iron levels occur 
naturally throughout the basin as a result of ground water discharge. 

Segment 

C-2-3 

Name/Description 

Sandusky River 
From the headwaters to below 
the city of Upper Sandusky 
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130.2 - 78 . 7 



Dissolved oxygen and fecal coliform violations occur in this segment (OEPA, 
NWDO data, 1977-1979). The dissolved oxygen violations below Upper Sandusky 
probably arise both from diurnal fluctuations due to algal "blooms", and from 
combined sewer overflows in Crestline, Bucyrus and Upper Sandusky. High algal 
populations result from a combination of non-point source and municipal 
nutrient input together with favorable growth conditions. The fecal coliform 
violations are caused primarily by combined sewer overflows. There are no 
programs in the three municipalities which will lead to the construction of 
sewers, or sewage treatment improvements, prior to 1983. 

Segment 

C-4-6 

Name/Description 

Wolf Creek 
From Bettsville to 
the Sandusky River 

Mile Points 

5.5 - 0.0 

This section is subject to 0.0. and fecal coliform violations resulting from 
septic tank discharges in the village of Bettsville, which has no central 
treatment facilities (DEPA, 1974a). It is unlikely that Bettsville will be 
sewered prior to 1983. 

REFERENCES 

Ohio Environmental Protection Agency. 1974 (unpublished). Draft 305(b) report 
available from Northwest District Office, Ohio EPA, Bowling Green, Ohio . 

Ohio Environmental Protection Agency. 1975. State of Ohio, Sandusky River 
Basin, modified 303(e) report. Ohio EPA, Columbus, Ohio. 201 pp. 
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HURON, VERMILION, BLACK, AND ROCKY RIVER BASIN 

HURON RIVER SUBBASIN (D-2 ) 

SUBBASIN SUMMARY 

The Huron River is one of the highest .quality streams in Northwest Ohio. 
Overall water quality is good, although high nutrient concentrati ons and 
violations of the fecal coliform standard are corrmon throughout the subbasin. 
The fecal contamination and nutrient loading occur during storm runoff events 
because of widespread non-point source pollution. Combined sewer overflows, 
agricultural runoff, construction area erosion, and rural septic system 
leachates are among the non-point source problems in the Huron watershed. 

STREAMS AND/OR SEGMENTS IN THE HURON RIVER SUBBASIN THAT CURRENTLY MEET 1983 

Segment 

D-2-1 

D-2-2 

D-2-4 

Name/Description 

East Branch 
From the headwaters 
to the Norwalk Creek confluence 

West Branch 
From the Marsh Run confluence 
to the East Branch 

Huron River 
From Mudbrook Road 
to U.S. Route 6 

Mile Points 

26.3 - 6.3 

35 . 5 - 0 

11 .7 - 0.6 

Evaluation of segments 1 and 2 based upon previous reports (OEPA, 1976 ). 
Segment 4 was evaluated using current data (OEPA, NWDO data, 1977-1979 ). 

STREAMS AND/OR SEGMENTS IN THE HURON RIVER SUBBASIN THAT ARE EXPECTED TO MEET 
1983 GOALS AFTER IMPLEMENTATION OF PO[(OftoN coNTRd[s PRIOR TO l983 

Segment 

D-2-5 

Name/Description 

Huron River Estuary 
From U.S. Rt. 6 to Lake Erie 

Mi l e Po ints 

0. 6 - 0. 0 

The city of Huron presently discharges poor quality effl uent into the Huron 
River. Low dissolved oxygen concentrations are corrmon in t he deeper waters of 
the Huron River Estuary, along with vi olations of the feca l coliform standard 
(OEPA, 1976 ). The construction of improved secondary treatment f ac iliti es, 
and the elimination of combined sewer overflows, will substantially improve 
water quality in the Huron River Estuary and along t he surrounding Lake Er ie 
shorel i ne. Wastewater treatment pl ant improvements wi ll inc l ude phosphorus 
removal and chlorination. 
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STREAMS ANO/OR SEGMENTS IN THE HURON RIVER SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GOALS 

Segment 

0-2-6 

Name/Description 

Norwalk Creek 
From Old State Road 
to the East Branch 

Mile Points 

4.2 - 0.0 

The heavy growth of periphytic algae in Norwalk Creek suggests an abundant 
supply of nutrients in this stream (DEPA, NWOO data, 1974). These nutrients 
originate from storm water runoff from the city of Norwalk, combined sewer 
overflows, and non-sewered treatment devices . This stream also receives the 
backwash water of the Norwalk Water Treatment Plant, and is the outflow stream 
from the Norwalk reservoirs east of the city. 

Segment 

0-2-3 

Name/Description 

Rattlesnake Creek 
From the Norwalk WWTP 
to Huron River 

Mile Points 

2.6 - 0.0 

Rattlesnake Creek has standards violations for amnonia, MBAS, zinc, copper, 
lead, cyanide, fecal coliforms, phenolics, and mercury (DEPA, NWDO data, 
1977-1979). It also has high phosphorus levels and occasional high nitrate 
levels. These violations are directly attributed to insufficient treatment at 
the Norwalk WWTP and inadequate, industrial pretreatment. Insufficient 
natural dilution water during low-flow stream conditions adds to the problem. 

Segment 

0-2-8 

Name/Description 

unnamed stream 
From the Shiloh WWTP to 
the West Branch 

Mile Points 

3.2 - 0.0 

The small tributary which receives Shiloh 1 s wastewater has very poor water 
quality and violates di ssolved oxygen and fecal coliform standards (OEPA, NWOO 
data, 1974). The stream often consists entirely of wastewater and may cause a 
deleterious impact on the West Branch during low-flow stream conditions. 

Segment 

0-2-7 

Name/Description 

Holiday Lake 
Orgin and headwaters of 
Jacob Creek 

Mile Points 

3.3 - 2.9 

A report by the National Eutrophication Survey indicated that Holiday Lake was 
eutrophic, with phosphorus limitations being indicated (U.S . EPA, 1975). Most 
of the lake 1 s nutrient influx is from the Willard WWTP. The lake should be 
modeled to determine the impact of a phosphorus control program on lake water 
quality. The bottom sediment of the lake may be extensively contaminated by 
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oil, heavy metals, and other toxic substances. Further study of these 
sediments are required to determine the extent of contamination and the 
potential for downstream impacts. The outflow of Holiday Lake has standards 
violations for anrnonia, fecal coliforms, MBAS and phenolics (OEPA, 1976). 

REFERENCES 

Ohio Environmental Protection Agency. 1976 (unpublished) . Draft 305(b) 
report . Available from Northwest District Office, Ohio EPA, Bowling Green, 
Ohio. 

Ohio Environmental Protection Agency. 1974, 1977-1979 (unpublished). Data 
available from Northwest District Office, Ohio EPA, Bowling Green, Ohio. 

United States Environmental Protection Agency. 1974. Report on Holiday Lake, 
Huron County, Ohio, National Eutrophication Survey working paper No. 402. 
U.S. EPA, Pacific Northwest Environmental Research Laboratory, Corvallis, 
Oregon. 

IV-34 



HURON, VERMILION, BLACK, AND ROCKY RIVER BASIN 

VERMILION RIVER SUBBASIN (D-3) 

SUBBASIN SUMMARY 

The water quality in the Vermilion River Subbasin is generally good and has 
remained relatively unchanged for the last 10 years. There are few point 
source dischargers in the subbasin and none with a potential to create more 
than a localized problem. One segment which will not meet 1983 goals is 
impacted by inadequate treatment of municipal wastes from the village of New 
London. 

STREAMS ANO/OR SEGMENTS IN THE VERMILION RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GdALs 

Segm_ent 

0-3-2 

0-3-3 

D-3-4 

0-3-5 

D-3-6 

D-3-7 

Name/Description 

Vermilion River 
From the headwaters 
to confluence with the 
Southwest Branch 

Southwest Branch 
From the headwaters 
to the Vermilion River 

Vermilion River 
From the Southwest Branch 
confluence to the 
East Branch confluence 

Vermilion River 
From the East Branch confluence 
to the East Fork confluence 

East Fork 
From the headwaters 
to the Vermilion River 

Vermilion River 
From the East Fork confluence 
to Lake Erie 

Mile Points 

58.7 - 49.5 

10 . 4 - 0.0 

49.5 - 33.0 

33.0 -16.6 

9.3 - 0.0 

16.6 - 0.0 

Evaluation of the above segments based upon previous 305(b) reports (OEPA, 
1976) . 
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STREAMS AND/OR SEGMENTS IN THE VERMILION RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLUTION CONTROLS PRIOR TO 1983 

None of the segments monitored in this subbasin presently fal l into this 
category. However, water quality in a portion of this subbasin has not been 
determined. 

STREAMS AND/OR SEGMENTS IN THE VERMILION RIVER SUBBASIN THAT ARE NOT EXPECTED 
fo MEET 1983 GOAL$ 

Segment 

0-3-8 

Name/Description 

East Branch - Skellinger Creek 
From the headwaters 
to unknown 

Mile Points 

15.6 - unknown 

This segment has dissolved oxygen, arrmonia, and fecal coliform Warmwater 
Habitat violations in Skellinger Creek and the upper reaches of the East 
Branch (OEPA, NWDO data, 1977). Skellinger Creek receives the discharge f rom 
the New London Wastewater Treatment Plant. The East Branch is degraded by 
this discharge but further data is needed to delineate the zone of impact. 

The village of New London is in the initial stage (Step I Facilities Pl anning) 
of the Construction Grants Program. It is inconceivab le that the construction 
of wastewater treatment plant improvements could start prior to 1983. 

REFERENCES 

Ohio Environmental Protecti on Agency. 1976 (unpublished). Draft 305(b ) report 
from Northwest District Office, Ohio EPA, Bowl i ng Green, Ohio. 

Ohio Environmental Protection Agency . 1977 (unpubl ished ). Data available from 
Northwest District Office, Ohio EPA, Bowling Green, Ohio. 
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HURON, VERMILION, BLACK, AND ROCKY RIVER BASIN 

BLACK RIVER SUBBASIN (D-4) 

SUBBASIN SUMMARY 

Water quality conditions in the upper Black River subbasin are difficult to 
assess because of insufficient data. The East and West Branches of the Black 
River drain primarily rural land, and land-use conditions have changed little 
in recent years. Approximately 19 .6 stream miles in this basin are not 
expected to meet 1983 goals. Ohio EPA samples indicate that water quality 
problems exist in Plum Creek below the city of Oberlin. Oberlin's tertiary 
Wastewater Treatment Plant (WWTP) operates efficiently most of the time. 
However, the sewer system has a severe infiltration and stormwater inflow 
problem which overloads the treatment plant during heavy rains. The 
inadequate treatment of sewage after runoff events causes anmonia and fecal 
coliform bacterial violations in Plum Creek. Ohio EPA files indicate that 
similar situations may occur downstream of Wellington and Grafton in 
Charlemont Creek and in the East Branch, respectively. 

Water quality degradation of the mainstem of the Black River begins in 
Elyria. In general, the industries that discharge into this river segment 
meet their NPDES permit limits. However, there are discharges into Elyria's 
storm sewer system that are not under NPDES permits. One storm sewer that 
empties into the river at West Bridge Street contained high concentrations of 
solids, heavy metals and a high chemical oxygen demand when sampled in 1978 
(Ohio EPA, NEDO data 1978). Besides urban runoff, other problems include 
sanitary sewer overflows and broken sewer siphons. The Elyria Health 
Department and the Ohio EPA have worked together to correct some of these 
problems. 

The appearance of the Black River greatly improves as it begins to recover 
downstream from the city of Elyria. Before complete recovery, the river 
becomes severely degraded due to the Elyria WWTP discharge. The impact of 
this discharge is indicated by numerous water quality violations at the Ohio 
EPA and USGS sampling station at Ford Road (RM 10.4; STORET station No. 
501510) . 

The lower 6.5 miles of the Black River form an estuary prior to discharging 
into Lake Erie . Water quality is degraded in this segment due to several 
pollution sources. French Creek enters the Black River in the estuary zone. 
This creek receives pollution from numerous point and non-point sources in and 
around the city of Avon. Limited sampling indicates that the problems 
associated with the upper portion of French Creek are not detectable in the 
creek near its mouth (OEPA, NEDO data, 1975-1979 ). The Ohio EPA is currently 
in litigation with the city of Avon to construct sewers and to tie them into 
the under-loaded French Creek WWTP . Effluents from the U.S. Steel - Lorain 
Works and the Lorain WWTP discharge into the Black River Estuary. U.S. EPA 
chemical and biological sampl ing of the estuary documented the impacts of 
these discharges within this segment (U.S. EPA, 1974). 
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STREAMS ANO/OR SEGMENTS IN THE BLACK RIVER SUBBASIN THAT CURRENTLY MEET 1983 

Compliance with 1983 water quality goals cannot be assured for the upstream 
segments (East and West Branches) of the Black River Basin because of 
insufficient data. 

STREAMS AND/OR SEGMENTS IN THE BLACK RIVER SUBBASIN THAT ARE EXPECTED TO MEET 
1983 GoALs AFTER IMPLEMENTATION OF POLLUTION CONTROLS PRIOR TO 1983 

None of segments monitored in this subbasin presently fall into this 
category. However, water quality in a portion of this subbasin has not been 
determined. 

STREAMS AND/OR SEGMENTS IN THE BLACK RIVER SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GdACs 

Segment 

0-4-1 

Name/Description 

Black River 
From the Elyria City Limits 
to the Elyria WWTP 

Mile Points 

19.7 - 10.7 

This segment of the Black River is expected to continue to violate Ohio 
Warmwater Habitat (WWH) standards for fecal coliforms, heavy metals and 
phenolics (OEPA, NEDO data, 1977-1979). These violations are probably due to 
urban runoff, sanitary sewer overflows and industrial wastewater discharges. 
The industries in this segment under NPOES permits are currently meeting their 
effluent limits, but unauthorized discharges by these, and/or other companies, 
may be occurring. Elyria plans to eliminate these discharges and renovate 
portions of their sanitary sewers as funds become available. 

Segment 

0-4-2 

Name/Description 

Black River 
From the Elyria WWTP 
to the Estuary 

Mile Points 

10.7 - 6.5 

This segment will continue to violate WWH standards for fecal coliforms, heavy 
metals, MBAS, dissolved oxygen, arrmonia, and phenolics (OEPA, NEDO data, 
1977-1979). The Elyria WWTP contributes to these violations. Although the 
treatment plant is not expected to be upgraded by 1983, a facilities plan has 
been prepared by Havens & Emerson (1979) for improving the entire system. 
Construction will begin pending final Ohio EPA approval and grant 
confirmations. 
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Segment 

0-4-3 

Name/Description 

Black River Estuary 

Mile Points 

6.5 - 0.0 

This segment is not expected to meet 1983 goals for heavy metals, dissolved 
oxygen, arrmonia, and cyanide, based upon U. S. EPA sampling for the Black River 
Wasteload Allocation Report (1974). The estuary receives discharges from the 
U.S. Steel-Lorain Works and the Lorain WWTP. Upstream discharges, lake water 
intrusion and the French Creek tributary complicates water quality evaluations 
in this segment. 

I 

REFERENCES 

Havens and Emerson, Ltd. Environmental Consulting Engineers. 1979. Review 
Draft of Facilities Plan for Elyria, Cleveland, Ohio. 

Ohio Environmental Protection Agency. 1975-1979 (unpublished). Data available 
from Northeast District Office, Ohio EPA, Twinsburg, Ohio. 

United States Environmental Protection Agency. 1974 (unpublished). Black 
River water quality (303 effort). 
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HURON, VERMILION, BLACK, AND ROCKY RIVER BASIN 

ROCKY RIVER SUBBASIN (D-5) 

SUBBASIN SUMMARY 

The Rocky River drains approximately 290 square miles before flowing into Lake 
Erie. Land use within the subbasin is primarily rural, suburban, and urban 
residential. Municipal point source pollution degrades water quality in 
portions of the Rocky River subbasin. 

The East Branch of the Rocky River generally meets water quality standards 
upstream from the city of Berea. The river is damned at Berea and used for 
the city's drinking water supply. Water demands consume the entire flow of 
the river during the sumner months. The Berea Wastewater Treatment Plant 
(WWTP) discharges below the water supply dam creating water qua l ity 
violations, odors and nuisance algal growth. 

Leachates from the Montville Landfill degrade a small tributary of the West 
Branch; below the mouth of this tributary, nuisance growths of bacteria 
(Sphaerotillus) have been found. Further downstream several municipal WWTPs 
discharge to the West Branch. 

The Rocky River mainstem from the East and West Branch confluence is entirely 
within the Cleveland Metropolitan Park system. Upstream pollutant loadi ng 
from the East Branch, the West Branch and Abrams .creek degrades the Rocky 
River. Of particular concern are the fecal coliform violations within this 
highly used recreational area. 

The water quality of the Rocky River estuary is unknown due to the lack of 
data and the complex mixing of Lake Erie waters. Recreational uses of the 
river are heavy due to several boat launching ramps and marinas. The lower 
Rocky River is also used extensively for fishing, especially duri ng the 
salmonid spawning runs. 

STREAMS AND/OR SEGMENTS IN THE ROCKY RIVER SUBBASIN THAT CURRENTLY MEET 1983 

An accurate assessment as to which segments of the Rocky River wi l l meet water 
quality goals is not possible with the data availab le. 

STREAMS AND/OR SEGMENTS IN THE ROCKY RIVER SUBBASIN THAT ARE EXPECTED TO MEET 
1983 GOALS AFTER IMPLEMENTATION OF POL[OT!oN CONTROLS PRIOR fo 1983 

Segment 

D-5-1 

Name/Description 

West Branch of Rocky River 
From near Weymouth Road 
to S.R. 303 
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Standards violations for dissolved oxygen, fecal coliforms, amnonia, 
phenolics, MBAS, cyanide, and heavy metals were recorded in this segment (RM 
28; STORET station No. 501820)(0EPA, 1977-1979). A basin model prepared by 
Havens and Emerson (1975) showed that some of these violations extend 
downstream to river mile 25. The overloaded Medina No. 200 WWTP and Medina 
No. 100 WWTP are sources of these violations. Sewage from both these 
facilities will be diverted to the Medina No. 500 WWTP beginning in mid-1980. 
Water quality in this segment of the West Branch is expected to substantially 
improve, thereby allowing the attainment of 1983 goals. 

STREAMS AND/OR SEGMENTS IN THE ROCKY RIVER SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GdALs 

Segment 

D-5-2 

Name/Description 

Unnamed tributary at Montville 
From the Montville Landfill 
to the West Branch 

Mile Points 

1.0 - 0.0 

This tributary to the West Branch drains the Montville Landfill in Medina 
County. Leachate from this landfill creates water quality violations for 
dissolved solids, heavy metals, phenolics and amnonia. The Ohio EPA is 
actively involved in remedial enforcement action to have the leachate treated 
or to close the landfill. Because of lengthy legal proceedings, no definite 
action is expected before 1983. 

Segment 

D-5-3 

Name/Description 

East Branch 
From the Baldwin Lake Dam 
to the Rocky River 

Mile Points 

5.1 - 0.0 

The East Branch is severely degraded below the Berea Water Supply Reservoir. 
During the surrmer months, the flow in this stream segment is composed 
primarily of effluent from the Berea WWTP and back wash from the Berea Water 
Treatment Plant. Instream sampling by Berea WWTP personnel revealed 
violations for fecal coliforms, dissolved oxygen, and amnonia. This plant 
will be upgraded or tied into Cleveland's southwest sewer intercepter, 
depending upon recolllTlendations made in the facilities plan now in preparation. 

Segment 

D-5-4 

Name/Description 

Rocky River 
From the source to the estuary 

Mile Points 

12.4 - 0.5 

This segment currently violates standards for fecal coliforms, phenolics and 
heavy metals according to Ohio EPA and USGS data (OEPA, NEOO data, 1977-1979; 
USGS, 1977-1978). The river receives pollution loads from the East Branch, 
Abrams Creek, the Lakewood WWTP and the North Olmstead WWTP. Pollution 
abatement programs will not be completed prior to 1983. 
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Segment 

D-5-5 

Name/Description 

Abrams Creek 
From Sheldon Road 
to the Rocky River 

Mile Points 

3.7 - 0.0 

Abrams Creek violates standards for anrnonia, heavy metals and phenolics (OEPA, 
NEDO data, 1977-1979). These violations are due to discharges from the 
Middleburgh WWTP, the Brookpark WWTP, and the Foseco Corporation. Runoff from 
foundry sand which is used as fill material may also contribute to pol lution 
problems. The Ohio EPA is working with Foseco to eliminate their dishcage 
which contributes to the phenolics violations. However, due to the other 
pollution sources on this zero low flow stream, 1983 water quality goa ls are 
not expected to be met. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from the Northeast District Office, Ohio EPA, Twinsburg, Ohio. 

Havens and Emerson Ltd. 1975. Water quality assessment and basi n modeling; 
Rocky River and Tinkers Creek. 
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CUYAHOGA AND CHAGRIN RIVER BASIN 

UPPER CUYAHOGA RIVER SUBBASIN (E-1) 
AND 

LOWER CUYAHOGA RIVER SUBBASIN (E-2) 

SUBBASIN SUMMARY 

The Cuyahoga River basin exhibits water quality conditions ranging from 
excellent to grossly polluted. The headwaters and upper reaches flow through 
farmland and sparsely populated areas. Limited data indicate there are 
occasional dissolved oxygen and fecal coliform violations, but the overall 
water quality in these reaches is very good. The upper Cuyahoga River above 
Lake Rockwell has the capacity to assimilate wastes from the small, widely 
dispersed sources of pollution. 

The middle and lower Cuyahoga River receive considerable amounts of industrial 
and municipal wastes from Akron, Cleveland, and numerous other cities. The 
city of Akron diverts a substantial volume of water for its water supply at 
Lake Rockwell. Inadequate dilution water coupled with overwhelming point and 
non-point pollutant loading causes serious water quality problems beginning at 
the city of Kent. Several dams below the city of Kent create pools of very 
slow moving water. Dissolved oxygen concentrations in the dam pool areas 
violate the Warmwater Habitat (WWH) standard during the sufTITier months. 

The city of Akron, located in the middle portion of the Cuyahoga River 
Subbasin, has a major impact upon the river. Numerous industrial dischargers 
and the Akron Wastewater Treatment Plant (WWTP) effluent make up approximately 
80% of the Cuyahoga River discharge during critical low-flow conditions. 
Urban runoff and combined sewer overflows are also a major problem in Akron. 

The quality of the river shows some signs of improvement below Akron as a 
result of natural purification, but there are some areas with low dissolved 
oxygen concentrations during low-flow periods. Further downstream, Tinkers 
Creek delivers additional pollutants to the Cuyahoga River. This loading 
comes from urban runoff, combined sewer overflows, and several suburban 
municipal wastewater treatment plants. Due to the good reaeration 
capabilities of lower Tinkers Creek, most of the organic wastes are 
assimilated prior to reaching the Cµyahoga River. However, considerable 
amounts of nutrients, heavy metals and fecal coliform bacteria are carried 
downstream. 

The water quality continues to worsen as the Cuyahoga River flows through 
Cleveland. Two urban tributaries, Mill Creek and Big Creek, have severe water 
quality problems. Industrial dischargers, urban runoff, and combined sewer 
overflows are the major sources of pollutants carried to the Cuyahoga River by 
these tributaries. 

The lower portion of the Cuyahoga River receives major discharges from three 
steel mills (Jones and Laughlin Steel, Republic Steel, and United States 
Steel) and two chemical companies (DuPont and Harshaw). The Cleveland 
Southerly Wastewater Treatment Plant discharges 100 MGD of municipal wastes. 
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Significant improvement in the water quality of the Cuyahoga River is 
evident. Data downstream of Akron show an overall improvement in water 
quality since 1969, with a reduction of pollutants and an increase in 
dissolved oxygen levels. Further downstream, at Independence, increasing 
dissolved oxygen concentrations were also evident during the seventies. 
Aesthetic (i.e. visual) improvements near the mouth of the Cuyahoga River have 
been noted. The oil and debris problems, the cause of the infamous fire in 
1969, have been greatly minimized, if not eliminated. Reports of greater 
numbers of fish in the lower Cuyahoga River are being received with increasing 
regularity. 

The majority of the Cuyahoga River Subbasin is not expected to meet 1983 clean 
water goals. However, many major pollution abatement projects are currently 
under construction and many more are in the design stages throughout the 
subbasin. Water quality improvements will occur as a result of these 
pollution control programs during the mid and late 1980's. 

STREAMS AND/OR SEGMENTS IN THE CUYAHOGA RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

Segment 

E-1-2 

Name/Description 

Cuyahoga River 
From Hiram Rapids to 
Lake Rockwell 

Mile Points 

75 - 63 

Compliance with 1983 water quality goals cannot ·be assured for the headwaters, 
rural tributaries and the mainstem of the Cuyahoga River from Hiram Rapids to 
Lake Rockwell due to insufficient data. Based on limited data, it appears 
that many of these areas are meeting Warmwater Habitat (WWH) standards except 
for rare violations for iron and fecal colifroms (DEPA, 1974; OEPA, NEDO data, 
1975-1977). 

STREAMS ANO/OR SEGMENTS IN THE CUYAHOGA RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMMPLEMENTATION OF POLLUTION CONTROLS PRIOR to 1983 

None of the streams fall into this category. However, water quality has not 
been determined in a portion of the subbasin. 

STREAMS ANO/OR SEGMENTS IN THE CUYAHOGA RIVER SUBBASIN THAT ARE NOT EXPECTED 
To MEET 1983 GOALS 

Segment 

E-1-1 

Name/Description 

Cuyahoga River 
From the East Branch Reservoir 
Dam to Hiram Rapids 

Mile Points 

88 - 75 

Occasional water quality standards violations for fecal coliforms and 
dissolved oxygen have been reported in this portion of the Cuyahoga River 
(OEPA, NEDO data, 1973, 1974, 1976). Fecal coliform concentrations were 
elevated after heavy rains; septic tanks and/or agricultural runoff were the 
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probable sources of these violations. Dissolved oxygen violations occurred 
during low-flow, warm weather periods (OEPA, NEDO data, 1973, 1976, 1977). 
Low dissolved oxygen concentrations may be a natural phenomenon in the upper 
Cuyahoga River due to the low stream gradient and the high organic matter 
loading from the extensive swamps within the drainage . 

Point source dischargers within this segment include the Middlefield WWTP, the 
Burton WWTP, and the Middlefield Swiss Cheese Company. Wastewater treatment 
improvements at the Burton WWTP and Middlefield Swiss Cheese Company have 
recently been completed. Facility plans for upgrading the Middlefield WWTP 
should be certified by 1981, and final construction should be completed by 
1983. Even with these wastewater treatment improvements, the 1983 clean water 
goals will probably not be achieved. Fecal coliform and dissolved oxygen 
violations are expected to continue due to non-point pollution and natural 
background conditions. 

Segment 

E-1-6 

Name/Description 

Wahoo Ditch 
From the Ravena WWTP 
to Breakneck Creek 

Mile Points 

1.5 - 0.0 

Wahoo Ditch, a tributary of Breakneck Creek, receives the discharge from the 
Ravenna WWTP. This intermittent stream experienced dissolved oxygen 
violations and high anmonia concentrations {OEPA, NEDO data, 1973, 1975, 
1977). The Ravenna treatment fac i lity was upgraded in 1975; additional 
improvements are planned but will not be completed prior to 1983. 

Segment 

E-1-3 

Name/Description Mile Points 

Breakneck Creek 4.0 - 0.0 
From the Wahoo Ditch 
confluence to the Cuyahoga River 

Water quality in this segment of Breakneck Creek i s degraded by the Ravenna 
WWTP and the Franklin Hills WWTP. Standards violations for dissolved oxygen 
and fecal coliforms occurred near the mouth of Breakneck Creek (OEPA, NEDO 
data, 1973, 1975). The Franklin Hills WWTP is presently at BAT treatment 
levels and the Ravenna WWTP will be upgraded in 1984. Attainment of 1983 
clean water goals is not expected prior to the upgrading of the Ravenna 
facility. 

Segment 

E-1-4 

Name/Description 

Cuyahoga River 
From Kent to the Little 
Cuyahoga River confluence 

Mile Points 

54 - 43 

The Cuyahoga River below Lake Rockwell is greatly altered by man's 
activities. The city of Akron removes an average of 50 million gallons per 
day from Lake Rockwell for its water supply. This rate of removal exceeds the 
total discharge of the Cuyahoga River during dry weather conditions. Thus, 
the flow of the Cuyahoga River below Kent often consists of treated wastewater 
and some discharge from minor tributaries. Water quality problems are further 
complicated by the presence of five dams within this river segment. Dissolved 
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oxygen (D.O.) violations probably occur in all of these dam pools. Surveys 
during July 1975, revealed 0.0. violations at the Kent Main Street Dam and the 
Munroe Falls Dam (OEPA, NEDO data, 1975). A dissolved oxygen stream model 
predicted that D.O. violations occur at all five dams dur ing the wanner surrmer 
months (OEPA, 1974). This same model also suggested that a minimum D.O. 
concentration of 5 mg/1 is not attainable, even with BAT treatment levels at 
the Kent WWTP ( 3 MGD) and at the Fish Creek WWTP (2.5 MGD). 

An eighty foot dam is located in the downstream reach of this river segment. 
The reservoir pool is used by the Ohio Edison Company, Gorge Plant, for 
cooling water. The Cuyahoga River experiences temperature violations as a 
result of cooling water discharged by the Gorge Plant. A final decision on 
remedial measures for this thermal discharge awaits the completion of 
additional 316(a) studies by the company • . Attainment of water quality 
standards is not expected in the foreseeable future. 

Segment 

E-1-5 

Name/Description 

Little Cuyahoga River 
From Akron 
to the Cuyahoga River 

Mile Points 

6.0 - o.o 

The Little Cuyahoga River flows through the densely populated urban and 
industrial area of Akron. Combined sewer overflows and severely damaged sewer 
mains create major water quality problems. Approximately 14 million gallons 
per day of raw sewage overflowed from a broken sewer main in the surnner and 
fall of 1977. Standards violati ons f or pH, arrmonia, phenols, feca l co l iforms, 
dissolved oxygen, MBAS, dissolved solids, and several heavy metals resu l ted 
(OEPA, NEDO data, 1977-1979). 

The facilities plan addressing the combined sewer overflow problem in Akron 
should be certified by December 1980. A total of 36 overf low sites are bei ng 
studied, most located in the Little Cuyahoga River drainage. En larged sewers 
and the construction of equalization tanks are planned, but this constructi on 
will not begin before 1983. 

Segment Name/Description Mil e Points 

E-2-6 Mud Brook 6.0 - 0.0 
From the Surrmit County 
No. 6 WWTP to the Cuyahoga River 

Standards violati ons for arrmonia, dissolved oxygen, and feca l col i forms 
occurred in the upper reaches of Mud Brook (OEPA, NEDO data, 1975 ). These 
violations were caused by the Surrmit County No. 6 WWTP (1 . 5 MGO). This 
facility experiences extensive infiltration and peri od i ca lly receives 
industrial effluent of variable quality. Legal action is in progress to force 
compliance with interim permit conditions. The Akron Facil i t ies Plan wil l 
recorrmend phasing out the Surrmit County No. 6 WWTP and tying into t he Fish 
Creek WWTP. This will probably not occur before 1984. 
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Segment 

E-2-7 

Name/Description 

Cuyahoga River 
From the Little Cuyahoga River 
confluence to the Akron WWTP 

Mile Points 

43 - 38 

Data collected by the Akron Water Quality Management Section (1977-1979) 
upstream of the Akron WWTP revealed water quality violations for dissolved 
oxygen, fecal coliforms, and lead during the past two years. The U.S. 
Geological Survey continuous water quality monitor at Old Portage indicated 
violations for temperature and dissolved oxygen (USGS 1977-1979). Combined 
sewer overflows and the thermal discharge from the Ohio Edison Gorge Plant are 
the major causes of degraded water quality in this segment of the Cuyahoga 
River. 

The impact of the Little Cuyahoga River on the mainstem of the Cuyahoga River 
was very evident during the sewer main break in 1977. The number and severity 
of dissolved oxygen violations was substantially reduced after the repair of 
this sewer. Combined sewer overflow problems will not be corrected prior to 
1983. 

Segment 

E-2-8 

Name/Description 

Brandywine Creek 
From Hudson 
to the Cuyahoga River 

Mile Points 

7.0 - 0.0 

Water quality violations for fecal coliforms, phenolics, and dissolved oxygen 
occurred in Brandywine Creek (OEPA, NEDO data, 1973, 1975) . Three significant 
point sources degrade this relatively small receiving stream: the Macedonia 
No. 15 WWTP, the Hudson Village WWTP, and the Macedonia No. 9 WWTP. 
Wastewater treatment facilities at the Macedonia No . 15 plant were upgraded 
during the sumner of 1979. The plant now provides adequate treatment for BOD 
and suspended solids but does not provide nitrification . The Hudson Village 
WWTP should be upgraded to a secondary treatment plant by 1983. The facility 
plan for this area reconmends that all these facilities be phased out and tied 
into the Cuyahoga Valley Interceptor when it is available, probably in 1986. 

Segment 

E-2-9 

Name/Description 

Tinkers Creek 
From Twinsburg 
to the Cuyahoga River 

Mile Points 

12.0 - 0.0 

Tinkers Creek (drainage area 96 mi.) is the largest tributary to the Cuyahoga 
River. Water quality is heavily influenced by suburban and industrial land 
uses and numerous point source discharges. The larger municipal wastewater 
treatment plants include Twinsburg, Solon, Bedford Heights, Bedford , Maple 
Heights and Walton Hills. 

Water quality is monitored at three sites on Tinkers Creek: Bedford (OEPA, 
STORET station No. 502220), Twinsburg (USGS station No. 04207100) and 
Independence (USGS station No. 04207300). Standards violations for fecal 
coliforms, iron, lead, phenolics, copper, dissolved oxygen, oil and grease, 
chromium, and ammonia have been reported (OEPA, NEDO data, 1977-1979; USGS, 
1977-1979) . 
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The Twinsburg, Bedford Heights, and Bedford Wastewater Treatment Plants are 
all in the facilites planning stages, and should receive certification during 
1981. Nitrification and phosphorus removal should be added to each of these 
secondary plants by 1985. Construction of nitrification and phosphorus 
removal facilites is underway at the Solon WWTP. The Cuyahoga Valley 
Interceptor may eventually tie into these wastewater treatment plants. The 
Maple Heights and Walton Hills Wastewater Treatment Plants are to be phased 
out by December 1981 under Phase I of the Cuyahoga Valley Interceptor. No 
major improvements are planned at these sites prior to 1981. 

Numerous small county and private sewage treatment plants discharge to the 
upper portions of Tinkers Creek. Although water quality data from these areas 
is very limited, it is probable that most of these discharges cause local 
water quality problems. Facility plans have been certified from the two 
plants that will serve these areas, Streetsboro Regional WWTP and Aurora 
Westerly WWTP. The plans call for advanced secondary treatment including 
nitrification, phosphorus removal, and filters. These advanced secondary 
treatment plants should be finished by 1983 if Federal funds are released. 

Segment 

E-2-10 

Name/Description 

Cuyahoga River 
From the Akron WWTP 

Mile Points 

38 - 16 

to the Tinkers Creek confluence 

This segment of the Cuyahoga River is degraded by the combined sewer overflows 
in Akron and the Akron WWTP. Water quality violations include dissolved 
oxygen, fecal coliforms, ammonia, and lead (Akron Wastewater Quality 
Management Section, 1977-1979). 

The Akron WWTP presently discharges an average of 90 million gallons per day. 
This discharge accounts for two-thirds of the total flow of the river during 
very dry weather. At the present time, this plant is by-passing secondary 
treatment ten to twelve hours per day. Further, overloading caused by 
infiltration results in extensive bypassing of primary treatment during wet 
weather. 

Construction to alleviate some of these problems is currently in progress and 
is scheduled for completion by fall, 1980. Interim improvements include the 
addition of phosphorous removal faciJities, improved chlorination, stand-by 
power, and flow equalization for secondary treatment of up to 100 million 
gallons per day. The Facilities Plan for Akron should be certified by 
December, 1980. As mentioned above, the sewers in Akron are in need of major 
repair. Construction to alleviate infiltration and overflow problems should 
begin by 1982 and be completed by 1984. Future improvements at the WWTP will 
include further reduction of BOD and suspended solids and possibly 
nitrification, depending upon advanced waste treatment funding by the Federal 
government. These improvements will not be made prior to 1985. 

This segment of the Cuyahoga River flows though the 
created Cuyahoga Valley National Recreational Area. 
recreational use of the river valley should help to 
additional funds for advanced wastewater treatment. 
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Segment 

E-2-11 

Name/Description 

Mi 11 Creek 
From Maple Heights 
to the Cuyahoga River 

Mile Points 

7. 0 - 0.0 

Mill Creek is a relatively small tributary, but it carries significant amounts 
of pollutants to the Cuyahoga River. Combined sewer overflows, four 
industrial discharges, and leachate from several landfills along the banks of 
Mill Creek contribute to the pollution problems. Standards violations 
included anmonia, dissolved solids, phenolics, fecal coliforms, MBAS, and 
several heavy metals (OEPA, NEOO data, 1977-1979). 

Certification of the Mill Creek Facilities Segmental Plan should occur in the 
spring of 1981. Construction to alleviate the combined sewer overflow 
problems should begin sometime during 1983. Improvements in the water quality 
of this stream will probably not occur prior to 1984. 

Segment 

E-2-12 

Name/Description 

Cuyahoga River 
From the Tinkers Creek 
confluence to the Cleveland 
Southerly WWTP 

Mile Points 

16 - 11 

Data collected at Independence (STORET station No . 502020) indicated 
violations for temperature, phenolics, f ecal col iforms , cyanide, copper, 
cadmium, iron, and lead during the past year (OEPA, NEDO data, 1978-1979). 
Dissolved oxygen violations also occurred in the Cuyahoga River at 
Independence (USGS, 1977 -1979). Based upon very limited information, it 
appears that the degree of heavy metal contaminat i on in this segment of the 
Cuyahoga River is greater than previous data indicated . 

The concentration of metals and other conservative parameters in this river 
segment reflect the upstream point and non-point loadings f rom Akron and the 
Tinkers Cr eek watershed . Polluti on abatement measures discussed above should 
lessen the impact of numerous upstream point source dischargers on this 
segment of the Cuyahoga River. However, the 1983 clean water goals may never 
be attained in this river segment because of widespread urban non-point 
pollution. 

Segment 

E-2-13 

Name/Description 

Big Creek 
From Brook Park 
to the Cuyahoga River 

Mile Points 

4 - 0 

Urban non-point pollut i on and several industrial discharges cause water 
quality problems in Big Creek . Standards violations were reported for 
phenolics, oil and grease, fecal coliforms, MBAS, cadmium, copper, i ron, zinc, 
and lead (OEPA, NEDO data, 1977-1979) . 
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Industrial dischargers include Ford Motor Company, General Motors Corporation, 
Harshaw Chemical, Ohio Drum and the Cuyahoga Meat Company. The discharge of 
the Ford Motor Company has caused isolated water quality problems in the 
headwaters of Big Creek (OEPA, NEDO data, 1975-1976). However, water quality 
degradation results primarily from combined sewer overflows and illegal 
discharges or spills to storm sewers. Some of the undersized sewers overflow 
continuously. Sewer overflows and many industrial discharges will be 
eliminated with the construction of the Southwest Interceptor. Completion of 
this project will not occur before 1983. 

Segment 

E-2-14 

Name/Description 

_ Cuyahoga River 
From the Cleveland Southerly 
WWTP to Lake Erie 

Mile Points 

11 - 0 

The lower Cuyahoga River exhibits very poor water quality, especially in the 
sunmer months. Warmwater Habitat standards violations for temperature, 
dissolved oxygen, anmonia, fecal coliforms, MBAS, phenolics, cyanide, oil and 
grease, lead, iron, and zinc have been reported at one or both monitoring 
sites (lower Harvard Ave., STORET station No. 502130; West Third St. Bridge, 
STORET station No. 502140) (OEPA, NEDD data, 1977-1979). This degradation is 
caused by a combination of upstream pollutant loading (i.e., from Akron, 
Tinkers Creek, Big Creek), major industrial and municipal discharges to the 
lower Cuyahoga River itself, and the physical configuration of the Cuyahoga 
River ship channel. Major discharges to this segment include United States 
Steel, Republic Steel, Jones and Laughlin Steel, Harshaw Chemical, DuPont 
Chemical and the Cleveland Southerly WWTP. All of the industries mentioned 
are presently meeting "Best Practical Treatment" as described by the Federal 
Effluent Guidelines . 11 Best Available Treatment" levels, which are to be met 
by 1983, have not been established by the U.S. EPA for these types of 
i ndustries. Until these limits are established, desi gn and construction of 
advanced treatment facilities will be further delayed. 

The Cleveland Southerly WWTP is currently experiencing operational problems 
and is not meeting their interim permit conditions. Lega l action against th i s 
entity is pending. However, extensive construction is underway for an 
advanced wastewater treatment plant at this facility. Phosphorus removal, 
nitrification and rapid sand filters should significantly improve the water 
quality of the lower Cuyahoga River. Completion of this construction is 
scheduled for 1983 but may be delayed until 1984. 

WATER QUALITY TRENDS 

Data used to assess water quality trends in the Cuyahoga River were furnished 
by the Arkan Wastewater Quality Management Field Group (1969-1979, unpublished 
data) and the U.S. Geological Survey (USGS, 1970-1979). The Akron Wastewater 
Quality Management Field Group sampled the Cuyahoga River below the Akron 
Wastewater Treatment Plant on a daily basis; a USGS gage (four parameters, 
continuous monitor) recorded water quality at Independence. 

The current water quality of the Cuyahoga River below the Akron Wastewater 
Treatment Plant is better than the 1969 cond i tions. Annual average 
concentrations of anmonia, phosphorus, and chemical oxygen demand have 
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Table IV-3. Annual average water quality of the Cuyahoga River upstream (U) and downstream (0) of the Akron 
Wastewater Treatment Plant, 1969-1979 (from unpublished data of the Akron Wastewater Quality 
Management Field Group). 

Dissolved Dissolved Total 
Oxygen Oxygen Anmonia Nitrates BOD Phosphorus coo 

mg/1 % Saturation mg/1 mg/1 mg/1 mg/1 mg/1 

u D u D u D u D u D u D u D 

1969 8.1 7.4 72. 3 67.4 1.00 5.66 0.79 9.57 3.3 13.7 0.28 1. 73 28 72 

1970 8.3 7.7 73.9 69.8 1.01 4.02 0.90 0.76 3.6 9.5 0.22 1.46 32 64 
1971 9.2 8.4 78 .8 75.9 1.13 3.22 0.75 0. 72 2.9 5.8 0.22 1.00 29 59 
1972 8.9 8.6 78.8 77 .8 0.56 2.35 0.67 0.98 3.2 7.9 0.59 1.55 43 62 

1973 - 8.8 - 82 . 6 - 1. 75 - 1.11 - 10.1 - 0.69 - 34 
._. . 1974 9.2 9.1 91.5 85.8 0.25 2.02 0.77 0.94 2.9 8.5 0.34 0.63 24 34 < 
I 

(.Tl 1975 10 .4 9.8 95.3 89.4 0.21 1.07 0.77 1.22 3.0 6.0 0.13 0.39 24 32 __, 

1976 9.8 9.5 87.8 85.7 0.29 0.88 0.90 1.56 3.0 6.0 0.15 0.43 21 25 
1977 8.6 8.5 76.4 76.l 0. 59 1.61 0.94 1.62 4.0 7.0 0.19 0.44 26 32 
1978 10.1 9.3 89.9 83.4 0.39 2.09 0.93 1.04 2.0 5.0 0 . 11 0.32 22 31 
1979 10.1 9.4 86.8 81.0 0.33 1. 77 1.02 1.10 3.0 7 .o 0.12 0.39 25 36 



Table IV-4. Dissolved oxygen data for 
(from USGS, 1970-1979). 

the Cuyahoga River at Independence, 1970-1979 

Number of days Number of days 
with minimum with minimum 
values below values below Number of days Average daily minimum 
4 mg/1 5 mg/1 missing dataa concentrations mg/lb 

1970 60 93 20 3.8 
1971 82 110 23 3.0 
1972 42 104 11 4.6 
1973 28 80 0 4.2 
1974 54 91 9 4.2 
1975 3 33 14 5.8 
1976 3 7 0 6.5 
1977 17 49 0 5.7 
1978 1 28 48 5.4 
1979 11 50 10 5.0 

a June through October data only. 
b July through September data only. 
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Figure IV-1. Average annual water qual i ty of the Cuyahoga River 
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decreased substantially (Table IV-2, Figures IV-lA and IV-18); the annual 
average biochemical oxygen demand concentration has decreased slightly but 
appears to be more variable than the other parameters. The annual average 
values for dissolved oxygen concentration and percent dissolved oxygen 
saturation have increased markedly (Table IV-2, Figure IV-IC). The leakage of 
14 million gallons per day of raw sewage from a broken sewer main adjacent to 
the Little Cuyahoga River was probably responsible for noticably lower percent 
dissolved oxygen saturation values below the Akron WWTP in 1977 
(Figure IV-lC). Solids handling problems and construction of facility 
improvements at the Akron WWTP reduced the wastewater treatment efficiency 
during 1978 and 1979. The WWTP effluent was of lower quality and the instream 
data reflected the additional pollutant loading. (Table IV-2, Figures IV-IA, 
IV-IB, and IV-IC). 

Data for the Cuyahoga River at Independence showed greatly improved dissolved 
oxygen concentrations over the last decade. The average minimum daily 
dissolved oxygen concentration during July, August, and September has 
increased approximately 1 mg/1 since 1970 (Table IV-3). The frequency of low 
dissolved oxygen concentrations has been sharply reduced, as indicated by the 
number of days per year when dissolved oxygen values below 4 mg/1 or 5 mg/1 
were recorded (Table IV-3). 

REFERENCES 

Akron Water Quality Management Section. 1969-1979 (unpublished). Analyses of 
the Cuyahoga River for the years 1969 through 1979. Akron Wastewater 
Treatment Plant, Akron, Ohio. 

Ohio Environmental Protection Agency. 1974. Cuyahoga River 303(e) study, 
wasteload allocation report. Ohio EPA, Columbus, Ohio. 

Ohio Environmental Protection Agency. 1973-1979 (unpublished). Data availab le 
from Northeast District Office, Ohio EPA, Twinsburg, Ohio. 

United States Geological Survey. 1977. Water resources data for Oh io, Vol. 
II, St. Lawrence River Basin, USGS Water data report OH-77-2. USGS, 
Columbus, Ohio. 

United States Geological Survey. 1978. Water resources data for Ohio, Vol. II 
St. Lawrence River Basin, USGS water data report, OH-78-2. USGS, 
Columbus, Ohio. 

United States Geological Survey. 1979. (Provisional Data ) USGS, Co lumbus, 
Ohio. 
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CUYAHOGA AND CHAGRIN RIVER BASIN 

CHAGRIN RIVER SUBBASIN (E-3) 

SUBBASIN SUMMARY 

The Chagrin River, which is 48 miles long and drains 264 square miles, is one 
of the most scenic rivers in Northeast Ohio. Land use is primarily rural and 
low density residential housing. Chagrin Falls and several of Cleveland's 
eastern suburbs are the only major urban centers. Based upon available 
information, water quality is generally good to excellent. 

The Chagrin River meets Ohio's Exceptional Warmwater Habitat (EWH) criteria 
from the river 1 s source to the Aurora Branch confluence based upon limited 
data (Ohio EPA, NEDO data 1975). Silver Creek, a tributary of the Chagrin 
within this segment, met its Coldwater Habitat use designation criteria for 
parameters sampled (Ohio EPA, NEOO data, 1976). This segment provides 
suitable habitat for endangered species, and game and pan fish (White, 1978). 

The Aurora Branch had good water quality, with respect to major nutrients 
(nitrogen and phosphorus),(Ohio EPA, NEOO data, 1975). The recently 
constructed McFahrland Creek Wastewater Treatment Plant (WWTP) should ensure 
the maintenance of existing water quality by eliminating failing septic 
systems and package plants. A good biological corrmunity, including game and 
pan fish, is also found in this segment (White, 1978). 

The Chagrin River from the Aurora Branch confluence to the East Branch 
confluence flows through primarily residential and park lands. Samples 
analyzed for nutrients show that this stream reach had acceptable levels of 
nitrogen and phosphorus (Ohio EPA, NEDO data, 1975). These 1975 samples are 
assumed to reflect current nutrient conditions, because there have been no 
major changes within subbasin. 

The nutrient status of East Branch of the Chagrin River was also acceptable in 
1975. The basin is comprised of parks, open land and low density residential 
housing and it contains only a few small point source dischargers. Endangered 
species and game and pan fish inhabit the segment (White, 1978). 

The river from the East Branch confluence to the estuary does not meet 1983 
goals. Warmwater Habitat standards violations for fecal coliforms, heavy 
metals (iron, lead and cadmium) and phenolics, were recorded at S.R . 84 
{RM 5.0; STORET station No. 502400). Public water supply standards and EWH 
standards were also violated. Despite these violations, the river supports 
the most popular salmonid fishery in Ohio. Fishermen report taking brown 
trout, rainbow trout (steelhead), coho salmon and chinook salmon in the waters 
just below the Willoughby Water Treatment Plant Dam near S.R. 84. 

The Ohio EPA does not have data for an accurate water quality assessment of 
the Chagrin River Estuary. The estuary receives pollutant loading from 
upstream sources as well as industrial effluent via an unnamed tributary. The 
industrial effluent may cause water quality violations in this low-flow 
tributary during dry weather conditions. 
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STREAMS AND/OR SEGMENTS IN THE CHAGRIN RIVER SUBBASIN THAT CURRENTLY MEET 1983 

Compliance with 1983 water quality goals cannot be assured for t he upper 
portion of the Chagrin River Basin because of insufficient data. On ly 
nutrient parameters have been evaluated to date . 

STREAMS AND/OR SEGMENTS IN THE CHAGRIN RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLUTION CONTROLS PRIOR to 1983 

Segment 

E-3-1 

Name/Description 

Willey Creek 
From the Woodmere WWTP 
to the Chagrin River 

Mi le Points 

3.5 - 0.0 

Willey Creek currently violates WWH standards for fecal co l iforms, dissolved 
oxygen and nitrogen anmonia due to the Woodmere WWTP discharge . Construction 
of tertiary facilities at this plant will be completed by 1983. According to 
the Ohio EPA wasteload allocation modeling, these improvements wi l l insure the 
attainment of 1983 water quality goals. 

STREAMS AND/OR SEGMENTS IN THE CHAGRIN RIVER SUBBAS IN THAT ARE NOT EXPECTED TO 
MEET 1983 GOAL$ 

Segment 

E-3-2 

Name/Description 

Chagrin River 
From S. R. 84 to the estuary 

Mile Poi nts 

5.0 - 0.9 

This segment of the Chagrin River is not expected to meet the water quality 
standards for fecal coliforms, i ron, lead, cadmium and phenoli cs (DEPA, NEDD 
data, 1977-1979). The bacterial violations are probably due to upstream po int 
sources and non-point source runoff. There are no point source discharges of 
heavy metals or phenolics, therefore, the problem is assumed to ar i se f rom 
non-point sources. 

REFERENCES 

Ohio Environmental Protection Agency. 1975-1979 (unpubl i shed). Data avai l able 
from Northeast District Office, Ohio EPA, Twinsburg, Ohio. 

White, A.M. 1978. Analys i s of Stream Habitats. Techni cal Appendi x A- 21 , 
NOACA 208 Report. Cleveland , Ohio. 
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GRANO RIVER BASIN 

GRAND RIVER SUBBASIN (F-1 and F-2) 

SUBBASIN SUMMARY 

Approximately 18.4 stream miles in this subbasin are not expected to meet 1983 
goals. The Grand River flows for 98.5 miles through mostly wooded and 
agricultural lands before emptying into Lake Erie. The only major population 
center within the entire subbasin is Painesville near the river mouth . The 
Grand River's natural and scenic qualities are reflected by the numerous parks 
located within the subbasin and by the Ohio Department of Natural Resources 
Wild and and Scenic River designation for a large portion of the mainstem. 
The river also provides suitable habitat for game and pan fish and for several 
endangered plant and animal species. 

The majority of the water quality problems that exist in the upper Grand River 
Subbasin are associated with sanitary sewer discharges to zero, low-flow 
streams which include: Mill Creek (near Jefferson), unnamed tributary to Mill 
Creek (Cemetery Creek), Rock Creek, and an unnamed tri butary near Orwell . The 
headwaters of the Grand River near Parkman were sampled by the Ohio EPA in 
1978. The few grab samples analyzed showed excellent water quality, despite 
poor wastewater treatment systems located in the village of Parkman. Ohio EPA 
grab samples collected in 1978 and 1979 from Swine Creek, Big Creek, Phelps 
Creek, Paine Creek, Coffee Creek and Red Creek show very low nutrient levels 
in these creeks (OEPA, NEDO data, 1978-1979). 

Nutrient levels in the Grand River near Harpersfield are also very low (Ohio 
EPA, NEOO data, 1979). The Ohio Water Service Company withdraws a substanti al 
portion of the river for drinking water supplies at Harpersfield. This leaves 
very little dilution water for any nutrients that might enter the waterway. 
Therefore, any future development in this segment should be carefully 
planned. There have been no samples taken on the Grand River from Parkman to 
Harpersfield. The nutrient level in this reach is probably very low due to 
the absence of significant dischargers. 

The lower Grand River from S.R. 2 to Lake Erie flows through an industrialized 
urban area which causes degraded water quality. Point sources within this 
segment, which may contribute to water quality standards violations, include: 
Republic Steel, Morton Salt, Painesville Municipal Electric, Fairport Harbor 
Wastewater Treatment Plant (WWTP) and the Painesville WWTP. The abandoned 
Diamond Shamrock properties are significant areas of non-point source 
pollution. Runoff samples from these areas contained concentrations of 
chromium as high as 34,500 ug/1 and dissolved solids as high as 108,000 mg/1. 
(DEPA, NEDO data, 1979). There were no chromium violations in the river as a 
result of this runoff, but there are numerous dissolved solids violations. 
The elimination of and/or reduced loading from several discharges within this 
segment in the last several years has improved water quality. These changes 
have been verified through chemical analysis and reports from area residents 
and Ohio EPA officials. 
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STREAMS ANO/OR SEGMENTS IN THE GRAND RIVER SUBBASIN THAT CURRENTLY MEET 1983 

Compliance with 1983 water quality goals cannot be assured for many segments 
of the Grand River due to insufficient data. 

STREAMS ANO/OR SEGMENTS IN THE GRANO RIVER SUBBASIN THAT ARE EXPECTED TO MEET 
1983 GoALs AFTER IMPLEMENTATION OF POLLUTION CoNTRoLs PRIOR TO 1983 

None of the segments monitored in this subbasin presently fall into this 
category. However, water quality in a portion of this subbasin has not been 
determined. 

STREAMS ANO/OR SEGMENTS IN THE GRANO RIVER SUBBASIN THAT ARE NOT EXPECTED TO 
MEEI 1983 GOAL$ 

Segment 

F-1-1 

F-1-2 

F-2-3 

Name/Description Mile Points 

Unnamed tributary near Orwell 2.0 - 0.0 
From the source to the Grand River 

Rock Creek 2.6- - 0.0 
From the Roaming Rock WWTP 
to the Grand River 

Mill Creek 
Below the Ashtabula Joint 17.2 - 14.0 
Vocational School 

According to the Ohio EPA wasteload allocation modeling, the above tr ibutaries 
violate Warmwater Habitat standards for anmonia and dissolved oxygen. The 
model used plant effluent permit limits for stream chemical data, since these 
tributaries are zero, low-flow streams. Currently, there are no plans for 
upgrading these systems. 

Segment 

F-2-4 

Name/Description 

Unnamed tributary to 
Mill Creek {Cemetery Creek) 
From the Jefferson WWTP to 
the Grand River confluence 

Mile Points 

1.7 - 0.0 

Cemetery Creek, a zero, low-flow stream, currently violates water quality 
standards for anmonia, dissolved oxygen and phenolics (DEPA, NEDO data, 
1975-1979). The primary source of these violations is the Jefferson WWTP 
discharge; a small but concentrated discharge from the Poplar Oil Company also 
discharges to this stream. Poplar Oil is preparing plans for a treatment 
system. The Jefferson WWTP system is not expected to be upgraded. 
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Segment 

F-2-5 

Name/Description 

Grand River 
From Big Creek confluence to 
Near Red Creek confluence 

Mile Points 

8.9 - 5.3 

This segment of the Grand River violated WWH standards for fecal coliforms, 
phenolics and heavy metals (OEPA, NEDO data, 1975-1979). The fecal coliform 
violations were probably due to wastewater treatment plant discharges 
occurring just upstream from the sampling station (Heatherstone WWTP and the 
Chardon WWTP on Big Creek). The phenolics and metals sources are unknown; 
there are no industrial dischargers upstream of the sampling site. 

Segment 

F-2-6 

Name/Description 

Grand River 
From Near Red Creek confluence 
to Lake Erie 

Mile Points 

5.3 - 0.0 

This segment violates WWH standards for fecal coliforms, dissolved oxygen, 
iron, phenolics, and total dissolved solids (TDS). The Painesville and 
Fairport Harbor WWTPs contribute to the bacterial, dissolved oxygen and TDS 
violations. The Painesville WWTP was upgraded to provide tertiary treatment 
beginning in the fall of 1979. Efforts are underway to connect the Fairport 
Harbor WWTP to either the Painesville facility, or to the Lake County regional 
plant in Mentor. 

A major source of dissolved solids in the lower Grand River is an abandoned 
350 acre waste lagoon formally owned by the Diamond Shamrock Chemical 
Company. The lagoon and surrounding area is also a known source of iron and 
chromium (OEPA, NEDD data, 1979). There are no current plans to control 
leaching and runoff from this waste disposal site. The source of the 
phenolics contamination is unknown. 

WATER QUALITY TRENDS 

The lower Grand River is one of the few systems in Northeastern Ohio which has 
had sufficient amounts of data collected to determine the effects of major 
discharges on water quality. The Diamond Shamrock Painesville works produced 
soda ash from 1912 to 1976. Wastewater from this process contained high 
amounts of dissolved solids which were discharged to the Grand River. The 
USGS gaging station downstream at S.R. 535 has monitored the dissolved solids 
concentrations through conductivity measurements since 1966 (USGS, 
1966-1978). Figure IV-2 illustrates the reduction of conductivity (dissolved 
solids) following the elimination of the Diamond Shamrock discharge in 1976. 
The graph also indicates that dissolved solids leaching from the waste lagoon 
creates water quality violations whenever the flow of the river falls below 
approximately 3?0 cubic feet per second. 
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RECOMMENDATIONS 

The 208 plan for the Grand River has recommended that a survey be initiated to 
provide information on the water quality of the Upper Grand River Subbasin. 
The report also reconmends attempting to trace the source of violations of 
heavy metals found in the 1974 303(e) sampling (OEPA, 1974). These 
reconmendations should be carried out as time permits. 

REFERENCES 

Ohio Environmental Protection Agency. 1974. Grand River Basin 303(e) 
waste load 

allocation report. Ohio EPA, Division of Surveillance, Northeast District 
Office, Twinsburg, Ohio. 

Ohio Environmental Protection Agency. 1975-1979 (unpublished). Data available 
from Northeast District Office, Ohio EPA, Twinsburg, Ohio. 

United States Geological Survey. 1966-1979. Water resources data for Ohio, 
Volume 2. St. Lawrence River Basin. U.S. Geological Survey water-data 
reports OH-66-2 to OH-79-2. U.S. Geological Survey, Columbus, Ohio. 
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GRAND RIVER BASIN 

CONNEAUT CREEK SUBBASIN (F-3) 

SUBBASIN SUMMARY 

Approximately 21.1 stream miles in this subbasin are not expected to meet 1983 
goals. The lands within the Conneaut Creek Subbasin are rural, except for the 
Lakeshore area which contains the city of Conneaut and some suburban 
development. Water quality of Conneaut Creek above the city is generally good 
(Ohio EPA, NEDO data, 1977-1979). Occasional heavy metals violations 
(especially iron) occur from non-point sources, or from discharges and/or 
non-point sources in Pennsylvania. Other samples from the monthly monitoring 
site at Keefus Road (RM 6.4; STORET station No. 502870) revealed Coldwater 
Habitat (CWH) violations for phenolics . These violations do not exceed 
Warmwater Habitat (WWH) water quality standards. 

Because of the complex nature of estuaries and the lack of data, no chemical 
water quality determinations can be made for the Conneaut Creek Estuary. 
However, the estuary receives coal pile storage runoff which has a low pH and 
a high (500-1000 mg/1) total iron concentration. This runoff often disco lors 
the Conneaut Harbor. The Pittsburgh and Conneaut Dock Company, which owns the 
storage area, is currently working on plans to treat this runoff. Five 
outfalls were recently combined into one, as a first step in implementing this 
plan. Despite what appears to be adverse conditions in the estuary, Conneaut 
Creek supports a popular fishery, especially during the spring and fall 
salmonid migrations. 

STREAMS AND/OR SEGMENTS IN THE CONNEAUT CREEK SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

~d 

STREAMS AND/OR SEGMENTS IN THE CONNEAUT CREEK SUBBASIN THAT ARE EXPECTED TO 
MEET l983 GOALS AFTER IMPLEMENTATION OF POL[OT!oN CONTROLS PRIOR to l983 

None of the segments monitored in this subbasin present ly fall i nto these 
categories, however, the water quality in a portion of this subbasin has not 
been determined. 

STREAMS AND/OR SEGMENTS IN THE CONNEAUT CREEK SUBBASIN THAT ARE NOT EXPECTED 
To MEET 1983 GOALS 

Segment 

F-3-5 

Name/Description 

Conneaut Creek 
From the Ohio - Pa. Line 
to the Estuary 
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Mi l e Points 

22.3 - 1.2 



Conneaut Creek is not expected to meet 1983 water quality goals due to high, 
total iron concentrations. Since there are no known dischargers in Ohio 
upstream of the Ohio EPA sampling location, the violations are assumed to be 
from non-point sources, or from point and/or non-point sources in Pennsylvania. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Northeast District Office, Ohio EPA, Twinsburg, Ohio. 
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GRANO RIVER BASIN 

ASHTABULA RIVER SUBBASIN (F-3) 

SUBBASIN SUMMARY 

Land-use in the Ashtabula River Subbasin is primarily rural. The only 
significant population center is the city of Ashtabula located near the 
river's mouth. Approximately 23.2 stream miles in this subbasin are not 
expected to meet 1983 goals. Major water quality problems are confined to the 
downstream river segments; the upper reaches are relatively pollution free 
(OEPA, NEDO data 1977-1979; USGS 1978, 1979). The upper segment has 
infrequent, heavy metals and phenolics violations. The source of this 
contamination is undocumented, but non-point sources are suspected. 

The water quality of Hubbard Run, Red Brook, and Indian Creek, which are near 
the city of Ashtabula, has been degraded by individual septic systems (OEPA, 
NEDO data, 1975, and Ashtabula Health Department sampling). Effluent from 
these septic systems will be diverted from these streams upon completion of 
the reconmendations of the facilities plan (Woodruff and Associates, 1979). 
This should eliminate the bacterial, anmonia, and dissolved oxygen problems in 
these segments. 

Samples collected by the Ohio EPA, U.S. EPA, and the USGS indicate degraded 
water quality in the Ashtabula River Estuary. Discharges which contribute to 
water quality problems in this river segment include combined sewer overflows 
and industrial discharges to Field's Brook and Strong Brook. Sediments 
analyzed by the U.S. EPA in 1979 confirm water quality problems involving high 
concentrations of heavy metals and PCB's. Despite these water quality 
problems, the estuary of the Ashtabula River is an important spawning area for 
many important Lake Erie fishes. Fishermen and the U.S. Coast Guard report 
salmonid migrations and large numbers of white bass in this segment. 

STREAMS AND/OR SEGMENTS IN THE ASHTABULA RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

Compliance with 1983 water quality goals cannot be determined for the upstream 
segments of the Ashtabula River due to the absence of data. Other stream 
segments within this subbasin lack sufficient information to make accurate 
appraisals. 

STREAMS AND/OR SEGMENTS IN THE ASHTABULA RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET 1993 GOALS AFTER IMPLEMENTATION OF PdLLOTtoN coNTRoLs PRIOR To 1983 

Segment 

F-3-1 

Name/Description 

Strong Brook 
From the headwaters to the 
Ashtabula River 
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Mile Points 

1.4 - 0.0 



Samples collected from Strong Brook revealed water quality violations for 
phenolics, iron, zinc and fecal coliform bacteria (OEPA, NEDO data, 1977, 
1979). An investigation by the Ohio EPA concluded that the sources of these 
violations probably were accidental spills and/or unauthorized discharges into 
Ashtabula's storm sewers in the area of Benefit Avenue. The city and the Ohio 
EPA are currently working together to trace these discharges. Eliminating 
these sources should allow Strong Brook to meet 1983 water quality goals. 

STREAMS ANO/OR SEGMENTS IN THE ASHTABULA RIVER SUBBASIN THAT ARE NOT EXPECTED 
fo MEET 1983 GOALS 

Segment 

F-3-2 

Name/Description Mile Points 

Ashtabula River 23.3 - 5.2 
Between the Ashtabula City Limits 

This segment of the Ashtabula River currently violates water quality standards 
for lead (OEPA, NEDO data, 1977-1979). The only known point sources affecting 
this segment are small package plants which discharge treated sanitary 
wastes. These wastes should contain no lead, therefore, the source of these 
violations are assumed to be non-point. 

Segment 

F-3-3 

Name/Description 

Fields Brook 
From Cook Road to the 
Ashtabula River 

Mile Points 

3.4 - 0.0 

Field's Brook will not meet 1983 water quality goals for total residual 
chlorine, dissolved solids, iron and mercury. All industries that discharge 
to the brook have Best Practicable Technology (BPT), but their effluents 
comprise nearly the entire flow of Field's Brook during the dry surrmer 
months. This situation makes the attainment of 1983 water quality goals 
economically impossible. A proposal for a combined treatment plant, with a 
discharge to Lake Erie, is being considered by the Field's Brook industries. 

Segment 

F-3-4 

Name/Description 

Ashtabula River 
Ashtabula River Estuary 

Mile Points 

1. 7 - 0.0 

This segment of the Ashtabula River has had water quality violations for total 
dissolved solids and dissolved oxygen from 1970 to 1979 (USGS 1970-1979). 
Since the Ashtabula River has periods of zero flow during most years, any 
waste water generated within the subbasin comprises the total flow of the 
river and collects in the estuary. Combined sewer flows in Ashtabula will be 
eliminated with improvements to the city's sewer system, and should help to 
improve the dissolved oxygen levels within the estuary. 
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RECOMMENDATIONS 

The Ashtabula 208 plan has made recormtendations to conduct a short term survey 
to determine the water quality of the West and East Branches of the Ashtabula 
River. This reconmendation should be carried out as time and manpower permits. 

REFERENCES 

Ohio Environmental Protection Agency. 1975-1979 (unpublished). Data available 
from Northeast District Office, Ohio EPA, Twinsburg, Ohio. 

United States Geological Survey. 1970-1979. Water resources data for Ohio 
Vol. 2. St. Lawrence River Basin. U.S. Geological Survey Water Data 
Reports OH-70-2 through OH-79-2. U.S. Geological Survey, Columbus, Ohio. 

Woodruff Inc. Consulting Engineers. 1979. Ashtabula Facilities Plan. 
Cleveland, Ohio. 
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LAKE ERIE MINOR TRIBUTARIES 

(PORTIONS OF BASINS D-3; E-2; F-3) 

SUMMARY 

Data for the Lake Erie minor tributaries. is limited to a few grab samples and 
pollution complaint investigations. A few segments can be identified as water 
quality problem areas, but an accurate evaluation of many small Lake Erie 
tributaries is not possible due to insufficient data. 

BEAVER CREEK (0-3) 

STREAMS AND/OR SEGMENTS IN BEAVER CREEK THAT ARE NOT EXPECTED TO MEET 1983 

Segment 

D-3-1 

Name/Description 

Beaver Creek 
From the Amherst WWTP 
to the Estuary 

Mile Points 

2.2 - 0.8 

This segment of Beaver Creek is expected to violate 1983 water quality goals 
for fecal coliform bacteria, a11111onia, MBAS and phenolics (OEPA, NEDO data, 
1977). The bacterial, a11111onia and MBAS violations are caused by the Amherst 
Wastewater Treatment Plant. The city is contesting orders from the Ohio EPA 
to eliminate the plant and tie its sewer system into the reg ional system. The 
source of the phenolics is unknown. 

COWLES CREEK (F-3) 

STREAMS ANO/OR SEGMENTS IN COWLES CREEK THAT ARE NOT EXPECTED TO MEET 1983 

Segment 

F-3-6 

Name/Description 

Cowles Creek 
From the Geneva WWTP 
to the Estuary 

Mile Points 

4.2 - 0.7 

Samples collected by the Ohio EPA in 1975 and 1979 revea led water quality 
violations for a11111onia and dissolved oxygen in Cowles Creek below the Geneva 
WWTP. Fish sampling by the Ohio EPA (1979) confirmed that water quality 
problems exist in the creek. According to an Ohio EPA stream model, 
additional nitrification facilities are needed at the Geneva WWTP for Cowles 
Creek to attain Warmwater Habitat (WWH) water quality standards. The city of 
Geneva is contesting the construction of these facilities. 
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RECOMMENDATIONS 

The Ashtabula 208 plan has made recommendations to conduct water quality 
surveys in order to gather specific information. One reconmendation was to 
determine the impact of Geneva's Wastewater Treatment Plant on Cowles Creek. 
That reconmendation was carried out and showed an adverse impact of the WWTP 
effluent on Cowles Creek. 

EUCLID CREEK (E-2) 

STREAMS ANO/OR SEGMENTS IN EUCLID CREEK THAT ARE NOT EXPECTED TO MEET 1983 

Segment 

E-2-15 

Name/Description 

Euclid Creek 
From the West Tributary 
to the Estuary 

Mile Points 

3.1 - 0.5 

Euclid Creek currently violates 1983 water quality goals for feca l coliform 
bacteria, phenolics, lead and iron (OEPA, NEOO data, 1977-1979) . The 
bacterial violations are probably the result of combined sewer overflows, 
individual septic systems and/or the Scottish. Highlands Wastewater Treatment 
Plant in Richmond Heights. The remaining violations are probably the result 
of drainage from a storm sewer near the Cleveland Metal Cleaning Company. 
Sewer inspections have determined that the sources of contamination in this 
storm sewer are primarily the result of leakage from the old Rosewood Sewer 
and seepage from a covered waste disposal site at Cleveland Metal Clean ing . 

TURKEY CREEK (F-3) 

STREAMS AND/OR SEGMENTS IN TURKEY CREEK THAT ARE NOT EXPECTED TO MEET 1983 

Segment 

F-3-7 

Name/Description 

Turkey Creek 
From the Pennsylvania State 
Line to Lake Erie 

Mile Points 

1. 3 - 0.0 

Turkey Creek has violations for iron, cadmium, zinc and phenolics standards 
for the Coldwater Habitat Use Designation (OEPA, NEDO data, 1977-1979) . Only 
the iron concentrations were high enough to violate Ohio's Warmwater Habitat 
(WWH) Standards. Since there are no point source discharges within this 
creek, the violations must orginate from non-point sources. Tur key Creek 
supports a successful salmonid stocking program run by The Ohio Department of 
Natural Resources. 

REFERENCES 

Ohio Environmental Protection Agency. 1975, 1977-1979 (unpublished ). Data 
available from Northeast District Office, Ohio EPA, Twinsburg, Ohio. 
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WABASH RIVER BASIN (G) 

BASIN SUMMARY 

Water quality in the Ohio portion of the Wabash River Basin, with the exception 
of Beaver Creek, is generally good. Most areas have water quality capable of 
supporting diverse aquatic conmunities. Approximately 21.7 stream miles in 
this basin are not expected to meet 1983 goals. The major water quality 
problem in the Wabash Basin is high nutrient concentrations; violations of 
Warmwater Habitat (WWH) standards for fecal coliforms and total iron are also 
conman. The resulting water quality is unsuitable for primary contact 
recreation for most of the year. 

Non-point source pollution is a major contributor to the enrichment of the 
Wabash River and to the eutrophication of Grand Lake St. Marys. Approximately 
96% of the land within the basin is agricultural. This high percentage 
suggests that agricultural runoff is a significant non-point source of 
pollution. Periodically, large areas of Grand Lake St. Marys have dense algal 
growths resulting in high turbidity, discoloration, and a decreased, aesthetic 
vaiue. Algal blooms also reduce water quality for public, industrial, and 
agricultural water supplies. The diurnal fluctuations of dissolved oxygen 
associated with algal blooms in the lake are detrimental to other forms of 
aquatic life. The environmental and water quality problems contributing to 
the rapid eutrophication and degradation of Grand Lake St. Marys can be 
attributed to: (1) agricultural runoff, (2) shallowness of the lake, (3) 
periods of low water levels caused by lack of rainfall, (4 ) poorly constructed 
and/or maintained private and semi-public sewage systems, (5) large numbers of 
wild geese and ducks inhabitating the lake, and (6) algal blooms. 

STREAMS AND/OR SEGMENTS IN THE WABASH RIVER BASIN THAT CURRENTLY MEET 1983 

Segment 

G-1 

G-2 

G-4 

Name/Description 

Wabash River 
From the headwaters to 
Fort Recovery 

Mississinewa River 
From the headwaters to 
the Ohio State Line 

Wabash River 
From Fort Recovery 
to the Beaver Creek confluence 

Mi l e Points 

41.7 - 20.0 

31.4 - 0 

13.7 - 2.7 

Land-use adjacent to segments 1 and 2 is entirely agricultural; Burkettsv ill e 
and New Weston are the only incorporated communities. There are no s i gnificant 
point sources of pollution within these segments, therefore, any water quality 
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degradation is due to non-point sources (OEPA, 1974 ) . There is little water 
quality information available for these segments. Evaluation of segment G-4 
is based upon previous reports (OEPA, 1976a, 1977 ). 

STREAMS AND/OR SEGMENTS IN THE WABASH RIVER BASIN THAT ARE EXPECTED TO MEET 
1983 GOALS AFTER IMPLEMENTATION OF CONTROLS PRIOR ro 1983 

Segment 

G-3 

Name/Description 

Wabash River 
a segment located 
at Fort Recovery 

Mile Points 

20.0 - 13.7 

According to the Wabash River Basin Waste Load Allocation Report (WLAR), 
September, 1978 (OEPA, 1978), "the result of the computer simulations using 
existing flow and the equivalent of secondary effluent did not show any Water 
Quality Standard violations for .•• this segment." Significant decreases in 
the loading of ammonia, suspended solids, and 8005 occurred after the 
Schmitt Fur Farms discontinued its business. The remaining point source 
dischargers are having problems meeting their permit requirements. Hartwig 
Poultry Farm has an effluent with very high anmonia levels and occasional 
8005 and suspended solids violations. Fort Recovery Industries has frequent 
permit violations for free cyanide, hexavalent chromium, zinc, 8005, 
suspended solids, and oil and grease. The correction of these prob lems shou ld 
be sufficient to meet 1983 goals. 

Segment 

G-8 

Name/Description 

Coldwater Creek 
From the headwaters to 
Grand Lake St. Marys 

Mile Points 

8.7 - 0.0 

Coldwater Creek is characterized as a low-flow stream. During periods of 
lowest flow, it consists almost entirely of point source discharges. Data 
from a previous report (OEPA, 1974) indicated amnonia and dissolved oxygen 
violations, along with high levels of suspended sol i ds, 8005, phosphorus, 
and nitrates. WLAR modeling has indicated" .• • the present permit for the St. 
Henry Wastewater Treatment Plant (WWTP) is not stringent enough to enable 
Water Quality Standards to be met in Coldwater Creek" (OEPA 1978). 
Consequently, the village of St. Henry is planning to upgrade its facilities 
to include nitrification and filtration. With the high degree of treatment 
that is proposed, the St. Henry's WWTP effluent could meet the 1983 goal s. 
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STREAMS AND/OR SEGMENTS IN THE WABASH RIVER BASIN THAT ARE NOT EXPECTED TO 
MEEI 1983 GOAL$ 

Segment 

G-7 

Name/Description 

Hardin Creek 
From the Coldwater WWTP to 
Beaver Creek 

Mile Points 

5.7 - 0 

Hardin Creek is characterized as a low-flow, intermittent stream. During 
periods of lowest flow, it consists entirely of point source discharges. Data 
from the a previous report (OEPA, 1974) indicate amnonia and dissolved oxygen 
violations, along with high levels of 8005, phosphorus, total kjeldahl 
nitrogen, and nitrates. WLAR modeling has indicated" •.• more stringent 
effluent limitations are required to allow WWH Water Quality Standards to be 
met in Hardin Creek" (OEPA, 1978). With the high degree of treatment that is 
proposed, Coldwater's WWTP effluent could meet 1983 goals. However, it is 
unlikely that wastewater treatment improvements will be completed before 1983. 

Segment 

G-6 

Name/Description 

Beaver Creek 
From the Grand Lake 
St. Marys' Reservoir to 
the Wabash River 

Mile Points 

13.0 - 0 

Beaver Creek has severe water quality problems. It is a low gradient, 
channelized stream with poor macroinvertebrate habitat diversity (OEPA, 
1974). The substrate is mucky due to the sedimentation of solids discharged 
by the Celina WWTP. These factors result in an extremely low assimilative 
capacity in Beaver Creek. Both Grand Lake St. Marys and Hardin Creek 
discharge to Beaver Creek. There is rarely a flow contribution from the lake 
during dry periods of the surrrner. 

There is no dilution of the Celina WWTP and the Coldwater WWTP effluents during 
dry weather conditions. Beaver Creek experiences very high levels of nutrients 
and low levels of dissolved oxygen throughout its entire length during these 
periods. WLAR modeling has indicated" ... the present permit for the Celina 
Wastewater Treatment Plant is not stringent enough to enable Water Quality 
Standards to be met in Beaver Creek. Arrrnonia standards violations occur below 
the Celina Wastewater Treatment Plant to the confluence with the Wabash 
River •..• Dissolved oxygen standard violations also occurred with a minimum 
D.O. concentration of less than 0.1 mg/1 at the sag point" (OEPA, 1978). 

Segment 

G-5 

Name/Description 

Wabash River 
From the Beaver Creek 
confluence to the 
Ohio State Line 
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2.7 - 0 



Water quality in the Wabash River declines downstream from Beaver Creek 
because of increased nutrient and suspended solids loading (OEPA, NWDO data, 
1976b). The appearance of the river changes dramatically as i t becomes more 
turbid, more sluggish, and wider. The river bottom material becomes softer, 
and there are very few riffles. Water quality standard violations for 
dissolved oxygen occur at the Ohio State Line (OEPA, NWDO data, 1974-1977). 

REFERENCES 

Ohio Environmental Protection Agency. 1974-77 (unpublished). Data f rom 
Northwest District Office, Ohio EPA, Bowling Green, Ohio. 

Ohio Environmental Protection Agency. 1974. State of Ohio-Wabash River 
(draft) waste load allocation report for the 303(e) continuing planning 
process for water quality management. Ohio EPA, Northwest District 
Office, Bowling Green, Ohio. 

Ohio Environmental Protection Agency. 1976a (unpublished). Draft 305(b) 
report from Northwest District Office, Ohio EPA, Bowling Green, Ohio. 

Ohio Environmental Protection Agency. 1976b (unpublished). Biological 
investigation field notes available from Northwest District Office, Ohio 
EPA, Bowling Green, Ohio. 

Ohio Environmental Protection Agency. 1978. Wabash River Basin waste load 
allocation report. Ohio EPA, Columbus, Ohio 31 pp. 
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GREAT MIAMI RIVER BASIN 

UPPER GREAT MIAMI RIVER SUBBASIN (H-1) 
AND 

LORAMIE CREEK SUBBASIN (H-2) 

SUBBASIN SUMMARY 

The Upper Great Miami River is currently monitored at on ly one station which 
is situated at U.S. 33 (RM 156.5; STORET station No. 600000). Water quality 
at this station is generally good; however, a few water quality standards 
violations have occurred in the recent past. 

The Loramie Creek Subbasin also has generally good water quality, but with 
some metals violations and elevated nutrient concentrations. 

Bokengehalas Creek is still receiving high concentrations of copper, lead, 
zinc, nickel, cadmium, and chromium from the Bellefontaine Wastewater 
Treatment Plant (WWTP) which discharges to Possum Run. One standard violation 
for lead, taken during a routine compliance monitoring inspection, occurred in 
July, 1979, immediately downstream of the plant. 

STREAMS AND/OR SEGMENTS · IN THE UPPER GREAT MIAMI RIVER AND LORAMIE CREEK 
sOSSAs!Ns THAT CURRENTLY MEET 1983 GOALS 

and 

STREAMS AND/OR SEGMENTS IN THE UPPER GREAT MIAMI RIVER ANO LORAMIE CREEK 
sOSSAs!Ns THAT ARE EXPECTED TO MEET 1983 GOALS AFTER IMPLEMENTATION OF 
POLLOf!oN CdNTRdls PRIOR TO. 1983 

None of the segments monitored in this subbasin presently fall into these 
categories. However, water quality in some portions of this subbasin has not 
been determined. 

STREAMS AND/OR SEGMENTS IN THE UPPER GREAT MIAMI RIVER ANO LORAMIE CREEK 
sOSSAs!Ns THAT ARE NOT EXPECFED TO MEET l983 GOALS 

Segment 

H-1-1 

Name/Description 

Great Miami River 
From Indian Lake to the 
confluence of Muchnippi Creek 

Mile Points 

156.7 - 151.6 

High loadings of nitrogen and phosphorus from the Indian Lake area have caused 
occasional algal blooms which deplete oxygen levels below 5.0 mg/1 (OEPA, SEDO 
data, 1977-1979). Agricultural runoff and faulty septic tanks are causes of 
the high nutrients levels. There are plans to sewer the Indian Lake area, but 
it is not known whether the completion of this project will sufficiently 
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reduce the nutrient levels to prevent, or lessen, the occurrence of algal 
blooms. Iron and fecal coliform levels are also occasionally higher than 
current water quality standards. Natural background conditions and non-point 
sources are probably the largest contributors of iron. 

Segment 

H-2-1 

Name/Description 

Loramie Creek 
From Hardin Wapak Road 
to the Great Miami River 

Mile Points 

1.7 - 0.0 

Limited sampling has revealed frequent iron violations. Natural background 
levels and non-point source pollution cause these elevated iron 
concentrations. One lead violation was observed in the 1978-1979 sampling 
period and a steady increase in lead concentrations has occurred over the past 
three years (OEPa, SWDO data, 1977-1979). There are no known reasons for this 
increase. 

RECOMMENDATION 

The- existing fixed sampling site on US 33 (STORET station No. 600000; RM 
156.5) should be moved to SR 274 (STORET station No. 610100; RM 153.5) to 
include the .combined flow of two spearate outlets from Indian Lake. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Southwest District Office, Ohio EPA, Dayton, Ohio. 
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GREAT MIAMI RIVER BASIN 

UPPER MAD RIVER SUBBASIN (H-3) 

SUBBASIN SUMMARY 

There is one monthly monitoring station (RM 28.7; STORET station No. 610040) 
in this subbasin and water quality at this point is generally excellent. The 
Ohio Department of Natural Resources has successfully stocked the Upper Mad 
River with fingerling rainbow trout for the past seven years, thus supporting 
the classification of this segment as Coldwater Habitat. Suspended solids are 
usually very low, with only minimal increases occurring during elevated flow 
periods. 

STREAMS AND/OR SEGMENTS IN THE UPPER MAD RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GOAL$ 

Segment 

H-3-1 

Name/Description 

Mad River 
From the headwaters to the 
confluence of Buck Creek 

Mile Points 

60 .2 to 25.5 

Data from this segment indicated one water quality violation for lead during 
the 1978-1979 reporting year (OEPA, SWDO data). This sample exceeded the 
water quality standard by only 1 ug/1. Nutrient levels in this segment are 
generally low, with a slight but significant decline in phosphorus levels over 
the past two years. The recent initiation of phosphorus removal by the Urbana 
Wastewater Treatment Plant (WWTP) may explain this improvement. 

The city of West Liberty Water Treatment Plant has plans to eliminate their 
discharge of lime sludge to the Mad River. This discharge has resulted in 
several citizen complaints regarding the deposition of lime sludge in the 
stream bed. Although the presence of this sludge in the stream is 
aesthetically unpleasing and is a violation of water quality standards, it 
seems to have no chemical toxicity. The stream bed is severely affected for a 
distance of about 15-100 meters and slight lime deposits are noticable as far 
as 2 miles downstream from the outfall. 

Past heavy metals problems in Dugan's Run will be relieved due to the recent 
connection of the ITE Imperial Company to the Urbana WWTP. 

STREAMS AND/OR SEGMENTS IN THE UPPER MAD RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLUTION CdNTRots PRIOR to 1983 

None of the segments monitored in this subbasin presently fall into this 
category. However, water quality in some portions of this subbasin has not 
been determined. 
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STREAMS ANO/OR SEGMENTS IN THE UPPER MAD RIVER SUBBASIN THAT ARE NOT EXPECTED 
ro MEET l983 GOALS 

Segment 

H-3-2 

Name/Description 

Buck Creek 
From the Beaver Creek con­
fluence to the Mad River 

Mile Points 

6.0 - o.o 

There were a total of five standards violations in this segment during the 
1977-79 reporting years. Four of these violations were caused by elevated 
levels of fecal coliforms and one was caused by a slightly high lead 
concentration (OEPA, SWDO data, 1977-1979). The high fecal coliform levels 
are probably caused by non-point sources and by combined sewer overflows in 
this area. The single lead violation was only 1 ug/1 higher than the WWH 
standard and the average lead concentration was 21 ug/1. The source of this 
metal is probably urban runoff, which is not expected to be corrected before 
1983. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Southwest District Office, Ohio EPA, Dayton, Ohio. 
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GREAT MIAMI RIVER BASIN 

MIDDLE GREAT MIAMI RIVER SUBBASIN 

AND LOWER MAD RIVER SUBBASIN (H-4, S) 

SUBBASIN SUMMARY 

There were two monthly sampling stations on the Great Miami River during the 
reporting period. One station, located just below Piqua (STORET station No . 
600090; RM 110.3), was discontinued after December, 1978. Monitoring was 
begun at the Taylorsville station (STORET station No. 610050; RM 90.7) in 
October, 1978. 

Water quality in the Mad River below Springfield begins to decline due to 
numerous industrial and municipal point sources, combined sewers, and urban 
runoff, Monthly monitoring reports from the Springfield Wastewater Treatment 
Plant (WWTP) show numerous violations for arrmonia at the confluence of the Mad 
River and Buck Creek. Pollution loadings in some of the lower Mad River 
tributaries will be reduced by the S.W. Clark County Regional WWTP, which is 
currently under construction. This project will eliminate many smaller plants 
which are currently overloaded. 

STREAMS ANO/OR SEGMENTS IN THE MIDDLE GREAT MIAMI RIVER SUBBASIN AND THE LOWER 
MAO RIVER s088As!N THAT CORRENTCV MEET 1983 GOAEs 

and 

STREAMS ANO/OR SEGMENTS IN THE MIDDLE GREAT MIAMI RIVER SUBBASIN AND THE LOWER 
MAO RIVER sOSSAstN THAT ARE EXPECTED TO MEET 1983 GOALS AFTER IMPLEMENTATION 
OF Pol(OfioN toNFRols PRIOR TO 1983 

None of the segments monitored in this basin presently fall into these 
categories. However, water quality in a some portions of this basin has not 
been determined. 

STREAMS AND/OR SEGMENTS IN THE MIDDLE GREAT MIAMI RIVER SUBBASIN AND THE LOWER 
MAO RIVER sOSSAs!N THAT ARE Not EXPECTED fo MEET TAE 1983 GdAts 

Segment 

H-5-1 

Name/Description 

Great Miami River 
From Piqua to Troy 

Mile Points 

112 - 105 

Water quality data was collected 1.6 river miles below the Piqua WWTP. 
Because of this discharge, several standard violations have occurred for fecal 
coliforms and one violation occurred for both dissolved oxygen and alllllonia 
(OEPA, SWOO data, 1977-1978). The Piqua WWTP is currently in the Construction 
Grant Program for upgrading the facility, but no changes are expected prior to 
1983. 

Iron levels will continue to be a problem in this segment due to natural 
background levels and/or non-point sources. 
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Segment 

H-5-2 

Name/Description 

Great Miami River 
from Tipp City to the Ohio 
Surburban WWTP 

Mile -Points 

95 - 86 

Limited sampling suggests that iron will occasionally exceed Warmwater Habitat 
(WWH) standards in this segment (OEPA, SWDO data, 1977-1979). The source of 
this metal is probably non-point pollution, and is not expected to be 
controlled prior to 1983. Fecal coliforms will also continue to be a problem 
in this segment due to the proximity of the Vandalia WWTP. Plans are 
currently being developed to abandon this plant by tying into the proposed MCD 
North Regional WWTP. Completion of this project will not occur before 1983. 

Segment 

H-4-4 

Name/Description 

Mad River 
from the Fairborn WWTP to 
Eastwood Park 

Mile Points 

9.0 - 0.0 

Several standard violations for dissolved oxygen occurred in the summer months 
of 1977 (USGS, 1977). Since that time, however, there have been no further 
violations for this parameter (USGS, 1978). Changes in the operation of the 
Fairborn Wastewater Treatment Plant (WWTP) and/or flow conditions may explain 
this improvement. The average fecal coliform count for this segment was 
acceptable; however, two standard violations occurred in 1978-79. These 
occasional violations will continue to occur until the Fairborn WWTP is 
upgraded sometime after 1983. The plant is located approximately 4 stream 
miles above the samp l ing station. 

One iron violation occurred in this segment . Natural background levels and 
non-point sources were probably responsible for the violation, and no 
improvement is expected prior to 1983. Lead concentrations are generally high 
in this segment and there was one water quality violation for this parameter. 
Urban runoff is probably the main contributor, since there are no known point 
sources of this metal in this segment. 

RECOMMENDATION 

A special survey should be conducted on the lower Mad River between 
Springfield and Dayton to determine the impact of the Springfield WWTP on 
water quality in this segment. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished ). Data available 
from Southwest District Office, Ohio EPA, Dayton, Ohio. 

United States Geological Survey. 1977. Water resources data for Ohio, water 
year 1977, Vol. 1. Ohio River Basin. Water Data Report OH-77-1. U.S. 
Geological Survey, Columbus, Ohio. 

United States Geological Survey. 1978. Water resources data for Ohio, water 
year 1978, Vol. 1. Ohio River Basin . Water Data Report OH-78-1. U.S. 
Geological Survey, Columbus, Ohio. 
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GREAT MIAMI RIVER BASIN 

STILLWATER RIVER SUBBASIN (H-6, 7) 

SUBBASIN SUMMARY 

There are two sampling stations in this subbasin. One station is a quarterly 
site on Greenville Creek (RM 1.5; STORET station No. 600060), and the other is 
a monthly site located on the Stillwater River (RM 8.9; STORET station No. 
600110) (sampling began in October, 1978). Overall water quality is similar 
to that in the Great Miami River drainage above Dayton. 

STREAMS AND/OR SEGMENTS IN THE STILLWATER RIVER SUBBASIN THAT CURRENTLY MEET 
1993 QOAts 

STREAMS AND/OR SEGMENTS IN THE STILLWATER RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER !MPlEMENtAfioN OF PO[[OttoN coNTRd[s PRIOR TO 1983 

None of the segments monitored in this subbasin currently fall into these 
categories. However, water quality in some portions of this subbasin has not 
been determined. 

STREAMS ANO/OR SEGMENTS IN THE STILLWATER RIVER SUBBASIN THAT ARE NOT EXPECTED 
To MEEf 1993 GOALS 

Segment 

H-7-1 

Name/Description 

Greenville Creek 
From Gettysburg to the 
Stillwater River 

Mile Points 

10.0 - 0.0 

Lead appears to be a significant problem in this stream. Fifty percent of the 
lead samples collected in this segment were in violation of the Warmwater 
Habitat standard. More sampling will be required to determine the source of 
pollution. A single violation for iron has also been recorded. This segment 
could meet the 1983 goals if these metal problems were eliminated, but 
corrective action prior to 1983 is unlikely. 

Segment 

H-6-1 

Name/Description 

Stillwater River 
From Martindale to the 
Englewood Dam 

Mile Points 

11.4 to 9.0 

There were two standard violations for fecal coliforms in this section. One 
iron sample was also higher than the standard. Both of these violations are 
probably the result of non-point pollution. Water quality problems in this 
segment do not appear to be severe, and may not prevent the attainment of 1983 
goals. 
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Segment 

H-6-2 

Name/Description 

Brush Creek 
From the headwaters to 
Ludlow Creek 

Mile Points 

8.0 - 0.0 

Water quality in Brush Creek has been severely degraded as result of the 
discharge from the K&S Circuits plant in Phillipsburg. Copper concentrations 
as high as 125,000 ug/1 (monthly operation reports) have been discharged to 
Brush Creek via a storm sewer. A survey conducted by OEPA in the sunmer of 
1979 indicated obvious signs of biological damage and sediment contamination 
for at least 5.0 miles downstream (OEPA, SWDO data, 1979). This discharge 
will be eliminated before 1983 and therefore significant improvements in water 
quality are expected. However, due to septic tank discharges, other non-point 
pollution, and the natural low flow of the stream, this stream segment is not 
expectred to meet 1983 goals. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Southwest District Office, Ohio EPA, Dayton, Ohio. 
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GREAT MIAMI RIVER BASIN 

TWIN CREEK SUBBASIN (H-8) 

SUBBASIN SUMMARY 

Water quality in the Twin Creek Subbasin is generally good and the 1983 goals 
are expected to be met. However, heavy metal pollution of undetermined origin 
will keep this stream from attaining Exceptional Warmwater Habitat (EWH) 
standards. This subbasin is still largely rural, with agricultural runoff 
being a major source of nutrients. Point sources consist of small, secondary 
sewage treatment plants at Lewisburg, West Alexandria, and Farmersville. 
There are no known point source dischargers of heavy metals. 

STREAMS AND/OR SEGMENTS IN THE TWIN CREEK SUBBASIN THAT CURRENTLY MEET 1983 

Segment 

H-8-1 

Name/Description 

Twin Creek 
From the Bantas Fork con­
fluence to the 
Great Miami River 

Mile -Points 

22.3 - 0.0 

In August, 1977, the Germantown Wastewater Treatment Plant (WWTP) was 
abandoned and connected to the Franklin WWTP. The water quality for Twin 
Creek at Dayton-Oxford Road (RM 0.8) after this date has improved (i .e. , there 
have been no violations for fecal coliforms). However, there have been EWH 
standards violations for metals (copper, lead, and zinc) and for phenolics 
(OEPA, SWOO data, 1977-1979). Also, a special sampling of Twin Creek, in 
1978, showed violations for copper at North Factory Road (RM 23.0) and at S.R. 
4 (RM 5.8) (OEPA, $WOO data, 1978). 

Twin Creek from Bantas Fork (RM 22.3) to the mouth will not meet EWH standards 
because of continued copper and lead violations. These violations are not 
severe enough to prevent attainment of 1983 goals. 

STREAMS ANO/OR SEGMENTS IN THE TWIN CREEK SUBBASIN THAT ARE EXPECTED TO MEET 
1983 GbALs AFTER IMPLEMENTATION OF PdLLOttoN coNTRols PRIOR to 1983 

and 

STREAMS AND/OR SEGMENTS IN THE TWIN CREEK SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GbALs 

None of the segments monitored in this subbasin presently fall into these 
categories, however, the water quality in some portions of this subbasin has 
not been determined. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Southwest District Office, Ohio EPA, Dayton, Ohio. 
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GREAT MIAMI RIVER BASIN 

GREAT MIAMI RIVER BASIN (LOWER PART OF MIDDLE PORTION ) (H-9 ) 

SUBBASIN SUMMARY 

Overall water quality in this part of the Great Miami River r anges from fair 
to poor . Water quality is fair upstream from the Dayton Wastewater Treatment 
Plant (WWTP), with occasional Warmwater Habitat (WWH) standards violations 
resulting from the Ohio Suburban WWTP and the discharge of the Dayton storm 
sewer system. There are numerous municipal and industrial discharges 
downstream from the Dayton WWTP . These discharges result in the most severe 
water quality degradation of any segment in the entire Great Miami Bas i n. 
Water quality improves between Franklin and Hamilton; however, frequent 
violations of water quality standards result in a rating of "poor". The Dicks 
Creek Subbasin is severely degraded as a result of persistent and 
non-persistent toxic substances discharged from Armco-Middletown Steel Works. 

STREAMS ANO/OR SEGMENTS IN THE GREAT MIAMI RIVER BASIN (LOWER PART OF MIDDLE 
PORT!oN) tAAT CORRENILV MEEf 1993 GOALS 

None of the segments monitored in this subbasin presently meet 1983 goals. 
· However, water quality in some portions of this subbasin has not been 
determined. 

STREAMS AND/OR SEGMENTS IN THE GREAT MIAMI RIVER BASIN (LOWER PART OF MIDDLE 
PORIION) IAAt ARE EXPECIEO 10 MEET 1983 GOALS AFIER IMPLEMENTATtoN OF 
PdLLOT!dN coNTRoLS PRIOR To 1983 

None of the segments monitored in this basin presently fa l l into th is category. 

STREAMS AND/OR SEGMENTS IN THE GREAT MIAMI RIVER BASIN (LOWER PART OF MIDDLE 
PORTION) THAT ARE Not EXPECTED to MEET 1983 GOALS 

Segment 

H-9-1 

Name/Description 

Great Miami River 
From the Ohio Suburban WWTP 
to the Dayton WWTP 

Mile Poi nts 

86.0 - 76.0 

The areas drained by this segment are both rural and urban. The water qua li ty 
in this segment is fa ir, with the main water quality prob lem resulti ng from 
the Ohio Suburban WWTP (RM 86.2). Urban runoff from the Dayton storm sewer 
network may also be a substantial problem. Water qua l ity standards viol ations 
were noted for dissolved oxygen, fecal col iforms, and pheno li cs (DEPA, SWOO 
data, 1977-1979). Data from the U.S. Geological Survey (USGS) continuous 
monitor in Dayton (RM 78.0) indicated that daily min imum dissol ved oxygen 
concentrations are occasionally below the 5.0 mg/1 standard duri ng summer 
months (USGS, 1977-1978). 
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The Miami Conservancy District's North Regional WWTP is planned to replace the 
Ohio Suburban WWTP (as well as the Vandalia and Tipp City Wastewater Treatment 
Plants) resulting in reduced organic loading. This project is entering Step 
II in the construction grant process and is not projected to be completed 
until after 1983. Therefore, this segment will not meet 1983 goals. 

Segment 

H-9-2 

Name/Description 

Great Miami River 
From the Dayton WWTP 
to Franklin 

Mile Points 

76.0 - 60.0 

Land-use within this segment is predominately urban. Water quality is 
severely degraded as a result of numerous municipal and industrial 
dischargers. Major municipal dischargers include the Dayton, Moraine, West 
Carrollton, and Miamisburg Wastewater Treatment Plants. Major industrial 
dischargers include the Bergstrom Paper Company, Miami Paper Company, Dayton 
Power and Light - Tait Station, and Dayton Power and Light - Hutchings 
Station. The high density of dischargers in this segment results in the 
poorest water quality of any segment in the Great Miami Basin. Water quality 
standards violations were noted for dissolved oxygen, amnonia, fecal 
coliforms, and phenolics (OEPA, SWOO data, 1977-1979). Data from the USGS 
continuous monitor at Miamisburg (RM 66.4) indicated a severe dissolved oxygen 
and temperature problem. During sunmer months the daily maximum recorded 
value was frequently below 5.0 mg/1 (USGS, 1977-1978). 

Water quality improvements are expected in this segment in September, 1979, 
with the opening of the Montgomery County Western Regional WWTP. The 
Montgomery County Plant, which provides tertiary treatment, will replace the 
Moraine WWTP· which is severely overloaded and in deteriorated condition. No 
decision has been made regarding the possible abandonment of the other 
treatment plants in this area. The Dayton WWTP is entering Step II of the 
construction grant process to upgrade their treatment facility. These planned 
improvements will not be completed prior to 1983. The abandonment of the 
Moraine WWTP will result in improved water quality with fewer dissolved 
oxygen, anmonia, and fecal coliform violations. 

However, the wastewater treatment improvements cited above are insufficient, 
with respect to meeting 1983 goals. Parameters that will continue to violate 
water quality standards as a result of point sources include dissolved oxygen, 
temperature, fecal coliforms, and phenolics; iron and lead violations will 
continue from non-point sources. 

Segment 

H-9-3 

Name/Description 

Great Miami River 
From Franklin to 
Hamilton 

Mile Points 

60.0 - 36.0 

The area drained by this segment is both urban and rural. Major municipa1 
dischargers include the Franklin Regional, Middletown, and LeSourdsville 
Regional Wastewater Treatment Plants. Major industrial dischargers include 
Armco-Middletown Works and Crystal Tissue. 
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Limited data indicated water quality standards violations for phenolics, 
cyanide, iron, and lead (OEPA, SWOO, 1977-1979). In addition, data from the 
USGS continuous water quality monitor at Rockdale (RM 43.7) indicated 
frequent, daily minimum dissolved oxygen concentrat ions less than 5. 0 mg/1 
during sunmer months (USGS, 1978). Occasional temperature violations were 
also noted at this monitor during 1977. 

Water quality improvements should result from the addition of a clarifier and 
filtrat i on unit on the 001 outfall of Armco-Middletown Works (RM 50.6) and the 
addition of a trickling filter to Crystal Tissue's wastewater treatment system 
(RM 47.0). However, the Miller Brewing Company is planning to build a brewery 
which will discharge at river mile 42.6. The additional organic loading from 
this discharge may result in more frequent dissolved oxygen violations. 

Parameters that will continue to violate standards include dissolved oxygen, 
fecal coliforms, phenolics, iron, and lead. 

Segment 

H-9-4 

Name/Description 

Dicks Creek 
From the Armco Steel outfalls 
to the Great Miami River 

Mile -Points 

6.0 - 0.0 

This stream drains urban and rural areas surrounding the comnunities of 
Middletown and Monroe. Although the Monroe WWTP discharge results in 
localized degradation of Millers Creek, the main water quality problem in 
Dicks Creek is due to the four outfalls from the Armco-Middletown Works. 
These discharges resulted in water quality standards violations for cyanide, 
phenolics, arrmonia, iron, cadmium and zinc; lead violations in this portion of 
the subbasin were most likely the result of urban runoff (OEPA, SWOO data, 
1977-1979) . 

The Monroe WWTP will be connected to the LeSourdville Regional WWTP prior to 
1983, el iminating localized degradation and reducing the number of point 
source related fecal coliform violations. Armco is presently upgrading 
treatment systems, as stated in their compliance schedule, which should result 
in an overall improvement in water quality. However, the combined effects of 
these point discharges, non-point sources, and little natural di lution will 
prevent Dicks Creek from meeting 1983 goals. Water quality standards for 
cyanide, phenolics, arrmonia, fecal coliforms, iron, lead, and zinc will 
continue to be exceeded. 

RECOMMENDATIONS 

1. An updated certified wasteload allocation is needed for the entire segment 
between Dayton and Hamilton. 

2. A new monthly monitoring station should be established on the Great Miami 
River below Middletown at RM 42.4. 

3. The Dicks Creek monthly station at RM 2.5 should be changed to a quarterly 
monitoring station. 

4. Additional baseline water quality data should be collected in the area of 
the future Miller Brewery discharge. This information will be important 
in determining the actual impact of this discharge once this plant is on 
line. 
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REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Southwest District Office, Ohio EPA, Dayton, Ohio. 

United States Geological Survey. 1977. Water resources data for Ohio, water 
year 1977, Vol. 1. Ohio River Basin. Water Data Report OH-77-1. U.S . 
Geological Survey, Columbus, Ohio. 

United States Geological Survey. 1978. Water resources data for Ohio, water 
year 1978, Vol. 1. Ohio River Basin. Water Data Report OH-78-1. U.S. 
Geological Survey, Columbus, Ohio. 

IV-85 



GREAT MIAMI RIVER BASIN 

FOUR MILE CREEK SUBBASIN (H-10) 

SUBBASIN SUMMARY 

In general, water quality in this subbasin ranges from excellent to poor. 
Approximately 15.0 stream miles in this subbasin are not expected to meet 1983 
goals. Municipal wastewater treatment plants (WWTPs), package plants and 
agricultural runoff have major effects on water quality. 

STREAMS AND/OR SEGMENTS IN THE FOUR MILE CREEK SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

Segment 

H-10-1 

Name/Description 

Four Mi le Creek 
From the Action Lake Dam 
to the Oxford WWTP 

Mile Points 

19.8 to 15.0 

The Ohio EPA does not routinely monitor water quality in this segment. 
However, a grab sample taken upstream from the Oxford WWTP in May 1979 (OEPA 
Compli'ance Monitoring Report, SWDO data, 1979) indicated good water quality. 
Also, benthic populations of caddisfly larvae and mayfly nymphs were found at 
this location (OEPA, SWDO data, 1979). 

Agricultural runoff contributes to moderate nutrient levels in this segment. 
Water quality may be degraded during low flow periods, because the Acton Lake 
Dam retains flow that would provide natural dilution. 

Segment 

H-10-2 

Name/Description 

Seven Mile Creek 
From the Big Cave Run con­
fluence to Four Mile Creek 

Mile Points 

8.3 - 0.0 

Water quality in this segment is generally excellent. Only two violations 
(fecal coliforms and cyanide) at Taylor School Road (RM 1.3; STORET station 
No. 600340) have been recorded (OEPA, SWDO data, 1977-1979). Most of this 
segment drains agricultural and rural areas, and these violations are most 
likely the result of non-point source pollution. 

STREAMS AND/OR SEGMENTS IN THE FOUR MILE CREEK SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATION OF Pd[[OT!ON CoNTRO[s PRIOR to 1983 

Segment 

H-10-3 

Name/Description 

Seven Mile Creek 
From the Eaton WWTP to 
the Beasley Run confluence 
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Water quality in this segment is poor due to ineffective sewage treatment at 
the Eaton WWTP. A 1975 survey of Seven Mile Creek indicated that significant 
degradation occurred downstream from the Eaton WWTP discharge to S.R. 127 (RM 
23.0) {OEPA, SWDO data, 1975). The survey results indicated violations for 
fecal coliforms and anmonia. The city of Eaton has received a Step III 
Construction Grant for upgrading its WWTP to tertiary treatment (rapid sand 
filters and nitrification). The improved wastewater treatment should result 
in the attainment of 1983 goals in this segment of Seven Mile Creek. 

STREAMS ANO/OR SEGMENTS IN THE FOUR MILE CREEK SUBBASIN THAT ARE NOT EXPECTED 
TO MEET 1983 GOALS 

Segment 

H-10-4 

Name/Description 

Four Mile Creek 
From the Oxford WWTP to 
the Great Miami River 

Mile Points 

15.0 - o.o 

Water quality in this segment is generally good, however, localized problems 
in Oxford and New Miami will keep this segment from attaining 1983 goals. 
Water quality data for Four Mile Creek at Jacksonburg Road (RM 0.4; STORET 
station NO . 600260) indicated violations for fecal coliforms, copper, and lead 
(OEPA, SWDO data, 1977-1979). The Cherokee Park WWTP (RM 0.5) in New Miami 
was the probable source of the fecal colifonn violations. Upgrading of this 
plant will not occur before 1983. 

The metals violations were the result of non-point sources, as there are no 
known industrial dischargers in this subbasin. 

Water quality data for the upper portion of this segment are lacking, but 
problems occur as a result of the Oxford WWTP. During low flow periods, the 
WWTP discharge can result in depressed levels of dissolved oxygen and high 
concentrations of arrmonia in Four Mile Creek. Upgrading of this plant will 
not occur before 1983. 

Overall, this segment will not meet the 1983 goals because of fecal coliform 
and metals violations. 

REFERENCES 

Ohio Environmental Protection Agency. 1975, 1977-1979 (unpublished). Data 
available from Southwest District Office, Ohio EPA, Dayton, Ohio. 
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GREAT MIAMI RIVER BASIN 

LOWER GREAT MIAMI RIVER SUBBASIN (H-11) 

SUBBASIN SUMMARY 

Overall water quality in this portion of the Great Miami River Basin ranges 
from exceptional to poor. The water quality in the Great Miami River from 
Hamilton to the mouth is poor due to industrial, municipal and non-point 
source discharges. However, improvements in wastewater treatment at both 
industrial and municipal sources are resulting in an overall improvement in 
water quality. This improvement should continue with time. Water quality in 
the Indian Creek Subbasin and the Whitewater River is exceptional. 

STREAMS ANO/OR SEGMENTS IN THE LOWER GREAT MIAMI RIVER SUBBASIN THAT CURRENTLY 
MEET 1983 GoAtS 

Segment 

H-11-1 

Name/Description 

Indian Creek 
From the Indiana/Ohio State 
Line to the Great Miami River 

Mile Points 

22.9 - 0.0 

The area drained by this segment is mainly rural. Water quality in this 
subbasin over the past two years has been exceptional. Standards applied to 
this subbasin are more stringent than 1983 goals. During the past two years, 
the only violation of Exceptional Warmwater Habitat (EWH) water quality 
standards was for lead (OEPA, SWDO data, 1977-1979). The source of this 
violation has not been determined. This minor violation does not interfere 
with 1983 goals. 

A small number of minor, point sources discharge into Indian Creek. No 
improvements or changes are planned at these discharges before 1983. 

Segment 

H-11-2 

Name/Description Mile Points 

Whitewater River 6.0 - 0.0 
From the Indiana/Ohio State Line 
to the Great Miami River 

Water quality in this segment has been exceptional, with only one violation of 
water quality standards noted during the past two years (OEPA, SWDO data, 
1977-1979). The violation was for anmonia and the source of this violation 
has not been determined. No changes in water quality are expected before 1983. 

STREAMS AND/OR SEGMENTS IN THE LOWER GREAT MIAMI RIVER · SUBBASIN THAT ARE 
EXPECTED TO MEET 1983 GOALS AFFER IMPLEMENFAftoN OF PO[[OTtoN coNTRO[s PRIOR 
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None of the segments monitored in this subbasin presently fall into this 
category. However, water quality in some portions of this subbasin has not 
been determined. 

STREAMS ANO/OR SEGMENTS IN THE LOWER GREAT MIAMI RIVER SUBBASIN THAT ARE NOT 
EXPECTED to MEET 1983 GbAls 

Segment 

H-11-3 

Name/Description 

Great Miami River 
From Black Street Bridge to 
the Hamilton WWTP 

Mile Points 

36.2 - 33.0 

Water quality in this segment is poor . The major point source discharger is 
the Armco - New Miami Works near Hamilton. Water quality standards violations 
have been noted for phenolics, cyanide , amnonia, iron, and copper (OEPA, SWDO 
data, 1977-1979). In mid-1979, Armco installed a biological treatment system 
to treat coke oven wastes. This system should reduce the overall loading of 
phenolics, cyanide, and amnonia to this segment resulting in an improvement in 
water quality. 

Non-point sources, such as urban and agricultural runoff, are the most likely 
cause of lead, iron, and fecal coliform violations. Upstream municipal 
discharges also contribute to fecal coliform loadings. 

Although considerable improvements are expected, this segment is not expected 
to meet 1983 goals. Paramet ers that will continue to resul t in water quality 
standards violations inc lude phenolics , iron, lead, and fecal coliforms. 

Segment 

H-11-4 

Name/Description 

Great Miami River 
From the Fai rfield WWTP to 
the Gulf Oil Refinery 

Mile Points 

31.0 - 8. 5 

The drainage area of this segment is both urban and rural. Dischargers in 
this segment include the Hamilton and Fairfield Wastewater Treatment Plants 
(WWTP) and the Department of Energy Feed Materials Production Center . Data 
for this segment were collected by the OEPA (SWDO data, 1977-1979) and USGS at 
New Baltimore (STORET station No . 600030; RM 20.8). Water quality in this 
segment is classified as poor, with water quality standards violations noted 
for dissolved oxygen, fecal coliforms, phenolics, cyanide, iron, and lead. 
Municipal discharges are the most probable cause of the dissolved oxygen and 
fecal coliform violations. The data from the USGS continuous monitor 
indicates that the daily, minimum dissolved oxygen concentrations are 
occasionally below the 5.0 mg/1 standard during the summer months; temperature 
standards were also violated in 1977 (USGS, 1977, 1978). 

Non-point runoff and/or natural background conditions are the most likely 
source of the iron violations. A large number of lead violations, one as high 
as 100 mg/1, have been noted in this segment. Although lead concentrations 
appear to increase near urban areas, violations of th i s magnitude are 
unusual. The source of these high levels is not known. 
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The Hamilton WWTP has undergone expansion in order to provide secondary 
treatment of the Champion Paper Company's 10 mgd industrial wastewater 
discharge, as well as to upgrade the treatment of municipal waste. Th is 
improvement should result in a significant reduction in the BOD and suspended 
solids loading to the Great Miami River. The expansion is completed, but 
solids handling problems have resulted in frequent discharges of primary, 
industrial effluent to the river. When these problems are solved, improvments 
in water quality, especially relating to dissolved oxygen, should be noted. 

Although improvements in water quality are expected, this segment is not 
expected to meet 1983 goals. Water quality standards violations wi ll continue 
to be noted for iron, lead, fecal coliforms and phenoli cs. 

Segment 

H-11-5 

Name/Description 

Great Miami River 
From the Gulf Oil Refi nery 
to the Ohio River 

Mile Points 

8.5 - 0.0 

The area drained by this segment is mainly rural with isolated industrial 
development. The only discharger in this segment is the Gulf Oil Refinery 
(RM 8.5). Water quality data for this segment were co ll ected by the OEPA 
(OEPA, SWDO data 1977-1978) and the Ohio River Valley Water Sanitation 
Corrrnission. Water quality in this segment is classified as poor, with water 
quality standards violations noted for cyanide, phenolics, fecal coliforms, 
iron, and lead. The phenolics violations may be related to the Gulf Oil 
discharge, although levels do not exceed those found in upstream. segments. 
The other violations are most likely related to upstr eam dischargers and 
non-point sources, such as agricultural and urban runoff. 

No changes are anticipated in the wastewater treatment systems in this segment 
before 1983. Therefore, this segment will not meet 1983 goals. Prob lem 
parameters include fecal coliforms, iron, lead and phenol i cs. 

REFERENCES 

Ohio Environemental Protection Agency. 1977-1979 (unpublished ). Data 
available from Southwest District Office, Ohio EPA, Dayton, Ohio. 

United States Geological Survey. 1977. Water resources data for Ohio, water 
year 1977, Vol. 1. Ohio River Basin. Water Data Report OH-77-1. U.S. 
Geological Survey, Columbus, Ohio. 

United States Geological Survey. 1978. Water resources data for Ohio , water 
year 1978, Vol. 1. Ohio River Basin. Water Data Report OH-78-1. U.S. 
Geological Survey, Columbus, Ohio. 
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MILL CREEK BASIN (J) 

BASIN SUMMARY 

Overall water quality in this basin ranges from fair to poor. Water quality 
in the upper segment is fair with water quality standards violations resulting 
from package sewage treatment plants and non-point sources. Water quality in 
the lower segment is severely degraded, primarily as a result of combined 
sewer overflows of municipal and industrial wastes. Additional sources of 
pollutants include urban runoff, and industrial and municipal dischargers. 

STREAMS ANO/OR SEGMENTS IN THE MILL CREEK BASIN THAT -CURRENTLY MEET 1983 GOALS 

and 

STREAMS ANO/OR SEGMENTS IN THE MILL CREEK BASIN THAT ARE EXPECTED TO MEET 1983 
GOALS AFFER IMP[EMENIAl!ON OF PolturtoN CoNIRO[S PRIOR ro l983 

None of the segments monitored in this basin presently fall into these 
categories. However, water quality in some portions of this basin has not 
been determined. 

STREAMS ANO/OR SEGMENTS IN THE MILL CREEK BASIN -THAT ARE NOT EXPECTED TO MEET 
1983 GOALS 

Segment 

J-1 

Name/Description Mile Points 

Mill Creek 28.1 - i6.8 
From the headwaters to Sharon Road 

The area drained by this segment is presently agricultural and residential in 
nature. Land use is rapidly being converted to residential subdivisions. 
Non-point pollution, such as urban and agricultural runoff, is probably a 
contributing factor in the Warmwater Habitat (WWH) violations for iron, lead, 
and fecal coliforms. Package sewage treatment plants discharge to several, 
small tributaries, resulting in localized degradation of the receiving 
streams. The streams recover fairly rapidly so that only fecal coliform and 
phenolics violations of WWH water quality standards have been recorded at 
Tylersville Road (RM 24.8; STORET station No. 600440) (OEPA, SWOO data, 
1977-1979). Most of these package plants will be abandoned in the fall of 
1980 with the opening of the Butler County Upper Mill Creek Regional 
Wastewater Treatment Plant. This plant will eliminate localized degradation 
and reduce the number of fecal coliform and phenolics violations. 

Although the overall water quality in this segment is expected to improve, 
pollutants from non-point sources and the natural low flow of the stream will 
result in this segment not meeting 1983 goals. Parameters that will continue 
to result in occasional water quality standards violations include iron and 
fecal coliforms. 

Segment 

J-2 

Name/Description 

Mill Creek 
From Sharon Road 
to the Ohio River 
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The lower Mill Creek watershed is entirely urban, consisting of both 
residential and industrial developments. The stream is sevetely degraded as a 
result of combined sewer overflows, urban runoff, and municipal and industrial 
discharges. 

Most of the lower Mill Creek drainage area is served by combined sewers which 
divert domestic and industrial wastewater to the Ohio River via the Mill Creek 
Wastewater Treatment Plant. However, during rain events, these sewers become 
overloaded and discharge into Mill Creek contributing to water quality 
standards violations for dissolved oxygen, fecal coliforms, MBAS, ammonia, 
cyanide, phenolics, chromium, copper, iron, and zinc. In accordance with U.S. 
EPA program requirements, combined sewer overflow studies have been initiated 
by the Metropolitan Sewer District to determine the most cost effective method 
of treating the overflows. No overall change in water quality from combined 
sewers is expected before 1983, despite minor sewer improvements under 
construction. 

Urban runoff from the Cincinnati area is the most likely cause of lead and 
some oil and grease violations. Violations from this source are expected to 
continue. Discharges from municipal and industrial sources contribute to 
water quality standards violations of phenolics, arrrnonia, oil and grease, and 
some metals. Some improvements expected before 1983 include : 

1. The city of Glendale is presently studying methods to improve the 
treatment of domestic wastewater. 

2. The Formica Corporation is working on methods to reduce the 
concentration of phenolics in their cooling water discharges. 

3. Discharges and runoff from the Pristine/Cincinnati Orum Facility 
represents a significant source of metals and organic compounds to 
Mill Creek. This source will either be eliminated or limited to 
appropriate NPDES permit limits by 1983. 

The overall water quality in the lower Mill Creek segment is not expected to 
change significantly due to the severity of the combined sewer overflow 
problem. Therefore, this segment will not meet 1983 goals. 

RECOMMENDATION 

The monthly monitoring station located at Tylersville Road (RM 24.5) should be 
moved downstream to Sharon Road (RM 16.8) in order to better assess a larger 
portion of the headwaters. In addition, this station would be located 
downstream from the Butler County Upper Mill Creek Regional WWTP which will 
begin discharging in the fall of 1980. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Southwest District Office, Ohio EPA, Dayton, Ohio. 
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LITTLE MIAMI RIVER BASIN 

UPPER LITTLE MIAMI RIVER SUBBASIN (K-1) 

STREAMS AND/OR SEGMENTS IN THE UPPER LITTLE MIAMI RIVER SUBBASIN THAT 
CURRENTLY MEEt 1983 GOALS 

Segment 

K-1-1 

Name/Description 

little Miami River 
From the headwaters to 
Fairgrounds Road 

Mile Points 

105.5 - 75.4 

Water quality in this segment is good. Occasional Warmwater Habitat (WWH) 
standards violations for iron and fecal coliforms and one violation for copper 
have occurred (OEPA, SWDO data, 1977-1979). 

Non-point runoff and septic tank systems are the probable pollution sources. 
The South Charleston Wastewater Treatment Plant (WWTP) discharges into Gilroy 
Ditch, a tributary to the Upper Little Miami River. Water quality monitoring 
has revealed no WWH standards violations in Gilroy Ditch (OEPA, SWDO data, 
1979), even though initial wasteload modeling indicates potential, dissolved 
oxygen (D.O.) and arnnonia problems. Preliminary testing revealed high total 
residual chlorine concentrations in Gilroy Ditch below the WWTP; further study 
is needed to assess the degree of the problem. Based upon available data, it 
appears that this segment _presently meets 1983 goals. 

STREAMS ANO/OR SEGMENTS IN .THE UPPER LITTLE MIAMI RIVER SUBBASIN THAT ARE 
EXPECitO ro MEET 1983 GOALS AflER IMPLEMENfAflON OF pQ[[OfION CONfRO[S PRIOR 

Segment 

K-1-2 

Name/Description Mile Points 

Massies Creek 4.5 - 0.0 
From the Central State University 
WWTP to the Little Miami River 

Infrequent fecal coliform violations occurred in Massies Creek at RM 0. 2 
(STORET station No. 600560) due to Central State University WWTP's poor 
operation (OEPA, SWOO data, 1976-1977). The plant was originally designed for 
an average daily flow of 250,000 gallons and currently receives an estimated 
350,000 gpd. The city of Xenia and Greene County have received a Step III 
Construction Grant for the construction of the Oldtown Creek and Wi lberforce 
Conmunity Interceptor, which will go to the Xenia Ford Road WWTP. The 
completion of this project will eliminate the Central State University WWTP 
and most of the individual on-lot disposal systems in this area. The project 
should improve the water quality of Massies Creek from RM 4.5 to 0.0, as well 
as the Little Miami River, prior to 1983. 
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STREAMS ANO/OR SEGMENTS IN -THE UPPER LITTLE MIAMI -RIVER SUBBASIN THAT ARE NOT 
ExPECIED ro MEEI 1983 GOALS 

Segment 

K-1-3 

Name/Description 

Little Miami River 
From Fairgrounds Road 
to S.R. 725 

Mile -Points 

75.4 - 64.1 

This segment is degraded by three major municipal WWTP discharges (Xenia Road 
WWTP, Montgomery County Eastern Regional WWTP, and Greene County-Beavercreek 
WWTP) and urban runoff. Fecal coliforms, lead and iron violations occurred in 
the mainstem at Upper Bellbrook Road (OEPA, SWOO data, 1978-1979). The Ohio 
EPA found standards violations for dissolved oxygen, anmonia, lead, pH, and 
phenolics in Little Beaver Creek (RM 0.1) below the Montgomery County Eastern 
Regional Plant (OEPA, SWOO data, 1977). The Ohio EPA also responded to many 
citizen complaints in this area. 

Violations for dissolved oxygen, fecal coliforms, metals (iron, mercury and 
zinc), MBAS, amnonia, and phenolics have been reported in Beaver Creek 
(RM 0.1) below the Green County-Beaver Creek WWTP, (OEPA, SWDO, 1977-1979). 
The Green County-Beaver Creek WWTP has tertiary treatment capability 
(microstrainers) but, because of maintanence problems, the plant usually has 
only secondary treatment. The point and non-point sources in this segment 
also cause high nutrient levels in the Little Miami River. 

Segment 

K-1-4 

Name/Description 

Little Miami River 
From S.R. 725 to confluence 
of Caesar Creek 

Mile Points 

64.1 - 50.2 

Water quality in this segment is degraded from upstream loading, as well as 
from discharges from the Greene County Sugarcreek Reg i onal WWTP and the Xenia 
Glady Run WWTP. The Greene County Sugarcreek Regional WWTP, which went on-line 
in October, 1977, has eliminated the Montgomery County Sugar Creek Regional 
WWTP, the Winterhaven WWTP, the Bellbrook WWTP and the Academy Heights WWTP. 
The Greene County Sugarcreek WWTP has tertiary treatment (Chemical addi t ion; 
microstrainers, on-line June, 1979) but infiltration and inflow problems during 
periods of excessive flow have caused non-compliance with their NPDES permit. 

Water quality data for the Little Miami River at Roxanna-New Burlington Road 
(RM 59.4; STORET station No. 600600) showed standards violations for total 
iron, fecal coliforms and phenolics (Ohio EPA, SWDO data, 1977-1979). As 
would be expected, nutrient levels were also high during this time. In 
addition to the Ohio EPA data, the U.S. Geological Survey (USGS) has a four 
parameter continuous water quality monitoring station at this location. USGS 
data shows that numerous dissolved oxygen violations occurred here in water 
years 1977 and 1978 (USGS, 1977-1978). 

RECOMMENDATION 

An updated certified wasteload allocation is needed for this segment. A major 
concern is nitrification justification for AST review. 
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REFERENCES 
Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 

from Southwest District Office, Ohio EPA, Dayton, Ohio . 

United States Geological Survey. 1977. Water resources data for Ohio, water 
year 1977, Vol. 1. Ohio River Basin . Water Data Report OH-77-1 . U.S. 
Geological Survey, Columbus, Ohio. 

United States Geological Survey. 1978. Water resources data for Ohio, water 
year 1978, Vol. 1. Ohio River Basin. Water Data Report OH-78-1. U. S. 
Geological Survey, Columbus, Ohio. 
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LITTLE MIAMI RIVER BASIN 

CAESAR CREEK SUBBASIN (K-2) 

STREAMS ANO/OR SEGMENTS IN THE CAESAR CREEK SUBBASIN THAT CURRENTLY MEET 1983 

Segment 

K-2-1 

Name/Description 

Caesar Creek 
Reservoir Dam to the 
Little Miami River 

Mile · Points 

3.0 - 0.0 

Water quality in this segment is very good based on data collected at Corwin 
Road (RM 0.2; STORET station No. 600550) {OEPA, SWDO data, 1977-1979). Only 
one violation of the standard for fecal coliforms occurred during two years of 
monitoring. The most salient change in the Caesar Creek Subbasin was the 
completion of the Caesar Creek Reservoir in May, 1978. This project has not 
affected downstream water quality. The Ohio EPA has not sampled the upper 
Caesar Creek basin, or the Caesar Creek Lake. The absence of any major point 
source discharges suggests the headwaters of the Caesar Creek Subbasin may 
meet 1983 goals . 

STREAMS ANO/OR SEGMENTS IN · THE CAESAR CREEK SUBBASIN THAT ARE EXPECTED TO MEET 
!983 GOALS AFtER IMPLEMENIAtIUN bF PO[[OlloN CONIRdls PRIOR TO !983 

None of the segments monitored in this subbasin presently fall into this 
category. However, water quality in some portions of this subbasin has not 
been determined. 

STREAMS AND/OR SEGMENTS IN THE CAESAR CREEK SUBBASIN · THAT ARE ·NOT EXPECTED TO 
MEET 1983 GOAL$ 

None of the segments monitored in this subbasin are expected to fall below the 
1983 goals. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Southwest District Office, Ohio EPA, Dayton, Ohio. 
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LITTLE MIAMI RIVER BASIN 

TODD FORK SUBBASIN (K-3) 

SUBBASIN SUMMARY 

STREAMS AND/OR SEGMENTS IN THE TODD FORK SUBBASIN THAT CURRENTLY MEET 1983 

Segment 

K-3-1 

Name/Description 

Todd Fork 
From the confluence 
of Lytle Creek to the 
Little Miami River 

Mile Points 

18.6 - 0.0 

Water quality in Todd Fork ranges from good to excellent and the 1983 goals 
are currently being met. However, pollutant loading from Lytle Creek prevents 
this segment of Todd Fork from attaining the more stringent, Exceptional 
Warmwater Habitat (EWH) standards. Zinc, and perhaps other heavy metals, 
occur at slightly elevated concentrations due to industrial discharges in 
Wilmington (OEPA, SWDO data, 1978). Wastewater treatment improvements in the 
city of Wilmington are expected prior to 1983 which should result in EWH 
Standards being maintained in Todd Fork. 

STREAMS ANO/OR SEGMENTS IN THE TODD FORK · SUBBASIN · THAT ARE EXPECTED -TO MEET 
1983 GOALS AFIER IMPLEMENfAl!oN OF PO[[Ol!oN CoNIROLs PRIOR TO 1983 

Segment 

K-3-2 

Name/Description 

Lytle Creek 
From the Wilmington WWTP 
to Todd Fork 

Mile Points 

7.3 - 0.0 

Water quality problems occur in this segment because of the Wilmington 
Wastewater Treatment Plant (WWTP) and the concentration of industry in this 
area. Lytle Creek is severely degraded below the Wilmington WWTP, both 
chemically and biologically. A special study noted Warmwater Habitat (WWH ) 
violations for anmonia, lead and zinc below the i.JWTP discharge (OEPA, SWDO 
data, 1978). A zinc violation of the Exceptional Warmwater Habitat standards 
also occurred at RM 0.2 of Todd Fork during this study. Quantitative benthic 
samples taken below the WWTP contained low numbers of taxa and low diversity 
indices. Industrial users, such as the Randall Company, the Irwin Auger and 
Bit Company, and others, are the contributing sources of the metals. On 
August 20, 1978, the city of Wilmington put an industrial pretreatment 
ordinance into effect to curb the high levels of metals entering the WWTP and, 
subsequently, into Lytle Creek. The water quality of Lytle Creek in 
Wilmington is also affected by the Crysteco Company, which discharges to an 
unnamed tributary of Lytle Creek. Standards violations in the tributary below 
Crysteco included pH, total chromium and hexavalent chromium. The discharge 
has not been eliminated at this time. It is assumed that this discharge will 
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eventually go to the sanitary sewer and be regulated under the city of 
Wilmington's Industrial Pretreatment Ordinance. Water quality in th is segment 
should meet 1983 goals when all of the industries in the Wilmington area are 
on-line with their pretreatment systems. 

STREAMS AND/OR SEGMENTS IN THE TODD FORK SUBBASIN THAT ARE NOT EXPECTED -TO 
MEEf 1983 GOAtS 

Segment 

K-3-3 

Name/Description 

Second Creek 
From the Blanchester WWTP 
to Todd Fork 

Mile Points 

9.6 - 0.0 

Local water quality problems occur in Second Creek below the Blanchester 
WWTP. A special study showed that the plant effluent resulted in standards 
violations for dissolved oxygen, fecal coliforms and total copper at RM 9.4 
(OEPA, SWDO data, 1978) . Benthic samples taken at this location were 
dominated by ol i gochates and chironomids, indicating biological degradation . 
The Blanchester WWTP will not be incorporating any changes in their treatment 
processes before 1983. 

RECOMMENDATIONS 

A special sampling of Todd Fork and Lytle Creek is needed to evaluate 
improvements made to the Wilmington WWTP and to assess . the need for regional 
monitoring station. 

REFERENCES 

Ohio Envi ronmenta l Protection Agency. 1978 (unpublished ). Data available from 
Southwest District Office, Ohio EPA, Dayton, Ohio. 
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LITTLE MIAMI RIVER BASIN 

EAST FORK OF LITTLE MIAMI RIVER SUBBASIN (K-4) 

STREAMS ANO/OR SEGMENTS IN EAST FORK OF LITTLE MIAMI RIVER SUBBASIN THAT 
CDRRENf[y MEEf !983 GOALS 

~d 

STREAMS AND/OR SEGMENTS IN EAST FORK OF THE LITTLE MIAMI RIVER SUBBASIN THAT 
ARE EXPECTED TO MEET !983 SOALs AFTER IMPLEMENTATION OF PoltuttoN coNTROLs 
PRIOR to !983 

None of the segments monitored in this subbasin presently fall into this 
category. However, water quality in some portions of this subbasin has not 
been determined. 

STREAMS ANO/OR SEGMENTS IN · EAST FORK OF LITTLE MIAMI RIVER SUBBASIN THAT ARE 
NOT EXPECTED to MEET !983 GOA[s 

Segment 

K-4-1 

Name/Description 

East Fork of Little Miami River 
From I-275 
to the Little Miami River 

Mile Points 

3.5 - 0.0 

Water quality in this segment is generally good. Until November, 1977, the 
Ohio EPA maintained a monthly monitoring station at I-275 (RM 3.5; STORET 
station No. 600590) on the East Fork . Water quality data showed only fecal 
coliform violations from July 1977 to November 1977 (OEPA, SWDO data, 1977). 
The fecal coliform violations were probably the result of poor treatment by 
several package plants. In February, 1978, the Ohio EPA began sampling at RM 
0.8 near Terrace Park in order to assess the impact of the Milford WWTP 
discharge. Water quality data for the East Fork at this station (STORET 
station No. 610530) indicated infrequent violations for fecal coliforms and 
frequent violations for total iron (OEPA, SWOO data, 1978-1979). On July 3, 
1979, the Lower East Fork Regional Wastewater Treatment Plant (WWTP ) went 
on-line and eliminated many package plants (Hall Run Sewage Treatment Plant 
(STP), Su1'1111erville STP, Viking Village STP, Sugar Camp Run STP, and the 
Shayler Run STP ). The Lower East Fork Regional WWTP has secondary treatment 
in the form of rotation biological contactors and tertiary treatment via 
chemical addition and rapid sand filters. Th is plant should improve the water 
quality of this section of East Fork, especially with respect to bacterial 
contamination. However, iron violations will likely pers i st. 

The East Fork Reservoir Project was completed in January, 1979. 

REFERENCES 

Ohio Envi ronmental Protection Agency. 1977-1979 (unpublished ). Data available 
from Southwest District Office, Ohio EPA, Dayton, Ohio. 
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LITTLE MIAMI RIVER BASIN 

LOWER LITTLE MIAMI RIVER SUBBASIN (K-5) 

STREAMS AND/OR SEGMENTS IN THE LOWER LITTLE MIAMI RIVER SUBBASIN THAT 
CORRENiLY MEET 1993 GOAts 

Segment 

K-5-1 

Name/Description Mile Points 

Little Miami River 50.2 - 38.3 
From the Caesar Creek confluence 
to the Todd Fork confluence 

This segment of the Little Miami River has recovered from upstream pollutant 
loading, and water quality is generally good (OEPA, SWDO data, 1973, 1974). 

Segment 

K-5-2 

Name/Description 

Little Miami River 
From the Todd Fork confluence 
to the Muddy Creek confluence 

Mile Points 

38.3 - 33.0 

Infrequent standards violations for fecal coliforms and iron have occurred in 
this river segment (OEPA, SWOO data, 1977-1979). These minor violations do 
not significantly impair the attainment of 1983 goals. 

Segment 

K-5-3 

Name/Description Mile Points 

Little Miami River 33.0 - 24.1 
From the Muddy Creek confluence 
to the 0 1 Bannon Creek confluence 

Limited sampling of the little Miami River at Foster revealed no Warmwater 
Habitat (WWH) water quality violations during the last six months of 1977 
(OEPA, SWDO data). Numerous small package plants and septic tank systems 
discharge to the river, or to its tributaries, within this segment. The 
completion of the Lower Little Miami Regional Wastewater Treatment Plant 
(WWTP) will eliminate these discharges and improve the level of wastewater 
treatment. 

STREAMS ANO/OR SEGMENTS IN THE LOWER LITTLE MIAMI RIVER SUBBASIN · THAT ARE 
EXPECTED To MEET l983 GOALS AFfER IMPLEMENTATION OF POL[OffON coNTROlS PRIOR 

None of the segments monitored in this subbasin presently fall into this 
category. However, water quality in some portions of this subbasin has not 
been determined. 
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STREAMS AND/OR SEGMENTS IN THE LOWER LITTLE MIAMI RIVER SUBBASIN · THAT ARE NOT 
EXPEC1Eb to MEEt 1983 GOALS 

Segment 

K-5-4 

Name/Description Mile Points 

Little Miami River 24.1 - 11.7 
From the 0 1 Bannon Creek con-
fluence to the East Fork confluence 

This river segment experienced WWH standards violations for dissolved oxygen, 
fecal coliforms, pH, iron, lead and mercury during 1977 and 1978 (OEPA, SWDO 
data, 1977; USGS 1978). Discharges from package sewage treatment plants and 
urban runoff from the Loveland area were probably the cause of these 
violations. 

Even though the O'Bannon Creek Regional WWTP (to be completed prior to 1983) 
will improve water quality in this segment, other discharges (Loveland Kemper 
Road WWTP) and non-point source pollution will prevent attainment of the 1983 
goals. 

Segment 

K-5-5 

Name/Description 

Little Miami River 
From the East Fork confluence 
to the Ohio River 

Mile -Points 

11.7 - 0.0 

Sewage bypasses of the Metropolitan Sewer District Little Miami WWTP degrade 
this segment of the river. The planned Newtown Interceptor will eliminate 
this problem and will also tie into homes currently on septic tank systems. 
However, this project will not be completed prior to 1983. Data collected in 
1975 and 1976 suggests that the elimination of the sewage bypasses will enable 
water quality goals to be met (OEPA, SWDO data, 1975-1976 ). 

RECOMMENDATIONS 

1. An updated certified wasteload allocation is needed for this segment. A 
major concern is nitrification justification for AST review. 

2. The OEPA sampling station at Beechmont Levy (RM 3.4) should be reactivated 
to better determine water quality near the mouth. Data for this station 
can be obtained from ORSANCO. 

REFERENCES 

Ohio Env i ronmental Protection Agency. 1973-1979 (unpublished) . Data available 
from Southwest District Office, Ohio EPA, Dayton, Ohio. 

United States Geological Survey. 1978 . Water resources data for Oh io, water 
year 1978, Vol. 1. Ohio River Basin. Water Data Report OH-78-1. U.S. 
Geological Survey, Columbus, Ohio. 
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SCIOTO RIVER BASIN 

UPPER SCIOTO RIVER SUBBASIN (UPPER PORTION) (M-1) 

SUBBASIN SUMMARY 

The upper Scioto River Subbasin above the confluence with the Little Scioto 
River at Greencamp supports a well-balanced, aquatic corrmunity relative to the 
existing habitat. Sediment from non-point sources, along with channelization 
and siltation of substrates, is the major water quality problem creating 
relatively poor stream habitat. The Cottonwood Ditch, a stream segment of 
approximately 4.3 miles, often violates standards due to municipal ,sewage 
treatment plant discharges; it is not expected to meet the 1983 goal . 

STREAMS AND/OR SEGMENTS IN THE UPPER PORTION OF THE UPPER SCIOTO RIVER 
sOSSAsfffi'ffAT cOttRENTCY MEET l98J GOA[s 

Segment 

M-1-1 

M-1-2 

Name/Description 

Scioto River 
From Kenton to the 
the Little Scioto River 
confluence 

Scioto River 
From the headwaters to Kenton 

Mile Points 

211.4 - 179.3 

238.2 - 211.4 

Evaluations of these segments based upon current information (OEPA, NWDO data, 
1977-1979) and Martin and Balduf, 1977. 

STREAMS ANO/OR SEGMENTS IN THE UPPER PORTION OF THE UPPER SCIOTO RIVER 
'sUSB'ASIN THAT ARE EXPECTEO To MEET 1981 GOALS AFTER IMPLEMENtAT!oN OF 
POLLUTION CONTROLS PRIOR TC 1983 

None of the segments monitored in this subbasin fall into this category. 
However, a large portion of the subbasin has not been evaluated. 

STREAMS AND/OR SEGMENTS IN THE UPPER PORTION OF THE UPPER SCIOTO RIVER 
~BASIN THAT ARE NOT E~?ECTED TO ME'tT !98:r-G°ITALS 

Segment 

M-1-3 

Name/Description 

Cottonwood Ditch 
From McGuffey to the 
Scioto River 

IV-102 

Mile Points 

4.3 - 0.0 



This section has dissolved oxygen and fecal coliform violations due to the 
inadequate and poorly operated primary sewage treatment plant serving the 
village of McGuffey (OEPA, NWOO data, 1977). Since the village is 
uncooperative, efforts to improve the plant are not being made, and it is 
unlikely that improvements will occur before 1983. 

REFERENCES 

Martin, G.L., and T.J. Balduf. 1977 (unpublished). A biological investigation 
of the effect of the Kenton STP on the Scioto River. O.hio Environmental 
Protection Agency, Northwest District Office. Mineo. 6 pp. 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data 
available from Northwest District Office, Ohio EPA, Bowling Green, Ohio. 
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SCIOTO RIVER BASIN 

UPPER SCIOTO RIVER SUBBASIN (LOWER PORTION) (M-2) 

SUBBASIN SUMMARY 

Land-use in the Upper Scioto River Subbasin is predominantly agricultural, 
with Marion being the only major urban center. Current water quality data for 
the streams in this subbasin are limited. Much of the present evaluation is 
based on previous 303(e) and 305(b) water quality reports (Ohio EPA 1974, 
1976, 1978, 1979). 

Water quality in the Upper Scioto River Subbasin is generally good, with the 
exception of a portion of the Little Scioto River below Marion which is only 
fair. Prevailing land-use and agricultural runoff appear to exert a dominant 
influence on the water quality and stream biology of the Upper Scioto River 
Subbasin. An intensive physical/chemical and biological assessment of 
non-point agricultural runoff on receiving stream quality in the Upper Scioto 
River Subbasin is needed to fully assess this pollution source, as it relates 
to the 1983 clean water goals. 

STREAMS AND/OR SEGMENTS IN THE UPPER SCIOTO RIVER SUBBASIN THAT CURRENTLY MEET 
19S3 GOALS 

Segment 

M-2-1 

Name/Description 

Scioto River · 
From Prospect to the 
Mill Creek confluence 

Mile Points 

165.5 - 150.7 

Water quality sampling conducted below the city of Prospect from 1975-1977 
showed no standards violations (OEPA, COO data, 1975-1977) . Water quality is 
believed to meet Warmwater Habitat (WWH) standards from Prospect to the Mill 
Creek confluence because no significant discharges exist in this segment. The 
Scioto River is a primary drinking water supply for the city of Columbus below 
its confluence with Mill Creek. 

STREAMS AND/OR SEGMENTS IN THE UPPER SCIOTO RIVER SUBBASIN THAT ARE EXPECTED 
TO MEtT 1983 GOALS AFiER IMPL~MENTATION or POLLUTION CbNTROL~RIOR TO 1~83 

Segment 

M-2-2 

Name/Description 

Little Scioto River 
From the Mari on WWTP to the 
Scioto River 

Mile Points 

-6.4 - 0.0 

The Little Scioto River receives effluent f rom the Marion Wastewater Treatment 
Plant (WWTP), as well as industrial effluent from the Whirlpool Corporat i on 
via Rockswale Ditch. Previous surveys noted significant violations of water 
quality for dissolved oxygen, anmonia and fecal coliforms in this segment 
(OEPA, 1976). Recent reports have cited improvements in the water quality of 
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the Little Scioto River, since a new tertiary wastewater treatment facility at 
Marion came on line (OEPA, 1979). However, a definitive statement concerning 
the water quality of this segment cannot be made without an intensive survey. 
Based upon the limited information available, it appears that this segment of 
the Little Scioto River may meet 1983 goals. 

STREAMS AND/OR SEGMENTS IN THE UPPER SCIOTO RIVER SUBBASIN THAT ARE NOT 
EXPECTED fo MEET 1983 GOALS 

Segment 

M-2-3 

Name/Description Mile Points 

Unnamed tributary to Bakes Creek Unknown - 0.0 
From West Mansfield to 
Bokes Creek 

The localized impact of a primary sewage treatment plant has been documented 
below West Mansfield (OEPA, 1974, 1976). Although no sampling has been 
conducted recently, this situation has not changed, and water quality 
violations for dissolved oxygen, a1T1T1onia and fecal coliforms continue to occur. 

REFERENCES 

Ohio Environmental Protection Agency. 1974. Scioto River basin 303(e) 
wasteload allocation report. Ohio EPA, Division of Surveillance, 
Southeast District Office, Logan, Ohio. 

Ohio Environmental Protection Agency. 1975-1977 (unpublished). Data 
available from Central District Office, Ohio EPA, Columbus, Ohio. 

Ohio Environmental Protection Agency. 1976. Scioto River basin 305(b) annual 
water quality summary. Ohio EPA, Division of Surveillance and Lab 
Services, Columbus, Ohio. 

Ohio Environmental Protection Agency. 1978. State of Ohio 305(b) annual water 
quality summary. Ohio EPA, Office of Wastewater, Division of Surveillance 
and Lab Services, Columbus, Ohio. 

Ohio Environmental Protection Agency. (1979). Chapter 1, Existing water 
quality. In: Scioto River basin water quality management plan, part III, 
preliminary report, Ohio EPA, Columbus, Ohio. 
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SCIOTO RIVER BASIN 

OLENTANGY RIVER SUBBASIN (M-3) 

SUBBASIN SUMMARY 

Water quality in the Olentangy River Subbasin ranges from good to poor. The 
upper reach near Galion is severely degraded due to a variety of reasons, 
including the variable effluent quality of the Galion Wastewater Treatment 
Plant (WWTP). Water quality in the lower reach is also degraded by combined 
sewer overflows and urban runoff from the Columbus metropolitan area. The 
middle reach of the Olentangy River generally has good water quality, with the 
exception of an occasional problem downstream from the Delaware WWTP. 

Water quality in Whetstone Creek, a major tributary to the Olentangy River, is 
affected by municipal discharges from Mt. Gilead and Cardington as well as 
non-point source pollution. Water quality is generally good, except during 
extreme low•flow conditions. 

STREAMS ANO/OR SEGMENTS IN THE OLENTANGY RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

Segment 

M-3-2 

Name/Description 

Olentangy River 
Below Galion to Near Delaware 

Mile Points 

76.2 - 32.1 

Limited water quality data and the absence of any significant point source 
discharger suggest that this segment is currently meeting 1983 clean water 
goals. Caledonia (population 700) is the only urban area located on this 
river segment. Wastewater treatment in the co1T1Tiunity consists of septic tank 
systems and home aeration systems. Limited data collected five miles below 
Caledonia (U.S. Geological Survey, station No. 03223000) indicated no 
degradation of water quality (USGS, 1975-1977). 

Water quality in the Delaware Reservoir was good except for relatively high 
nutrient levels (U.S. EPA, 1975). Water leaving the reservoir also appeared 
to be of good quality; a1T1Tionia and total phosphorus concentrations were 
generally lower in the outflow than in the incoming water, suggesting that the 
reservoir acts as a nutrient trap. However, it is interesting to note that 
8005 levels were usually elevated below the reservoir. The 8005 
concentrations usually ranged between 2 and 3 mg/1, but have been documented 
as high as 4 mg/1 (OEPA, COO data, 1977). 

Segment 

M-3-5 

Name/Description 

Whetstone Creek 
From the headwaters 
to Mt. Gilead 

Mile Points 

35.0 - 21.7 

A review of the Mt. Gilead WWTP monthly operating reports indicated good water 
quality in Whetstone Creek above Mt. Gilead. This conclusion is substantiated 
by field observations made in June 1978 (OEPA, NWDO data, 1978). 
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STREAMS AND/OR SEGMENTS IN THE OLENTANGY RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATION OF PdLLOTtdN CONTROLS PRIOR To 1983 

Segment 

M-3-6 

Name/Description 

Whetstone creek 
From Mt. Gilead to the 
Delaware Reservoir 

Mile Points 

21.7 - 0.0 

Warmwater Habitat (WWH) standards violations for anmonia, dissolved oxygen, 
and fecal coliforms occurred in this stream segment during periods of low flow 
(OEPA, NWDO data, 1976). Municipal wastewater discharges at Mt. Gilead and 
Cardington are the major pollution sources during the critical low-flow 
periods. Timely implementation of the Construction Grants Program and the 
attainment of the 1979 Wasteload Allocation Limitations should eliminate these 
problems prior to 1983. 

Segment 

M-3-3 

Name/Description 

Olentangy River 
From near Delaware 
to near Worthington 

Mile Points 

32.1 - 11.4 

Water quality in the Olentangy River below Delaware ranges from good to fair. 
Violations of the WWH standard for dissolved oxygen occurred at least 1.9 
miles downstream of the Delaware WWTP in May 1977 (OEPA, COO data, 1977). A 
review of the sewage treatment plant's monthly operating reports revealed 
occasional downstream violations for fecal coliforms. Three sites farther 
downstream revealed no water quality standard violations (OEPA, COO data, 
1977). 

Wasteload modeling of the Olentangy River determined that 8005 and anmonia 
concentrations of 9 mg/1 and 2 mg/1, respectively, would be required in the 
Delaware WWTP effluent to assure compliance with WWH standards (OEPA, 1979b). 
Because Adjusted Wasteload Limits are applicable for this discharger, BOD5 
and anmonia l imits of 10 mg/1 and 1.7 mg/1, respectively, were given to the 
Delaware WWTP. This means that if and when the Adjusted Wasteload Limits are 
attained, dissolved oxygen violations will still occur, only with less 
frequency. It is believed that the degree of violations in the future will 
not impair 1983 clean water goals. The attainment of this level of wastewater 
treatment is contingent upon the completion of improvements to the Delaware 
WWTP, currently in step 1 of the Constructi on Grants Program. 

STREAMS AND/OR SEGMENTS IN THE OLENTANGY RIVER SUBBASIN THAT ARE NOT EXPECTED 
To MEET 1983 

Segment 

M-3-1 

Name/Description 

Olentangy River 
From Galion to 
approximately RM 76.2 
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Water quality in the upper reach near Galion is generally poor. A study 
conducted during the surrmer and fall of 1979 revealed dissolved oxygen, fecal 
coliform, iron, and lead violations upstream and downstream of the Galion WWTP 
(OEPA, COO data, 1979a). Cadmium and mercury violations were also found 
downstream of the WWTP. There is a lack of adequate dilution water in this 
segment of the Olentangy River to assimilate the organic loading from Galion. 
Dissolved oxygen violations extended for at least 1.9 miles downstream but the 
point at which the river fully recovers is unknown. For this reason, the 
ending mile point of this segment is estimated. This segment is not expected 
to meet 1983 goals because Adjusted Wasteload Limits will most likely be 
applied to the Galion WWTP. 

Segment 

M-3-4 

Name/Description 

Olentangy River 
From near Worthington to 
the Scioto River 

Mile Points 

11.4 - o.o 

Water quality in the lower Olentangy River t s quite variable. Numerous 
violations of the WWH standard for fecal coliforms occurred at the fixed 
monitoring station located near Worthington (RM 11.4; STORET station 
No. 601290) (OEPA, COO data, 1977-1979). In addition, one lead violation 
occurred within the last two reporting years. It appears that the fecal 
coliform violations may have been caused by the Worthington Hills WWTP~ This 
county operated plant formerly discharged to Turkey Run, a small tributary to 
the Olentangy River located a short distance upstream of the fixed monitoring 
station. The Worthington· Hills service area was tied i'nto Columbus Sewage 
Collection System in April 1979, and the sewage treatment plant was taken off 
line. Since that time, fecal coliform concentrations at the monitoring site 
have not exceeded the standard. 

However, there are numerous combined sewer overflows in the remainder of this 
reach. Combined sewer overflows and urban runoff periodically degrade water 
quality. A sanitary survey during 1978 and 1979 documented several violations 
of the fecal coliform standarcf (OEPA, COO data, 1978-1979). It is very likely 
that the elevated fecal coliform levels are due to the combined sewer overflow 
and not an upstream discharger. 

RECOMMENDATIONS 

1. Evaluate the impact of a phosphorus control program (including both point 
and non-point loading reductions) on the quality of the Delaware Reservoir 
using the proposed Ohio EPA methodology (OEPA, 1979c). 

2. Establish a regular schedule of sampling on the Olentangy River below 
Caledonia and in the reach in between Claridon and the Delaware 
Reservoir. This would help to assess the impact of non-point sources and 
the community of Caledonia on water quality in the mainstem. 

3. Further studies should be conducted to determine the source(s) of the 
heavy metals violations in the Galion area. 

4. Eliminate the combined sewer overflows from the Columbus Wastewater 
Collection System. 
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SCIOTO RIVER BASIN 

BIG WALNUT CREEK SUBBASIN (M-4) 

SUBBASIN SUMMARY 

Water quality in the Big Walnut Creek Subbasin is good in the headwaters and 
upper portions of the drainage above the metropolitan Columbus area. Two 
reservoirs, Alum Creek and Hoover, are located in this portion of the subbasin 
and supply drinking water for the cities of Columbus and Westerville. The mid 
and lower portions of the subbasin are impacted by both urban point and 
non-point pollution. Further study is needed to accurately ascertain the 
extent of degradation of Alum and Big Walnut Creeks in the metropolitan 
Columbus area. 

Blacklick Creek is seriously degraded below the Reynoldsburg and Blacklick 
Estates Wastewater Treatment Plants (WWTPs). Numerous violations of water 
quality standards for dissolved oxygen, ammonia and fecal coliforms occur in 
Blacklick Creek during low-flow conditions. 

STREAMS AND/OR SEGMENTS IN THE BIG WALNUT CREEK SUBBASIN THAT CURRENTLY MEET 
1983 GOAL$ 

Segment 

M-4-1 

M-4-2 

Name/Description 

Alum Creek 
From the headwaters to 
the Noble Run confluence 

Big Walnut Creek 
From the headwaters to the 
Columbus Morse Road 
Water Treatment Plant 

Mile Points 

55 .8 - 18 . 6 

74.2 - 33.5 

Physical/chemical quality of the Big Walnut Creek Subbasin headwaters is very 
good (OEPA, 1979). There are two water supply reservoirs for the city of 
Columbus (Alum Creek Reservoir and Hoover Reservoir) located within the upper 
subbasin. Downstream of these reservoirs the water quality of Alum Creek and 
Big Walnut Creek is degraded by both urban point and non-point pollution from 
the greater Columbus metropolitan area (OEPA, 1979). The attainment of 1983 
goals cannot be ascertained for the lower segments of Alum Creek and Big 
Walnut Creek because of insufficient data. Previous sampl i ng of lower Alum 
Creek revealed sporadic water quality violations for dissolved oxygen and 
total iron (OEPA, COO data, 1975-1977). A major stormwater overflow for the 
city of Columbus Comb i ned Sewer System is located at river mile 6.3. 

Water quality data for lower Big Walnut Creek near the Scioto Ri ver showed 
high nutrient levels and elevated levels of MBAS (OEPA, COO data, 1977-1979 ) . 
No water quality standard violations occurred, but the data does reflect the 
impact of urban runoff from both point and non-point sources. 
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STREAMS ANO/OR SEGMENTS IN THE BIG WALNUT CREEK SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLUTION CONTROLS PRIOR TO 1983 

Segment 

M-4-3 

Name/Description 

Blacklick Creek 
From the Reynoldsburg WWTP 
to Big Walnut Creek 

Mile Points 

10.8 - o.o 

Serious Warmwater Habitat standards violations for dissolved oxygen, amnonia 
and fecal coliforms, occur in this segment of Blacklick Creek (Ohio EPA 1974, 
1976, 1978). Degradation results from the combined effluents of the 
Reynoldsburg WWTP and the Blacklick Estates WWTP. The diversion of this 
sewerage to the Columbus Wastewater Collection System prior to 1983 will 
improve the water quality of Blacklick Creek, thereby allowing achievement of 
1983 clean water goals . 

STREAMS ANO/OR SEGMENTS IN THE BIG WALNUT CREEK SUBBASIN THAT ARE NOT EXPECTED 
TO MEET 1983 GOALS 

Based on available information no stream segments fall into this category. 
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SCIOTO RIVER BASIN 

MILL CREEK SUBBASIN 
AND 

A PORTION OF THE MIDDLE SCIOTO RIVER SUBBASIN (M-5) 

SUBBASIN SUMMARY 

Chemical/physical water quality and biological condition was studied in a 30 
mile section of Mill Creek (Union County) during June, July, and September, 
1978 (Yoder et al., 1980). Based on the results of chemical/physical sampling 
Mill Creek can be divided into four segments; 1) upstream from Marysville (MP 
30.8 to 24.8) where no water quality standards (WQS) violations were observed, 
2) in Marysville upstream from the Marysville WWTP outfall (MP 19.4 to 18.4) 
where WQS violations for iron, lead, nickel, cadmium, and zinc occurred, 3) 
downstream from the Marysville WWTP and Ray Lewis outfalls (MP 18.1 and 12.20 
where values for dissolved oxygen, anmonia-nitrogen, iron, and occasionally 
cadmium and lead, were found in violation of WQS, and 4) downstream from 
MP 11.8 where infrequent violations of WQS for iron, cadmium, and lead were 
detected. The observed violations for dissolved oxygen and ammonia-nitrogen 
were attributed to wastewater discharged by the Marysville WWTP, whereas 
violations for iron, lead, nickel, and zinc were attributed to urban non-point 
source runoff and possibly atmospheric transport. Comparatively high 
ammonia-nitrogen (4.0-8.9 mg/1) and 8005 below the Marysville WWTP were 
attributed to the by-passing of untreated and partially treated wastewater 
into Mill Creek during September, 1978. This same by-passing incident was the 
probable cause of a fish kill. 

Mill Creek was found to be capable of supporting permanent and healthy 
conmunities of aquatic life provided that water qual i ty was not a limiting 
factor . . Water quality degradation was found to be limiting for aquatic life 
downstream from the Marysville WWTP and Ray Lewis outfalls. Recovery of the 
aquatic conmunities gradually took place with increasing distance downstream 
from the Marysville area. A reduction in the loadings of anmonia-nitrogen, 
oxygen demanding wastes, and toxic substances, primarily from the Marysville 
WWTP and Ray Lewis facility, should result in improved water quality 
conditions in Mill Creek. 

Water quality of the Scioto River between Mill Creek and the Olentangy River 
is good and supports abundant fish populations in two impoundments . Nutrient 
levels are high in the Scioto River but the high flushing rates of the 
reservoirs reduces the severity of algal bl.cams. 

STREAMS ANO/OR SEGMENTS IN THE MILL CREEK SUBBASIN THAT CURRENTLY MEET 1983 

Segment 

M-5-1 

Name/Description 

Mill Creek 
From the headwaters 
to the Town Run confluence 
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Mile Points 

37 .8-18.9 



The water quality of Mill Creek at two locations (MP 30.8 and 24.8) upstream 
from Marysville was good. Chemical/physical data revealed no water quality 
standards (WQS) violations and concentrations of all substances were well 
within accepted limits compatible with healthy communities of aquatic life. 
Biological sampling revealed that the aquatic corrrnunities were healthy and 
balanced. None of the downstream locations exhibited overall water quality 
equal to that found at these two locations. Chemical/physical sampling in the 
lower mile of this segment revealed violations for iron, lead and cadmium. 
Further investigations are warranted to determine the source and significance 
of this low level contamination in the Mill Creek Subbasin and adjacent rural 
areas (Darby Creek Subbasin and other areas in Southwest Ohio). 

Segment 

M-5-2 

Name/Description 

Mill Creek 
From Town Run confluence 
to the Marysville WWTP 

Mile Points 

18.9-18.3 

Water quality in this segment ranges from good to fair. Nutrient levels are 
significantly increased below the confluence with Town Run during critical 
flow conditions (OEPA, COO data, 1977-1979) due to loadings from the 
urban/industrial watershed of Town Run. Heavy metals from non-point sources 
were found in this segment with increasing frequency (Yoder et al., 1980). 

Segment Name/Description Mile Points 

M-5-5 Scioto River 150.7-130.0 
From the 0 1 Shaugnessy Reservoir 
to the Olentangy River confluence 

0 1 Shaugnessy Reservoir was rated the most eutrophic of 20 Ohio lakes sampled 
by the U.S. EPA in 1973 (U.S. EPA, 1975). Low levels of algal density were 
found despite relatively high nutrient loads, a condition that reflects the 
high flushing rate of 0 1 Shaugnessy Reservoir. Water quality below 
01 Shaugnessy Reservoir, including Griggs Reservoir appears to be good with the 
exception of relatively high nutrient levels (OEPA, CDO data, 1978) . The 
Scioto River in Columbus is affected by urban stormwater runoff, but water 
quality generally remains good (OEPA, CDO data, 1979).· 

STREAMS ANO/OR SEGMENTS IN THE MILL CREEK SUBBASIN THAT ARE EXPECTED TO MEET. 
1983 GOALS AFTER IMPLEMENTATION OF POLLUTION CONTROLS PRIOR fo 1983 

Segment 

M-5-4 

Name/Description 

Mill Creek 
From the Blue Creek confluence 
to the Scioto River 

Mile Points 

3.9-0.0 

Nearly complete recovery from the organic pollution from the Marysville WWTP 
was observed in this segment of Mill Creek (Yoder et al., 1980). However, 
infrequent violations for iron, cadmium, lead, and phenolics did occur. Water 
quality may be expected to improve in this segment, and possibly upstream, 
upon completion of wastewater treatment improvements at Ray Lewis and Sons and 
the Marysville WWTP. 
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STREAMS AND/OR SEGMENTS IN THE MILL CREEK SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GdALs 

Segment 

M-5-3 

Name/Description 

Mill Creek 
From the Marysville WWTP 
to Hinton Mill Road 

Mile Points 

18.3-3.9 

Ray Lewis and Sons, a plumbing part and fixture manufacturer, discharged a 
moderately toxic effluent containing metals at MP 18 . 3 (Yoder et al., 1980). 
The company is currently planning to install a total recycle system, and once 
completed, water quality in this reach should improve. 

The Marysville WWTP caused frequent and severe violations of Warmwater Habitat 
standards for dissolved oxygen and arrmonia in this segment of Mill Creek 
(Yoder et al., 1980). The 1979 preliminary Wasteload Allocation indicated 
that attainment of the Adjusted Wasteload Limits by the Marysville WWTP will 
not eliminate standards violations, but will reduce their frequency and 
severity (OEPA, 1979). 
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SCIOTO RIVER BASIN 

UPPER BIG DARBY CREEK SUBBASIN (M-6) 

SUBBASIN SUMMARY 

The Big Darby Creek Subbasin is characterized by good water quality and areas 
of excellent stream habitat. The entire Big Darby Creek drainage has been 
classified as Exceptional Warmwater Habitat (EWH) in the Ohio Water Quality 
Standards. Numerous endangered species are known to inhabit Big Darby Creek. 

Land-use in the subbasin is predominately row-crop agriculture and the few 
point sources of pollution have only a minor impact on water quality. 
Concentrations of lead and cadmium violated EWH standards but the degree of 
the problem does not prevent attainment of 1983 clean water goals. 

STREAMS ANO SEGMENTS IN THE BIG DARBY CREEK SUBBASIN THAT CURRENTLY MEET 1983 
GbALs 

Segment 

M-6 

Name/Description 

Big Darby Creek 
From the headwaters to the 
Little Darby Creek confluence 

Mile Points 

81.0 - 34.l 

An intensive physical/chemical and biological survey of Big Darby Creek was 
conducted in 1979 (DEPA, COO data, 1979a). Several preliminary findings 
suggested that agricultural land-use had the greatest influence on water 
quality. First, average nitrate concentrations increased from the headwaters 
to mile point 58.8. This stream segment drains an intensive agricultural area 
and tile drainage from such land-use is characteristically high in nitrates 
(Omernik, 1976). Second, a strong correlation of stream discharge with 
suspended sediment indicated that rainfall events and subsequent agricultural 
runoff were of primary importance in determining the concentrations of 
sediment and attached nutrients in Big Darby Creek (OEPA, 1979b). Finally, 
fecal coliforms concentrations were elevated after rainfall events suggesting 
non-point sources of contamination. 

Water quality impacts from urban areas were minimal within this stream 
segment. Ineffective septic tank systems in the village of Milford Center 
caused slightly higher concentrations of fecal coliforms, total Kjeldahl 
nitrogen, phosphorus, and chemical oxygen demand. The sewage effluent had no 
substantial influence in the biological convnunities in Big Darby Creek. 

Exceptional Warmwater Habitat violations for lead and cadmium, and iron 
concentrations in excess of the Warmwater Habitat standard, were recorded 
during the 1979 survey (OEPA, COO data, 1979a). The cause of these heavy 
metal problems is unknown; further investigation is needed to assess the 
relative contributions from natural background sources, non-point pollution, 
and atmospheric transport. 
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Segment 

M-6-2 

Name/Description 

Little Darby Creek 
From the headwaters to 
Big Darby Creek 

Mile Points 

38.0 - 0.0 

Iron, lead, and cadmium Exceptional Warmwater Habitat standards violations 
were also noted in this stream segment (OEPA, COO data, 1979a). These heavy 
metals were present at elevated concentrations in a substantial portion of the 
Big Darby Creek drainage as well as adjacent watersheds (see the Mill Creek 
Subbasin Report). 

Little Darby Creek receives some point source pollution loading, but sampling 
in 1979 revealed minimal impact during higher than normal discharge conditions 
(OEPA, COO data, 1979a). Wasteload modeling has indicated potential water 
quality problems below the Mechanicsburg Wastewater Treatment Plant (WWTP) and 
the West Jefferson WWTP at low-flow conditions (OEPA, 1979b). Advanced Waste 
Treatment was recorrmended for both these facilities. Isolated water quality 
problems existed in several drainage ditches in the Scenic Hills and Darby 
Crest subdivisions where numerous failing septic tank systems were found by 
Burgess and Niple (1978). 

The city of West Jefferson is at step 1 of the Construction Grants Program. 
Water quality improvements in Little Darby Creek can be expected upon 
completion of wastewater treatment improvements. The Scenic Hills and Darby 
Crest subdivisions may be connected to the West Jefferson WWTP. 

STREAMS AND/OR SEGMENTS IN THE UPPER BIG DARBY CREEK SUBBASIN THAT ARE 
EXPECTED TO MEET 1983 GOALS AFTER IMPLEMENfATION OF Pol[Of!oN CONTROLS PRIOR 
TO 1983 GOALS 

STREAMS ANO/OR SEGMENTS IN THE UPPER BIG DARBY CREEK SUBBASIN THAT ARE NOT 
EXPECTED To MEET 1983 GOALS 

No segments fall into these categories. However, more sampling may be needed 
in some sections of the subbasin. 

RECOMMENDATIONS 

1. Further studies should be conducted to determine the source(s) of the 
heavy metal violations. 

2. Establish a regular schedule of sampling on Big Darby Creek below Milford 
Center to assess the impact of the new Transportation Research Center 
Sewage Treatment Plant and the village of Milford Center on water quality. 

3. Establish a regular schedule of sampling on Little Darby Creek near the 
mouth in order to provide a better data base. 

IV-116 



REFERENCES 

Burgess and Niple, Limited. 1978 (unpublished). West Jefferson Facilities 
Plan. Burgess and Niple, Columbus, Ohio. 

Ohio Environmental Protection Agency. 1979a (unpublished). Survey of Big 
and Little Darby Creeks. Data available from Central District Office, 
Ohio EPA, Columbus, Ohio. 

Ohio Environmental Protection Agency. (1979b) Scioto River Basin water 
quality management plan, Part III, preliminary report. Ohio EPA, 
Columbus, Ohio. 

Omernik, J.M. 1976. The influence of land use on stream nutrient levels. 
U.S. Environmental Protection Agency, Office of Research and Development, 
Corvallis, Oregon. EPA-600/3-76-014. 105 pp. 

IV-117 



SCIOTO RIVER BASIN 

DEER CREEK SUBBASIN (M-7) 

SUBBASIN SUMMARY 

The Deer Creek Subbasin is predominantly a rural area, with approximately 96% 
of the total land classified as vacant or agricultural (MORPC, 1979). The 
principal population centers are London, Mt. Sterling and Williamsport. Point 
source water quality problems are documented only for Oak Run below the London 
Correctional Institute. 

In general, water quality is judged to be good, although an extensive data 
base is lacking. Sediment runoff with corresponding nutrient transport are 
the principal non-point pollution problems. The impact of agricultural 
non-point runoff on biological conmunties is uncertain. Limited field studies 
on sediment loads have been made by the U.S. Geological Survey, as part of the 
Deer Creek Reservoir Project. However, further biological sampling is needed 
to fully assess this pollution source as it relates to the 1983 clean water 
goals. In the interim, it is expected that the entire subbasin should meet 
the 1983 water quality goals. 

STREAMS AND/OR SEGMENTS IN THE DEER CREEK SUBBASIN THAT CURRENTLY MEET 1983 

Segment 

M-7-1 

Name/Description 

Deer Creek 
From the Madison Lake outlet 
to the Scioto River 

Mile Points 

62.3 - o.o 

Recent water quality data for the majority of the Deer Creek Subbasin is not 
available. Monthly water quality sampling conducted between 1973-1977, near 
the confluence of Deer Creek with the Scioto River, revealed no significant 
water quality violations (OEPA, COO data, 1973-1977). Conditions have not 
substantially changed in the reach below Deer Creek Reservoir to warrant 
further investigation. 

Deer Creek, between the village of Mt. Sterling and the Deer Creek Reservoir, 
was recently sampled by the Army Corps of Engineers. The data indicated 
infrequent arrmonia violations in this segment of Deer Creek (OEPA, 1979). The 
Mt. Sterling Wastewater Treatment Plant (WWTP) was the probable cause of these 
violations. This municipality is currently completing facility plans for 
upgrading existing wastewater treatment, but it is unlikely that any 
improvements will be completed prior to 1983. The discharge does not 
seriously impact stream quality, and the minor WQS violations do not interfer 
with 1983 goals. 
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STREAMS ANO/OR SEGMENTS IN THE DEER CREEK SUBBASIN THAT ARE EXPECTED TO MEET 
1983 GOALS AFTER IMPLEMENTATION OF PO[[Of!oN CONTROLS PRIOR to 1983 

Segment 

M-7-2 

Name/Description 

Oak Run 
From the London Correctional 
Institute WWTP to Deer Creek 

Mile Points 

12.0 - 0.0 

Significant point source degradation of water quality occurs in the headwaters 
of Oak Creek below the London Correctional Institute (LCI) WWTP and the city 
of London WWTP (Ohio EPA 1974, 1976, 1978a). Recent low-flow water quality 
sampling of Oak Run near LCI revealed substantial water quality degradation 
for nutrients, suspended solids, and dissolved oxygen (Ohio EPA, COO 
data, 1978b). The 201 Facility Plan for the area recorrmends that LCI connect 
to the existing London Sanitary System. The currently degraded segment of Oak 
Run may meet 1983 water quality goals after the LCI WWTP is abandoned. 

STREAMS ANO/OR SEGMENTS IN THE DEER CREEK SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GOALS 

None of the segments monitored in this subbasin presently fall into this 
category, however, the water quality in a portion of this subbasin has not 
been determined. 
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SCIOTO RIVER BASIN 

MIDDLE SCIOTO RIVER SUBBASIN (M-8) 

SUBBASIN SUMMARY 

Water quality in the 50 mile segment of the Scioto River below Columbus 
remains poor. Pollutant loading from the metropolitan Columbus area and the 
city of Circleville exceeds the assimilative capacity of the Scioto River, 
despite wastewater treatment improvements at several facilities. Municipal 
and industrial point sources and urban non-point sources play major roles in 
degrading this river segment. However, the diversion of upstream flow for 
public water supplies may be the single most important factor preventing the 
attainment of 1983 clean water goals in portions of the Scioto River. 

Lower Big Darby Creek has excellent water quality and stretches of excellent 
stream habitat. An intensive survey of the Big Darby Creek drainage in 1979 
(DEPA, COO data) revealed that agricultural land-use influences water quality 
and that there are only minor point source pollution impacts (see the Big 
Darby Creek Subbasin report). 

STREAMS AND/OR SEGMENTS IN THE MIDDLE SCIOTO RIVER SUBBASIN THAT CURRENTLY 
MEET l 983 GOALS 

Segment 

M-8-2 

Name/Description 

Big Darby Creek 
From the Little Darby 
Creek confluence to the 
Scioto River 

Mile Points 

34.1-0.0 

Water quality is much the same as in Upper Big Darby Creek (see separate 
subbasin report). A single violation of the Exceptional Warmwater Habitat 
dissolved oxygen standard was observed in 61 samples (OEPA, COO data, 1979a). 

STREAMS ANO/OR SEGMENTS IN THE MIDDLE SCIOTO RIVER SUBBASIN THAT ARE EXPECTED 
TO MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLUTION CONTROLS PRIOR TO 1983 

None of the segments monitored in this subbasin presently fall into this 
category. However, water quality in a portion of this subbasin has not been 
determined. 

STREAM ANO/OR SEGMENTS IN THE MIDDLE SCIOTO RIVER SUBBASIN THAT ARE NOT 
EXPECTED TO MEET 1983 GOALS 

Segment 

M-8-1 

Name/Description 

Scioto River 
From the Olentangy River 
confluence to the Deer Creek 
confluence 
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Warmwater Habitat (WWH) standards violations for dissolved oxygen, ammonia, 
phenolics, and fecal coliforms were reported in this segment (OEPA, COO data, 
1977-1979). Combined sewer overflows, urban storm runoff, and point source 
pollution cause degradation of water quality (OEPA, 1979b). Major dischargers 
include the Columbus Jackson Pike Wastewater Treatment Plant (WWTP), the 
Columbus Southerly WWTP, the Circleville WWTP, the Container Corporation of 
America, the Dupont Company, and Pittsburgh Plate Glass Company. Solids 
handling problems at both Columbus facilities limit treatment efficiencies and 
cause sewage bypasses during periods of high incoming flow. A new incinerator 
at the Jackson WWTP and centrifuges at the Southerly WWTP will help alleviate 
the problem in the near future. However, further improvements at the 
Southerly WWTP are needed to completely eliminate sewage bypasses. 
Improvements are underway at the Container Corporation of America that will 
substantially reduce organic and suspend solids loadings. 

These and other pollution abatement programs can be expected to improve the 
quality of the middle Scioto River. However, the diversion of upstream flows 
for public water supplies combined with the sheer volume of wastes generated 
in the metropolitan Columbus-Circleville area will likely prevent the 
attainment of 1983 goals in the foreseeable future. 

RECOMMENDATION 
Further studies should be conducted to determine the impact of combined sewer 
overflow and urban runoff from the Columbus area on water quality in the 
Scioto River. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished) . Data available 
from Central District Office, Ohio EPA, Columbus, Ohio. 

Ohio Environmental Protection Agency. 1979a (unpublished) . Survey of Big and 
Little Darby Creeks. Data available from Central District Office, Ohio 
EPA, Columbus, Ohio. 

Ohio Environmental Protection Agency. (1979b). Scioto River Basin water 
quality management plan, Part III, preliminary report . Ohio EPA, 
Columbus, Ohio. 
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SCIOTO RIVER BASIN 

WALNUT CREEK SUBBASIN (M-9) 

SUBBASIN SUMMARY 

Extensive water quality sampling in the Walnut Creek Subbasin has not been 
conducted. Curr.ent water quality information noted violations for dissolved 
oxygen below the village of Baltimore on Walnut Creek. These violations were 
the result of the combined discharges of the Crown Zellarbach Corporation and 
the city of Baltimore Wastewater Treatment Plant. Surburban residential 
development has been extensive in the basin's northwestern quadrant. Many 
moderate sized (0.08 - 0.15 MGD) package wastewater treatment plants discharge 
to low-flow tributaries of Sycamore and Georges Creeks. The localized water 
qu~lity impact of these facilities has not been extensively studied. Areas of 
the subbasin which are not expected to meet 1983 goals include Sycamore Creek 
below Pickerington and Walnut Creek below Baltimore. 

STREAMS AND/OR SEGMENTS IN THE WALNUT CREEK SUBBASIN THAT CURRENTLY MEET 1983 
GOALS 

Segment 

M-9-1 

Name/Description 

Walnut Creek 
From the Georges Creek con­
fluence to the Scioto River 

Mile Points 

21.3 - 0.0 

A water quality sampling site near the mouth of Walnut Creek was maintained 
from 1973 to 1977. The data showed no substantial violations of water quality 
standards (OEPA, 1976,1978). 

STREAMS AND/OR SEGMENTS IN THE WALNUT CREEK SUBBASIN THAT ARE EXPECTED TO MEET 
1983 GOALS AFTER IMPLEMENTATION OF POLLDT!oN CONTROLS PRIOR to 1983 

None of the segments monitored in this subbasin presently fall into this 
category. However, water quality in some portions of this subbasin has not 
been determined. 

STREAMS AND/OR SEGMENTS IN THE WALNUT CREEK SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GOALS 

Segment 

M-9-2 

Name/Description 

Walnut Creek 
From the Paw Paw Creek con- . 
fluence to the 
Sycamore Creek confluence 

Mile Points 

39.0 - 27.0 

Walnut Creek below the village of Baltimore receives a substantial loading of 
treated pulp mill waste from the Crown Zellarbach Corporation, as well as 
secondary quality effluent from the Baltimore Wastewater Treatment Plant 
(WWTP). 
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The most recent water quality sampling below the village of Baltimore was 
conducted in September, 1978, as part of the low-flow sampl i ng program in the 
Scioto River Basin. Results indicated water quality standard violations for 
dissolved oxygen (OEPA, COO data, 1978). Wasteload modeling of this reach by 
the Ohio EPA, Division of Water Quality Planning and Assessment, has indicated 
that the Baltimore WWTP must meet a final effluent 8005 of less than 4.0 mg/1 
to achieve compliance with WWH Standards. Modeling has projected dissolved 
oxygen violations for approximately 12 miles before recovery (OEPA, 1979). 

The Crown Zellarbach Corporation at Baltimore discharges to Paw Paw Creek . 
Wells that will augment stream flow in Paw Paw Creek during critical low-flow 
conditions have recently been completed. The village of Baltimore has 
undertaken the preparation of a Step 1 Facility Plan to upgrade its sewer and 
waste treatment systems. Continued levels of grant funding and timely 
execution of the grant process will determine 1983 compliance for this entity . 

Segment 

M-9-3 

Name/Description 

Sycamore Creek 
From the Pickerington WWTP 
to Walnut Creek 

Mile Points 

4.3 - 0.0 

Dissolveo oxygen, suspended solids and anmonia problems in the Pickerington 
reach of Sycamore Creek are the result of periodic overloads at the Pickerington 
WWTP. These overloads result from excessive inflow and infiltration problems, 
an increase in· service area, and the addition of industrial dairy processing 
wastes from the Ori-Milk Company (personal corranunication , 1979). Alternatives 
to the present situation, which are being developed on a regional 201 plann i ng 
basis for the mun icipalities of Pickerington, Canal Winchester and Lithopolis, 
have not been satisfactory, due to allegedly inadequate plans prepared by t he 
consultant. No plan has been adopted to date. The completion of pollution 
control projects necessary to meet 1983 goals is remote in light of the 
extensive political problems of regional development projects. 

REFERENCES 

Ohio Environmental Protection Agency. 1976. Scioto River Basin 305{b) report: 
water quality sunmary. Ohio EPA, Central District Office, Office of 
Wastewater, Division of Surveillance, Columbus, Ohio · 87 p. 

Ohio Environmental Protection Agency. 1978. State of Ohio 305(b ) Annual Water 
Quality Report. Ohio EPA, Division of Surveillance, Columbus, Ohio. 205 p. 

Ohio Environmental Protection Agency. 1978 (unpublished). Data available from 
Central District Office, Ohio EPA, Columbus, Ohio. 

Ohio Environmental Protection Agency. 1979 . Water quality management plan, 
reconmended point source waste load allocation, Scioto River Basin. 
Office of Wastewater, Division of Water Quality Planning and Assessment, 
Ohio EPA, Columbus, Ohio. 

Personal Communication. 1979. Mike Fox, Supt., Pickerington Wastewater 
Treatment Plant, Pickerington, Ohio. 
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SCIOTO RIVER BASIN 

SALT CREEK SUBBASIN (M-10) 

SUBBASIN SUMMARY 

The Salt Creek Subbasin is a forrested drainage with only two small urban areas 
(Tarlton and Laurelville). Wastewater treatment in these communities consists 
of individual septic tank systems. Some minor problems have been noted in the 
immediate vicinity of the septic tank outfalls, but there is no significant 
impact on Salt Creek. All streams in this subbasin meet 1983 goals based upon 
limited infonnation. A single set of samples collected from each of the six 
segments listed below revealed no water quality standards violations (Ohio 
EPA, SEDO data, 1979). 

STREAMS AND/OR SEGMENTS IN THE SALT CREEK SUBBASIN THAT CURRENTLY MEET 1983 

Segment 

M-10-1 

M-10-2 

M-10-3 

M-10-4 

M-10-5 

M-10-6 

Name/Description 

Pike Run 
From the headwaters 
to Salt Creek 

Pretty Run 
From the headwaters 
to Salt Creek 

Queer Creek 
From the headwaters 
to Salt Creek 

Pine Creek 
From the headwaters 
to Salt Creek 

Laure 1 Run 
From the headwaters 
to Salt Creek 

Salt Creek 
From the headwaters 
to the Scioto River 

Mile Points 

9.2-0.0 

5.9-0.0 

9.0-0.0 

11.8-0.0 

12.9-0.0 

45 . 4-0.0 

This evaluation of water quality is based upon limited data (OEPA, 1974; OEPA, 
SEDO data, 1979). 
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STREAM AND/OR SEGMENTS IN THE SALT CREEK SUBBASIN THAT ARE EXPECTED TO MEET 
1983 GOALS AFTER IMPLEMENTATION OF POLLOT!ON CONTROLS PRIOR To 1983 

STREAMS AND/OR SEGMENTS IN THE SALT CREEK SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GoALs 

None of the segments monitored in this subbasin presently fall into these 
categories. 

REFERENCES 

Ohio Environmental Protection Agency. 1979 (unpublished). Data available 
From Southeast District Office, Ohio EPA, Logan, Ohio . 

Ohio Environmental Protection Agency. 1974. Scioto River Basin 303(e) 
Wasteload Allocation Report. Ohio EPA, Division of Surveillance, 
Southeast Division Office, Logan, Ohio . 
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SCIOTO RIVER BASIN 

LOWER SCIOTO RIVER SUBBASIN (M-11, M-15) 

SUBBASIN SUMMARY 

Forestry, agriculture, and urban development are the major land-uses in the 
lower Scioto River Basin. Population centers located along this portion of 
the Scioto include Chillicothe, Waverly, Piketon and Lucasville. Wastewater 
treatment plants serving these municipalities, the Mead Paper Corporation, and 
two other industries are the major point source dishcargers affecting water 
quality. In addition, pollutant loading from upstream sources (i.e., 
Circleville) continues to influence water quality in the lower Scioto River. 

The resultant water quality has been described as fair to poor {DEPA, 1974). 
Prior to 1978, the data indicated serious degradation in the Scioto River 
between Paint Creek and Salt Creek. Standards violations for dissolved oxygen, 
fecal coliforms, and phenolics were corrmon at monitoring sites at Chillicothe 
(RM 70 .8; STORET station No. 601240) and at Higby {RM 56 .3; STORET station No. 
600770) (USGS, 1973-1977). However, recent improvements in· wastewater 
treatment at the Mead Paper Corporation have substantially reduced organic 
pollution in the lower Scioto River. No dissolved oxygen violations were 
noted at the above stations during 1978-1979 (USGS, 1978), but it is uncertain 
as to whether the improved wastewater treatment at Mead Paper will be 
sufficient to protect water quality standards during low flows. For this 
reason, the segment of the Sci oto River between Paint Creek and Salt Creek 
cannot be classified with respect to the attainability of the 1983 clean water 
goals. 

STREAMS ANO/OR SEGMENTS IN THE LOWER SCIOTO RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GOAL$ 

Segment 

M-15-1 

Name/Description 

Scioto River 
From the Salt Creek 
confluence to the Ohio River 

Mile Points 

51.2-0.0 

Water quality information is limited to data collected at the USGS-ORSANCO 
sampl ing station located at Lucasville (RM 14. 2; STORET station No. E00800). 
Violations for fecal coliforms and lead have been noted (DEPA, SEDO data, 
1978). Data from a previous report (DEPA, 1974) indicated no major water 
quality problems in this river segment. The lower Scioto River is assumed to 
meet 1983 clean water goals based upon this previous evaluation and knowledge 
that pollutant loading from upstream sources has declined. 
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STREAMS ANO/OR SEGMENTS IN THE LOWER SCIOTO RIVER SUBBASIN THAT ARE EXPECTED 
TO MEET l983 GOALS AFfER IMPLEMENTATION OF POLLOTtoN CONTROLS PRIOR To l983 

~d 

STREAMS ANO/OR SEGMENTS IN THE LOWER SCIOTO RIVER SUBBASIN THAT ARE NOT 
EXPECTED To MEET 1983 GdALs 

No segments fall into these categories, however, portions of the subbasin have 
not been monitored. 

REFERENCES 

Ohio Environmental Protection Agency. 1974. Scioto River basin 303(e) 
wasteload allocation report. Ohio EPA, Division of Surveillance, 
Southeast District Office, Ohio EPA, Logan, Ohio. 

Ohio Environmental Protection Agency. 1978 (unpublished). Data available from 
Southeast District Office, Ohio EPA, Logan Ohio. 

United States Geological Survey. 1973-1978. Water resources data for Ohio. 
Volume 1. Ohio River Basin. U.S. Geological Survey Water - data reports 
OH-73-1 through OH-78-1. U.S. Geological Survey, Columbus, Ohio. 
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SCIOTO RIVER BASIN 

LOWER PAINT CREEK SUBBASIN (M-12) 

SUBBASIN SUMMARY 

Water quality is good in a 30 mile segment of Paint Creek between the Paint 
Creek Reservoir and the North Fork confluence . The physical/chemical quality 
of the North Fork is unknown. The Mead Paper Company discharges pulp mill 
wastes into Paint Creek at mile point 3.3 which degrades the lower 3 miles of 
Paint Creek and a segment of the Scioto River. The installation of advanced 
wastewater treatment facilities at Mead Paper has substantially reduced 
loadings of 8005 and total suspended solids (84 percent reduction based upon 
monthly operating reports). Studies are needed to assess the impact of the 
reduced pollutant loading on the physical/chemical and biological quality of 
the receiving waters. 

STREAMS AND/OR SEGMENTS IN THE LOWER PAINT CREEK SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

Segment 

M-12-1 

Name/Description 

Paint Creek 
From the Paint Creek Reservoir 
to the North Fork confluence 

Mile Points 

37.9-7.9 

This segment is classified as Exceptional Warmwater Habitat (EWH). Chemical 
data from the monitoring station within this segment (STORET station No . 
601320; RM 22.1) indicated generally good water quality. Minor violations of 
both the Warmwater Habitat (WWH) and EWH standards for pH, copper, lead, and 
iron occurred (OEPA, SEDO data, 1977-79). All occurred during elevated flow 
conditions; the iron violations were probably the result of non-point runoff, 
while the copper and lead violations may have come from industrial dischargers 
located on the upper reaches of Paint Creek or Rocky Fork Creek . 

The minor standards violations noted above probably do not prevent the 
attainment of 1983 clean water goals. 

STREAM AND/OR SEGMENTS IN THE LOWER PAINT CREEK SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLUTION coNTRoLs PRIOR To 1983 

~d 

STREAM AND/OR SEGMENTS IN THE LOWER PAINT CREEK SUBBASIN THAT ARE NOT EXPECTED 
To MEET 1983 GOALS 

No stream segments fall into these categories. However, water quality in a 
portion of the subbasin has not been determined. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (Unpublished). Data available 
from Southeast District Office, Ohio EPA, Logan, Ohio. 
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SCIOTO RIVER BASIN 

UPPER PAINT CREEK SUBBASIN (M-13) 

SUBBASIN SUMMARY 

Upper Paint Creek is predominantly an agricultural land-use area. Non-point 
source sediment runoff and associated nutrient transport have the greatest 
effect on stream quality. The Washington Court House (C.H.) wastewater 
treatment plant (WWTP) is the major point source discharger in the Upper Paint 
Creek Subbasin. Water quality downstream of Washington C.H. is adversely 
affected. This entity is currently upgrading both the sewer system and the 
wastewater treatment plant. All areas of this subbasin should meet 1983 goals. 

STREAMS ANO/OR SEGMENTS IN THE UPPER PAINT CREEK SUBBASIN THAT CURRENTLY MEET 
1983 GOAL$ 

Segment 

M-13-1 

Name/Description 

Paint Creek 
From the Sugar Run confluence 
to the Rocky Fork confluence 

Mile Points 

58.3 - 36.1 

Paint Creek at the Sugar Run confluence has recovered from the point source 
degradation below ~ashington C.H. Water quality in this stream segment is 
considered good based on limited data from the U.S. Geological Survey 
Breenfield station (USGS, 1977-1978). 

STREAMS ANO/OR SEGMENTS IN THE UPPER PAINT CREEK SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLUTION CONTROLS PRIOR TO 1983 

Segment 

M-13-2 

Name/Description Mile Points 

Paint Creek 65.9 - 58.3 
From the Washington C.H. 
WWTP to the Sugar Run confluence 

Current water quality data collected below Washington C.H. revealed standards 
violations for dissolved oxygen and total iron (OEPA, COO data, 1977-1979). 
Previous studies by Ohio EPA noted these problems plus, violations for fecal 
coliforms and arTmonia (OEPA, 1974, 1976). 

Construction of a new sanitary sewer collection system for the city of 
Washington C.H. is 80 percent completed. A tertiary wastewater facility is 
nearing Step III funding and will replace an overloaded secondary wastewater 
plant when completed. All construction should be finished prior to 1983. 

Recent wasteload modeling by the Ohio EPA, (Division of Water Quality Planning 
and Assessment) found that even with tertiary treatment, water quality 
standards could not be maintained in Paint Creek below Washington C.H. 
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Further evaluation of the problem· is not warranted until after the new 
treatment facility is on line, at which time intensive surveys should 
determine the water quality status. Until these new studies are completed, it 
is assumed that 1983 goals can be attained in this segment of Paint Creek. 

An intensive physical/chemical, biological assessment of the impact of 
non-point agricultural runoff on receiving stream quality in the Upper Paint 
Creek Subbasin has not been done. Limited field studies on sediment loads 
have been made by the U.S. Geological Survey as part of the Paint Creek 
Reservoir Project. However, further biological evaluation is needed to fully 
assess this pollution source as it relates to the 1983 clean water goals. 

STREAMS AND/OR SEGMENTS IN THE UPPER PAINT CREEK SUBBASIN THAT ARE NOT 
EXPECTED fo MEET 1983 GOAL$ 

Based on available information all areas in the subbasin will meet 1983 goals. 

REFERENCES 

Ohio Environmental Protection Agency. 1974. Scioto River basin 303(e) 
wasteload allocation report. Ohio EPA, Division of Surveillance, 
Southeast District Office, Logan, Ohio. 

Ohio Environmental Protection Agency. 1976. Scioto River basin 305(b) annual 
water quality surrmary. Ohio EPA, Office of Wastewater, Division of 
Surveillance, Central District Office, Columbus, Ohio. 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data 
available from Central District Office, Ohio EPA, Columbus, Ohio. 

United States Geological Survey. 1977-1978. Water resources data for Ohio, 
Volume I, Ohio River Basin. U.S. Geological Survey water-data reports 
OH-77-1 and OH-78-1. U.S. Geological Survey, Columbus, Ohio. 
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SCIOTO RIVER BASIN 

ROCKY FORK AND RATTLESNAKE CREEK SUBBASIN (M-14) 

SUBBASIN SUMMARY 

Water quality in this subbasin ranges from excellent to poor. Portions of the 
drainage are classified as Exceptional Warmwater Habitat and limited chemical / 
physical data appears to substantiate this designation i n the lower 7.5 miles 
of the Rocky Fork. Two reservoirs in this subbas in (Rocky Fork and Paint 
Creek) were surveyed and found to have good water quality (Tobin and Youger, 
1975). The reservoirs support game fish populations and are heavily used for 
recreational activities. 

The Hillsboro Wastewater Treatment Plant (WWTP) discharges to Clear Creek, a 
tributary to the Rocky Fork Reservoir. Water quality degradation is suspected 
during low-flow conditions because of relatively high wastewater loading rates 
(565,000 gpd, average BOD 18.4 mg/1, average arnnonia 6.5 mg/1). Further 
investigation is needed to assess the impact of the Hillsboro WWTP on water 
quality in Clear Creek and the Rocky Fork Reservoir. 

A special study of Rattlesnake Creek was recently completed by the United 
States Geological Survey (Evans and Tobin, 1979), but the results were not 
critically evaluated for this report. Water quality may be influenced by the 
Sabina Wastewater Treatment Plant and the Rattlesnake Sewer District WWTP. 
Critical evaluation of available information is essential in light of the 
Exceptional Warmwater Habitat use designation of Rattlesnake Creek. 

STREAMS AND/OR SEGMENTS IN THE ROCKY FORK AND RATTLESNAKE CREEK SUBBASIN THAT 
CURRENTLY MEET !983 GOALS 

Segment 

M-14-1 

Name/Description 

Rocky Fork 
From the Rocky Fork Reservo ir 
to Paint Creek 

Mile Points 

7.5-0.0 

Occasional minor standards violations for iron and copper occurred in Rocky 
Fork (RM 2.8; STORET station No. 610800) during the past two years (O EPA, SEDO 
data, 1977-1979). These violations do not substantially impair the 1983 clean 
water goals. 
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STREAMS AND/OR SEGMENTS IN THE ROCKY FORK AND RATTLESNAKE CREEK SUBBASIN THAT 
ARE EXPECTED To MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLUTION CONTROLS 
PRIOR ro 1983 

~d 

STREAMS AND/OR SEGMENTS IN THE ROCKY FORK AND RATTLESNAKE CREEK SUBBASIN THAT 
ARE Not EXPECTED To MEET 1983 GOALS 

No streams fall into these categories. However, portions of the subbasin lack 
adequate information for the evaluation. 

REFERENCES 

Evans, K.F. and R.L. Tobin. 1979. Water quality assessment of Rattlesnake 
Creek watershed, Ohio. Water Resources Investigations 79-17. Open-File 
Report. United States Geological Survey, Columbus, Ohio. 28 pp. 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Southest District Offices, Ohio EPA, Logan, Ohio. 

Tobin, R.L., and J.O. Yauger. 1977. Limnology of selected lakes in Ohio -
1975. Water Resources Investigations 77-105. United States Geological 
Survey, Columbus, Ohio. 205 pp. 



SCIOTO RIVER BASIN 

LITTLE SALT CREEK SUBBASIN (M-16) 

SUBBASIN SUMMARY 

The city of Jackson is the only urban area in this otherwise forrested 
watershed. The overloaded Jackson Wastewater Treatment Plant (WWTP) 
frequently bypasses raw sewage and severely degrades an eleven mile stretch of 
Little Salt Creek. Wastewater treatment facilities are not expected to be 
upgraded prior to 1983. Lead and zinc contamination from unknown sources has 
been noted in Little Salt Creek above the Jackson WWTP. Further data is 
needed to assess the severity of the problem. The lower mainstem of Little 
Salt Creek and its tributaries appear to meet 1983 goals based upon scant 
infonnation. 

STREAMS AND/OR SEGMENTS IN THE LITTLE SALT CREEK SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

Segment 

M-16-1 

M-16-2 

M-16-3 

M-16-4 

Name/Description 

Middle Fork 
From the headwaters 
to Little Salt Creek 

Pigeon Creek 
From the headwaters 
to Middle Fork 

Big Run 
From the headwaters 
to Little Salt Creek 

Little Salt Creek 
From S.R. 35 to 
to Sa 1t Creek 

Mile Points 

21. 2-0. 0 

14.0-0 .0 

11.0-0. 0 

13 . 9-0.0 

This evaluation of water quality is based upon limited data (OEPA, SEDO data, 
1979; OEPA, 1974). 

STREAMS AND/OR SEGMENTS IN THE LITTLE SALT CREEK SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATfbN OF POLLOT!dN CONTROLS PRIOR to 1983 

M-16-6 Little Salt Creek 
From the Jackson 
WWTP to S.R. 35 
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The Jackson wWTP has a major impact upon Little Salt Creek (OEPA, 1974) 
which is characterized by a septic zone below the outfall and large sludge 
deposits. Water quality standards violations include dissolved oxygen and 
fecal coliforms (OEPA, SEDO data, 1979). The Jackson WWTP has severe 
overloading problems and occasionally bypasses as much as 50 percent of 
incoming raw sewage to Little Salt Creek. The city of Jackson is involved 
in the Construction Grants Program but no wastewater treatment improvements 
will occur prior to 1983. 

STREAMS AND/OR SEGMENTS IN THE LITTLE SALT CREEK SUBBASIN THAT ARE NOT 
EXPECTED To MEET 1983 GbALs 

None of the segments monitored fall into this category. However, water 
quality in a portion of the subbasin has not been determined. 

REFERENCES 

Ohio Environmental Protection Agency. 1974. Scioto River Basin 303(e) 
Wasteload Allocation Report. Ohio EPA, -Division of Surveillance, 
Southeast District Office, Logan, Ohio. 

Ohio Environmental Protection Agency. 1979 (unpublished). Data available from 
Southeast District Office, Ohio EPA, Logan, Ohio. 
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SCIOTO RIVER BASIN 

SCIOTO BRUSH CREEK SUBBASIN (M-17) 

SUBBASIN SUMMARY 

The Scioto Brush Creek Subbasin is an area of low population density with a 
predominantly forested, unglaciated terrain. Only two industrial point source 
dischargers are located in the subbasin and neither have a significant effect 
on water quality (OEPA, 1979). Water quality problems may develop in the 
subbasin if timber harvesting and the associated sawmill enterpr ises continue 
to expand. Sawdust disposal must be directed away from near-stream areas 
where siltation, suspended solids, and leachate problems can develop . 

STREAMS AND/OR SEGMENTS IN THE SCIOTO BRUSH CREEK SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

Segment 

M-17-1 

M-17-2 

Name/Description 

Scioto Brush Creek 
From the headwaters 
to the Scioto River 

South Fork 
From the headwaters 
to Scioto Brush Creek 

Mile Points 

36.0-0.0 

18.2-0.0 

Water qual ity sampling on a limited basis has been conducted in these two 
stream segments by the U.S. Geological Survey (USGS 1973-1977) and the Ohio 
EPA (OEPA, 1979). No standards violations were noted and very low 
concentrations of anmonia, nitrates, and phosphorus were found. Water quality 
appears to be excellent but more extensive sampling must be performed to 
evaluate if the Exceptional Warmwater Habitat use designation is justified. 

STREAM AND/OR SEGMENTS IN THE SCIOTO BRUSH CREEK SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLOTION CONTROLS PRIOR TO 1983 

~d 

STREAM AND/ OR SEGMENTS IN THE SCIOTO BRUSH CREEK SUBBASIN THAT ARE NOT 
EXPECTED To MEET 1983 GdALs 

No stream segments fall into these categories. However, water quality has not 
been accurately assessed in portions of the subbasin . 

REFERENCES 

Ohio Environmental Protection Agency. 1979 (unpublished). Data available f rom 
Southeast District Office, Ohio EPA, Logan, Ohio. 

United States Geological Survey. 1973-1977. Water resources data for Oh io, 
Volume 1. Ohio River Basin. U.S. Geological Survey reports OH-73-1 
through OH-77-1 . U.S. Geological Survey, Columbus, Ohio. 
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HOCKING RIVER, SHADE RIVER, AND LEADING CREEK BASIN 

UPPER HOCKING RIVER SUBBASIN (0-1) 

SUBBASIN SUMMARY 

Water quality in the Hocking River above Lancaster, in Clear Creek, and in 
Little Rush Creek is good and meets 1983 goals. Approximately 37.2 stream 
miles in this subbasin are not expected to meet 1983 goals . Urban point and 
non-point source pollution degrades water quality in the Hocking River in and 
below Lancaster. Frequent standards violations for anmonia, dissolved oxygen 
and fecal coliforms have been reported during low-flow conditions. The 
Lancaster Wastewater -Treatment Plant (WWTP) currently receives a considerable 
load of unpretreated industrial wastewater which inhibits treatment 
efficiencies. Rush Creek is degraded throughout its length by acid mine 
drainage. Brine pit pollution also contributes to degraded water quality in 
both Rush Creek and the Hocking River below Lancaster. 

STREAMS AND/OR SEGMENTS IN THE UPPER HOCKING RIVER SUBBASIN THAT CURRENTLY 
MEET 1983 GdALs 

Segment 

0-1-1 

0-1-2 

0-1-3 

Name/Description 

Clear Creek 
From the headwaters to the 
Hocking River 

Little Rush Creek 
From the headwaters to 
Rush Creek 

Hocking River 
From the headwaters to the 
Hunter's Run confluence 

Mile Points 

23.0 - 0.0 

18.0 - 0.0 

94.9 - 84.4 

Data from previous water quality reports (Ohio EPA 1975, 1976, 1978a) have 
shown Clear Creek, Little Rush Creek, and th~ Upper Hocking River to be of 
high physical/chemical quality. Little if any changes have occurred in these 
watersheds to warrant further survey work at this time. 

Oil and gas well brine pit seepage has, at times, degraded surface waters in 
the Upper Hocking River Subbasin . The problem arises from occasional 
operational and well maintenance difficulties; it is a sporadic, rather than 
continuous, non-point pollution problem. Energy exploration activity in the 
Upper Hocking River Valley is expected to increase and, as a result, 
background chloride concentrations will likely increase. Previous studies of 
Harper Run (Ohio EPA 1975, 1976) have shown high chloride levels due to brine 
pit seepage. 
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Segment 

0-2-1 

Name/Description 

Hocking River 
From the Clear Creek confluence 
to the Monday Creek confluence 

Mile Points 

78.7 - 51.5 

See the discussion in the Middle Hocking River Subbasin report. 

STREAMS AND/OR SEGMENTS IN THE UPPER HOCKING RIVER SUBBASIN THAT ARE EXPECTED 
ro MEET l983 GOA[$ AFTER IMPLEMENTATION OF POLLUTION CONTROLS PRIOR To l983 

Segment 

0-1-4 

Name/Description 

Hocking River 
From the Hunters Run confluence 
to the Clear Creek confluence 

Mile Points 

84.4 - 78.7 

This segment is the major water quality problem area in the Upper Hocking 
River Subbasin. Degradation is the result of urban point and non-point source 
pollution from the city of Lancaster . Water quality data from the Ohio EPA 
monthly monitoring site below Lancaster (RM 86.7; STORET station No . 601550) 
showed violations for fecal coliforms, dissolved oxygen and iron (OEPA, COO 
data, 1977-1979). Diurnal sampl i ng during low-flow conditions in July 1978, 
recorded water quality standards violations for fecal coliforms, dissolved 
oxygen and arrmonia (OEPA, SEDO data, 1978b). The sampling revealed a 
substantial dissolved oxygen sag extending downstream of the Lancaster WWTP 
for approximately 7.0 miles. These results coinc ide with previous studies in 
the same segment (Ohio EPA 1975, 1976). 

The Lancaster WWTP, currently at Step II in the Construction Grant process, is 
periodically overloaded resulting in the bypassing of untreated sewage to the 
river. Plant expansion and an upgrading of wastewater treatment facilities 
are planned. Significant improvements in current water quality conditions 
prior to 1983 are expected, if the Construction Grant process can be completed 
in a timely manner. A second problem at the Lancaster WWTP is unpretreated 
i ndustrial waste, principally oils and heavy metals, that inh ibit wastewater 
treatment efficiencies. This problem can be solved if the city will actively 
enforce industrial pretreatment codes. 

STREAMS AND/OR SEGMENTS IN THE UPPER HOCKING RIVER SUBBASIN THAT ARE NOT 
EXPECTED To MEET 1983 GdALs 

Segment 

0-1-5 

Name/Description 

Rush Creek 
From the headwaters to 
Hocking River 
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Mile Points 

37.2 - 0.0 



The headwaters of Rush Creek are severely degraded by mine drainage as a 
result of stripmining activity prior to the reclamation law. Water quality 
samples collected between 1975-1977 on Rush Creek below Junction city had an 
average pH of 3.4 S.U. (OEPA, 1976; OEPA, COO data, 1975-1977). The 
neutralizing effect of the alkaline tributaries (Center Branch Creek, Little 
Rush Creek and Raccoon Run) downstream near Breman causes an increase in pH to 
a neutral to slightly acidic range. The mix of acid water with these 
tributaries causes extensive precipitation of metallic hydroxide floes, which 
settle to the streambed throughout the entire length of the mainstem. 

Existing conditions in this stream (i.e., extensive non-point mine drainage) 
will not allow the 1983 goals to be achieved, and the degradation will likely 
to continue well into the future. 

REFERENCES 

Ohio Environmental Protection Agency. 1975. Hocking River Basin 303(e) 
report. Ohio EPA, Division of Surveillance, Central District Office. 
Columbus, Ohio. 

Ohio Environmental Protection Agency. 1975-1979 (unpublished) . Data available 
from Central District Office, Ohio EPA, Columbus, Ohio. 

Ohio Environmental Protection Agency. 1976. Hocking River Basin 305(b) report 
water quality sunmary. Ohio EPA, Division of Surveillance, Central 
District Office. Columbus, Ohio . 

Ohio Environmental Protection Agency. 1978a. State of Ohio 305(b) water 
quality sunmary. Ohio EPA, Office of Wastewater, Division of Surveillance 
and Lab Services. Columbus, Ohio. 

Ohio Environmental Protection Agency. 1978b. (unpublished). Data available 
from Southeast District Office, Ohio EPA, Logan, Ohio. 
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HOCKING RIVER, SHADE RIVER, AND LEADING CREEK BASIN 

MIDDLE HOCKING RIVER SUBBASIN (0-2) 

Non-point pollution contributes to water quality degradation in portions of 
the Middle Hocking River Subbasin. Sunday Creek . and Monday Creek are severely 
degraded by mine drainage (OEPA, 1979). Oldtown Creek has been contaminated 
by brine from oil and gas well drilling within the watershed (OEPA, SEDO data, 
1975-1976). Seepage and spillage of brine elevates in-stream concentrations 
of dissolved solids and chlorides. 

The Hocking River above Monday Creek generally has good water quality. 
However, occasional standards violations for some heavy metals, particularly 
mercury, suggest that further study is warranted. Industrial sources in 
Lancaster and/or non-point sources in the Rush Creek watershed should be 
investigated. Point sources located within this subbasin (Logan WWTP, 
Lucasville WWTP) probably do not substantially impact water quality (OEPA, 
1974). 

Margaret Creek, a tributary to the Hocking Ri-ver, is classified as Exceptional 
Warmwater Habitat. Limited data supports this classification (OEPA, SEDO 
data, 1973-1976), but further data collection is necessary to accurately 
assess water quality in Margaret Creek . 

. STREAMS AND/OR SEGMENTS IN THE MIDDLE HOCKING RIVER RIVER SUBBASIN THAT 
CURRENTLY MEET 1983 GdALs 

Segment 

0-2-1 

Name/Description 

Hocking River 
From the Clear Creek confluence 
to the Monday Creek confluence 

Mile Points 

78. 7 - 51.1 

Data from the monthly monitoring site at Enterprise (RM 72.5; STORET station 
No. 601530) indicated infrequent standards violations for iron, copper, zinc, 
and mercury. Pollutant loading from upstream sources (i.e., Lancaster, Rush 
Creek watershed) may have been responsible. The Logan Wastewater Treatment 
Plant (WWTP) and the Nelsonville WWTP discharge to this segment of the Hocking 
River, but only minor water quality impacts occur (OEPA, 1974). 

A more extensive study of the heavy metal contamination in this river segment 
is needed to insure that 1983 goals are not being impaired. 

STREAMS AND/OR SEGMENTS IN THE MIDDLE HOCKING RIVER SUBBASIN THAT ARE EXPECTED 
To MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLUTION coNTROlS PRIOR TO 1983 

No segments fall into this category. However, water quality has not been 
thoroughly evaluated in portions of the subbasin. 

IV -139 



STREAMS AND/OR SEGMENTS IN THE MIDDLE HOCKING RIVER SUBBASIN THAT ARE NOT 
EXPECTED to MEET 1983 GOALS 

Segment 

0-2-2 

0-2-3 

Name/Description 

Sunday Creek 
From the headwaters to 
the Hocking River 

Monday Creek 
From the headwaters 
to the Hocking River 

Mile Points 

27.0 - 0.0 

25.0 - 0.0 

This evaluation is based upon the findings of Ohio EPA, 1979. Mine drainage, 
and possibly organic pollution from the small urban areas within the 
watersheds, severely degrade these two creeks. 

Segment 

0-2-4 

Name/Description Mile Points 

Hocking River 51.5 - unknown 
From the Monday Creek confluence 
to unknown 

Water quality is degraded in this stream segment by mine drainage pollution 
from Monday Creek and Sunday Creek. Standards violations for iron and lead 
were noted from 1977 to 1978 at the U.S. Rt. 33 station located at Athens {RM 
39.6; STORET station No. 601650) (OEPA, SEDO data, 1977-1978). At the U.S. 
Geological Survey Station located below Athens, violations for iron, lead, pH, 
and dissolved oxygen were recorded (USGS, 1977-1979). Organic loading from 
the city of Athens WWTP and the channelized morphology of the Hocking River 
through Athens combine to create depressed dissolved oxygen levels. Chemical 
data for downstream reaches of the Hocking River is very scant; the point at 
which the river recovers from the pollutions effects cannot be ascertained 
with available data. 

REFERENCES 

Ohio Environmental Protection Agency. 1974. Hocking River Basin 303(e) 
wasteload allocation report. Division of Surveillance, Central District 
Office, Ohio EPA, Columbus, Ohio. 

Ohio Environmental Protection Agency. 1979. Hocking River Basin water quality 
management plan; Part III, preliminary report. Ohio EPA, Columbus, Ohio. 

Ohio Environmental Protection Agency. 1973-1979 (unpublished). Data available 
from Southeast District Office, Logan, Ohio. 

United States Geological Survey. 1977-1978. Water resources data for Ohio, 
Volume I. Ohio River Basin. U.S. Geological Survey water data reports 
OH-77-1 and OH-78-1. U.S. Geological Survey, Columbus, Ohio. 
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HOCKING RIVER, SHADE RIVER, AND LEADING CREEK BASIN 

LOWER HOCKING RIVER SUBBASIN (0-3) 

Recent water quality data for the lower Hocking River Subbasin is very 
limited, thus preventing an accurate assessment of conditions. The Hocking 
River below Athens is degraded and is not expected to meet 1983 goals (see 
discussion in the Middle Hocking River Subbasin report). There are no major 
point sources of pollution downstream of Athens, but mine drainage from the 
Federal Creek watershed may influence water quality in the lower Hocking 
River. 

Federal Creek appears ·to be only moderately affected by mine drainage as no pH 
violations were detected during sampling by Ohio EPA in 1977 (OEPA, SEDO data, 
1977). Observations during that survey suggested that Sulfur Run, Marietta 
Run and Opposum Run were more significantly influenced by mine drainage than 
other tributaries to Federal Creek. A dairy operation west of Amesville 
substantially degraded McDougall Run, a tributary to Federal Creek. 
Additional study of the Federal Creek watershed is needed to accurately 
establish use designations. The majority of Federal Creek is classified as 
Mine Drainage but the headwaters are classified as Exceptional Warmwater 
Habitat. 

REFERENCES 

Ohio Environmental Protection Agency. 1977 (unpubl i shed). Data available 
from Southeast District Office, Ohio EPA, Logan, Ohio. 
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HOCKING RIVER, SHADE RIVER, ANO LEADING CREEK BASIN 

SHADE RIVER AND LEADING CREEK SUBBASIN (0-4) 

SUBBASIN SUMMARY 

The Shade River mainstem, the Middle Branch, and the East Branch are 
classified Exceptional Warmwater Habitat, although supporting water quality 
data is very scant. A sample was collected a the low-flow monitoring site on 
the Shade River (RM 5.9; STORET station No. 609170) in 1978; there were no 
violations of Exceptional Warmwater Habitat standards (OEPA, SEDO data, 1978). 

U.S. Geological Survey monitoring at Chester, Ohio from 1975 to 1977 revealed 
standards violations for dissolved oxygen, copper, zinc and mercury (USGS, 
1975-1978). The village of Chester is the only population center along the 
Shade River and there are no point source dischargers. A more thorough water 
quality investigation is needed to substantiate the Exceptional Warmwater 
Habitat use designation in the Shade River drainage. 

The West Branch of the Shade River is affected by mine drainage (OEPA, 1979). 
Low pH values, high manganese loadings, and moderate sulfate loadings have 
been noted. The same report noted severe sedimentation problems in the upper 
reaches of the West Branch. The Ohio Department of Natural Resources has 
completed an 87 acre demonstration project in the area which was aimed at 
controlling the sedimentation problem. To our knowledge no data is presently 
available to verify water quality improvements. 

Several portions of the Leading Creek watershed also showed indications of 
mine drainage degradation. The State Water Quality Management Plan listed 
Thomas Fork, Little Leading Creek, Parker Run, and Ogden Run as being affected 
by area coal mines (OEPA, 1979). Data from July 1978 revealed a pH of 3.7 in 
Thomas Fork, strongly suggesting acid mine drainage; data directly indicating 
mine drainage impacts in the other three streams is lacking. Samples taken 
near the mouth of Leading Creek by the U.S. Geological Survey revealed no 
standards violations (USGS, 1976-1977). A sample from the low flow monitoring 
site (RM 1.4; STORET station No. 609160) in 1978 indicated a violation of the 
iron standard (OEPA, SEDO data, 1978). 

The attainability of the 1983 goals in the Shade River and Leading Creek 
Subbasin is unknown becuse of insufficient data. 

REFERENCES 

Ohio Environmental Protection Agency. 1978 (Unpublished). Data available 
from Southeast District Office, Ohio EPA, Logan, Ohio. 

Ohio Environmental Protection Agency. (1979). Southeast Ohio tributaries 
water quality management plan, Part III, preliminary report. Ohio EPA, 
Columbus, Ohio. 
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MUSKINGUM RIVER BASIN 

BLACK AND CLEAR FORK SUBBASIN (P-1) 
AND 

LOWER MOHICAN RIVER SUBBASIN (P-2) 

SUBBASIN SUMMARY 

The Mohican River Subbasin is located in a scenic area of the state with 
rolling hills and swift flowing streams. The stream bed is sand or gravel, in 
most instances, resulting in an aesthetically pleasing appearance. Many of 
the stream segments are designated as State and National Resource Waters and 
are extensively used for canoeing. 

Approximately 16.2 stream miles in these subbasins are not expected to meet 
1983 goals. The major water quality problem in the Mohican River Subbasin is 
persistent toxicants, primarily heavy metals, which are present in the rivers 
below Mansfield, Ashland, and Shelby. Rocky Fork below Mansfield is the most 
severely polluted stream segment. It is believed that stringent pretreatment 
requirements at these three cities, plus municipal wastewater treatment plants 
(WWTP) improvements, will result in signif icant progress towards compliance 
with the 1983 goals. However, the Rocky Fork in and below Mansfield will 
continue to experience occasional water quality standards violations that will 
prevent attainment of 1983 goals. 

STREAMS ANO/OR SEGMENTS IN THE BLACK/CLEAR FORK AND LOWER MOHICAN RIVER 
sOSSAsINS THAT CURRENTLY MEET 1983 GOALs 

Segment 

P-2-2 

P-1-6 

P-1-7 . 

P-1-4 

P-2-10 

P-2-11 

Name/Description Mile Points 

Lake Fork 8. 3 - O.b 
From the Mohicanville Reservoir 
Dam to the Mohican River 

Clear Fork 4.8 - 0.0 
From the Pleasant Hill Reservoir 
Dam to the Mohican River 

Clear Fork 28.6 - 9.2 
From Clear Fork Reservoir Dam 
to the Pleasant Hill Reservoir 

Black Fork 17.6 - 13.5 
From the Charles Mill Reservoir 
Dam to the Rocky Fork confluence 

Jerome Fork 17.4 - 12.0 
From near the source to Lang Creek 

Muddy Fork 
From the headwaters to the 
Mohican Reservoir 
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The Upper Jerome Fork, above Lang Creek, and the Muddy Fork drain 
predominately agricultural land. No violations of water quality standards 
were noted in these segments (OEPA, NWDO data, 1977-1979). The Lake Fork, 
Clear Fork, and Black Fork segments were also free of violations (OEPA, NWDO 
data, 1974-1979). 

STREAMS AND/OR SEGMENTS IN THE BLACK/CLEAR FORK AND LOWER MOHICAN RIVER 
sOSSAstNs fAAT ARE EXPECt'Eb fo MEET 1983 GdAts AFTER IMPLEMENfAttoN OF 
POL[Ot!oN CONTROLS PRIOR TO 1983 

Segment 

P-2-12 

Name/Description 

Jerome Fork 
From the Lang Creek confluence 
to the Lake Fork 

Mile Points 

12.0 - 0.0 

Numerous violations occurred below the Lang Creek confluence, as a result of 
overflows and bypassing at the Ashland Municipal Wastewater Treatment Plant. 
The violations included dissolved oxygen (D.O. ), ammo'nia, copper, zinc and 
fecal coliforms (OEPA, NWDO data, 1977-1979). A facility plan is nearing 
completion for the city of Ashland, and it is possible that improvements may 
be completed by 1983. Also, the city is making efforts to require 
pretreatment on the part of industrial dischargers who may be causing heavy 
metals violations. 

Segment 

P-2-1 

Name/Description 

Mohican River 
From the source to the 
Walhonding River 

Mile Points 

27 .6 - 0 

In 1977-1978, water quality violations were noted for copper, lead, zinc and 
iron (OEPA, NWDO data, 1977-1979). However, iron was the only metal violation 
recorded in the 1978-79 sampling period. This improvement may be related to 
the initiation of industrial waste pretreatment . requirements in the cities of 
Mansfield and Ashland . Additional wastewater treatment improvements by the 
various industries are anticipated by 1983. Dissolved oxygen concentrations 
in the Mohican River are generally excellent (above 7 mg/1) , although a single 
value of 4.3 mg/1 was recorded. Sporadic occurrences of dissolved oxygen 
concentrations below 5 mg/1 are not expected to prevent attainment of 1983 
goals. 

Segment 

P-1-3 

Name/Description 

Black Fork 
From the Rocky Fork con­
fluence to the Mohican River 

Mile Po ints 

13.6 - a 

This segment violated water quality criteria in 1978-79 for lead and zinc, 
probably as a result of industrial dischargers in Mansfield (OEPA, COO anrl 
NWDO data, 1978, 1979). Improved treatment and pretreatment is expected f rom 
the industrial dischargers in the Rocky Fork drainage prior to 1983, and 
should permit the Black Fork to meet the 1983 goals. 
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Segment 

P-1-5 

Name/Description 

Black Fork 
From the source to the 
Charles Mill Reservoir 

Mile Poi nts 

58. 4 - 20.2 

This segment is generally good, but it was subject to occasional, minor meta ls 
violations and low 0.0. as a result of discharges f rom the Shelby Municipal 
Sewage System (OEPA, NWDO data, 1978). Improvements to the sewage treatment 
plant and more stringent pretreatment standards should result in this segment 
meeting the 1983 goal. 

STREAMS AND/OR SEGMENTS IN THE BLACK/CLEAR FORK AND LOWER MOHICAN RIVER 
sOSSAsINs THAT ARE Not EXPECTED to MEET 1983 GOALS 

Segment 

P-1-8 

Name/Description 

Rocky Fork 
From the Mansfield WWTP 
to the Black Fork 

Mi l e Po i nts 

11.2 - 0.0 

Inadequate treatment by the Mansfield WWTP resulted in standards violations 
for dissolved oxygen, fecal coliforms, phenolics, and ammonia (OEPA, NWOO data 
1977-1979). Also, numerous metals violations can be traced to the Mansfield 
WWTP; these include chrome, copper, mercury, and nickel. The metals 
violations were a result of inadequate industrial pretreatment prior to 
discharge into the municipal collection system. A new pretreatment ordinance 
will require compliance with Federal guidelines by 1983, thus reduc i ng the 
severity of metal contamination. However, dissolved oxygen and ammon i a 
violations will persist until the Mansfield WWTP is upgraded. Eventua ll y, 
this segment of the Rocky Fork may meet 1983 water qual i ty goa ls, but WWTP 
improvements at Mansfield are not likely until 1985. 

Segment 

P-1-9 

Name/Description 

Rocky Fork 
From Bo\'tfflan Street to the 
Mansfield WWTP 

Mi l e Poi nts 

16.2 - 11.2 

This segment traverses the industrial section of Mansfield. Most of t he 
i ndustries are in compliance with their NPOES discharge permits, but problems 
still exist. The drainage area of Rock Fork above this segment i s small and 
delivers inadequate amounts of dilution water during low f low peri ods . The 
regulated discharges, plus occasional accidental discharges and storm runoff, 
will prevent th is segment from meeting the 1983 goals (OEPA, NWOO dat a, 1978 ). 

REFERENCES 

Ohio Environmental Protection Agency. 1974-79 (unpubl ished ). Data avail able 
from Northwest District Office, Ohio EPA, Bowl ing Green, Ohi o. 

Ohio Environmental Protection Agency. 1978-79 (unpubl ished). Fie ld surveys, 
data available from Northwest District Office, Ohio EPA, Bow ling Green, 
Ohio. 
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MUSKINGUM RIVER BASIN 

UPPER KILLBUCK CREEK SUBBASIN (P-3) 
AND 

A PORTION OF THE WALHONDING RIVER SUBBASIN (P-4) 

SUBBASIN SUMMARY 

Land use in these subbasins is predominately agricultural. Moderate-sized 
population centers that contribute point source pollution include Creston, 
Westfield Center, Wooster, Shreve, Apple Creek, Millersburg and Killbuck. The 
discharge of the Wooster Wastewater Treatment Plant (WWTP) caused substantial 
degradation of Killbuck Creek (Havens and Emerson, 1975). Less severe 
degradation may occur below the other WWTPs in the Killbuck Creek Subbasin, 
but additional monitoring is needed to assess the impacts. Additional 
monitoring of Apple Creek is especially needed in light of its Coldwater 
Habitat use designation. 

Water quality in the Walhonding River is generally good and currently meets 
1983 goals. Mill Creek, a tributary to the Walhonding River is classified as 
a Mine Drainage stream. No standards violations have been reported (USGS, 
1974-1977), but there is insufficient data to accurately assess water quality 
in Mill Creek. 

STREAMS AND/OR SEGMENTS IN THE KILLBUCK CREEK AND WALHONDING RIVER SUBBASINS 
THAT CURRENTLY MEEt 1983 GOALS 

Segment 

P-4-1 

Name/Description 

Walhonding River 
From the source to 
the Killbuck Creek confluence 

Mile Points 

23.5 - 6. 5 

Infrequent standards violations for iron and copper were reported at the 
monitoring sites at Nellie, Ohio (RM 14.7; STORET station No. 601910)(0EPA, 
SEDO data, 1977-1979) . These minor violations do not appear to interfere with 
the attainability of the 1983 clean water goals . Water quality conditions in 
the lower 6.5 miles of the Walhonding River cannot be assessed due to a lack 
of data. 

STREAMS ANO/OR SEGMENTS IN THE KILLBUCK CREEK ANO WALHONDING RIVER SUBBASINS 
THAT ARE EXPECTED to MEET l983 GOALS AFTER IMPLEMENTATION OF PO[[OTtoN 
CoNTRd[s PRIOR TO l983 

Segment 

P-3-1 

Name/Description 

Killbuck Creek 
Wooster WWTP to unknown 
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Mile Points 

47.0 - unknown 



Iron and copper standards violations have been noted in this stream segment at 
the low-flow monitoring site (RM 44.8; STORET station No. 601880)(0EPA, NEDO 
data, 1977-1979 ). The Havens and Emerson (1975) report also identified fecal 
colifonn and dissolved oxygen problems below the Wooster WWTP. Killbuck Creek 
is expected to meet 1983 goals after the improvements to the Wooster WWTP are 
completed. 

STREAMS AND/OR SEGMENTS IN THE KILLBUCK CREEK AND WALHONDING RIVER SUBBASINS 
THAT ARE NOf EXPECFEO TO MEET 1983 GdALs 

No streams in these subbasins fall into this category. However, water quality 
in portions of the subbasin has not been assessed because of insuffici ent data. 

REFERENCES 

Havens and Emerson, Ltd. Environmental Consulting Engineers. 1975 (final 
document dated April 1976). Muskingum watershed water quality assessment 
and low flow analysis . Report prepared for Oh io EPA. n.p. 

Ohio Environmental Protection Agency. 1977-1979 (unpub l ished) . Data available 
from Southeast District Offi ce, Ohio EPA, Logan, Ohio. 
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MUSKINGUM BASIN 

MIDDLE TUSCARAWAS RIVER AND 
SUGAR CREEK SUBBASIN (P-5), 

UPPER TUSCARAWAS RIVER SUBBASIN (P-6), 
AND 

SANDY CREEK SUBBASIN (P-7) 

SUBBASIN SUMMARY 

Water quality of the upper Tuscarawas River and its tributaries ranges from 
good to fair. Streams in the Sandy Creek Subbasin are degraded by point and 
non-point source pollution. Nimishillen Creek, a tributary to Sandy Creek, 
drains approximately 187 square miles of one of the most industrialized areas 
of Ohio. There are three municipal wastewater treatment plants (WWTP), eleven 
package plants operated by Stark County, and 58 private package plants under 
25,000 GPO. Many headwater streams in the Nimishillen watershed have stream 
flows that are too low to assimilate this large volume of organic loading. 
Serious degradation of local water quality and potential human health hazards 
exist in the Nimishillen Creek watershed (NEFCO 1979) . 

Non-point source mine drainage pollution is another major water quality 
problem in the Sandy Creek Subbasin (NEFCO 1919). Approximately 20 percent of 
the watershed has experienced intensive strip mining activity (Havens and 
Emerson, 1975). Streams degraded by acid mine drainage include Little Sandy 
Creek, Muddy Fork, and Bear Run. Point source pollution impacts, other than 
those on Nimishillen Creek, are relatively minor (Havens and Emerson, 1975). 
Limited sampling of Sandy Creek above Waynesburg has revealed only one 
standard violation for total iron (OEPA, NEDO data 1977-1979). 

There are numerous water quality problems within .the Chippewa Creek watershed 
(drainage area 188 sq. miles). Repeated channelization has created a stream 
morphology that severely limits the organic waste assimilative capacity of 
Chippewa Creek. Five municipal wastewater treatment plants (WWTP) and two 
industrial discharges are located within the drainage. Agricu l tural land-use 
and failing septic tank systems may also contribute to significant non-point 
source pollution. A detailed wasteload study (Havens and Emerson, 1975) 
determined that the Medina No. 1 WWTP is the most significant discharger in 
the subbasin, with respect to impact on dissolved oxygen. Other major 
discharges include: Rittman WWTP, Wadsworth WWTP, Orrville WWTP, Doylestown 
WWTP, Kopper's Corporation and the Packaging Corporation of America. The 
Kopper's Corporation discharges pentachlorophenol and was responsible for 
Warmwater Habitat (WWH) phenolic standard violations in Little Chippewa Creek 
(OEPA, NEDO data, 1977-1979). 

Water quality in the Sugar Creek watershed is generally good. Wastewater 
treatment plants at the villages of Smithville and Brewster are overloaded 
during wet weather periods because of infiltration problems. Only minor 
standards violations occur and no serious degradation of water quality 
exists. Every effort should be taken to maintain this good water quality 
because Sugar Creek recharges the aquifer supplying Canton's well field at 
Beach City. 
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The upper Tuscarawas River from the headwaters to below the Sandy Creek 
confluence is a very complex system. Over 290 point sources discharge to the 
river or its tributaries. Previous reports have outlined the major stream 
segments impacted by point source discharges (Havens and Emerson, 1975; NEFCO, 
1979). The primary water quality problems in the Tuscarawas River mainstem 
are dissolved oxygen, arrmonia, phenolics, and total dissolved sol ids. 
Improvements are expected in the Tuscarawas River above Barberton upon 
completions of several pollution control projects. However, the river below 
Barberton is not expected to meet 1983 goals in the foreseeable future. 

STREAMS AND/OR SEGMENTS IN THE UPPER TUSCARAWAS RIVER SUBBAS INS THAT CURRENTLY 
MEET 1983 GoALs 

Segment 

P-5-1 

Name/Description 

Sugar Creek 
From the headwaters 
to the Beach City Reservoir 

Mi l e Points 

45 - 12 

Only minor violations for iron and fecal coliforms have been reported at 
monitoring sites upstream and downstream of the village of Brewster (OEPA, 
NEDO data, 1977-1979). The Brewster WWTP does experience difficulties during 
wet weather when infiltration overloads the plant causing inadequate 
disinfection of the effluent (NEFCO, 1979). The minor standards vio l ations 
and the wastewater treatment difficulties do not substantially impair the 1983 
clean ~ater goals. 

Segment 

P-5-2 

Name/Description 

Sugar Creek 
From the Beach City Reservoir 
to the Broad Run Confluence 

Mile Points 

12.0 - 6.1 

A monitoring station below Strasburg (RM 7.3; STORET station No. 611700) was 
sampled until 1977; only minor standards violations for iron and fecal 
coliforms were observed (OEPA, SEDO data, 1976-1977). These violations are 
not believed to impair the 1973 clean water goals. 

Broad Run appears to be degraded by mine drainage as i ron and pH violations 
were detected (OEPA, SEDO data, 1979). Further study is needed to assess the 
impact of Broad Run on Sugar Creek; the study should also investigate the 
source of chlorobenzenes that have been detected in the lower 6 miles of Sugar 
Creek (OEPA, SEDO data, 1978). 

STREAMS AND/OR SEGMENTS IN THE UPPER TUSCARAWAS RIVER SUBBASINS THAT ARE 
EXPECTED TO MEET 1983 GOALS AFTER IMPLEMENTATION OF PdlLOTtdN coNTdRls PRIOR 

Segment 

P-7-1 

Name/Description 

East Branch Nimishillen Creek 
From the J & L discharge to 
Middle Branch Nimishillen Creek 

IV-149 

Mile Points 

5.8 - 0.0 



Violations of WWH standards for MBAS, fecal coliforms, chromium, nickle, and 
iron are conman in the East Branch of Nimishillen Creek (OEPA, NEDO data, 
1977-1979). Two wastewater treatment plants operated by the city of 
Lousiville, the Jones and Laughlin Steel Plant, the Republic Steel Company, 
and the Ford Motor Company are the major discharges to this stream. 
Wastewater treatment improvements by all dischargers in this watershed should 
eliminate the above standards violations by 1983. 

Segment 

P-6-1 

Name/Description 

Tuscarawas River 
From the headwaters to 
Barberton WWTP 

Mile Points 

130 - 106 

Low flows combined with a large number of point source dischargers create 
severe water quality standards violations for dissolved oxygen, iron, lead, 
fecal coliforms, and phenolics in the upper Tuscarawas River (OEPA, NEDO data, 
1977-1979). NEFCO (1979) reported that most tributary streams to the upper 
Tuscarawas River violate the fecal coliform standard because of failing septic 
tank systems. Numerous small wastewater treatment plants and four major 
industrial dischargers are located on the river above the Wolf Creek 
confluence. Construction of the Springfield Township WWTP will eliminate the 
majority of the discharges, and will improve the level of wastewater 
treatment. This project and the improvements slated for the Wolf Creek 
drainage should enable the 1983 goals to be met. 

Segment 

P-6-2 

Name/Description 

Wolf Creek 
From Norton Ave. to the 
Tuscarawas River 

Mile Points 

1.8 - 0.0 

Wolf Creek receives industrial and municipal effluents, along with runoff from 
a highly industrialized area of Barberton. Warmwater Habitat violations for 
dissolved oxygen, i ron, and lead have occurred at the mouth of Wolf Creek 
(OEPA, NEDO data, 1977-1979). Bacterial contamination and elevated 
temperatures may cause problems in upstream segments (NEFCO 1979). It is 
assumed that pollution abatement activities completed prior to 1983 will 
alleviate the water quality violations in Wolf Creek. 

Segment 

P-5-3 

Name/Description Mile Points 

Tuscarawas River 80 - 73 
From Navarre at Riverland Avenue 
to the confluence of Sandy Creek 

Limited sampling in this segment has revealed WWH standards violations for 
phenolics and iron, along with high phosphorus concentrations (OEPA, NEDO 
data, 1977 ) . The upgrading of the primary wastewater treatment facilities at 
Navarre, and reduced pollutant loading from the upper Tuscarawas River and 
Chippewa Creek, will improve water quality in this river segment. 
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STREAMS AND/OR SEGMENTS IN THE UPPER TUSCARAWAS RIVER SUBBASIN THAT ARE NOT 
EXPECTED TO MEET !983 GOALS 

Segment 

P-6-3 

Name/Description 

Chippewa Creek 
From confluence of River Styx 
to the Tuscarawas River 

Mile Points 

8.1 - 0.0 

This segment of Chippewa Creek will continue to experience dissolved oxygen 
(0.0.) violations during low-flow conditions. Even after the application of 
stringent effluent criteria, minimal reaeration rates and natural organic 
loads in this segment will prevent the attainment of 1983 goals (Havens and 
Emerson, 1975). Limited sampling of Chippewa Creek near Easton has revealed 
0.0. and arnnonia violations during low-flow conditions (OEPA, NEDO data, 1978). 

Segment 

P-7-2 

Name/Description 

Nimishillen Creek 
From Canton WWTP 
to Sandy Creek 

Mile Points 

10.1 - 0.0 

The Canton WWTP and the pollutant loading delivered by tributary streams 
(i .e., Middle Branch, East Branch, Sherrick Run, and Hurford Run) severely 
degrade Nimishillen Creek. Municipal and industrial discharges make up 82 
percent of the stream flow in this segment during low-flow conditions. 
Warmwater Habitat standards violations for fecal coliforms, iron, lead, 
phenolics, oil and grease, and pH have been reported for Nimishillen Creek 
below Canton at the North Industry USGS gaging site (RM 8.2; STORET station 
No. 601940) (OEPA, NEDO data, 1977-1979). Dissolved oxygen (D.O.) problems 
occur farther downstream within this segment of Nimishillen Creek. A 0.0. 
concentration of 3.7 mg/1 was recorded in September 1979. This stream segment 
is not expected to meet 1983 goals in the foreseeab le future. 

Segment 

P-7-3 

Name/Description 

Swartz Ditch 
From the Hartville WWTP to 
Unknown 

Mile Points 

6.9 - Unknown 

This is an extremely low-flow stream segment. NEFCO (1979) reported that the 
WWH 0.0. standard is probably not attainable with the current leve l of 
wastewater treatment at Hartville. Upgrading of the Hartville WWTP is not 
likely prior to 1983. 

Segment 

P-5-4 

Name/Description 

Tuscarawas River 
From the Barberton WWTP to 
the city of Navarre 
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Major point source dischargers that degrade this segment of the Tuscarawas 
River include: Barberton WWTP, Canal Fulton WWTP, Massillon WWTP, the 
Pittsburgh Plate Glass Company (PPG) and the Republic Steel Company. Chippewa 
Creek and the abandoned PPG lagoons at Clinton also contribute pollutants. 
Monitoring at several sites has revealed· numerous WWH standards violations: 
dissolved oxygen, ammonia, total dissolved solids, fecal coliforms, iron, 
phenolics, lead, chromium, oil and grease, and PCBs (OEPA, NEDO data, 
1978-1979). Although water quality should improve due to wastewater treatment 
improvements, this segment of the Tuscarawas River is not expected to meet 
1983 goals. 

Segment 

P-7-4 

Name/Description 

Hurford Run 
From the source to 
Nimishillen Creek 

Mile Points 

2.0 - 0.0 

This small tributary receives discharges and runoff from a highly 
industrialized area. Warmwater Habitat standards violations for ammonia, 
chromium, iron, lead, and phenolics occur (OEPA, NEDO data, 1977-1978). 
Although improvements have recently been made in the treatment of industrial 
wastewater (i.e., at the Timken Company), it is felt that the 1983 goals will 
not be met in the foreseeable future. 

Segment 

P-5-5 

Name/Description 

Tuscarawas River 
From the confluence 
of Sandy Creek to Unknown 

Mile Points 

73 - Unknown 

The added pollutant loading from Canton (via Nimishil len Creek and Sandy 
Creek) contributes to the already degraded quality of the Tuscarawas River in 
this segment. Warmwater Habitat violations for dissolved oxygen, iron, 
phenolics, fecal coliforms, and total dissolved solids have been recorded 
(OEPA, NEDO data, 1977-1979). Further study is needed to more accurately 
delineate this degraded zone. 

REFERENCES 

Havens and Emerson, Ltd., Environmental Consulting Engineers. 1975 (final 
report dated April 1976). Muskingum watershed water quality assessment 
and low flow analysis. Report prepared for Ohio EPA. Havens and Emerson, 
Ltd., Cleveland, Ohio. n.p. 

Northeast Ohio Four County Regional Planning and Development Organization 
(NEFCO). 1979. Clean water plant revisions Part I and II. Report 
prepared for Ohio EPA. 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data available 
from Northeast District Office, Ohio EPA, Twinsburg, Ohio. 
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MUSKINGUM RIVER BASIN 

CONOTTON CREEK SUBBASIN (P-8) 

Conotton Creek, a major tributary to the Tuscarawas River, has extensive strip 
mining activity throughout its watershed and is classified as a Mine Drainage 
stream from the headwaters to the city of Jewett . Further sampling of 
Conotton Creek and its tributaries is needed to determine the extent of mine 
drainage pollution and to identify specific sources. The Mineral City 
Wastewater Treatment Plant (WWTP) discharges approximately 25,000 gpd of 
sewage to Huff Run near its mouth; the city of Scio WWTP discharges 
approximately 180,000 gpd of sewage to the mainstem of Conotton Creek . The 
extent of stream degradation resulting from these two entities is not known. 
U.S. Geological Survey stream data at various sites on the mainstem indicated 
occasionally high sulfate concentrations but no water quality standards 
violations (USGS, 1971-1977). Streams in this subbasin cannot be evaluated 
with respect to meeting 1983 goals because of insufficient data . 

REFERENCES 

United States Geological Survey. 1971-1977. Water resources data for Ohio, 
Volume 1. Ohio River Basin. U.S. Geological Survey water data reports OH 
71-1 through OH 77-1. U.S. Geological Survey, Columbus, Ohio. 
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MUSKINGUM RIVER BASIN 

STILLWATER CREEK SUBBASIN {P-9) 

Extensive coal m,n,ng operations are located throughouth the southern and 
southeastern sections of the Stillwater Creek Subbasin. Significant point 
source discharges in the subbasin include the Consolidated Coal Company, the 
Uhrichsville-Dennison Wastewater Treatment Plant (WWTP), and the Chessie 
System. 

Ohio EPA collected water quality data on Stillwater Creek {RM 1.3; STORET 
station No. 611720) in 1976 and 1977 (OEPA, SEDO data, 1976-1977) . Standards 
violations were noted for dissolved oxygen, fecal coliforms, and total iron . 
Concentrations of amnonia, sulfate, and manganese were observed to be 
relatively high, but not above standards. Dissolved oxygen and fecal coliform 
violations were attributable to the Uhrichsville-Dennison WWTP; iron, sulfate 
and manganese concentrations reflected th~ mine drainage problems in the 
watershed. 

Stillwater Creek was not evaluated with regard to 1983 clean water goals due 
to ·an insufficient data base . 

REFERENCES 

Oh io Environmental Protection Agency. 1976-1977 (unpublished ). Data availab le 
from Southeast District Office, Ohio EPA, Logan, Ohio . 
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t-1.JSKINGUM RIVER BASIN 

LOWER TUSCARAWAS RIVER SUBBASIN (P-10) 

SUBBASIN SUMMARY 

The water quality of the lower 45 miles of the Tuscarawas River ranges from 
good to fair. Pollutant loading from the Newcomerstown, New 
Philadelphia-Dover, and Coshocton areas, along with contributions from 
upstream sources, result in standards violations for dissolved oxygen, fecal 
coliforms, phenolics, and heavy metals. Recent water quality data is rather 
scant and the evaluations given below need to be substantiated by further 
investigations . 

STREAMS ANO/OR SEGMENTS IN THE LOWER TUSCARAWAS RIVER SUBBASIN THAT CURRENTLY 
MEET 1983 GOALS 

Segment 

P-10-1 

Name/Description 

Tuscarawas River 
From the Stillwater Creek 
confluence to the Newcomerstown 
WWTP 

Mile Points 

44.8 - 19.9 

Monitoring at Newcomerstown (RM 21.3; STORET station No. 611790) revealed 
generally good water quality. Occasional iron violations, along with single 
violations for copper, lead, and zinc, were noted during the past two years 
(OEPA, SEDO data, 1977-1979) . 

These minor violations are not believed to interfere with the attainment of 
1983 goals. 

STREAMS AND/OR SEGMENTS IN THE LOWER TUSCARAWAS RIVER SUBBASIN THAT ARE 
EXPECTED to MEET 1983 GOALS AFTER IMPLEMENTATION OF POL[OTtoN CONTROLS PRIOR 
ro 1993 

Segment 

P-10-2 

Name/Description 

Tuscarawas River 
From the Sugar Creek confluence 
to the Stillwater Creek 
confluence 

Mile Points 

55.2 - 44.8 

Data collected in 1976 and 1977 at New Philadelphia (RM 49; STORET station No. 
611710) revealed standards violations for dissolved oxygen, fecal coliforms, 
phenolics, and iron (OEPA, SEDO data, 1976-1977). Industrial and municipal 
wasteloads from the Dover-New Philadelphia area were the primary cause of 
water quality problems in this segment. 

Recent water quality improvements at the New Philadelphia WWTP and the Union 
Camp Corporation are expected to measurably improve water quality in this 
segment of the Tuscarawas River. Additional monitoring is needed to verify 
that 1983 clean water goals are being attained. 
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Segment 

P-10-3 

Name/Description 

Tuscarawas River 
From the Newcomerstown WWTP 
to the Muskingum River 

Mile Points 

19 9 - 0.0 

Data collected at the mouth of the Tuscarawas River (RM 0.0; STORET station 
No. 611730) revealed numerous standards violations for iron, fecal coliforms, 
and phenolics (OEPA, SEDO data, 1976-1977). Concentrations of sulfates, 
chlorides, a!TITlonia, suspended solids, and zinc were also elevated. The Stone 
Container Corporation is a major discharger to the lower mile of the 
Tuscarawas River; pollutant loading from the Newcomerstown WWTP and other 
upstream sources also influence water quality in this river segment. 
Wastewater treatment improvements planned or under construction at Stone 
Container and the Newcomerstown WWTP may eliminate the water quality 
violations. Further study will be needed to ascertain the status of this 
segment with regard to 1983 clean water goals . 

STREAMS ANO/OR SEGMENTS IN THE LOWER TUSCARAWAS RIVER SUBBASIN THAT ARE NOT 
ExPECIED To MEET l983 GOALS 

None of the segments monitored fall into this category. However, water 
quality in a portion of the subbasin has not been determined. 

REFERENCES 

Ohio Environmental Protection Agency. 1976-1979 (unpublished). Data avai lable 
from Southeast District Office, Ohio EPA, Logan, Ohio . 
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MUSKINGUM RIVER BASIN 

UPPER MUSKINGUM RIVER SUBBASIN (P-11) 

SUBBASIN SUMMARY 

Previous information (OEPA, SEDO data, 1976-1977) indicated that the upper 
Muskingum River was seriously degraded. However, water quality standards 
violations in the upper Muskingum River from its source (the confluence of the 
Walhonding and .Tuscarawas Rivers) to Zanesville were substantially reduced 
during 1977-1979. It is not known whether this improvement can be attributed 
to any specific pollution abatement programs, but it appears that the 1983 
clean water goals are achievable in this stream segment. 

STREAMS AND/OR SEGMENTS IN THE UPPER MUSKINGUM RIVER SUBBASIN THAT CURRENTLY 
MEET 1983 GOALS 

~d 

STREAMS AND/OR SEGMENTS IN THE UPPER MUSKINGUM RIVER SUBBASIN THAT ARE NOT 
EXPECTED To MEET 1983 GOALS 

None of the segments monitored in this subbasin presently fall into these 
categories, however, the water quality in a portion of this subbasin has not 
been determined. 

STREAMS AND/OR SEGMENTS IN THE UPPER MUSKINGUM RIVER SUBBASIN THAT ARE 
EXPECTED TO MEET 1983 GOALS AFTER IMPLEMENfAF!oN OF PO[[Ot!oN CONTROLS PRIOR 

Segment 

P-11-1 

Name/Description 

Muskingum River 
From the source to the 
Ellis Dam 

Mil e Points 

110 - 84 

Data from monitoring stations at Coshocton (RM 107.3; STORET station No. 
611740) and at Dresden (RM 91.3; STORET station No. 611750) indicated fair 
water qual ity during the past two years. Standards violations were noted for 
iron, fecal coliforms, and phenolics (OEPA, SEDO data, 1977-1979). 

Point source dischargers to this river segment include the Coshocton 
Wastewater Treatment Plant (WWTP), the Dresden WWTP, the Columbus and Southern 
Electric Power Plant at Conesville, the Universal Cyclops Steel Company, the 
St. Regis Paper Company, and the General Electric Company. Improvements in 
wastewater effluent quality are being made. Construction of secondary 
treatment facilities is underway at the Dresden WWTP; the General Electric 
Company is phasing out the operations that generate phenolic wastes. These 
improvements, plus r educed pollutant loading via the Tuscarawas River, should 
result in the attainment of 1983 clean water goals. 

REFERENCES 

Oh io Env ironmental Protection Agency. 1976-1979 (unpub lished ). Data available 
from Southeast District Office, Ohio EPA, Logan, Ohio. 
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MUSKINGUM RIVER BASIN 

KOKOSING RIVER SUBBASIN (P-12) 

SUBBASIN SUMMARY 

The water quality in the Kokosing River Subbasin is good, although there may 
be a few short sections (one mile or less) that show limited degradation. 
Relatively steep stream slopes provide ample reaeration, thus reducing the 
zone of impact below pollution sources. New secondary facilities at the 
village of Fredericktown are nearing completion, and will soon replace an 
inadequate primary plant. Heavy metals loads discharged to the Mt. Vernon 
Wastewater Treatment Plant (WWTP) have been reduced. These improvements 
should eliminate the several water quality violations that were noted (OEPA, 
NWDO data, 1976-1979). 

STREAMS AND/OR SEGMENTS IN THE KOKOSING RIVER SUBBASIN THAT CURRENTLY MEET 
1983 GoAts 

Segment 

P-12-1 

P-12-2 

P-12-3 

P-12-4 

Name/Description 

Kokosing River 
From the headwaters to the 
North Branch confluence 

Kokosing River 
From the North Branch con­
fluence to the Waldhoning River 

Jelloway Creek 
From the headwaters to the 
Kokosing River 

Little Jelloway Creek 
From the headwaters to 
Jelloway Creek 

Mile Points 

50.2 - 29.1 

29.1 - 0 

8.9 - 0 

9.3 - 0 

STREAMS AND/OR SEGMENTS IN THE KOKOSING RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET l983 GOALS AFTER IMPLEMENTATION OF PO[[OT!oN CONTROLS PRIOR To l983 

~d 

STREAMS AND/OR SEGMENTS IN THE KOKOSING RIVER SUBBASIN THAT ARE NOT EXPECTED 
To MEET 1983 GOALS 

None of the segments monitored in this subbasin presently fall into these 
categories, however, the water quality in a portion fa this subbasin has not 
been determined. 
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REFERENCES 

Ohio Environmental Protecti on Agency. 1976-79 (unpubl ished ). Data ava i lab le 
from Northwest District Office, Ohio EPA, Bow l ing Green , Ohio. 

Ohio Environmental .Protection Agency. 1979 (unpub lished) . Month ly operati ng 
reports - Howard Sewer district. Data available from Nor thwest Di str ict 
Office, Ohio EPA, Bowling Green, Ohio. 
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MUSKINGUM BASIN 

LICKING RIVER SUBBASIN (P-13) . 

SUBBASIN SUMMARY 

Water quality in the Licking River Subbasin ranges from good to poor. The 
upper portion of the North Fork of the Licking River is of good quality. The 
discharge from the city of Utica Wastewater Treatment Plant (WWTP) degrades 
water quality to some degree, but the stream recovers by the time it reaches 
the Newark Water Treatment Plant intake. 

Severe degradation occurs below the city of Newark's Wastewater Treatment 
Plant. The full extent of this degradation is not known, but the stream 
appears to have recovered prior to entering Dillon Reservoir. 

Water quality in the lower segment remains good until the final 2.1 miles, 
where several industries discharge to the Licking River. Their impact on the 
mainstem is variable depending on background flow conditions. 

STREAMS ANO/OR SEGMENTS IN THE LICKING RIVER SUBBASIN THAT CURRENTLY MEET 1983 

Segment 

P-13-1 

Name/Description 

North Fork 
From the headwaters to the 
Utica WWTP 

Mile Points 

38.4-17.1 

The water quality of the upper North Fork is good based on limited stream data 
in the Utica WWTP's monthly operating reports. 

Segment 

P-13-3 

Name/Description 

Licking River 
From the confluence of the 
North and South Forks to the 
Newark WWTP 

Mile Points 

29.1-28.6 

Water quality in this segment is somewhat variable due to flow conditions and 
the effects of upstream dischargers. However, data indicate that this segment 
is generally of good quality (USGS, 1969-1976). 

Segment 

P-13-5 

Name/Description 

Licking River 
From Tobosa to Zanesville 

Mile Points 

18.6-2.1 

The mile point delineation of this segment is somewhat arbitrary because the 
zone of impact from the Newark WWTP is variable. The Dillon Reservoir, 
located in this river segment, was ranked the second most eutrophic lake of 
the 20 Ohio lakes sampled in 1973 (U.S. EPA, 1975). Dillon Reservoir 
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experiences very high phosphorus loading from point and non-point sources, and 
the lake should be modeled to determine what water quality benefits may result 
from phosphorus control programs. 

Limited sampling below the reservoir outlet revealed no substantial water 
quality problems in the Licking River (USGS, 1965-1977). 

STREAMS ANO/OR SEGMENTS IN THE LICKING RIVER SUBBASIN THAT ARE EXPECTED TO 
MEET 1983 GOALS AFfER IMPLEMENFAf!oN OF PO[[OttoN CONTROLS PRIOR ro l983 

Segment 

P-13-2 

Name/Description 

North Fork 
From the Utica WWTP to the 
South Fork confluence 

Mile Points 

17.1-0.0 

Point source discharges from the Utica WWTP and the Prescott Estates WWTP 
degrade this river segment. The Utica facility is overloaded and discharges 
poor quality effluent. The Warmwater Habitat (WWH) dissolved oxygen standard 
is not maintained in portions of this segment during low-flow conditions 
(OEPA, COO data, 1977-1979). 

The city of Utica is currently at Step 1 of the Construction Grants Program, 
and completion of new wastewater treatment facilities should dramatically 
improve water quality. The Prescott Estates WWTP discharges to the North Fork 
at mile point 7.7. Water quality in this reach should improve after the 
Newark trunk sewer is completed and this plant is taken offline. Completion 
of the Newark trunk sewer is expected within the next two years. 

The city of Newark withdraws water from the North Fork at mile point 2.9. 
During dry weather there is virtually no flow downstream from this point due 
to the water demand. The lack of flow formerly posed a problem because Owens 
Corning had two outfalls located on the North Fork below the water treatment 
plant. The discharge from these outfalls is now diverted to the Newark WWTP. 
A third Owens Corning 1 s outfall located on Log Pond Run, a small tributary 
that intersects the mainstem at mile point 0.86, has not discharged cooling 
water since 1978. 

STREAMS ANO/OR SEGMENTS IN THE LICKING RIVER SUBBASIN THAT ARE NOT EXPECTED TO 
MEET 1983 GOALS 

Segment 

P-13-4 

Name/Description 

Licking River 
From the Newark WWTP to Tobosa 

Mile Points 

28.6-18.6 

The Newark WWTP receives large volumes of complex wastes from several 
industries. These wastes reduce wastewater treatment efficiencies and have an 
adverse effect on effluent quality. Warmwater habitat standards violations 
for cyanide, phenolics and MBAS have been recorded downstream from the Newark 
WWTP (RM 26.8; STORET station No. 601770) (OEPA, COO data, 1977-1979). 

Until the city of Newark passes adequate industrial pretreatment regulations, 
violations will continue to occur and the 1983 goals will not be attained. 
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RECOMMENDATIONS 

1. The city of Newark should establish and enforce industrial pretreatment 
regulations. 

2. Establish a regular schedule of sampling on the Licking River near the 
mouth to assess ·the impact of the industrial dischargers located in that 
final reach. The sampling would also give insight into the impact that 
urban runoff from the Zanesville area has on the mainstem. 

REFERENCES 

Ohio Environmental Protection Agency. 1977-1979 (unpublished). Data 
available from Central District Office, Ohio EPA, Columbus, Ohio. 

United States Environmental Protection Agency. 1975. Report on Dillon 
Reservoir, Muskingum County, Ohio, National Eutrophication Survey Working 
Paper No. 400. U.S. EPA, Pacific Northwest Environmental Research . 
Laboratory, Corvallis, Oregon. 

United States Geological Survey. 1969-1977. Water resources data for Ohio, 
Volume 1. Ohio River basin . U.S. Geological Survey water-data reports 
OH-65-1 through OH-77-1. U.S. Geological Survey, Columbus, Ohio. 
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~SKINGUM RIVER BASIN 

SOUTH FORK LICKING RIVER SUBBASIN (P-14) 

SUBBASIN SUMMARY 

Water quality in the larger streams of this subbasin (South Fork and Raccoon 
Creek) ranges from good to fair. Segments impacted by point source 
dischargers include the lower 13 miles of the South Fork, and Raccoon Creek 
below Johnstown. Localized point source pollution may occur in some of the 
small tributaries in the subbasin because of insufficient dilution water. 

STREAMS AND/OR SEGMENTS IN THE SOUTH FORK LICKING RIVER SUBBASIN THAT 
CURRENTLY MEET 1983 GOALS 

Segment 

P-14-1 

Name/Description 

South Fork 
From the headwaters to the 
Licking River 

Mile Points 

33.9-0.0 

The village of Pataskala is located near the headwaters of the South Fork. 
The Pataskala Wastewater ,reatment Plant (WWTP) discharges a relatively high 
quality effluent (i.e., exceeds secondary treatment levels). Wasteload 
modeling conducted by Ohio EPA, Office of Water Quality Planning and 
Assessment, has indicated that secondary treatment levels are adequate to 
insure compliance with Warmwater Habitat (WWH) standards (OEPA, 1979b). Data 
from 1974 (DEPA, COO data, 1974 ) and the monthly operating reports of the 
Pataskala WWTP revealed no substantial water quality problems. 

Numerous small dischargers are located along the lower 13 miles of the South 
Fork. Water quality is slightly degraded (compared to upstream quality) but 
1983 clean water goals are not contravened. Water quality in this segment 
should improve if the point source dischargers are upgraded through the 
Construction Grant Program, as planned. 

Segment 

P-14-2 

P-14-4 

Name/Description 

Raccoon Creek 
From the headwaters to 
the Johnstown WWTP 

Raccoon Creek 
From near Hazelton Corners 
to the South Fork 

Mile Po i nts 

27.5-23.8 

18.8-0.0 

Water quality in these segments is generally good based upon stream data 
contained in the Johnstown and Granville WWTPs monthly operating reports and 
Ohio EPA, 1979a. Occasional fecal coliform violations were noted, along wi t h 
high nutrient concentrations in segment P-14-4. These minor prob lems do not 
impair the 1983 clean water goals. 
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STREAM AND/OR SEGMENTS IN THE SOUTH FORK LICKING RIVER THAT ARE EXPECTED TO 
MEET 1983 GOALs AFFER IMPLEMENTATION OF POLLOf!bN CONTROLS PRIOR To 1983 

Segment 

P-14-3 

Name/Description 

Raccoon Creek 
Johnstown WWTP to 
near Hazelton Corners 

Mile Points 

23.8-18.8 

The Johnstown WWTP degrades five to ten miles of Raccoon Creek, depending upon 
flow and operating conditions. The facility has some severe operational 
problems involving overloads due to infiltration and inadequate solids 
handling capabilities. In addition, there were several incidents of 
concentrated pollutants discharged to Raccoon Creek from the WWTP during 1976; 
less frequent incidents occurred in 1977, 1978, and 1979. A fish kill 
occurred be 1 ow the sewage treatment p 1 ant in December 197 4 when approximate 1 y 
10,000 gallons of digester sludge were discharged. A study conducted during 
the sunmer of 1979 did not show any standards violations below the Johnstown 
WWTP (OEPA, 1979a); however, it should be noted that flows were above average 
and only a limited number of parameters were sampled. 

Johnstown is in Step 2 of the Construction Grants Program. Hopefully, the 
wastewater treatment improvements will correct the problem at this plant. 

STREAMS AND/OR SEGMENTS IN THE SOUTH FORK LICKING RIVER SUBBASIN THAT ARE NOT 
EXPECTED to MEET 1983 GdALs 

None of the segments monitored in this subbasin presently fall into this 
category, however, the water qua 1 i ty in a portion of this s.ubbas in has not 
been determined. 

RECOMMENDATIONS 

1. Establish a regular schedule of sampling on the lower portion of the South 
Fork to assess the impact of the discharges located in the lower segment. 

2. Establish a regular schedule of sampling on Raccoon Creek below Granville 
to assess the impact of the Johnstown and Granville Wastewater Treatment 
Plants on the mainstem. 

REFERENCES 

Ohio Environmental Protection Agency . 1974 (unpublished). South Fork water 
quality survey. Data available from Central District Office, Ohio EPA, 
Columbus, Ohio. 

Ohio Environmental Protection Agency . 1979a (unpublished). Survey of Raccoon 
Creek. Data available from Central District Office, Ohio EPA, Columbus, 
Ohio. 

Ohio Environmental Protection Agency. 1979b. Muskingum River basin - Initial 
proposal for wasteload allocation. Ohio EPA, Office of Wastewater 
Pollution Control, Division of Water Quality Planning and Assessment, 
Columbus, Ohio. 
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t-USKINGUM RIVER BASIN 

MOXAHALA CREEK SUBBASIN (P-15) 

SUBBASIN SUMMARY 

Portions of the Moxahala Creek Subbasin have been characterized as some of the 
most severely impacted mine drainage streams in Ohio (OEPA, 1979). Upper 
Jonathan Creek is the only stream segment not seriously affected by mine 
drainage. The urban areas of Roseville and Crooksville may contribute point 
and non-point source pollution, but no data is available to assess the impact 
on water quality in Moxahala Creek. 

STREAMS AND/OR SEGMENTS IN THE MOXAHALA CREEK SUBBASIN THAT CURRENTLY MEET 
1983 GOALS 

~d 

STREAMS AND/OR SEGMENTS IN THE MOXAHALA CREEK SUBBASIN THAT ARE EXPECTED TO 
MEET l983 GOALS AFTER IMPLEMENTATION OF POLLUTION CONTROLS PRIOR to 1983 

No segments fall into these categories. However, water quality has not been 
adequately monitored in portions of the subbasin. 

STREAMS AND/OR SEGMENTS IN THE MOXAHALA CREEK SUBBASIN THAT ARE NOT EXPECTED 
tO MEET 1983 GOACs 

Segment 

P-15-1 

Name/Description 

Moxahala Creek from 
the headwaters to the 
Muskingum River 

Mile Points 

29.2 - 0.0 

Previous data revealed numerous standards violations for pH, iron, and zinc in 
this stream segment (OEPA, 1979). A recent sample collected by Ohio EPA, 
Southeast District Office, also revealed violations for the same three 
parameters (OEPA, SEDO data, 1979). The severity of mine drainage pollution 
will prevent attainment of 1983 clean water goals in the foreseeable future. 

REFERENCES 

Ohio Environmental Protection Agency. 1979 (unpublished). Data available from 
the Southeast District Office, Ohio EPA, Logan, Ohio. 

Ohio Environmental Protection Agency. (1979). Muskingum River Basin water 
quality management plan. Part III, preliminary report. Oh io EPA, 
Columbus, Ohio. 
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MUSKINGUM RIVER BASIN 

MIDDLE MUSKINGUM RIVER SUBBASIN (P-16) 
AND 

LOWER MUSKINGUM RIVER SUBBASIN (P-19) 

These two subbasins encompass the Muskingum River from Zanesville to the Ohio 
River. An appraisal of water quality with regard to 1983 clean water goals is 
difficult because of the scarcity of data. Ohio EPA has collected water 
quality data at only two locations during 1977-1979: at McConnelsville (RM 
48.2; STORET station No. 601860) and at Beverly (RM 23.7; STORET station No. 
611780). Frequent standard violations for iron were noted at both stations 
reflecting background conditions and non-point source pollution. Minor 
violations for fecal coliforms and phenolics were recorded at Beverly. 
Occasional lead, cadmium, mercury, and zinc violations were observed at 
McConnelsville and may be attributable to the discharge of Gould Inc., Engine 
Parts Division (OEPA, SEDO data, 1976-1979). 

Further data collection is advisable prior to assessing the attainability of 
the 1983 goals in the middle and lower Muskingum River. Major point source 
dischargers in the cities of Zanesville, Philco, McConnelsville, and Beverly 
may have substanti a 1 impacts on water qua 1 ity. Agri cu 1 tura 1 and mining 
non-point source pollution may also degrade water quality. The limited data 
base available to Ohio EPA precludes evaluation these potential problem areas. 

REFERENCES 

Ohio Environmental Protection Agency, 1976-1979 (unpublished) . Data available 
from Southeast District Office, Ohio EPA, Logan, Ohio 
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MUSKINGUM RIVER BASIN 

WILLS CREEK SUBBASIN (P-17, P-18 ) 

SUBBASIN SUMMARY 

Recent water quality data for this subbasin is l imited to grab samples t aken 
at two low flow monitoring sites (RM 54.9; STORET station No. 611760, and RM 
6.2; STORET station No. 611770) in 1978. This data, together with previous 
information, indicates degraded water quality below the Cambridge Wastewater 
Treatment Plant (WWTP), the Byesville WWTP, and the New Concord WWTP. 
Dissolved oxygen and fecal coliform standards violations were recorded in the 
receiving waters below all three WWTPs (OEPA, SEDO data, 1974-1978) . 
Additional data is needed to assess the extent of water quality degradation 
from point source dischargers in the Wills Creek Subbas in. 

Water quality in several tributaries to Wills Creek (Leatherwood Creek, White 
Eyes Creek, and Crooked Creek ) appears to be influenced by mine drainage. 
Standards violations for i ron and elevated concentrati ons of manganese and 
sulfate may be attributable to mine drainage impacts. (OEPA, SEDO data, 
1974-1978). 

REFERENCES 

Ohi o Envi ronmental Protection Agency. 1974-1978 (unpubl i shed) . Data 
available from Southeast District Office, Ohio EPA, Logan, Ohio. 
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OHIO RIVER TRIBUTARIES 

BASINS L, N, RANDS 
(See subbasin list below) 

SUMMARY 

An accurate assessment of water quality in the minor Ohio River tributaries 
(Basins L, N, R, and S) is not possible at the present time because of 
insufficient data. A subjective evaluation of water quality conditions in the 
Ohio River tributaries was made based upon scant data and knowledge of 
pollution sources within the watershed. A few subbasins were not evaluated at 
all because of a complete lack of information. 

General indications are that many Ohio River Tributaries may currently meet 
1983 goals, but this judgement cannot be substantiated. Some streams are 
known to be impacted by mine drainage but the degree of degradation is 
uncertain. Further investigation may reveal stream segments that will not 
meet 1983 goals due to the mine drainage problem. For a more comprehensive 
evaluation of the mine drainage issue, the reader is referred to a separate 
document compiled by the Industrial Coal Operations Group of the Ohio EPA 
(Volume V of the 1980 305(b) report). 

Basin L 

L-1 
L-2 
L-3 

Basin N 

N-1 
N-2 
N-3 
N-4 
N-5 

Basin R 

R-1 
R-2 

Basin s 

S-1 
S-2 
S-3 
S-4 

Ohio River Tributary Subbasins 

Whiteoak Creek Subbasin 
Ohio Brush Creek Subbasin 
Eagle Creek and Straight Creek Subbasin 

Upper Raccoon Creek Subbasin 
Lower Raccoon Creek Subbasin 
Symmes Creek Subbasin 
Little Scioto River and Pine Creek Subbasin 
Ice Creek and Indian Guyan Creek Subbasin 

Duck Creek Subbasin 
Little Muskingum River Subbasin 

Little Beaver Creek Subbasin 
Yellow Creek, Cross Creek, and McIntyre Creek Subbasin 
Short Creek and Wheeling Creek Subbasin 
McMahon Creek, Captina Creek, and Sunfish Creek Subbasin 
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WHITEOAK CREEK SUBBAS IN ( L-1) 

Available water quality data was surnnarized in the State Water Quality 
Management Plan (OEPA, 1979a). Fecal coliforms and heavy metals (copper, 
zinc, cadmium, lead, iron, mercury, and nickel) were cited as possible water 
quality problems. The data are insufficient to assess the magnitude and 
sources of the fecal and heavy metal contamination. The status of Whiteoak 
Creek with respect to the 1983 clean water goals is unknown. 

OHIO BRUSH CREEK SUBBASIN (L-2) 

Overall water quality in the Ohio Brush Creek Subbasin appears to be excellent 
except for isolated degradation below four municipal wastewater treatment 
plants (WWTPs) and the Adams County Landfill. Some degradation occurs in 
three low-flow streams receiving effluent from the Seaman WWTP, Peebles WWTP 
and West Union WWTP. Beasley Fork, which receives waste from both the West 
Union WWTP and the Adams County Landfill, is seriously degraded during dry 
weather conditions. The West Union plant discharges 200,000 GPO, which causes 
high arnnonia and total phosphorus concentrations in Beasley Fork. Leachate 
from the landfill has never been sampled comprehensively but does have high 
levels of iron, aluminum and slightly high levels of anmonia. Sampling at the 
fixed monitoring site (RM 13.1; STORET station No. 600660) has revealed 
standards violations for arnnonia, fecal coliforms and heavy metals (OEPA, SEDO 
data, 1974-1979). For the majority of the basin, the severity of the 
violations probably do not interfere with 1983 clean water goals . Further 
investigation of Ohio Brush Creek is needed to determine if Exceptional 
Warmwater Habitat standards can be maintained in the mainstem and major 
tributaries. 

EAGLE CREEK AND STRAIGHT CREEK SUBBASIN (l-3) 

Recent data for Eagle Creek is limited to a single sample collected in August 
1978 at the low-flow monitoring site (RM 3.7; STORET station No. 609120). 
There were no violations of the Exceptional Warmwater Habitat standards (OEPA, 
SEDO data, 1978). Data from 1972-1973 (OEPA, 1979a) showed violations for 
iron and chromium in the vicinity of the Copeland Refrigeration Corporation; 
recent sampling detected zinc violations below the Copeland discharge (OEPA, 
SEDO data, 1979). The Copeland Corporation also operates a small package 
wastewater treatment plant which has been found to be improperly maintained 
and operated during inspections by Ohio EPA Southeast District personnel. 
Localized dissolved oxygen and arnnonia problems probably occur downstream from 
this package plant outfall. 

Water quality data was collected in late 1979 in the Straight Creek drainage. 
This single set of samples revealed excellent water quality and no violations 
of the Exceptional Warmwater Habitat Standards (OEPA, SEDO data, 1979). No 
water quality problems are believed to exist because of the rural land-use and 
the absence of any significant point source pollution. 
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UPPER RACCOON CREEK SUBBASIN (N-1) 

Mine drainage problems are prevalent in this subbasin. Water quality 
standards violations for pH, zinc, and iron, along with high manganese and 
sulfate concentrations, have been reported (USG$, 1976-1977; OEPA, SEDO data, 
1974-1978). Severely degraded streams include Raccoon Creek from the East and 
West Branch confluence to the Little Raccoon Creek confluence, East Branch, 
Hewett Fork, Brushy Fork, Sandy Run, and Twomile Run. Streams affected by 
mine drainage to a lesser degree include the West Branch, Rockcamp Creek , 
Flatlick Run, Siverly Creek, Honey Fork, and Elk Fork. 

The Lake Hope Mine Drainage Demonstration Project is located in the Sandy Run 
watershed. Underground mines are being sealed in an effort to reduce mine 
drainage pollution. 

LOWER RACCOON CREEK SUBBASIN (N-2) 

SUBBASIN SUMMARY 

Severe mine drainage pollution in the Little Raccoon Creek watershed has been 
documented (FWPCA, 1967; Skelly and Loy, 1974). Frequent violations of the pH 
standard have occurred, thus impairing the attainment of the 1983 clean water 
goals. Municipal point source pollution is also a problem in segments of the 
subbasin. · 

STREAMS AND/OR SEGMENTS IN THE LOWER RACCOON CREEK SUBBASIN THAT CURRENTLY 
MEEI 1983 GOAL$ 

STREAMS AND/OR SEGMENTS IN THE LOWER RACCOON CREEK SUBBASIN THAT ARE EXPECTED 
To MEET l983 GOALS AFTER IMP[EMENTATION OF POLLUTION CONTROLS PRIOR to l983 

No segments fall into these categories. However, portions of the subbasin 
have not been adequately assessed because of insufficient data. 

STREAMS AND/OR SEGMENTS IN THE LOWER RACCOON CREEK CREEK SUBBASIN THAT ARE NOT 
EXPECTED to MEET 1983 GOALS 

Segment 

N-2-1 

Name/Description 

Little Raccoon Creek 
From the headwaters to 
Raccoon Creek 

Mile Points 

36.5 - 0.0 

Previous reports from the Federal Water Pollution Control Administration 
(1967 ) and Skelly and Loy (1974) listed standards violations for pH, iron, and 
zinc in Little Raccoon Creek. 
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These reports identified widespread mine drainage pollution in the tributaries 
of Raccoon Creek: Sand Run, Meadow Run, Mulga Run, Flint Run, Buffer Run, 
Tarcamp Run, Goose Run, Dickason Run, Spring Run and Keetor Run. Urban point 
and non-point pollution from the Wellston-Hamden area may also impact Little 
Raccoon Creek. 

Segment 

N-2-2 

Name/Description 

Meadow Run 
From the Wellston WWTP 
to Little Raccoon Creek 

Mile Points 

2.9 - o.o 

The low gradient segment of Meadow Run experiences severe dissolved oxygen 
problems due to the organic loading from the Wellston Wastewater Treatment 
Plants (OEPA, SEDO data, 1977). The city of Wellston is in the Construction 
Grants Program but no wastewater treatment improvements are anticipated prior 
to 1983. 

Segment 

N-2-3 

Name/Description 

Raccoon Creek 
From the Little Raccoon Creek 
confluence to U.S. Rt. 35 

Mile Points 

37 - 29.6 

This segment is affected by mine drainage from upstream areas. Monthly water 
quality samples were collected at the lower end of this stream segment (RM 
29.6: STORET station No. 601400). Frequent standards violations for pH and 
iron occurred as well as one violation for copper (DEPA, SEOO data, 1977-1979) 

Indian Creek, a major tributary to this segment, is degraded below the city of 
Rio Grande Wastewater Treatment Plant. Nutrients and low dissolved oxygen 
were identified as the major problems (DEPA, SEDO data, 1979). The city of 
Rio Grande is on the Construction Grants list but improvements are not 
expected prior to 1983. 

SYMMES CREEK SUBBASIN (N-3) 

Very little data exists for the Syrrmes Creek mainstem and no data exists for 
its tributaries. Segments in this basin are affected by mine drainage. One 
sample taken near the mouth of Syrrmes Creek showed no water quality violations 
(OEPA, SEOO data, 1978). The Oak Hill Wastewater Treatment Plant discharges 
to Huntingcamp Creek, a tributary to Syrrmes Creek, and may cause occasional 
nutrient and dissolved oxygen violations. 
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LITTLE SCIOTO RIVER AND PINE CREEK SUBBASIN (N-4) 

An accurate evaluation of water quality in this subbasin is not possible 
because of insufficient data. Preliminary observations and the results of one 
sample (OEPA, SEDO data, 1978) taken at mile point 2.2 on the Little Scioto 
River indicated good water quality. Two small wastewater treatment facilities 
serving Purtee Acres and the Tanglewood Subdivis i on discharge to tributar i es 
of the Little Scioto River. The impact of these discharges, agricultural 
runoff, and failing septic tank systems on the water quality of the Little 
Scioto River is unknown. 

A recent evaluation listed nine tributaries to Pine Creek as being influenced 
by mine drainage (OEPA, 1979b). A si.ngle sample collected by Ohio EPA 
revealed no problems (OEPA, SEDO data, 1978); however, monitoring by the U.S. 
Geological Survey recorded iron and pH standards violations (USGS, 1972-1978). 

No recent data is available for the Storm Creek watershed. Previous reports 
have indicated good water quality (OEPA, 1976; OEPA, 1979b). 

ICE CREEK AND INDIAN GUYAN CREEK SUBBASINS (N-5 ) 

No statements can be made concerning water quality in Ice Creek because of 
insufficient data. 

A substantial portion of Indian Guyan Creek flows through the Wayne National 
Forest. There are no point source discharges in the subbasin but water 
quality may be influenced by strip mining activity in the upper watershed and 
by a small amount of agricultural l and-use. Water qual ity appears to be good; 
one of two Ohio EPA water samples collected near the village of Bradrick 
showed an iron violation (OEPA, SEDO data, 1978), while U.S. Geologi cal Survey 
Data revealed no violations (USGS, 1974-1977). 

DUCK CREEK SUBBASIN (R-1 ) 

Portions of the Duck Creek Subbasin are degraded by mine drainage pollution. 
Severely impacted areas include the Middle Fork, the East Fork below the Middle 
Fork, the West Fork, and lower Duck Creek. Based upon limited data, the upper 
East Fork and several smaller tributaries in the subbasin have acceptable 
water quality (OEPA, SEOO data, 1976). The Caldwell Wastewater Treatment 
Plant may have a substantial impact on water quality but data is lacking. 

LITTLE MUSKINGUM RIVER SUBBASIN (R-2 ) 

The Little Muskingum River is classified as a State and National Resource 
Water and is considered one of the higher quality streams in the State. There 
are no point source discharges in the basin; two abandoned underground mines 
have an insignificant impact on water quality. Two minor water quality 
violations were detected: an iron violation on Rich Fork and a lead violation 
on the mainstem above Mill Run (OEPA, SEDO data, 1978-1979). 
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The streams in the Little Muskingum River Subbasin probably meet 1983 clean 
water goals, but an accurate assessment cannot be made without additional data . 

LITTLE BEAVER CREEK SUBBASIN (S-1) 

SUBBASIN SUMMARY 

Water quality in the Little Beaver Creek Subbasin ranges from good to fair. 
The headwaters of the Middle Fork and segments of the East Branch and North 
Fork were degraded by municipal and industrial point source pollution. The 
urban areas of Salem, Leetonia, Washingtonville, Lisbon, East Palestine and 
New Waterford were responsible for localized water quality problems. Organic 
pollution and fecal coliform contamination were the most widespread problems 
below these municipalities (OEPA, NEDO data, 1977-1979). 

Stateline Creek and Chemline Run, tributaries to the North Fork and West Fork 
respectively, were impacted by industrial waste disposal operations. Anmonia, 
pH, total dissolved solids, and phenolics violations were among the problems 
resulting from discharges and leachates from the disposal facilities. 
Segments of the North Fork and West Fork were degraded below the disposal 
sites during low-flow conditions. Numerous coal mining activities within the 
Little Beaver Creek Subbasin may also influence water quality. 

Little Beaver Creek and the lower portions of the West Fork, Middle Fork and 
North Fork are relatively free from degradation and near-stream development. 
Thirty-three miles in the lower watershed are designated as a National Scenic 
River . Under the State designation system, 20 miles of the Little Beaver 
Creek system is classified as a Wild River and 16 miles are classif ied as a 
Scenic River (Ohio DNR, 1979). 

STREAMS AND/OR SEGMENTS IN THE LITTLE BEAVER CREEK SUBBASIN THAT CURRENTLY 
MEET 1983 GdALs 

STREAMS AND/OR SEGMENTS IN THE LITTLE BEAVER CREEK SUBBASIN THAT ARE EXPECTED 
TO MEET 1983 GOALS AFTER IMPLEMENTATION OF POLLUTION CONTROLS PRIOR Tb 1983 

No segments fall into these categories. However, water quality has not been 
accurately assessed in portions of the subbasin. 

STREAMS AND/OR SEGMENTS IN THE LITTLE BEAVER CREEK SUBBASIN THAT ARE NOT 
EXPECTED TO MEET 1983 GOALs 

Segment 

S-1-1 

Name/Description 

Mi ddle Fork 
From the Salem WWTP to 
Unknown 
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Dissolved oxygen, fecal coliform, i ron and phenolic standards violations 
occurred at the Allen Road sampling site (OEPA, NEDO data, 1977-1979). These 
violations can be attributed to the effluent of the Salem WWTP, which should 
have upgraded facilities pr ior to 1983. Farther downstream, runoff from the 
Stone Mill Run drainage contaminates the Middle Fork with heavy metals (i .e., 
lead). Further study is needed to determine the source and magnitude of this 
pollution. 

Segment 

S-1-2 

Name/Description 

Little Beaver Creek 
From the Source to the 
Ohio-Pennsylvania state line 

Mile Points 

14.8-1.5 

Standards violations for iron, lead, phenolics and fecal coliforms were 
reported at the monthly monitoring site near East Liverpool (RM 4.6; STORET 
station No. 602000; OEPA, NEDO data, 1977-1979). Elevated fecal coliform 
concentrations can be attributed to upstream munic ipal WWTPs. The other 
violations may be partially attributable to the industrial waste disposal 
sites locted within the subbasin. The extent of degradation in Little Beaver 
Creek appears to be minimal, but further investigation is advisable. 
Attainment of 1983 clean water goals is dependent upon municipal wastewater 
treatment plant improvements and pollution abatement programs at the 
industrial waste disposal site. 

Segment 

S-1-3 

Name/Descr iption 

East Branch 
From unknown point 
to the Middle Fork 

Mile Points 

Unknown - 0.0 

This low gradient stream experiences dissolved oxygen problems (OEPA, NEDO 
data, 1977-1979) because of organic loading from the Leetonia WWTP and the 
Washingtonville WWTP. Additional monitoring is needed to better delineate the 
problem area. 

Segment 

S-1-4 

Name/Description 

West Fork 
immediately below 
the Chemline Run confluence 

Mile Points 

12.8-11.8 

Ammonia, iron, lead, and phenolic violations were recorded in this stream 
segment (OEPA, NEDO data, 1977-1979). A single dissolved oxygen violation 
also occurred during low-flow conditions. Concentrations of the above 
pollutants in the West Fork increased slightly below the Chemline Run 
confluence, but further study is needed to accurately quantify the impact of 
the Chemline Corporation's waste disposal site on the West Fork. 

Segment 

S-1-6 

Name/Description Mile Points 

North Fork 7.3-0.0 
From the Stateline Creek 
confluence to Little Beaver Creek 
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Industrial dischargers in the Stateline Creek drainage impact this segment of 
the North Fork. Sampling at two sites has revealed standards violations for 
lead, phenolics, and iron (OEPA, NEDO data, 1977-1979). These water quality 
problems are most evident during low-flow conditions. Industrial pollutant 
abatement measures may allow attainment of 1983 water quality goals by 1983. 

Segment 

S-1-5 

Name/Description 

Chemline Run 
From the Chemline Corp. 
Outfall to the West Fork 

Mile Points 

0.4-0.0 

Industrial effluent will continue to cause violations for total dissolved 
solids, pH, anmonia, MBAS, iron, and cyanide. No improvement is likely in the 
foreseeable future. 

Segment 

S-1-7 

Name/Description 

Stateline Creek 
From the Cenco Corp. 
Outfall to the North Fork 

Mile Points 

1.5-0.0 

Standards violations for total dissolved solids, anmonia, MBAS, iron and 
phenolics occurred in this stream segment due to the discharges of the Cenco 
Corporation and Brownings-Ferris Industries (OEPA, NEDO data, 1977-1979). No 
changes in water quality are anticipated . . 

YELLOW CREEK, CROSS CREEK, AND MCINTYRE CREEK SUBBASIN (S-2) 

There is extensive mining activity in the Yellow Creek watershed and portions 
of the stream have been classified as Mine Drainage in the Ohio Water Quality 
Standards. Elkhorn Creek, a tributary to Yellow Creek, is designated as 
Exceptional Warmwater Habitat, although there is no data to substantiate this 
classification. U.S. Geological Survey data indicated high concentrations of 
sulfates and dissolved solids in Yellow Creek and the North Fork (USGS 
1974-1978). A single low-flow sample taken by Ohio EPA near Hammondsville 
showed an iron violation (OEPA, SEDO data, 1978). 

An upper segment of Cross Creek, from the headwaters to its confluence with 
McIntyre Creek, is classified as Cold Water Habitat (CWH), although stream 
data is lacking throughout this basin. There is considerable mining activity 
in the lower portion of this basin; high sulfates, total suspended solids, and 
conductivity, have been reported (USGS, 1974-1978). Two municipal wastewater 
treatment plants located in Winterville discharge to Ory Fork, a small 
intermittent stream near the mouth of Cross Creek. These facilities discharge 
110,000 GPO and frequently violate NPOES permit limits for biochemical oxygen 
demand (BOD) and total suspended solids. 
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SHORT CREEK ANO WHEELING CREEK SUBBASIN (S-3) 

Approximately 80-95% of this subbasin has been affected by mine drainage and 
historical data revealed high concentrations of sulfate, dissolved solids, 
iron, manganese, and aluminum (OEPA, 1979c). A low-flow sample collected by 
Ohio EPA showed standards violations for iron and dissolved solids at mile 
point 1.5 on Wheeling Creek (OEPA, SEDO data, 1978). Violations for iron, 
lead, and dissolved solids were observed at the low-flow monitoring site on 
Short Creek (OEPA, SEDO data, 1978). 

MCMAHON CREEK, CAPTINA CREEK, AND SUNFISH CREEK SUBBASIN (S-4) 

Approximately 50 strip mines, both active and abandoned, and 1 underground 
mine impact the water quality of McMahon Creek. Most of McMahon Creek and 
Little McMahon Creek are not expected to meet 1983 goals. Although little 
chemical/physical data exists for this watershed, field observations and 
biological samples indicate good water quality in Little McMahon Creek above 
St. Clairsville and in McMahon Creek above Glencoe (OEPA, SEDO data, 
1976-1977). Other segments in the watershed may not meet 1983 goals. 

Captina Creek is significantly impacted by mine drainage for 22 miles below 
the North American Coal Company #6 mine to the Ohio River. Gob pile runoff, 
underground mine portal drainage, and active and inactive strip mines in the 
basin all combine to adversely affect water quality. The watershed contains 3 
active underground mines, 6 active surface mines, 2 active deep mine portals 
and a coal preparation plant. An old gob pile, owned by Cravat Coal Company, 
is in the early stages of reclamation; the estimated completion date is late 
1980. This gob pile has been a significant cause of mine drainage problems 
for many years. A good cover of clay, top soil, and plant growth should 
greatly reduce surface and sub-surface drainage problems. The Cravat Coal 
Company and North American Coal Company have operations on the Captina Creek 
mainstem which presently affect water quality. The Youghiogheny & Ohio Coal 
Company, located on Piney Creek, has little or no effect upon Piney Creek or 
the Captina Creek mainstem. Current gob pile reclamation projects are 
expected to eliminate approximately 75% of the mine drainage problems in this 
basin. The North American Coal Company should be in complete compliance with 
its discharge permit by 1983. The mainstem of Captina Creek is not expected 
to meet 1983 goals due to drainage from abandoned mines, but should be much 
closer to meeting them than at the present time. 

The Bethesda and Barnesville municipal wastewater treatment plants (WWTP) also 
discharge the Captina Creek drainage. The Barnesville WWTP, located on the 
headwaters of the North Fork of Captina Creek, discharges an average of 
920,000 GPO of secondary treated sewage. This plant is presently receiving 
almost twice the raw sewage it was designed to handle and, subsequently, has 
poor BOO and total suspended solids removal. Although data is unavailable, 
severe degradation during the sumner months is probable. The Bethesda WWTP, 
located on the headwater of Bend Fork of Captina Creek, discharges an average 
of 111,000 GPO of secondary treated sewage. Physical/chemical data below the 
discharge is lacking but observations suggest a major impact; field 
inspections have revealed a septic zone and fish kills have been reported 
(OEPA, SEDO data, 1977-1978). 
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Sunfish Creek generally has excellent water quality. A lead violation 
occurred at the ambient site (RM 6.8; STORET station No. 609200) but was only 
1 ug/1 over the standard (OEPA, SEDO data, 1978). Standingstone Run receives 
effluent from Woodsfield WWTP and localized water quality problems may result 
from high organic loading to this low-flow stream. The Beallsville WWTP may 
cause similar degradation of the East Fork of Piney Fork but water quality 
data is lacking. 
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MAHONING RIVER, PYMATUNING CREEK, AND YANKEE CREEK BASIN 

UPPER, MIDDLE, AND LOWER MAHONING RIVER 
SUBBASINS (T-1, T-2, T-3) 

SUBBASIN SUMMARY 

The water quality of the Mahoning River ranges from good to grossly polluted. 
The upper and middle subbasins appear to be in generally good condition, 
although water quality data is scant. Point source pollution from the cities 
of Alliance and Sebring degrades portions of the upper Mahoning River and the 
Berlin Reservoir. Further study is needed to accurately assess the degree of 
degradation, especially with regard to eutrophication problems in the 
reservoir. In addition to Berlin Reservoir, four other reservoirs in the 
Mahoning River drainage provide recreational uses and/or public drinking water 
supplies. Eagle Creek, a tributary to the middle Mahoning River, receives 
effluent from municipal wastewater treatment plants (WWTPs) in Hiram, 
Garrettsville, and Windham. Limited sampling of Eagle Creek (OEPA, NEDO data, 
1977-1979) revealed no standards violations; however, the data was 
insufficient to evaluate Eagle Creek with respect to the 1983 goals. 

Urban and industrial land-use has a substantial impact on the water quality of 
the Mahoning River below the city of Warren. The sheer volume of wastewater 
generated combined with generally outdated wastewater treatment at municipal 
and industrial facilities creates a grossly polluted aquatic environment. 
Water quality improvements are anticipated following the termination of steel 
making operations at several plants in the Mahoning Valley, but the 1983 clean 
water goals are not expected to be attainable within the foreseeable future. 

STREAMS AND/OR SEGMENTS IN THE MAHONING RIVER SUBBASINS THAT CURRENTLY MEET 
1983 GOAL$ 

Segment 

T-2-1 

Name/Description 

West Branch 
From the headwaters to 
the Mahoning River 

Mile Points 

29.2 - 0.0 

Limited data collected in 1977 (NEFCO, 1979) indicated no substantial water 
quality degradation in the West Branch. Fecal coliform concentrations were 
elevated at some locations, reflecting the increased housing development in 
the southeastern portion of the watershed . A single sample collected by Ohio 
EPA revealed no water quality standards violations (OEPA, NEDO data, 1979). 

STREAMS AND/OR SEGMENTS IN THE MAHONING RIVER SUBBASINS THAT ARE EXPECTED TO 
MEET 1983 GbALs AFTER IMPLEMENTATION OF PdLLOt!dN CONTROLS PRIOR TO 1983 

Segment 

T-2-2 

Name/Descript i on 

Mahoning River 
From Newton Falls to 
Main Street in Warren 

IV-178 

Mi le Points 

56 - 38 



l 

This segment of the Mahoning River is degraded by the Newton Falls WWTP and 
combined sewer overflows in the Newton Falls area. Sampling at Leavittsburg 
(RM 45.0; STORET station No. 602280) revealed standards violations for fecal 
coliforms, iron, lead, cyanide, and phenolics (OEPA, NEOO data, 1977-1979). 
Pollution abatement programs in Newton Falls are expected to improve sewage 
treatment and reduce the severity of the combined sewer overflow problem by 
1983. 

STREAMS AND/OR SEGMENTS IN THE MAHONING RIVER SUBBASINS THAT ARE NOT EXPECTED 
fo MEET 1983 GOALs 

Segment 

T-3-1 

Name/Description 

Mahoning River 
From Warren to the 
Oh i o/Pennsylvania state line 

Mile Points 

38 - 11.2 

The urban and industrial centers of the Mahoning Valley generate a wastewater 
volume three to five times the normal Mahoning River discharge . Many of the 
industrial and muncipal wastewater treatment facilities in the Mahoning Valley 
are old and produce poor quality effluent. The result is one of the most 
severely degraded stream segments in Ohio. Data from three monitoring sites 
(RM 37.4; STORET station No. 602400, RM 33 . l; STORET station No. 602290, and 
RM 11.6; STORET station No. 602300) showed Warmwater Habitat standards 
violations for iron, lead, mercury, copper, zinc, phenolics, pH, cyanide, 
MBAS, fecal coliforms, and dissolved oxygen (OEPA, NEDO data, 1977-1979). 
Eight municipal wastewater treatment plants, six steel plants, and a power 
plant were among the major point sources of pollution causing the 
degradation . The termination of production at several steel plant facilities 
will reduce pollutant loading to the Mahoning River. However, improved 
wastewater treatment by the remaining dischargers must occur before 1983 clean 
water goals can be realized. 

REFERENCES 
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from Northeast District Office, Ohio EPA, Twinsburg, Ohio. 
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Volume V - Mine Drainage Streams 

Introduction 

Drainage from abandoned coal mines has adversely affected 980 miles of 
principal streams in 27 counties of southeastern Ohio and has resulted in Ohio 
Water Quality Standards vio1ations for pH, sulfates, total iron, manganese, 
zinc and dissolved solids. 

This report provides a water quality assessment of all streams and reservoirs 
which drain abandoned surface or underground coal mines and refuse piles based 
upon a compilation of all available water quality data from 1955 through 
1979. The analysis provides a comprehensive review of these watersheds and 
evaluates the degree of degradation due to past mining activities. Data for 
major streams is usually adequate to make assessments, however, data for small 
tributary streams is quite sparse; in many cases only one or two samples per 
stream have been collected. Past, biological or chemical/physical data was 
included, if no current data was available to serve as a groundwork for 
further investigations. Historical water quality trends could not be 
evaluated in most instances due to incomplete or unavailable information. 

Data was obtained from federal and state agencies, private engineering and 
consulting firms and special reports. These data sources include: Ohio EPA, 
Ohio Department of Natural Resources (DNR), U.S. EPA and its forerunner, the 
Federal Water Pollution Control Administration (FWPCA), the Federal Water 
Quality Administration (FWQA), U.S. Geological Survey (USGS), U.S. Department 
of Agriculture (USDA), U.S. Forest Service (USFS) and Soil Conservation 
Service (SCS), and U.S. Army Corps of Engineers (USCOE). 

The abandoned mines referred to in this sect i on are mines left without 
adequate reclamation prior to 1972. The sources used for locations of surface 
mines were maps produced for the Ohio Board on Unreclaimed Strip Mined Land's 
Land Reborn (1974) study prepared by Skelly and Loy Consultants, and for 
underground mines the Ohio DNR, Division of Geolog ical Survey O'Neill maps. 
All abandoned mine locations and the geographic extent of disturbance is 
mapped on USGS 7.50 topographic maps available at Ohio EPA. Mines abandoned 
after enactment of the Ohio Strip Mine Law i n 1972 are not inc l uded in the 
analysis, however, these areas probably contribute an insign ificant amount of 
mine drainage relative to the pre-existing conditions. 

Approximately 980 miles of primary streams (mainstems with greater than 100 
square miles ) are affected by abandoned coal mine drainage. The distribution 
of affected primary stream miles for each major river basin are as follows: 

River Basin 

Southeast Ohio River Tributaries Basin 
Central Ohio River Tributaries Basin 
Muskingum River Basin 
Hocking River Basin 
Scioto River Basin 
Mahoning and Little Beaver River Basins 

V-i 

Mil es 

295 
210 
210 
150 

81 
40 



Contributing to the mine drainage are approximately 370,000 acres of abandoned 
strip mines, 7,000 acres of coal refuse piles (over one acr~ in area) and 
3,000 underground mines. The geographic boundaries of the area affected by 
coal mining are the Ohio River to the east and south, the Akron and Youngstown 
area to the north, and a line from Akron through Columbus and Portsmouth to 
the west. 

Fifteen Ohio surface public water supplies are affected by abandoned coal 
mines, to varying degrees. Levels of sulfates, manganese, iron and pH exceed 
Public Water Supply standards in the raw water at 13 of the 15 surface water 
supplies, and proposed secondary federal standards are exceeded in the treated 
water at 10 of these water supply plants. The sources of water for these 
supplies are primarily lakes or reservoirs. The effects of mine drainage are 
more difficult to reverse in lakes because they act as catchment basins for 
dissolved and suspended solids. Piedmont Reservoir was determined in 1975 by 
Ohio EPA to be unsuitable for public water supply due to excessive levels of 
sulfates as a result of surface mining activities in the watershed. 

Thirty-one fish kills attributed to mining have been reported by Ohio DNR, 
Division of Wildlife between 1963-1978 (See Table). Of these, 27 occurred 
during the low flow months of June through September, and no fish kills were 
observed in the months of November though March. In contrast, fish kills 
resulting from non-mining industrial spills were distributed more evenly 
throughout the year. This data suggests fish kills are the result of an 
inadequate dilution of slugs of acidic mine water or sediment in the receiving 
streams during low flow conditions. 

,/ 
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Date County 

07 /12/78 Coshocton 
08/29/78 Washington 
06/01/77 Meigs 
06/03/76 Coshocton 
06/28/76 Jackson 
10/03/76 Pike 
07/23/74 Washington 
08/08/72 Meigs 
09/08/72 Jackson 
07 /17 /71 Columbiana 
07 /23/71 Muskingum 
07 /28/71 Athens 
08/23/71 Noble 
08/30/71 Washington 
09/28/71 Noble 
04/30/70 Mahoning 
06/21/70 Mahoning 

07/29/70 Harrison 
08/25/70 Jefferson 
08/26/70 Meigs 
09/11/70 Jackson 
10/26/70 Tuscarawas 
09 /11 /68 Jeff er son 
05/03/68 Mahoning 
08/16 / 68 Tuscarawas 
08/11/66 Belmont 
09/13/66 Carro 11 
08/21 / 66 Coshocton 
09/22/66 Muskingum 
08/31/66 Tuscarawas 

.. / 

Fish Kills Attributable to 
Mine D~ainage 1966-1978 

ODNR - Division of Wildlife 

Stream 

Dickinson Run 
Duck Creek 
Kingsberry Creek 
Little Mill Creek 
Symnes Creek 
Big Run 
Duck Creek 
Leading Creek 
Symnes Creek 
Leslie Run 
Thompson Run 
Hocking River 
W. Fork Duck Creek 
Duck Creek 
E. Fork Duck Creek 

Meander Creek 
,., 

Meander Creek 

Middle Fork Short Creek 
Ye 11 ow Creek 
Leading Creek 
Little Raccoon Creek 
Tuscarawas River 
Cross Creek 
Meander Creek 
Tuscarawas River 
Captina Creek 
R i1 ey ' s Creek 
Mi 11 Creek 
Muskingum River 
Sugar Creek 

Y-iii 

No. Ki 11 ed 

10,184 
10 

121 

516 
596 
450 

13,580 
482 
794 

208 
15,741 

17 
224 

47,250 
32,678 

2,006 
120 

18,315 

765 
8 

23 
54 

3,135 
57 
23 

15,591 
84 

3,061 
20,860 
50 , 680 
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Frequency and Periodicity of Fish Kills Resulting from 
Mine Drainage in Southeast Ohio (1966-78) 

ODNR - Division of Wildlife 
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The frequency of fish kills attributable to coal mine drainage were 
plotted by month for years in which reports were filed by the Ohio 
DNR, Division of Wildlife. 
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Past Ohio statutes did not require restoration of mined lands adequate to 
today 1 s higher standards. Damages attributable to both abandoned surface and 
underground mines include sedimentation and chemical water pollution of 
streams. Thousands of acres remain in an unreclaimed condition allowing the 
effects of degraded water and sedimentation to render lands and water 
unsuitable for most purposes. 

Ohio DNR, Division of Reclamation is responsible for reclaiming selected 
abandoned mine areas in Ohio through the Unreclaimed Lands Fund, the Strip 
Mine Reclamation Fund, the Strip Mining Administration and Reclamation Reserve 
Fund, and the Abandoned Mine Reclamation Fund created by Title IV of the 
Surface Mining Control and Reclamation Act of 1977 (SMCRA) PL 95-87. 

There are, in Ohio, approximately 210,000 acres of severely affected 
abandoned strip mine land, out of 370,000 estimated total acres, and 3,000 
abandoned deep mines, out of 7,000 estimated total, requiring closure. The 
costs of reclamation were estimated in the Land Reborn (1974) report to be 
$290 million for strip mine reclamation and $440 million for underground· mine 
sealing. By 1980, the cost has inflated to $2 billion for underground mines, 
at approximately $700,000 per seal and $2 billion for abandoned surface mine 
reclamation with costs per acre of $3,000 to $15,000. In addition, 
reclamation of coal refuse piles is estimated to cost an additional $70 
million; special projects dealing with flooding, subsidence and other 
emergencies could add up to $15 million per year; and stream bed restoration 
could cost approximately $10,000 per stream mile.~[T~~ projected funding 
available to Ohio is about $10 million per year for e next fifteen years. 
Within this framework water quality restoration will be a significant factor . 
As reclamation projects are completed on sites contributing to water quality 
problems, the receiving water quality should be sufficiently i~proved to 
warrant, in applicable situations, the reclassification of streams from 
Limited Warmwater Habitat to Warmwater Habitat. While the reclamation dollars 
available to Ohio are significant, they will by no means be adequate for 
reclamation of all problem areas in the State. A prioritization of sites, 
therefore, will be established annually by Ohio DNR. (More detailed 
information on costs and treatment techniques can be found in the Initial 
Water Quality Management Plan Part III, Mine Drainage Abatement Chapter IV). 

Assessments of the effectiveness of abandoned mine drainage reclamation 
projects and an evaluation of the control techniques as they affect water 
quality are ongoing programs coordinated between Ohio EPA and DNR. In 
addition, an environmental assessment of reconrnendations made in the initial 
Water Quality Management Plan for abandoned mine drainage abatement is being 
undertaken this Spring by the Ohio EPA, Office of Planning Coordinator . 

..,· 
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Sunmary of Hocking River Basin Analysis 

Abandoned coa 1 mines are probably the major source of po 11 uti on in the Hocking 
Basin. Severe, persistent concentrations of total iron, manganese, sulfates 
and acidity are found in the Sunday, Monday and Rush Creek watersheds. All 
three watersheds are extensively strip and deep mined in the Nos. 5 and 6 
coals which have high pollution potentials for both surface and underground 
mining. 

Sunday Creek has very marked, seasonal fluctuations in water quality with pH 
values below 3.5 S.U. during June through October rising to approximately 7.0 
S.U. the remainder of the year. Fish kills have been reported in the Hocking 
River due to slugging from both Sunday and Monday Creeks. 

Manganese concentrations occasionally exceed Public Water Supply (PWS) 
standards in streams which do not drain abandoned mines. Aluminum 
concentrations were alarmingly high in the most extensively mined watersheds, 
however, no water quality standard concentration has been set for this 
constituent. Total zinc concentrations were found in acceptable levels in 
this Basin. 

Sumnary of Southeast Ohio River Tributaries Basin Analysis 

Abandoned coa1 mines are probably the most persistent source of pollution in 
the Southeast Ohio River Tributaries Basin. The highest concentrations of 
mine drainage pollutants in this Basin are found in the Little Raccoon Creek, 
Upper Raccoon Creek and Leading Creek watersheds. These same watersheds 
contain the highest density of abandoned underground and surface coal mines . 

The majority of streams evaluated contain total manganese concentrations in 
excess of Public Water Supply standards. Concentrations exceeding the Public 
Water Supply standard occurred independent of the presence or absence of 
abandoned coal mines but were much higher where mine drainage was present. 
Total aluminum in alarmingly high concentrations was found in watersheds 
drained by abandoned mines, however, no water quality standard concentration 
has been set for this constituent. Total zinc concentrations were usually 
found to be within the Warrnwater Habitat (WWH) standard in this Basin. 

The underground mines abandoned up to 50 years ago and longer still appear to 
be discharging acidic water. This is most apparent in the Raccoon Creek 
watershed. While all coal seams of economic importance in this basin have a 
high pollution potential for surface and/or underground mining, the greatest 
pollution appears to emanate from mines in the Nos. 5 and 6 coals. 

SwTTTiary of Scioto River Basin Analysis 

The Little Salt Creek and Li-ttle Scioto River watersheds conta in a few 
scattered, abandoned mines. The extent of past mining is reflected by on1y 
minor problems i n stream quality from mine drainage const i tuents. The Little 
Sc ioto and Little Salt Creek drainages differ from other abandoned mine 
watersheds in Ohio by virtue of lower than expected su l fate concentrations. 
The No. 4 coal, which was principally mined, contains a lower percent sulfur 
by weight than coals mined in adjacent Bas i ns and has a low po11ution 
potential due to ca1careous overburden. Only one or two water quality samples 
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have been obtained for many streams draining coal mines in these areas; 
therefore, the addition of new information may alter the degree of affect 
estimated in this report. 

Surrmary of Central Ohio River Tributaries Basin Analysis 

Abandoned coal mines are probably the major source of pollution in the Central 
Ohio River Tributaries Basin. The highest concentrations of total iron, 
sulfates and dissolved solids are found in Duck Creek, Wheeling Creek, Short 
Creek, Cross Creek, and Yellow Creek. These same watersheds contain the 
highest densities of abandoned underground and surface coal mines. However, 
McMahon Creek drainage which was extensively mined does not exhibit severely 
degraded water quality. 

The streams in the Central Basin are very well buffered. The major mine 
drainage problems are severe sulfate and total iron concentrations especially 
in Wheeling Creek and Short Creek. Total iron concentrations usually exceed 
the WWH standard even though pH values and alkalinities are high. The Nos. 8 
and 9 coal seams have been extensively mined in these two watersheds and in 
portions of the Cross Creek, McMahon Creek and Yellow Creek watersheds . The 
presence of the Redstone limestone in conjunction with the No. 8 coal seam 
provides excellent buffering for these streams. 

The No. 8 coal seam has also been mined in the Duck Creek watershed, but the 
limestone neutralizer is not as extensive. As a result, Duck Creek, 
especially the East Fork, does not have an adequate buffering capacity. 

Ma,nganese concentrations exceed PWS standards occasionally in streams with .. 
abandoned mines in their drainages. Zinc concentrations do not exceed 
standards. Aluminum concentrations are occasionally very high. 

Sunfish Creek and the Little Muskingum River contain no detectable amounts of 
coal mine drainage pollution and contain only a few small abandoned surface 
and underground workings. Captina Creek has only minor mine drainage problems 
near its confluence with the Ohio River. The small tributaries draining into 
the Ohio River contain water quality problems similar to adjacent primary 
streams. 

Explanation of Format 

Primary streams affected by mine drainage are discussed alphabetically by 
major river basin and the tributaries are listed below in serial order from 
mouth to headwaters. Parenthesized stream names indicate the stream is a 
tributary to the preceeding stream. Following the stream description is a 
brief discussion of geological, geographical, physical, chemical and, where 
available, biological aspects of the affected stream and its tributaries. 
Significant industrial and municipal point sources and uses of the land within 
the watershed are noted along with the type of abandoned mines in the area, 
the coal seam(s) mined and the associated pollution potential. The 
classification of Ohio's coal beds relat i ve to their pollut ion potential is 
based upon 1) the sulfur content of the coal and overburden; 2) the nature of 
the pyrite found in the coal seam and t he overburden (Euhedral gra i ns, coarse 
grained replacing plant mater ial, cleats, and framboidal); and 3) upon the 
quality of water dra i ning the mines and/or the success of revegetation on 
surf ace mines. 

,/ 
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Chemical-physical water quality data surrmary tables were compiled for all 
primary streams and are followed by similar suirmary tables for tributary 

1 streams. Reported in the first column of the primary stream· tables are the 
miles of affected stream and the total length of the stream, the water use 
designation from the Ohio Water Quality Standards, and the sources of mine 
drainage pollution. Some streams are dually classified along portions of 
their length. Abbreviations for Use Designations are: 

WWH -
EWH -
CWH -
PWS -

Warmwater Habitat 
Exceptional Warmwater Habitat 
Coldwater Habitat 
Public Water Supply 

Pollution sources are distinguished by abbreviations indicating abandoned 
surface (S) and underground (U) coal mines, coal refuse piles (R) and upstream 
effects (Up) from these sources. If other pertinent sources are known they 
may be written below the source identification. The absence of abandoned 
mines is indicated by (NM). 

The second column lists ten problem constituents typical to mine drainage; pH, 
alkalinity, acidity, sulfate, conductivity, TDS, total iron, manganese, zinc 
and aluminum. All units of concentration are in mg/1, except conductivity 
which is reported in umhos/cm at 2soc and pH which is in Standard Units 
(S.U.). 

In column three, the number of samples of each constituent in excess of water 
quality standards is listed first and the total number of samples collected is 
reported second. A review of applicable Ohio Water Quality Standards appears 
be 1 ow. 

The months samples were collected, the number of years of observation and the 
period of record for the sampling site are reported in Columns 4, 5 and 6, 
respectively. Statistical sul'T1'1laries of chemical data include arithmetic mean, 
maximum and minimum values; modes were used for pH instead of means when 
sample size was greater than 10. A modal pH is defined as the most commonly 
observed value and is a better estimator of "average" stream conditions. 

Degree of Problem of each constituent is evaluated in the last Column of the 
Major Stream Sulltnary Tables and below the number of samples in the tributary 
tables. Degree of Problem was qualitatively determined for each mine drainage 
constituent based on mean concentration and number of observations in excess 
of Standards. The following table defines the limits of each degree of effect 
from "none detectable" to "severe" 0 to 3 respectively . 

.. / 
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Degree of Problem 

Insufficient No detec- Minor Moderate Severe 
Data tab 1 e effects effects effects effects 
11x" "0" 111 II 11211 11311 

pH 6.5 - 9.0 
(S.U.) 

5.5 - 6.4 4.5 - 5.4 0.0 - 4.5 

Tota 1 Fe 0 - 1.0 
(mg/1) 

1.1 - 5.0 5.1 - ·10 above 10 

TDS 1500 
(mg/1) 

1500 - 2500 2501 - 3500 above 3500 

Tota 1 Mn 0 - 0.05 0.06 - 2.0 2.1 - 4.0 above 4.1 
(mg/1) 

Sulfate 250 
(mg/1) 

251 - 600 601 - 960 above 961 

for PWS 

"-" in tributary stream data tables indicates Degree of Problem is not 
applicable due to lack of Standard. 

,./ 
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Surrmary of Ohio Water Quality Standards for Mine Drainage Constituents 

Warmwater 
Habitat 

Total Dissolved 1500 mg/1 
Solids (TDS) or 

Sulfates 

Iron 

2400 
micromhos/cm 
at 2soc 

6.5-9.0 s.u. 

No standard 

1. 0 mg/1 
(total Fe) 

Total Manganese No standard 

Exceptional 
Warmwater 
Habitat 

1500 mg/1 
or 

2400 
micromhos/cm 
at 2sec 

6.5-9 .0 s.u. 

No standard 

1. 0 mg/1 
(total Fe) 

No standard 

Total Zinc Based on 0.030 mg/1 
Hardness - See 
Standards 

Total Aluminum No standard No standard 

.,/ 
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Coldwater 
Habitat 

1500 mg/1 
or 

2400 
micromhos/cm 
at 2soc 

6.5-9.0 s.u. 

No standard 

1.0 mg/1 
(total Fe) 

No standard 

0.030 mg/1 

No standard 

Public Water 
Supply 

500 mg/1 monthly 
average; 750 mg/1 
da i 1y maximum 

or 

800 micromhos/cm 
at 25 cc month 1 y 
average 1200 
micromhos/cm 
at 2sec maximum 

No standard 

250 mg/1 

0.3 mg/1 
(issolved Fe) 

0.050 mg/1 

5.0 mg/1 

No standard 



The pH range of "no detectable ·effect" is set by the WWH standard of 6.5 to 
9.0 S.U. Minor effects were defined to be in the range of 5~5 to 6.4 S.U. and 
correspond loosely to the pH values of weakly acidic waters. Moderate pH 
problems are defined by the lower limit of 4.5 S.U., the approximate point at 
which insignificant concentrations of the bicarbonate ion (buffering capacity} 
are present. pH values below 4.5 S.U. are considered to have a severe affect 
because the buffering capacity has been exhausted. Alkalinity concentrations 
in the range of 0-25 mg/1 in general, represents limited buffering capacity, 
25-50 mg/1 adequate, and greater than 50 mg/1 excellent. 

The degree of severity of the concentrations of metals which· comprise mine 
drainage are dependent on pH conditions. Therefore, the ranges for degrees of 
effect were empirically determined by comparing stream concentrations from 
several areas throughout the Ohio coal region and the pH ranges in which they 
occurred. The same method was used to determine the severity of net acidity 
and TDS concentrations. A minor degree of effect of sulfate concentrations 
was based on the PWS standard of 250 mg/1; moderate and severe ranges were 
defined by literature values for fish toxicity. 

Water quality trends for each constituent is identified below the Degree of 
Problem in the last column of the major stream tables, and to the right of the 
Degree of Problem symbol in the tributary stream tables. An analysis of 
trends in mine drainage water quality was impossible to determine for all but 
a few streams in which continuous monitoring data was available. Trends, when 
undetermined due to lack of data, are represented by an (*}, (+} indicates an 
improvement in water quality, (-) a degradation, and (=) indicates no change 
has occurred . 

In the tributary tables chronological information has been modified to report 
only year of sampling, and only maximum and minimum values were reported . 
Streams are listed in the table in serial order from the mouth to the 
headwaters of the mainstem. The stream length in the far left column 
represents the entire length rather than affected length. When the stream 
miles is within parentheses, the mileage has been estimated . 
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Southeast Ohio River Tributaries Basin 

Campaign Creek - from the confluence with Wolf Run to the confluence with the 
Oh io River and tributaries: 

Little Campaign Creek, Little White Oak Creek (White Oak-Poplar Hollow), 
and Wolf Run . 

Campaign Creek is 19.2 miles long and drains 46.25 miles2 in Gallia County. 
Most of the abandoned strip mines in its watershed are in the No. 8a coal 
which has a high pollution potential for surface and underground coal mining. 
Water samples for Campaign Creek and its tributaries were collected by Skelly 
and Loy and USGS in 1973, 1976-77 and 1979. The months of sample collection 
were April, July, August and October. 

The Campaign Creek, Little Campaign Creek and Little White Oak Creek 
watersheds contain extensive abandoned strip mines in poor condition and only 
a few, small, abandoned underground workings. pH and acidity are usually not 
problematic on the mainstem and buffering capacity is adequate. Little 
Campaign Creek, Little White Oak Creek and White Oak-Poplar Hollow contained 
severe acidity concentrations and no buffering capacity during the sampling 
period. The range of values for the tributaries is not known due to the 
number of small samples. 

Observations of sulfate concentrations on the mainstern indicated occasional, 
mi nor problems. Mean total iron and manganese concentrations were in the 
minor to moderate problem range. Concentrations of sulfate and total iron 
were often severe in the tributaries. In general, water quality in the 
tributaries of Campaign Creek was more d~graded than in the mainstem. 

No seasonal or year to year changes could be detected due to the srnal1 amount 
of available data. 

Mine drainage constituent concentrations in water samples from the unmined 
watershed of White Oak Creek were well below the problem levels found in 
adjacent, affected streams. 

Streams without abandoned mines include Flatfork Run, and Whiteoak Creek. 

{ 



Stre.:m tl ame 
TI:11 
S",:~riCiii i/ToITriii1 Period Degree u~-e t':-~Tqnif1 on Const No No Sample No of of roTI,,Tfi:ii'lsource (Un It) fxc/Srnp Months Yrs Record Mean Max Min Problem Remarks 

:-

-
Campaign ·creek pH 2/8 April 4 1973 6.9 7.3 6.2 0 19.2 July 1976-77 * i:imr August 1979 
-u.--s I Up ( u. s) October 

-
Alkalinity -/8 April 4 1973 58 .8 Bl 5 

July 1976-77 * August 1979 
i.., October 

-
Acidity -13 July 1 1973 0.0 o.o o.o 0 

* 

Sulfates 3/6 Apr I 1 4 1973 192 290 28 0 
July 1976-77 * < August ' 1979 I 
October N 

Conductivity -/4 Apr I l 3 1976-77 582 640 525 
July 1979 * October 

Total Iron 2/5 Apr t1 • 2 1973 1. 75 4. 6 0.29 1 
July, 1979 * 
October 

Tota 1 Manganese 2/2 April, l 1979 3.75 4.7 2.8 2 
October * 

Skelly and Loy (1973) 
. USGS (1976, 1977 and 1979) 

concentrations lo mg/li 
conductivity In umhos/cmj 
pll In S .U. 

',,1 
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pll 
Stre am Ua,ne 
ffifos ' Use Iles ~t fon fxc I 
1iollii"fion - Source WWII Smp Mean 

l i L t I e Camp a i go l 1 4. 2 -----
Creek X 

] . Ii 

IJ s 
Li ltle White Oak l 1 

Creek X 

3. 7 

vw•_ 
~.f 

lfo l tc Oak - 1 l 

Poplar llollow X 

~MIi 

s 
Whi tc Oak Creek l 2 

"· 6 
0 

WWII 

NH 

Skelly~ Loy, (1973) 

USGS , (l 978) 

concentr a tions In mg/I; 
conductivity in umhos/cm; 

pll tn S. U. 

le 

4. 8 

• 

3.6 

• 

7.55 

• 

Alkalln- Acldlly 
ity 

' ' $mp Meari Smp tlcan 

l 0 l 115 
le X * 

l 0 I 186 

• X • 

l 0 1 265 - - -
Ir X * 

1 75 l 0 

" X • 

Campaign Creek Tributaries 

Sulfates TOS Conduc- Total Iron Total Mn Total Zinc Total Al 
ttvlly 

' ' ' ' ' Period 
Exe ' Exe ' ' Exe ' he ' Exe ' ' of 
P'.15 Smp Mean WWH Smp Mean Smp Hean W\lll Smp Hean WWII Smp He an WWII Smp Mean Smp Hean Record 

l l 1000 l 1 17 .6 1973 
X • X * 

I l 1800 i l 6.8 197] 

X * X * 

l l 270 1 l 6.3 1973 

X * X • 

0 l 82 l 462 0 1 0.03 1973 

X * * X * 1978 
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Ice Creek - from the confluence with Turkey Fork to the confluence with the 
Ohio River and tributaries: 

Hog Run, (Polecat Branch), Little Ice Creek, Sugar Run (unnamed east 
bra~ch of Sugar Run), Justice Hollow and Turkey Run. 

Ice Creek is 14.5 miles long and drains 3.8 miles2 in Lawrence County. Ice 
Creek, Little Ice Creek and tributareis are classified EWH from the headwaters 
to Cemetery Road in Ironton by the Ohio EPAAbandoned underground mines are 
located predominantly near the mouth of Ice Creek above the confluence wih 
Turkey Fork. Two small strip mines and a large underground mine are located 
in the Little Ice Creek drainage. Coal seams in tlie watershed are the No. 5 
with a high pollution potential for surface and underground mining and the No. 
6 with a high pollution potential for underground mining. 

Ice Creek and 3 of its 5 tributaries were sampled once in July, 1973 by Skelly 
and Loy. In 1979, USGS sampled Dog Fork and Little Ice Creek twice, once in 
April and October. Skelly and Loy data usually represents low flow 
conditions. In general, pH conditions met EWH standards or were only a minor 
problem, buffering capacities ranged from adequate to excellent, and no 
acidity concentrations were reported in .the entire watershed of Ice Creek. 
However, due to the small number of observations, this analysis can only be 
regarded as rudimentary. 

Total iron exceeded the EWH standards in 1973 in the east branch of Sugar 
Creek but other stations were well be1ow the EWH standard of 1 mg/1. Sulfates 
were higher in the east branch of Sugar Creek, in Sugar Creek and in Little 
Ice Creek than in Turkey or Dog Forks. More data is needed to eva1uate this 
area. 

Tributaries which have no abandoned mines are ·Ned Fork, Dog Fork and Spring 
Branch of Turkey Creek. 

,,,/' 
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Slrc,1111 tt ,1111a 
iii11 -
Seg:11cnt 1111TTotalm1 rer1od Degree 
ns c -nP. s ijiidfTo~ Const No Ho Sample No of of 
FolTu~ioo-Sourcc~ ~ (Uo It) Exc/SmJ) Months Yrs Record Hean Hu Htn Problem Remark$ 

Ice Creek pll 1/l July 1 1973 6.4 6.5 6.2 l 
5/lLl- • 
HHi75finw 
0:S, Up (U,S) 

Alkaltnlty -/3 July l 197] 101. l Ill 85 * 

Acidity -/3 July l 1973 0 0 0 0 
• 

Total Iron 1/3 July l 1973 0.66 1.4 O.l 0 
• 

Sulf ale$ -0/3 July l 1973 84.7 134 56 0 
• 

< 
I 

USGS (1979) Ul 

Skelly and Loy (1973) 
concentrations In mg/Ii 
concluctivily In umhos/cm; 
pll 1o s. u. 



" 
lee Creek T rl b11 les 

pl! Alkal In- Acidity Sulfates TDS Conduc- Total Iron Total Mn Total Zinc Total Al 
St.reJm Namr. ity ti v I ty 
1-: ili.!S M I I ' I I Period 
U·:e [Tc, 1 ~n [xc I ' I Exe ' Exe ' ' Exe ' Exe ' Exe I ' of 
1solTurron Source \.J\~11 Smp Mean Smp Mean $mp Mean PWS Smp Mean WWH Smp Mean Smp Mean WWH Srnp Hean PWS Srnp Mean \.JWH Smp Mean Smp Mean Record 

._ittle Ice Creek 0 2 6 . 95 2 78.5 l 0 0 2 151 1 430 0 2 0.3 l l 0.14 1973 
8.8 0 .. .. X " 0 " * 0 • X * 1979 
r1:-:u 
~ 

Sugar Creek 0 1 6.5 l 94 l 0 l l 122 0 l 0.3 1973 
2. 1 X • * X • X • X • 
\./Hit 

u (U, 
- - --·------- -- - - ---- -- ---- - ----

Unnumed tributary l l 6.2 1 76 1 0 1 l 280 1 l 2. 3 1973 

to Su9ar Creek X * • X • X • X * 
l 

WWII 

u 
Turkey fork 0 l 6.5 l 92 1 0 0 1 72 0 1 Q~ ! 1973 

2.0 X • * X * X * X * 
~lWII 

u 
Oog fork 0 3 7. 56 3 97 l 0 0 3 76.7 2 403 0 3 0.21 1973 

'1.6 0 • * X • 0 • • 0 * 1979 

EWII 

NM 

USGS (1979) 

Skelly and Loy (1973) 

concentrations in mg/1; 
conductivity in umhos/cm; 

pit In S.U. · 

, .... 



Indian Guyan Creek - from the source to the confluence with the Ohio River and 
tr i bu t ar i es : 

Little Indian Guyan Creek (Trace Creek, Perkins Branch, Watson Creek, Big 
Spring Creek), William's Creek, George's Creek, Garland Creek, Per igen 
Creek (Little Perigen Creek), Rocky Fork and John's Fork. 

The Indian Guyan Creek is 31 . 5 miles in length and drains 76.5 mi1es2, The 
watershed of Indian Guyan Creek contains predominantly abandoned strip mines 
except in the Little Indian Creek headwaters where t here are three, small 
abandoned underground mines. The No . 5 coal which is mined in this area has a 
high pollution potential for surface and underground mining. The most 
concentrated areas of abandoned mines are in the drainages of Little Perigen 
Creek and Little Indian Guyan Creek. 

The Indian Guyan Creek mainstem was sampled discontinuously from 1972 to 1979 
primari1y in June, July, September and October by USGS and Ske 11y and Loy. 
Tributaries except Little Indian Guyan were sampled only once in July 1973 by 
Skelly and Loy. Data reported in July should be representative of low flow 
conditions. 

No observed pH values were less than WWH standards on the Indian Guyan Creek 
mainstem. Alkalinity exceeded acidity on a11 observed dates and the mean 
value can be considered adequate for buffering the present levels of acidic 
mine pollution. pH values in the tributaries of Indian Guyan Creek receiving 
abandoned mine drainage ranged from 4.37 S.U. to 7.0 S.U. Buffering capacity 
was limited on Little Indian Guyan Creek but net acidities may occur 
oc:asiona11y. All other reported tributar ies contained adequate buffering 
capacity. 

Sulfate concentration was a good indicator of coal mine drai nage pollution in 
the Indian Guyan Creek watershed. Tributaries with no mining had sulfate 
values less than 85 mg/1, streams wi th mining had sulfate values well over 100 
mg/1. Total iron concentrations in Indian Guyan Creek and affected 
tributaries were in the range of O.l to 1. 0 mg/ 1. Two samples from Little 
Indian Guyan Creek indicate total manganese, zinc and al1JT1inum may be present 
in. larger than desirable quantities where abandoned mines are located. 

The largest contributor of mine drainage to Ind i an Guyan Creek appears to be 
Little Indian Guyan Creek. Indian Guyan Creek assimilates acidic drainages 
adequately. Total iron and manganese concentrations are minor problems but 
exceeded standards in the majority of observations. 

Unaffected tribuaries exhi bited sl i ghtly below standard pH values, but all had 
acceptable levels of sulfates and total iron. Because of t he limited amount 
of data, it is difficult to adequately assess streams in the drainage. 
Tributaries with no abandoned mines in their watersheds include: Bent Creek, 
Sear Creek, Four Mile Creek, Five Mile Creek, Sl ate Run, Wolf Creek, Wagner 
Branch, Lanes Branch and Drake Fork . 

. / 
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' . 
Strcc1m 11,1.ne 
«nr 
"Se-cf ,1!'iiTmT7TofaTm1 Period Degree lE t · l,:;sliiii"5lTon ___ Consl No No Sample No of of !loll u Lion -Source {Unit) fxc/Smp Months Yrs Record Mean Molx Min Problem Remarks -

lnr!i.:in pH 0/11 June, 6 1972-77 7.3 8.1 6.5 0 Guyan Crec!k July, 1979 " -=-1nr.s-- September, wmi-- October u-:-s, Up (U,S) -
Alkalinity -/13 June, 6 1972-77 70.9 87 54 

July, " September, 

' 
October 

Acidity -/1 July 1 1978 13.0 N/A N/A 0 
* 

Total Iron 3/5 July, 3 1973 1.39 2.68 1.2 l 
March, 1978 " 

< 1979 
I 

00 

Total Manganese 4/4 June, 1 1975 0.41 0.58 0. 19 l 
October " 

Total Zinc 0/4 March, 2 1975 0.02 0.03 0.01 0 
June, 1978 * September, 
October 

Total Aluminum -/2 June, 1 1975 0.26 0.35 0.17 
October * 

Conduc ti vtty -/11 June, 7 1972-79 382.3 700 276 
July, .. 
September, 
October 

(Continued on next page) 
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, lrearn N.:une o,-~-~-~~ ~ 
,,_,!'i!l !1,t m17fotal mf 
l·; ,i 11,i . i1Jn,11.ion 
o ! Li t1 on Source 

orli ao 
,11y,rn Creek 
{oiifTmiciIT 

\ . . ' 

l~-GS (1972 -79) 

Const 
(Un it) 

Su Hale 

;..: e l ly and Loy (1973) 
.onc enlr3ll oos in mg/1 ; 
:onduc ti II i ty in wnhos/ cm; 
111 t n S. U. 

< 
I 
.0 

-

llo No Sample 
fxc/Sm;:i tlonths 

0/13 June, 
July, 
September, 
October 

Period 
No of 
Yn Record Hean 

7 1972-79 101 . 4 

-

Hax Min 

240 52 

Degree 
of 

Problem 

0 
• 

Remarks 

. • I 
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Indian Guyan Creek Tributaries 

pll Alkal In- Acidity Sulfates TDS Conduc- Total Iron Total Hn Total Z1nc Total Al 
.ream tli!me ity tivlty 
ilr:s ' I I ' ' ' Period 
:r.uesTqn:1CToii-- Exe ' ' I Exe I Exe I ' Exe ' Exe ' Exe I I of 
iHut 100 .:.ource ~MIi Smp Mean Smp Mean Sr..p Me<!n PWS Smp Mean WWH Smp Mean Smp Mean IJ\.IH Smp Mean WWH Smp Mean WWII Smp Mean Smp Mean Record 

·:n t Creek l 1. 5.7 1 118 l 0 0 1 52 0 1 0.1 1973 
3.5 X * * Y. * X * X • 
\.!~:11 

Wi 

ivc Mil~ l l 6.2 l 108 l 0 l 1 18 0 1 0.6 1973 

Creek X * * X * X * X * ti 
W\-111 . 
tli-i 

o lf Creek 1 1 6.2 1 66 1 0 0 1 34 0 1 0.1 1973 
3.5 X * * X * X * X * 
~MIi 

u 
illlc Indian l 3 4. 37 3 5 3 1.67 2 3 303 .3 2 755 0 3 0.63 2 2 6.8 1 2 0.26 2 6.1 1973 
GuyJn Cr. X * • X • X * • X • X * X * X * 1975 

5.•I 

~MIi 

s. u few 
If 11 lam Creek 1 1 6.2 1 77 1 0 0 1 230 0 1 0.3 1973 

1-1~111 X • .. X * X * X * 
s 

(Continued on next page) 

Skelly and Loy (1973) 

USGS (1975) 
concentrations in mg/1; 

conductivity In umhos/cm; 

pll In S.U. 

• 

• 



Indian Guyan Creek Tributaries (Continued) 

pll A lk.1 I lo- Ac ldlty Sulfates TOS Conduc- Total Iron Total tin Total Zinc Total Al 
St re .1m tlarne ily tivlly rm~; ------ , I I I ' ' Period 
u~,: ucs1gn.~l"Too he I ' ' Exe I Exe I I [xc ' Exe I [xc ' ' of 
fioHiiffon Sow·~ UUII Smp Mean Smp Mean Smp Mean PWS Smp Mean WWII Saip Mean Smp Hean WWII Smp Hean WWU Smp He<10 Wlllt Smp Hean Smp Hean Record 

Geor !JC•~ Creek 0 2 6. 75 _l __ 89. 5 2 0 0 2 140 0 2 0.35 1973 

2 .4 X • * X * X * X * 
Wh'II 

IIM 

Rocky fork l 1 6.2 1 74 l 0 0 1 60 0 1 0.3 1973 
3 .. .:i X • • X • X • X * 
~1,111 

WI 

urhkc. fork l 1 6.2 1 85 1 0 0 l 48 0 
11 

1 0.2 1973 

l. 9 X * * X • X * 
. 
' X • 

\·11-111 

NU 

l'erigcn Creek 0 l 7 .0 1973 

l. 7 X * 
5.4 

WI-Ill 

_ lle_il 
Sk e lly il.__O~d~L:---o-y~( .~9-:7:-3):--- --- - ---------.------- ------------------------------ --

conccntrat ions In mg/I; 

conduc t iv Hy In unllos/cm; 

pll In S.U. 



Leading Creek - source to confluence with Ohio River and tributaries: 

Thomas Fork {Hysell Run, Bailey Run, East Branch Thomas Fork, Ball Run, 
Wolfpen Run), Little Leading Creek, Grass Run, Dexter Run, and Mud Fork. 

Leading Creek is 29.5 miles long and drains 151.08 miles2 in Meigs, Gallia 
and Athens counties. The abandoned coal mines are unevenly distributed with 
the majority of mines occurring near the banks of the mainstem from mid-stream 
to mouth. One large surface mine was abandoned near the mainstem source. The 
majority of the northern and eastern tributaries entering Leading Creek in its 
downstream reaches are affected by numerous abandoned strip and underground 
mines. The coal mined in the drainage is the No. 8a which has a high 
pollution potential for surface and underground mining. Data has been 
collected on Leading Creek and its tributaries by USGS, FWPCA, Ohio EPA OWPC 
and OLPC, and Skelly and Loy. Sampling was accomplished in July and November 
for 10 years discontinuously over the period 1966 to 1979. 

The mainstem of Leading Creek was sampled near the mouth and at the confluence 
with Little Leading Creek. The modal pH value of 7.0 S.U. and mean alkalinity 
of 65.1 indicate adequate buffering capacity. Occasional pH values in the 5.5 
to 6.5 S.U. range accompanied by minor net acidities were observed. 

Sulfate values increased downstream. The low value of 28 mg/1 was obtained 
near the ma i nstem source. Va 1 ues as high as 950 mg/ 1 were found near the 
mainstern mouth. The mean sulfate value of 226.7 mg/l does not exceed the PWS 
standard. Mean total iron concentration exceeded the WWH standard but only 2 
of 11 observations were actually in excess. Total manganese was the only 
constituent which was present in severely high concentrations. TDS 
concentrations were well within the WWH range. 

Two fish kills, resulting from acid mine drainage were reported on 
August 8, 1972 and August 26, 1970 by Ohio DNR, Division of Wildlife. These 
incidents are probably evidence that slugging occurs along the mainstem when 
heavy precipitation events -occur during low flow periods. 

Thomas Fork and Bailey Run contained the poorest water quality of Leading 
Creek tributaries. They were characterized by a deficit in buffering 
capacity, moderate to severe pH, net acidity, total iron and manganese 
problems. Bailey Run contained total zinc concentrations which exceeded the 
WWH standard. Total aluminum concentrations up to 22.9 mg/1 were encountered 
in Bailey Run. 

Tributaries with minor to no pH problems and limited to adequate buffering 
capacity were the :ast Branch of Thomas Fork, Little Leading Creek, Dexter 
Run, and Mud Fork . Sulfate concentrations were below 250 mg/1 but minor total 
iron problems were evident. Total manganese concentrations occurred in the 
minor to moderate problem range, but were twice as high as in streams without 
abandoned mines. 

Tributaries which contain no abandoned mines entered the mainstem near its 
source. These are Ogden Run, Sisson Run, Five Mile Run and an unnamed 
tributary on the West bank of Leading Creek near Five Mile Run. Occasional pH 
values below the WWH standard were found as well as minor total iron 
problems. Sulfates were less than 60 mg/1 except on Ogden Run where they were 
123 mg/1~ Most of these tributaries were only sampled once. 

An Ohio DNR reclamation project {located in Scipio Township of Meigs County 
wi 11 restore 168 acres of·,,·stri pped 1 and border i ng Litt 1 e Leading Creek which 
has caused flooding in the Harrisonville area. 
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St rc,1111 tl.1rnc 
iffli 
"Se,p~·1l im!1ot,1~ Period Degree 
Us,i Ur.~11,1t iou Const No llo Sc1111plc No of of 
Pol liiTI oa Source (Un it) Exc/Smp Honlhs Yrs P.ecord He4n Max Min Proble1a Reu1arks 

~eadlog pit 2/19 July - 10 1966-69 7.0 1.8 5.5 0 Ohio ONR 
Creek November 1971-75 (mode) • Reclamation 

2~1/;9.°5 1978 Project 
n.:;1r--
u;-s, Up (U,S) 

' ·' . AlkallnHy -/18 July - 6 .1966-69 65 . 1 118 1 
November 1971-75 II • 

1978 

Acidity -/2 N l 1960 26 37 15 0 
• 

< 
• __. 
w Sulfate 2/19 July - 8 1967-69 226.7 950 28 0 

November 1971 - 75 .. 

Conduct I vi ty -/13 July - 10 1966-69 571. 9 661 460 
November 1971 -75 . 

1978 

TOS 0/7 August - 1 1966-69 399.l 697 294 0 
(lsooc) October 1971-7) • 

Jotal Iron 2/11 July, 4 1968 1.36 3.2 0.57 0-l 
tlovember 197) • 

1975 
1~78 

Total Manganese H/6 N l 1960 5.0 6 . 2 2.0 l 
• 

(Continued on next ll49C) 
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-~ 

S lreo1rn t:Jme 
ITi·l - . 
'.lt:q 11e 11l1a I /ToTiiTm1 
Dse Iles 1q11 ;1 l l on 
Pollution S,-cJ,-,r-c_e _ _ 

LC2!~n_3 
(:. (~1..··k 

(C oi1Ti nur.d) 

I., 

Const 
(Unit) 

Totill Zinc 
(mg/1) 

Total Aluminum 

USGS (1966 -69, 1971-75, 1978) 
flll'CI\ {1968) 
Sl:ii lly and Loy (1973) 
concentrations in mg/1; 
conductivi ly in umhos/cm; 
pll in S. U. 

No tlo 
Exc/Smp 

0/7 

-/6 

Sample 
Months 

July, 
November 

July, 
llovember 

110 
Yrs 

2 

2 

Period 
of 

Record 

1975 
1978 

1968 
1975 

Mean liax 

0.018 0.03 

1.03 J.6 

Degree 
of 

Min Problem Remarks 

0.009 0 
• 

0.30 
• 



< 
I 

-4 

01 

pll 
Stre :11T1 tla111c 
mri~·. ' IJ,;.-. lli··, 1c,1,1t ion Exe I 
l'o llul I on · Sour ce l·/\-111 Smp Mc.in 
- -----· 
1l101H<1S l'ork · 5 5 

(Dirt Creek) 3 

10.2 
~·.m 

~.?~ __ Qjl 
11.iiley Run 3 3 

, .J J 

, ~/W'I . \ 
_!!_~.fl 

£c1 s t Br,mch 0 2 
Tho111c1s fork 0 

7. 2 

~nm 
s 

Little l eading 3 5 

Creek l 

10.6 

~MIi 

u s 
Oexl er Run 0 l 

5. ) X 

W\-111 

5 

(Continued on next page) 

USGS (1975, 1970, 1979)1 

Ohio Ol.PC (1979)2 

Skelly and Loy (l973) 

Ohio £PA OI/PC (1975)1 

3.96 

• 

3.)2 

• 

6.6 

• 

6 .02 

* 

6. 5 

* 

Alkal in- Acidity Sulfates 
ity 

I 
d ' Exe I 

Sr.ip Mciln S:np Mean PWS Smp Mean 

5 0 5 7.96 5 5 550 

• 2 * l * 

4 0 4 297 ) 4 494 

• J * l * 

2 40 2 0 1 2 245 

* 0 • 0-1 * 

5 36.8 5 9 .0 0 5 160 

• 0 • 0 • 

l 49 l 0 0 l 240 

* X • X * 

Leading Creek Tributaries 

TDS Conduc- Total Iron Total tin Total Zinc Total Al 
livlty 

I I I ' Period 
Exe I I Exe I Exe I Exe I ' of 
Wl-/11 Smp He an Smp Heao L-11-/11 Smp Mc an ~i:.111 $mp Me an Willi Smp Mc an S111p Hean Recor d 

2 llOO 4 4 4.0 H 2 0 . 31 2 8.0 1973 

* l • * 1975 

4 4 2577 . 5 4 2700 4 4 19.5 4 4 8 . 96 4 4 0.63 !____B.9 1979 

2 * * J * J * l * • 

II 

2 695' 2 2 1.9 2 2 2.05 1979 

* 1 . * l-2 • 

2 577 .5 l 3 2. 07 l 2 0.97 1973 

* l • l • 1979 

1 1 2.5 1973 

X * 



leading Creek Trlbut :s (Continued) 

pH Alkal In- Acl dity Sulfates TDS Conduc- Total Iron Total Mn Total Zinc Total Al 
Strc.1::1 ll<J ;1e Hy tivity 
r.:ff1-;-s , l ' I I I Period 
U,;,:--r,c~.1<Jn ,1 [, on Exe , i : Exe ' Exe * I £xc ' [xr. i Exe ' ' of 
l'ollut1on So1wcc ~:WII Smp Mean Sr.ip Me,,n Smp aean PWS Smp Mean WWH Smp Mean Smp Mean Wtlll Smp Mean Wl~il Smp Mean W\.111 Smp Mean Smp Mean Rr:cord 

Mud f ark 0 2 7.3 2 72 l 0 o · 2 177 l 470 l 2 l.125 l l 0.29 1973 ----
7.9 0 * * X * 0 • * l * X * 1979 
Hl-;11 

s 
Cg<le:n Run 0 l 6.5 1 lCO 1 0 0 1 123 1 . ) 3. 7 1973 

,1. 8 X • • X * X • X * 
W'..JII 

~:t--, 
- -c-

S i S$on Run l 1 6.2 l 78 l 0 0 1 38 · 1 1 1.9 1973 --- --- II 
3.2 X * • X • X • . X * 
WWII 

NM 

< Unnamed Tributary 0 l 6.5 l 84 ) 0 0 1 52 0 1 l.O 1973 
I 

H0.~ t Bank of _, X * • X * · X * X· * 
J"I 

leading Creek 

W}III 

tlM 

five Mile Run l 1 6.2 1 f37 l 0 0 l 48 0 1 0.8 1973 

'1 . 2 X * * X • X * X • 
HWII 

NM 
USGS (1979) 

Skelly and Loy (1973) 

concentrations in mg/1; 
conductivity In umhos/cm; 

pll in S.U. 



Kyger Creek - from the confluence with Bell Lick Run to the confluence with 
the Ohio River and tributaries: 

Little Kyger Creek, Turkey Run, Stingy Run, Jessie Creek, and unnamed run 
near the city of Kyger. 

Kyger Creek is 11.8 miles long and drains 30.08 miles2 in Gallia and Meigs 
counties. Within the watershed there are 11 mi1es2 affected by abandoned 
surface mines and 0.5 miles2 affected by abandoned underground coal mines. 
The No. 8a coal mined in the area has a high pollution potential for surface 
and underground mining. Data was collected by ·skelly and Loy, USGS, and Ohio 

· EPA SEDO in the months of June, July, October and November representing 
predominantly the low flow periods of 1973, 1975 and 1977. 

Abandoned strip mines are numerous along Kyger Creek from the area near the 
source, and downstream of Bell Lick Run. Little Kyger Creek and Jesse Run are 
affected along their entire 1 engths. 

Currently Ohio DNR is planning to reclaim portions of the Little Kyger Creek 
watershed in· Addison Township to reduce off-site damage from toxic spoil and 
sedimentation. 

In 4 of 8 samp1es, pH values in the Kyger Creek mainstem were be1ow the WWH 
standard. Mean alkalinity was lower than mean acidity indicating a minor net 
acidity problem and a loss of.buffering capacity in most observations. 
Sulfates were a moderate to severe problem in all samp1es. The range of total 
iron values was 0.32 to 7.2 mg/1 and 5 of 8 values exceeded the wWH standard. 
The mean total iron concentration indicated a moderate prob1em. Total 
manganese ceoncentrati ans oaserved were in the moderate prob 1 em range. Tota 1 ( 
zinc was usually below the WWH standard and mean total aluminum was 7.35 mg/1. 

pH conditions in the Kyger Creek tributaries ranged from severe to moderate. 
Buffering capacity was depleted on Little Kyger Creek and Jesse Run and 
prob ab 1 y on the unnamed tri-butary. Su 1 fate concentrati ans were a severe 
problem in Little Kyger Creek and minor to moderate elsewhere. Total iron and 
manganese were moderate and severe respectively, and aluminum was found in 
concentrations up to 44 mg/1 on Little Kyger Creek and Jesse Run. 

Little Kyger Creek and Jesse Run are the main tributaries releasing acid mine 
drainage into Kyger Creek. Kyger Creek contains many strip mines along its 
floodplain which undoubtedly contribute directly to the mine drainage stream 
condition as well. 

Sell Lick Run is the only tributary without abandoned mines in the drainage • 

. ,./ ' 
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Stream flame rim-- -·---r-

:.: q;n,~ill io17Tol:fl m1 Period Degree 
ll :;c: ·u0 ~1r,11al1on Const tlo No Sample No of of 
Pollut run )Ource (Un it) Exc/Smp Months Yrs Record Mean Max Hin Problem Remarks 

~¥.~.'.:: Creel: pH 4/8 June, 3 1973 6.09 8.9 4.0 l Reel amation 
/ 11. fl July, 1975 (mode) • Project on 
I:.m·- November 1977 little 
- tT.-s Kyger Creek 

Alkalinity -/8 June, 3 1973 32 .8 95 0 
July, 1975 * 
November 1977 

\. 

Act di ty -/4 June, 2 1973 :
1 58.S 236 0 2 

July 1977 • 

Sulfates 8/8 June, 3 1973 789 .9 1600 460 2 
July, 1975 • 
November 1977 

< 
I __. 

()) Conductivity -/2 July, l 1975 1785 2500 1070 
November • 

Total Iron 5/8 June, 3 1973 7.20 40 . 5 0.32 2 
July, 1975 • 
November 1977 

Total Manganese 2/2 June 1 1977 3.09 3.91 2.26 2 
• 

Total Zinc 1/4 June, 2 1975 0.17 0. 40 0.02 0 . 
July, 1977 * 
October 

Total Aluninum - /4 June, 2 1975 7.35 18.0 1.4 
July, 1977 * October 

Skelly and Loy (197]) 
USG$ ( 1975) 
Ohio f.PA SEDO {l 977) 
concentrati ons in mg/I; 
conduct i'lity in umhos/cm; 
pll in S. lJ. 



l<~<J t' ( 
--i-clireek Tributaries 

pH AlkaHn- Acidity Sulfates TDS Con due- Total Iron Total Ho Total Zinc Total Al 
r ~ am 11,l!ilC Hy tivity 
fo:; ---- ' I I I I I Period 

,. _nesl9n,1CTon £xc I ' ' [xc ' £xc I ' Exe I [xc I [xc ' I of 

I Jut ion Source l~~Jil Smp Mean Smp Mean Smp Mean PWS Smp Hean \.1\.11& Smp Hean Smp Hean '-'WU Smp He ~n PWS Smp }lean l-::JU Smp Hean Smp Mean Record 
- -- -----

tlle Kyner 4 4 ] . 45 4 0 4 264 4 4 1240 l l 1170 2 2685 4 4 6.03 l l 28.2 l l 0.89 l 35.0 1973 

CrcP.k 3 • • 3 • 3 • X * * 2 • X .. • • • 1975 

11.4 1977 

w:m \ 
~-1..s 

,, 
ingy Run 0 l 6.6 l 32 l 14 l l 780 0 l 1140 0 1 o. 7'1 0 l 0.1 0 1 0.03 l 1.1 1977 

2.4 X • * X • X * X * X • X • X * X • 
~Mil 

~!J.. s~------
· '.;SC Run 4 4 4.9 4 2.25 2 I 95 . 5 4 4 49). 5 l l 1200 2 650 3 4 7 . 25 l 3 8:97 l 1 0 . 73 l 44.0 1973 

- --
l. 4 2 * * 3 * l • X • • 2 " 3 * X • • 1975 

;,llfil 1977 

-~L~ 

111a:11cd l l 3.9 l 0 l 149 1 1 930 l 1 4.3 1973 

Trillutary l ml. X • • X * X • X * 
ahove l<y9cr 

H:m 
s 

(elly and Loy (1973) concentrations tn mg/1; 

jGS (1975) conductivity in tJ111hos/cmj 

hio SEOO (1977) pll in S. U. 
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Ohio River Tributaries: 

Norman Run, Osburn Run, Storms Creek (Little Storms Creek, Yellow Branch), 
Lick Creek, Swan Creek, Teens Run, Burrels Run, Long Run, Clark Run, Evans 
Run, Stores 11 Storys 11 Run (Silver Run), Forest Run (Kerr Run), Jesse Run, 
Norman Run, Winkler Ho11ow Run. (Streams named from west to east . ) 

The Ohio River tributaries are short streams (less than 20 miles long) with 
few or no tributaries that enter the Ohio River in Scioto, Lawrence, Gallia, 
and Meigs counties. The coal bed mined in the drainages of Storms Creek, Lick 
Creek, east to Stores Run is predominantly the No. 5, but outcrops of the 
Nos. 6, 7 and 8 also occur. The region near Pomeroy in the Forest Run, Jesse 
Run, Norman Run and Winkler Hollow Run areas was mined for the No. 8a coal. 
The No. 8a coal is associated with a highly erodable sandstone which causes 
sedimentation problems on unreclaimed strip mines. The Nos. 5, 6 and 8a coals 
have high pollution potentials for surface and underground mining. 

Storms Creek and tributaries are classified EWH, from the headwaters to the 
3rd Street bridge in Ironton by the Ohio EPA. The Little Storms Creek and 
adjacent Osburn Run drainages are characterized by severe pH, acidity and 
total manganese problems where unreclaimed strip mines and abandoned 
underground mines occur. Water quality data for total iron concentrations 
1•1ere at the minor to moderate problem levels and total aluminum may be present 
up to 21 mg/1 in these streams. Streams in the area without abandoned mines 
usually had pH values within the WWH range, adequate to excellent buffering 
capacities, sulfate concentrations less than 100 mg/1, tota1 iron 
concentrations below the WWH EWH standard, but total manganese exceeding the 
PWS standard. 

Lake Vesuvius, an impoundment of Storms Creek, is characterized by adequate 
buffering capacity with no mines, reported sulfate concentrations less than 75 
mg/1 and total iron below but near the EWH and PWS standard. This lake could 
be sensitive to acid inputs from both improperly managed coal mines or acid 
precipitation. 

The Lick Creek ~d Ice Creek drainages are adjacent and have qualitatively 
similar water quality problems from abandoned mining but to different 
degrees . . pH, sulfates and total iron were minor problems and buffering 
capacity was adequate to excellent on Lick Creek. Nearby streams without 
abdndoned mines had pH values below or just within the WWH standard range, 
excellent buffering capacity, sulfates equal to or less than 100 mg/1, but 
total iron concentrations which exceeded the WWH standard. Significant 
industrial and municipal point source dischargers situated along the Ohio 
River may affect t,e lower 1 to 1.5 miles of the above streams. 

Swan Creek and Teens Run enter the Ohio River adjacent to the western edge of 
the Raccoon Creek watershed. However, most of the abandoned mines are 
underground rather than surface as in the lower Raccoon Creek drainage. Water 
quality of Swan Creek and Teens Run exhibits no effects to minor pH problems 
and excellent buffering capacity. No other problem parameters were noted from 
the limited available data. Streams wi thout abandoned mines · had similar water 
quality to those affected and to neighboring Raccoon Creek tributaries. 
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Long Run and Clark Run enter the Ohio River south of Gallipolis, adjacent to 
the eastern border of the Raccoon Creek drainage. The only problematic 
parameters were total iron and possibly pH. However, incomplete data hinders 
further analysis. 

Chickamauga Creek and the drainages of its tributaries contain no abandoned 
coal mines, however, moderate water quality problems associated with total 
iron may be the result of numerous clay quarries. 

Storys Run and Kerr Run drain an area adjacent to Leading Creek watershed. 
Severe pH, acidity, sulfate and total iron concentrations characterize water 
quality in Storys Run; while moderate to minor problems with the above 
parameters occur in Kerr Run. The No. 8a coal has a. high pollution potentia1 
for underground mining in this area, and the degree of water quality problems 
are similar to those found in Leading Creek. 

Forked Run and its impoundment Forked Run Lake are located to the east of the 
Shade River watershed in Meigs County. There are no abandoned mines in the 
drainage. The stream and lake have alkalinities of 69 and 24 mg/1, 
respectively, indicating adequate to limited buffering capacities with no 
mining. No other mining constituents were problematic. Forked Run and Lake 
constitutes an ecologically sensitive area which could respond to acidic 
inputs from coal mining and acid rain. 

In summary, only 3 of 10 tributaries; Osburn Run, Little Storms Creek, and 
Storys Run, contained severe levels of acid mine drainage. Moderate and minor 
1eve1s were noted in Kerr Run and Lick Creek. Total iron, pH and total 
manganese often occurred in excess of WWH, EWH and PWS standards in 
tributaries with no abandone:d .mines. These levels are either naturally 
occurring or emanate from cultural sources which have. not been identified. 

Patton Run, Ginat Run, Geruais Run, Storms Creek above Litt1e Storms Creek 
(Hecla Branch, Lake Vesuvius, Paddle Creek), Salliday Creek, Willow Creek, 
Charley Creek, Buffalo Creek, Paddy Creek, Twomile Run, Federal Creek (Clean 
Fork, Dirty Fork), Stillhouse Branch, Little Swan Creek, Peters Branch, 
Hildebrand Run, Sardis Run, Chickamauga Creek (Paint Creek, Little Chickamauga 
Creek), Mi 11 Creek and George Creek do not have abandoned surf ace or deep 
mines in their drainages. 

,,, 
. ./ 
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Ohio River Tr ,. _«1rles 

pH Alk .:i l in- Acidity Sulfates TOS Conduc- Total Iron Total Mn Total Zinc Total Al 
Strc ,)lll Uame jty tivity 
lliT;;·s ' ' 

, I ' ' Peri od 
U~i Dc~ 1~nal1 on Exe I ! ' Exe I Exe ' ' Exe I Exe ' Exe ' I of 
1'01 111l1 r.n Sour ce l~\./11 Snip Mr.an Smp Mean Smp Mciln PWS Smp Mean WWII Smp Mean $mp Mean W.l!I Smp Mean WWII Smp Mean \·IHII Smp Mean Snip Mean Record ------
Ginat err.ck 1 I. 6 . 35 2 43.5 2 0 0 . 2 48 ---- --- ~ 0 2 0.49 1 1 0.22 1973 

8 .5 l • * 0 • 0 * • 0 • X • _1979 
~Jim 

11;4 

Osburn Run 1 1 3. 3 1 1 640 0 1 1060 l 1 3.2 1 1 11.] l 1 0.6 l 21.0 1977 
3. 2 X * X • X • X * X * X * * 
~llJII 
lJ' SI.. 

Storms Creek 2 5 6. 52 4 70 .8 2 14 .0 0 ---- 4 97.7 113 267 . 3 2 2 0.3 1973 

15.5 0-1 * * 0 * 0 * • ·O * 1975 

HIii 1978 

J! ._~ 
l.i tt l c Storms 2 2 3.8 I 0 2 132 1 2 305.5 1 900 1 1 2. 7 1973 

:: 
Creek X * * 3 • l . • * X * 1978 

) 
) 

~- 0 

HIii 
' u.s 

La~e Vesuvius 9 18 7.0 5 49.8 1 0 0 1 42 0 l 103 14 155.7 1 2 0.95 0 1 0.02 1973 

H/11/PllS 0- 1 * * X * X * X * * 0-1 * X * 1975 

N 

rm 
Paddle Creek 0 ] 7.33 ] 0'1 . 7 1 14 0 3 67 .6 0 2 0.19 1 2 0.65 1978 

4.2 0 • * 0 * 0 • 0 * 0-1 * 1979 
~MIi 

UM 

Skelly and Loy (1973) Ohio EPA SEOO (1977) 
concentrations in mg/1; USGS (1975, USDA FS, 1978 1979) 
conducti vity In umhos/cm; 
pli In S. U. 
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pll 
5 t ri, ,1111 II il;r,e 
Ri~is ·---- I 
Usr, Uf! Slon,1t 10n fxc I 
l',il lutio,; Source ~MIi S;np Mean 
------- ----
l ir.k Crelik 

4.8 
~\.Ill 

IJ - .,.-

Sallidily Creek 
7 .4- \ 
UWII 

U:·1 

\H llow Creek 
u 
w1m 
1111 

5.9 

X * 

l 5.9 

X * 

0 l 6. 5 

X * 

Alkalin- Acidity 
lty 

·Ohio River Tributaries (Continued) 

Sulfates TOS Conduc- Total Iron 
livtty 

I I I I 

Total Ho 

I I [xc I Exe I I Exe I [xe I 
Smp Mean Sr.ap Mean Pl-IS Srnp Hean WWII Smp Mean Smp Hean WWII Smp Hean W\./U Smp Hean 

82 l - --0 l 590 ---
• X • X * 

__ 3_0 _l __ O_ 0 l 76 

* X * X • 

128 0 1 100 

* X * 

II 
I 

' 

I I 
X 

!.:-2. 
• 

0 1- 0 . 5 

X • 

0 l 0.2 

X • 

Total Zinc Total Al 

I 
Exe I I 
w1m Smp Hean Smp Mean 

Period 
of 

Record 

1973 

. 1973 

1973 

-----------------------,--,...--------------------------------
Ch a r Icy Creek ' 

5.0 

H'.411 

1111 

Ouffalo Creek 
5. 6 

~MIi 

NM 

1 l 5.9 l 106 l___Q 

X * * * 

1 5.9 l 159 1 0 

X * • X * 

0 l 20 1 28.0 1973 

X * X " 

0 1 56 1 l 1.6 l97J 
X * X * 

------- - --------------------------------------------------------
Pad ll y Creek 1 l 6.2 l 101 1 0 --- 0 l ]2 l 1 1. 7 1973 

4.2 X * X • X • X • X * 

WUII 

111·1 I'-------------------------------------------------------------
Skelly and Loy (1973) 
coneeolratlons tn mg/I; 
conduct ivlty in uml1os/cm. 
pll in S. U. 
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Ohio River Tributaries (Continued) 

pll Alkalin- Acidity Sulfates TOS Conduc- Total Iron Total Mn Total Zinc Total Al 
Stre am 11.ir.ic ity t 1 vlly 
:liTi!5 I I I ' I ' Period 
l:si!li~s1<1n .! { l on Exe # I I Exe I Exe I ' £xe I Exe I Exe ' ' of 
Fof luffo11 Source l·IHII Smp Mean Smp Me,1n Smp Mean PWS Smp Mean W'tlll Smp Mean Smp Mean \.Ml Smp Mean WWII Smp Mean W\.111 Smp Me an Sinp Mean Record 
--- -
S·,': .rn Cr0ek 0 5 6.82 5 613 . 2 3 0 0 5 93.8 2 322.5 I 5 0.88 2 2 0.165 1973 

10 .6 0 * • 0 • 0 * • 0 * 1 • 1979 
h':./li 

us 
II i I dcl>r\lnd Run 1 1 6.2 1 114 l 0 0 1 78 0 l 0.3 1973 

?..O X * • X • X * II X * • 
~:\IH 

UH 
-r 
Teens Run 1 l 6.0 1 9'1 1 0 0 1 160 0 1 0.2 1973 

3.l X • .. X .. X • X * 
\,Ji,111 

_ _J!_,2 

Long Run 0 l 6.5 1 112 _1 __ 0 0 1 96 l 1 1.6 1973 

?.. 9 X • * X * X * X • 
\.1,111 

s 
Clark Run l I 6.2 l Ii l l 0 1 1 260 l l 2 . 4 1973 

2.0 X * * X • X * X • 
W\~11 

s 
Skr.Jly and Loy (1973) 
USGS (1975, USDA FS 1970, 1979) 

Ohio EPA SEDO (1977) 

concentrations in mg/l 
conductivity In t1nhos/cm 
pll in S. U. 



Ohio River Trlbuiarlcs (Continued) 

pll Alkalin- J\cldHy Sulfates TOS Conduc- Total Iron Total Hn Total Z\nc Total Al 
'; I,· ·.: ,llO II ,1:111, lty l ivlly l.fili .. :; _ ____ ; I ' I ' I Period 
U~c ll,' , l'.}n-1tion fxc I I ' Exe ' [xc ' J Exe ( Exe I [xc I I of 
f·()Uulion :,ourcc l/!411 Smp Mean Smp MeilO Smp Mean PWS Srap Hean WWII Smp Mean Smp He.in Wt/H Smp Mc.in WWII Smp Me.in l-'lill Smp Me an Smp tlean Record 
-
Ch id: illllUO!J.l l 4 7.2 4 il9.3 0 ·4 51.8 2 4)0 2 4 9.85 2 2 0.145 1973 

Creek 0 • • 0 • * 2- 3 * l • 1979 

9.4 lligh values 
u:m neolr clay 
ua, pits 

(clay eits In headwaters 

Li Lt le 0 2 7.0 2 140 2 0 0 2 94 0 2 0.45 197) 

Ch 1,ck amauga 0 * * 0 * 0 • 0 * . '-
Creek I' 

• 11.5 

~IWII 

NM 

Mill Creek 0 1 7 .o l 96 l 0 1 l 160 l 1 1.1 197) 

l.O X * • X • X * X • 
l~\·/11 

_Nl·I j_ga s ~,e 11 s 
George Creek l 1 6.2 _l _ )05 l 0 0 1 46 1 1 18. 7 1973 

4. l X • • X * X * X • 
IMli 

-'~ll<J~~-we l l s 
Storys Run 1 1 3.0 1 261 l 1 1200 1 1 14 .0 1973 

2.9 X * X * X * X * 
~MIi 

NM 

Kerr Run 2 2 5.4 2 ll. 5 l 2 235 2 710.5 2 2 4.)5 0 2 0.105 2 3.5 1975 

l.6 2 • 4 0-1 * 1 * 0 * * 
1-/HII 

u s 
USGS {1975, 1978, 1979) 1 Surface samples 
Skelly and toy (1973) 2 6ottom samples 
Concentrations In mg/l 
conductivity In lfl1hos/cm 
pll lo S.U. 



pit A lk al ln-
<; Ire: fl~ i l·lil;;1r. ity 
g iTr~'.;-- - - iJ 
Us,~ T1,::~1~,3 t1on Exe I ' Polluti on Source ~/WII Smp Mean Smp Nean 

forkc:rl Run 

El. 4 

0 2 7.6 2 69.5 

0 * * 
EWll/?IIS 

Acidity 

I 
Smp Mean 

Ohio River Tributaries (Continued) 

Sulfates TOS Conduc- Total Iron Total Mn 

I I 
tivity 

I I 
Exe I Exe I I Exe I Exe ' P,~S Smp Mean Wl-lH Smp Mean Smp Me,1n WWII Smp Me an WWH Smp Mean 

0 2 26 . 5 0 2 0.63 2 ·2 0 . 7.3 
0 • 0 * 1 * 

Total Zinc · Total Al 

' Exe I I 
WHII Smp Mean Srnp Mean 

Period 
of 

Record 

1979 

1:11 '---------'-------- ----------,----------------------------------
Fork ed Run 

Lake 

N 

Hlll/n/S 

/iM 

2 12 7.41 2 24.S 0 
0 It • X 

26 ~12 143.3 0 1 0 . 39 0 1 0 . 02 1978 
* * X * X * 

-· -----r·~~~~~~~~~~~~~~~~~~~~~~~....-~-:-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Skelly and Loy (1973) 
Concentrations in mg/1 
conductivity in u111hos/cm 
pll in S.U. 



Pine Creek· from the conf1uence with Painter Creek to confluence with the 
Ohio River and tributaries: 

Lick Run, Sperry Fork (Union Branch), Little Pine Creek (Darby Creek, 
Ellisonville Creek, Crazy Creek, Cannons Creek, Tar Kin Run), Bear Run, 
Turkeyfoot Run, Hales Creek (Bloom Furnace Creek, Brady Run), Buckhorn 
Hollow, Brushy Fork, Olive Creek, Kimble Creek, Negro Creek and Painter 
Creek. 

Pine Creek extends 48.0 miles and drains 184.7 miles2 in Lawrence and Scioto 
Counties. Coal beds mi·ned in the watershed include the Nos. 4a, 5 and 6, all 
having high pollution potentials for surface and underground mining. A large 
number of abandoned underground and strip mines occur in the drainages of 
Little Pine Creek and its tributaries Darby Creek, Ellisonville Creek, Crazy 
Creek and Cannons Creek. NtJTJerous abandoned mines also occur in the Sperry 
Fork and Union Branch drainages. Hales and Bear Creeks may be affected by 
drainage from clay pits as we11 as coal . strip mines. 

Pine Creek and its ·tributaries have been sampled in the years 1972-75 and 
1977·79, however, on1y pH, tota1 alkalinity, acidity and conductivity have 
been consistently monitored and data on metals is sparse. Data sources 
include the USDA Forest Service, USGS, Ohio EPA and Skelly and Loy. pH, 
alkalinity, acidi"ty and conductivity were sampled over the entire year whi1e 
metal information was collected primarily in June through October. 

The pH in the mainstem of Pine Creek was below the WWH standard of5.S S.U. in 
10 of 42 samples. Minor pH problems in the range 5.5 to 6.4 S.U. were found 
in 9 of the 10 ~amples which exceeded the WWH standard. One observation of 
3.8 S.U. was made near Wheeler.sburg, near the mouth, although pH values this 
low were uncormion. Minor infractions of the ~WH standard for pH occ~rred in 
Little Pine Creek, Cannons Creek, Brady Run and Brushy Fork. Severe pH 
conditions and a deficit in buffering capacity were observed in Sperry Fork, 
Ellisonvi11e Creek, Crazy Creek and Negro Creek. Streams with severe pH 
conditions also had moderate to severe levels of net acidity, and sulfates 
greater than 60 mg/1. Turkeyfoot Run and Saw Mill Run contained no abandoned 
mines but one sample pH value for each fell below WWH standards net 
alkalinities from 60 to 130 mg/1 Caco3 were reported for these streamsand 
buffering capacity was excellent. -

Tota 1 iron concentrations exceeded the WWH standard in Pine Creek and its 
tributaries to a minor degree, with the exception of Negro Creek where 
conditions 'Here severe. Although infrequently reported, tota1 manganese 
concentrations were moderate problems in Pine Creek and tributaries (up to 4.9 
mg/1). Zinc and a1uminum do not appear to be problematic but the data is 
insufficient for determination. 

The only parameters for which water qua1ity trends 1.vere determinable from 
available data were pH, alkalinity acidity and conductivity. These four 
parameters appear to remain fai~ly constant from year to year. 

The most degraded stream qua 1 i ty emanated from streams with abandoned, 
underground mines including Sperry Fork and Cannons Creek. Streams with 
abandoned surface mines did not exhibit a simiiar degree of effect. 

Tributaries of Pine Cr~ek with no abandoned mines are the Sug~r Creek and 
North Fork of Lick Run, Duck Creek and Poplar Fork, Cooney Branch, Turkeyfoot 
Run, Sa l ters Creek, Howard Run, Jackson Fork, Youngs Branch, Hope Hollow 
Creek, and Saw Mill Creek."'.' _,. 
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- -~------·---

S tr :~,'!:n ;t ,r ,! ~ 
r; IT ----
·:~i;: ;.i-·,i1_--,11 i/ ToT~.il m 1 Period Degree u .·, .... --------- -------

Const r:o No Sample No of of ,/·1t:_::.~'l'!;~!_n --
I o u 11 nn '.,011rcr. (Unit) fxc/Smp Months Yrs Record Mean Max Min Problem Remarks -----

f'il' r. er r.c k pH 10/42 January - 7 1972-75 6.7 7.7 3.8 0 71 i~u- ·- D·~cember 1977-79 (mode) "' fs'.'..'Hlsnr.~, 
tr;---s·; ·up ( S ,U ,R) 

Total Alkalinity -/33 Jan.-Aug. 8 1972-79 44 . 9 108 4 " Scpt.-Nov. 

\ ,Total Acidity -/29 Feb . -Aug. 7 \972-75 12.6 55 3 1 
Sept.-Nov. 1977-79 II " ' 

Con duet iv lty -/33 J,m. -Dcc. 7· 1972-75 477 .3 789 220 ; 

1977-79 • 
< 

Total Iron 6/10 June, 2 1973 1.43 3.3 0.5 1 I 
'\.) 

August 1975 • ;o 
September 
October 

Total Manganese 3/3 June 1 1975 1.82 3.7 0.77 2 • 
October .. 

Total Zinc 0/4 September 2 1975 0.093 0.23 0.02 0 
June 1978 * 

Total AluninUll -13 June 1 1975 2.73 6.6 o. 76 1 
October • 

concentrations tn mg/1 USDA foresCServlce (1972-78) 
USGS (1972-77) Ohio EPA (1972-70) conductivity tn unhos/cm 
Skelly and Loy (1973) pH In S.U . 
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· Pine Creek Creek Tributaries 

pll Alkalin- Acidity Sulfates TOS Conduc- Tol41 Iron Total Hn Total Zinc Total Al 
rc,1:n U,1me Hy ti Vi ty r, 

' I ' ' I ' Period •. , 
;; jj,,,T~:.ii.Tciil"- [xc I ' ' £xc I Exe I I Exe I [xc I (xc I I of 
, 11 u t i (10 '.;our c e ~IWII Smp Me an Smp Mean Smp HeMI PWS Smp Mean WWII Smp Hean Smp Mean W~lt Smp He an W:.111 Smp Hean WWH Smp Hean Smp Hean Record ·--- ~·-··--
ck nun 3 5 6.66 5 60 . 2 3 0 0 5 49.2 2 279 0 5 0 . 44 2 2 0.16 1973 
6.6 0 " • 0 " 0 • • 0 * l • 1979 
l~,111 

'> . --,.-. - , 
e.-ry fork 1 l 3.7 1 0 l 116 l 1 850 I 1 1.8 1973 
!> . 2 

" i. 
X • • X • X • X • 

14:JII 11 . 
!!t ~ 
Union Oranch 0 2 6.9 2 44.5 2 2 365 0 2 0.6) 2 2 0.91 0 2 0.02 2 O. l 1975 
).7 0 * • l • 0 • l * 0 • • 
}l~Jll • 
s -·---
lt le Pine l 2 6 .4 2 61 2 0 1 1 475 0 1 0.3 1 1 2. l 1973 
Creek 1 • • 0 • X • X • X * 1979 
10 . 2 

~1;411 

U,S Ue_ (US) 
Uarhy Creek l 1 4.7 l 5 l 2] l l 760 l 2 0.75 1973 
2.2 X • • X • X • 0 • 
\MIi 

-~-s 

clly and Loy (197J) 

;GS ( 1979) 

mccntrat Ions In 1119/l 
lfHluct lvi ty In umtios/cm 
I io S.U. 



Pine Creek Creek Tributaries 

pH Alkal in- Acidity Sulfates TDS Conduc- Total Iron Total Mn Total Zinc Total Al 
Stre .1111 !lame ity l l V lty 
:-1 lies I I I I I I Period 
l';~-;-IJC!. ,~<1t1on fxc I ' 

, Exe I Exe I I Exe ' fxe I Exe I I of 
follut1,)n ·)'.ltirce H~!II Smp Mean Smp Mc,)n Smp Mean P\.IS Smp Mean W\.IH Smp Mean Smp Mean WnH Smp Mean WWH Smp Mean WWII Smp Mean Smp Mean Record 

-
[ I I i s 011 v i l l e 2 2 3.55 2 0 2 2 340 ' 2 2 2.55 2 2 4.9 2 2 0.28 2 5.03 1975 
Crr.~k 3 * * 1 * 1 • 3 * 0 • • 
N 

\./1·111 

u s 
Crazy Creek 26 26 4 .10 26 176.l 24 24 860 .4 

I! 
H 5 l.66 1972-75 

N 3 ; 3 " 2 : 
. 1. . 1977-79 

WWII 
U 5 

Cannons Creek l 1 5.9 1 78 l 0 0 1 136 0 l l.O 1973 
4. 1 X * * X * X • X • 1 
WWI 
U f cw small 

Tar Kin 0 l 6. 5 J l 100 1 0 1 1 403 0 l 0.4 1973 

Run X • * X * X • X • 
2.2 
Wi-111 

u s 
Bear Run 0 3 7.5 3 162 ) 3 525 l 3 3.39 2 2 4 . 25 0 2 0.015 2 0.165 1973 

4. 4 0 • * 1 • 1 * 3 • 0 • * 1975 
W\.111 

s 
Turkeyfoot Run 1 l 5.9 1 56 0 ' 1 58 0 l 0.04 1973 

10 . 2 X • * X * X • 1979 
WIIII 

liM 

Skelly and Loy (1973) concentrations In mg/l 

USGS (1972-1975) conductivity In llllhos/cm 

USDA FS (lp~7inl970) 



Slre ;un u.-~m·~ ;.: n,~s ·--------- ' 
Y.'·C, 01~ .ino11_ (xc 
1i,111ul 100 Source ~lllll 

pll 

j 
Smp Mccln 

------"('·--·--- -- - -----
IIJ lcs Creek 

9.9 

~IIHI 

l 

X 

5. 9 --
• 

u_s ( some scotlcrei, smalU 
0100111 furnace l l 6.2 

(reek X • 
1 

~,~a 
' \ 

U · S f c~, ---------.- . 
Brady Run l 3 6 . 27 

5 . 3 l * 
WWI 

_!!_.:~•~ cl al 
Ouc Uwrn l 30 7 .16 

llo I l Ol-1 X 

II 

I/Wit 

s 
Brushy fork ( 18 30 6. l 7 

3.7 1 . 
14\./11 

u s ---
USDA FS (1972-75, 1977, .1979) 

Skelly and Loy (1973) 

Alkalin- Acidity 
i ly 

j I 
Smp Me,1n Smp Hean 

l 45 1 0 -------. ---
• X • 

I 65 l 0 

• X • 

3 49 2 7.5 

• 0 • 

20 65 . 6 30 9.28 ---
• 0 * 

16 19. 7 30 12.5 

* 0-1 " 

Sulfates 

I 
£xc I 
PWS Snip Hean 

0 l 86 

X • 

0 1 52 

X • 

0 3 132 

0 • 

0 l 74 

0 • 

0 21 99 

0 • 

concentrations to mg/l 

conductivity tn 1.,nhos/cm 

pll in s.u. 

Pine Creek Creek Trlbutclrlcs 

TOS Cooduc- Tot.ii Iron 

I 
tivity 

I 
Exe I ' Exe ' WWII Smp Hean $mp Hean WI-Ill Smp Mean 

0 l 1.0 
X • 

0 1 0.4 

X • 

II 

2' l 1.5 

1 • 

l 1 3.4 
X * 

N 15 0.40 

0 .. 

Total Hn 

' Exe ' WWII Smp Hean 

2 z 0.72 

1 * 

Total Zinc Total Al 

' Exe ' ' WWII Smp Mean Smp Hean 

Pr.riod 
of 

Record 

1973 

1973 

1973 

1979 

1972- 75 

1977-79 

1972-75 

1977-79 



Pine Creek Creek Tributari es 

pH A lk ~ l in- Ac\ di ty Sulfates TOS Conduc- Total lron Total Mn Total Zinc Total Al 
Slr ca:n Name ity tivity 

. 
rri 1c·s ----. - - t ' I I ' I Period 
ff'.:~l),~ '.> I '.}tl .J ( t Oil Exe j I I £xc ' ·£xc I I £xc I £xc j Exe I ' of 
l'oT111li on Source \·MIi Smp Mode Smp l~c?en Smp M!?an PWS Smp Mean WWH Smp ~:ean Smp Mean l.'WII Smp Mean WWH Smp Hean 1-11\'H Smp Hean Smp Mean Record 

- ---
01 ive Creek 9 29 6.6 17 33.5 29 10 .0 0 3 llO. 7 1972-75 

3.3 0 = = 0 = 0 ; 1977-79 
~:'.·J! I 

u 

Kimb le Creek 9 54 6.8 36 29.5 54 8.4 0 . 4 70.5 0 1 0.8 1972-75 

fl \ 0 C ; 0 = 0 * X * 1977- 79 

\-11,11 11 . 
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2. 3 3 = - 3 = l " 3 : 1977-79 

W,:tl 
c.::: 
I u s ,.) ____ ,.. __ 
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Painter 20 29 6.3 11 30. 5 34 12 .4 4 31 139.2 27 374 N 25 0.85 3 4 0.16 0 4 lt0 .03 4 0.1 1972-75 

Creek 1 " .. 0- 1 = 0 " * 0 • 1 ,. 0 " * 1977-79 

II 

W~iH 

--.-; 

Sa1-.,11 i 11 Run l 1 6. 2 1 130 1 0 0 1 210 0 1 0.4 1973 

N X * X .. X * X * X * 
~MIi 

UM - · ·-· 
USDA FS (1972-75, 1977 - 1979) concentrations In mg/1 

Skelly and Loy (1973) 



Raccoon Creek - from the source to confluence with Ohio River and 
tributaries: 

Sear Run, Bullskin Creek (Burnt Run, Little Bullskin Creek), Claylick 
Creek (Little Claylick Creek, Long Run), Garner's Ford Bridge Run, Barren 
Creek, Flatlick Run, Karr Run, Indian Camp Run (South Fork Indian Camp 
Run), Rockcamp Run, Hogg Run, Pierce Run, Elk Fork (Wolf Run, Puncheon 
Fork), Brushy Creek (Brushy Fork, Pumkin Hollow, Mitchell Ho11ow), Onion 
Creek, Hewett Fork (Trace Run, Grass Run, Pine Run, Carbondale Creek, Mud 
Lick Run, Yost Creek), Sandy Run (Little Sandy Run, Hull Hollow, Big Faur 
Hollow, East Fork Big Faur Hollow, Lake Hope), Brushy Fork, Rocky Branch, 
Two Mile Run, Red Run, West Branch (Honey Fork, unnamed tributary), East 
Branch (Tick Fork, East Branch Starr Run, West Branch Starr Run 7 Starr 
Run, unnamed creek, Coonville Creek). 

Raccoon Creek is 109 miles long and drains 683.5 miles2 in Athens> Hocking, 
Meigs, Vinton, Jackson and Gallia counties. Coal seams with high pollution 
potential in the drainage are the 4a, 5, 6, 7 and 8a for surface and 
underground mining. Raccoon Creek is the most completely studied mine 
drainage effected stream in Ohio. · 

For clarity, water quality in the Raccoon Creek drainage wi11 be discussed in 
four, separate units; lower Raccoon Creek (from the confluence with Trace Run 
to the Ohio River), middle Raccoon Creek (from the confluence with Elk Fork to 
Trace Run), Little Raccoon Cr~ek (source to confluenca with Raccoon Creek), 
and upper Raccoon Creek (headwaters to confluence with Elk Fork). 

Lower Raccoon Creek 

Abandoned coal mines in the lower Raccoon Creek area are exemplified almost 
exclusively by abandoned strip mines. The most intensely mined, abandoned 
areas are located near the mouth of Raccoon Creek within the watersheds of 
Bullskin Creek and Claylick Run. No abandoned mines exist between Adamsville 
and Northrup. The lower Raccoon Creek receives water low in pH and high in 
dissolved solids and aci-dity from the middle and upper reaches which are 
affected by numerous abandoned underground mines. 

Lower Raccoon Creek water quality has been monitored upstream at Adamsville 
from 1959 to 1979 the present by USGS, and was also monitored by the FWPCA, 
Oh~o EPA and Skelly and Loy. Tota1 dissolved solids (TDS), sulfates and pH 
conditions have remained relatively constant over the 21 year span. However, 
seasonal concentrations of mine drainage constituents are significantly higher 
and pH is lower from July through October. Concentrations of sulfate and TOS 
are approximately two times lower from March through May. Buffering capacity 
is exhausted and net acidities approach 126 mg/1 during low fow conditions. 
ihe small number of total iron, manganese and zinc samples preclude a similar 
evaluation. 

The concentrations of mine drai~age constituents in lower Raccoon Creek are 
much higher than in its 1oca1 tributaries including those receiving abandoned 
mine drainage. Bullskin Creek, Claylick Run and Barren Creek all contain 
neutr~l pH conditions, net alkalinities and total iron and manganese 
concentrations similar to drainages without abandoned mines. Only Indian 
Creek and Clear Fork exhibited total iron values in excess of the WWH standard 
a1~hough neither appear to have abandoned mines . Total manganese exceeded the 
PWS standard in all but one sample on all reported tributaries. Those 

.. ./ 
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tributaries with abandoned mines had much higher sulfate concentrations, up to 
400 mg/1, while streams without were under 100 mg/1. 

Tycoon Lake is an impoundment of an unnamed tributary to Raccoon Creek below 
Trace Run at Vinton. Neutral pH values, alkalinities less than 50 mg/1, 
sulfates of 20 mg/1 and total metal concentrations well below the EWH and PWS 
standards are characteristic. This impoundment has a adequate buffering 
capacity with no abandoned mines. Tycoon Lake could be sensitive to moderate 
additions of acidic water which could drive the pH below standards . 

Lower Raccoon Creek tributaries appear to have an ameliorating effect on the 
mainstem water quality. A few samples obtained near the mainstem's mouth at 
Thinever indicated low net alkalinities, limited buffering capacity, higher pH 
values and lower sulfates compared to upstream stations. 

Tributaries of lower Raccoon Creek which have no abandoned mines are Clear 
Fork, Indian Creek, Little Indian Creek and Trace Run • . 

Middle Raccoon Creek 

Abandoned coal mines in the middle Raccoon Creek drainage are of the small 
underground as well as small surface type. The southern portion of this 
segnent receives severely mine drainage affected water from Little Raccoon 
Creek. The middle Raccoon Creek also receives lower quality water from upper 
Raccoon Creek. · · 

The extent of mine drainage water quality information collected by USGS, 
FWPCA, Ohio EPA and Skelly and Loy on middle Raccoon Creek is less than on the 
lower or upper portions~ S~qsonal trends were difficult to detect although 
probably exist as in the lower reaches of the stream. Over the period of 
record, no apparent changes in stream quality occurred. 

pH values are consistently below the WWH standard range in the middle Raccoon 
Creek. The segment exhibits continuous net acidities and no buffering 
capacity. Mean sulfate ·and total iron concentrations in middle Raccoon Creek 
were not considered at problem levels, and individual observations of both 
exceeded WWH and PWS standards in 4 of 19 observati ans, respectively. Mean 
total zinc was not problematic and exceeded the WWH standard at an even lower 
frequency. Total manganese concentrations were a moderate problem. Total 
aluminum was above 1 mg/1 in all samples collected from middle Raccoon Creek. 

Water quality data was minimal for some middle Raccoon Creek tributaries. 
With the exception of severe pH conditions in Wolf Run and moderate pH 
problems in Pierce Run, pH in all other abandoned mine affected tributaries 
was in the minor problem range of 5.50 to 6.49 S.U. Pierce Run and Elk Fork 
had moderate to severe total iron concentrations but in general other 
tributaries with or without mining had total iron in concentrations slightly 
exceeding 1 mg/1. Streams with no abandoned mines had sulfate concentrations 
less than 50 mg/1, while mine d~ainage streams had higher sulfates (up to 500 
mg/1). All observed total manganese concentrations were higher than the PWS 
standard in all tributaries. Total zinc, aluminum and moderate manganese 
problems occurred in Pierce Run. Elk Fork also contained moderate levels of 
manganese. 

,/ 
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\ 
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\. December .. 
II 
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-
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(Lower) Raccoon Creek Tributaries 

pll Alkalin- Actdily Sulfates TOS Conduc- Total Iron Total Hn Total Zinc Total Al 
Stream 11.i:nc ity llvHy PWS 
m1e;;--·--- , ' I ' I I Period 
lE~ U&! S J~aTToo- he ' I ' Exe I Exe I I Exe I Cxc I Exe ' ' of 
Viillufion Source 1~~111 Smp Mean Smp Hean Smp Mean P:.IS Smp Mean UlJH Sll1p He an Smp Mean WWII Smp Hean W\.IU Smp He an ~/1111 Smp Me an Smp MeilO Record 
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6.2 0 • • 1 • • 0 • l * 
m,11 
s 
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).8 X • • X * X • 11 X • . 
~11:11 

UM -------
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4. 7 0 • • l • • 0 * 0 * 1979 

\./WI 

s - .. --
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2.5 
~11:11 

s 
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1·11·/il 

II ---,- . 
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II 
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(Lower) Raccoon Creek Tributaries 
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Middle Raccoon Creek tributaries entering the upstream portions of the 
mainstem had the most extensive areas of abandoned mines. However, pH values 
in most tributaries were notably higher than in the mainstem. Elk Fork, Wolf 
Run and Pierce Run appear to be the most important contributors of acid mine 
drainage to middle Raccoon Creek. Little Raccoon Creek enters near the most 
downstream portion of the mainstem and mostly effects lower Raccoon Creek. 

Tributaries with no abandoned mines in their watersheds are Robinson Run, 
Strongs Run and Zinn Run. Strongs Run is classified EWH. 

Little Raccoon Creek 

Little Raccoon Creek is 36.5 miles long and drains 157.8 miles2. 
contains roughly 15 miles2 of abandoned strip mines and 9 miles2 
underground mines. Coal beds having high pollution potential in 
the Nos . 4a and 5 for surface and underground mining. 

It 
of 
the area are 

The Little Raccoon Creek drainage area contains abandoned surface and 
underground mines from its headwaters to mouth. The mainstem of Little 
Raccoon Creek was sampled up to 102 times between 1957 and 1979 by USGS, 
OWPC8, F~PCA, Ohio EPA and Skelly and Loy. Water qua1ity samp1es were taken 
in 1952-53 by Ohio DNR but samp1e va1ues were not included in this analysis. 
Samples were co1lected from February through October encompassing both high 
and low flow conditions. 

Water quality in Little Raccoon Creek declines due to mine drainage from the 
headwaters to the mouth as the number and extent of abandoned mines 
increases. The pH values observed along the mainstem were consistently below 
the WWH standard in 60 of 61.observations spanning 1957 to 1979. The modal pH 
values· calculated for Little Raccoon Creek above and below Lake A1ma were 6.15 
and 3.7 S.U., respectively. Below Lake Alma, Little Raccoon Creek is 
influenced by several degraded tributaries such as Mulga Run, Suffer Run, Rich 
Run and Flint Run. Net acidity.on the segment below Lake Alma averaged 79.3 
mg/1 and buffering capacity. was depleted. Above Lake Alma, mean alkalinity 
slightly exceeding mean acidity, therefore, buffering capacity was limited. 
From the headwaters to Lake Alma, Little Raccoon Creek is classified EWH. 

Data for . total iron, manganese, zinc and alt..anint..an was available for Little 
Raccoon Creek below Lake Alma. Total iron and tota1 manganese were moderate 
to severe problems in the lower segment of Little Raccoon Creek. Total 
aluminum occurred in the same general concentration range as tota1 manganese. 
Total zinc exceeded the WWH standard in 2 of 4 observations but only by a few 
tenths of a milligram per liter. 

Degradation of water quality may have occurred in Little Raccoon Creek between 
1952 and 1966. The 1952-53 study by Ohio DNR noted that pH in Little Raccoon 
near the mouth was neutral to alkaline during high flow periods. More recent · 
data suggests that near its mouth, Little Raccoon Creek is continuously acidic 
throughout the year. 

Within 500 yards of the Wellston public water supply intake near Lake Alma, 
Lit!le Raccoon Creek must meet PWS standards. Auxilliary potable water is 
taken from Lake Alma, constructed in the early 1900 1 s and Lake Rupert newly 
construct in l9i3 . The only available data for Little Raccoon Creek near the 
We11ston·Pws intake was collected in 1957 by the Ohio Water Pollution Control 
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Board (OWPCS) and in 1974 by Ohio EPA. Alkalinities from both years were 
similar respectively, at 12.3 and 13.0 mg/1. pH and acidity were reported 
only in 1957 and averaged 5.91 S.U. and 11.5 mg/1 respectively. In 1974, 
sulfates and total iron were well within the acceptable ranges for PWS but 
total dissolved solids approached the standard at 400 mg/1 and total manganese 
exceed the standard by 25 times at 1.25 mg/1. 

Lake Alma averaged 4.35 and 3.1 mg/1 for alkalinity and acidity, respectively, 
and pH was 5.89 S.U. in 1957. 1974 investigations did not report pH but 
average alkalinity was 15.5 and acidity 3.1 mg/1. Sulfates, TDS and total 
iron were well within the PWS standards Total manganese exceeded the PWS 
standard by a factor of 7. Lake Alma has two abandoned deep and strip mines 
in the southern portion of its watershed. As early as 1951, hydrated lime was 
used to neutralize the main feeder stream to the lake (Ohio DNR, 1954) which 
drains the mined areas. In March 1974 .this feeder stream entering from the 
east contained a net acidity of 2 mg/1, no buffering capacity, and total 
manganese concentrations 12 times higher than the PWS standard. The feeder 
stream is probably the main source of acid mine drainage to Lake Alma. 

Lake Rupert may be affected by a few small abandoned strip mines in the 
northern periphery of its watershed and a few small drift mines. Several 
active strip mines and two strip mine applications indicate the level of 
activity in the area may be increasing. Total manganese could be a moderate 
problem at 2.5 mg/1 according_ to 1979 information. 

Most of the tributaries of Little Raccoon Creek contain abandoned mines in 
their watersheds but are affected to varying degrees. Tributaries having 
severe pH conditions also had severe levels of acidity and no buffering 
capacity. These include Di~on Run, Goose Run, Buffer Run, Flint Run and Mulga 
Run. These streams were also characterized by severe concentrations .of total 
iron (up to 100 mg/1) and total aluminum (up to 27 mg/1). In the 1952-53 Ohio 
O'NR and 1965-66 FWPCA studies Rich Run, Dickason Run and Mulga Run were 
considered the most polluted. Recent data suggests improvement in the former 
two may have occurred between 1957 and 1979. 

Tributaries containing moderate pH problems are characterized by minor to 
mo-derate net acidities and no buffering capacity. These tributaries including 
Dickason Run, Tarcamp Run and Rich Run; also had minor to moderate total iron 
problems and total aluminum concentrations less than 3 mg/1. Manganese was 
moderately problematic for both severe and moderate pH limited streams • 

. 
Streams with minor pH problems including Keeton Run, Spring Run, Meadow Run 
and Sand Run had net alkalinities ranging from 20 to 117 mg/1. 

Sulfates were highest in streams with lowest pH values. In severely low pH 
conditions, total zinc exceeded the WWH standard frequently. 

A few streams remain which do not receive abandoned coal mine drainage, these 
are Deer Creek, Johnson Run and Tripp Run. Mcconnel Run, a tributary to Lake 
Rupert is classified EWH although it received abandoned mine .drainage. 

Upper Raccoon Creek 

The mainstem of upper Raccoon Creek was sampled 46 times between 1965 and 1978 
by the USDA Forest Service, Ohio ONR, USGS, FWPCA, Ohio EPA and Skelly and 
Loy. Samples were obtained in March, April, June, September and October on 
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the mainstem and reflect both high and low flow conditions. Sandy Run and Big 
Four Hollow have been extensively monitored by USGS from 1959-1979. An 
earlier survey of water quality was made by Ohio DNR in 1952-53 and some 
qualitative comparisons will be made based on this information. 

Upper Raccoon Creek has the highest concentration of abandoned mines in the 
entire basin. Most of them are abandoned shaft and drift mines but strip 
mining was common on the East and West Forks. 

The water quality in upper Raccoon Creek mainstern is characterized by severely 
low pH, and severely high acidity and total manganese levels, and minor 
problems with sulfate, total iron and total zinc concentrations. Total 
aluminum was in the range of 4 to 10 mg/1. The modal pH value of 3.95 S.U. 
fell close to the minimum, and net acidities averaged 116.7 mg/1 indicating a 
large deficit in buffering capacity. Total manganese concentrations were 
thr~ times higher on the average than total iron. Total zinc concentrations 
were also problematic. 

Water quality in the upper Raccoon Creek tributaries was often more degraded 
than in the mainstem. However, tributaries entering the downstream portions 
of the mainstem had fewer abandoned mines and better water quality than those 
entering near the source. 

Severe, 1ow pH conditions accompanied by severe acidities were characteristic 
of Hewett Fork, Yost Creek, Sandy Run, Big Four Hollow (at the mouth), Brushy 
Fork, Red Run, East Branch and Coonville Creek. Stre~~s with only one sample 
which suggested severe conditions were Rocky Branch and Two Mile Run. These 
streams have no buffering capacity. Total iron and aluminun were highest in 
Sandy Run, East Branch and i~ _Red Run downstream from a refuse pile. Streams 
with modal pH va1ues below 4.5 S.U. (severe levels) had sulfate concentrations 
in excess of the PWS standard of 250 mg/1 and occasionally as high as 1000 
mg/1. Total manganese levels on these streams ranged from minor to severe 
independent of other factors. Brushy Fork, although severely degraded, is 
c1assified EWH in the Ohio .Water Quality Standards. 

Streams found to contain severe pH and acidity problems in the Ohio DNR 
1952-53 study were West Branch, Honey Fork, East Branch, Brushy Fork, Hewett 
Fork, Puncheon Fork and Pierce Run. Elk Fork was considered a major source of 
acid mine drainage by virtue of 1oading rather than concentration. Limestone 
in the area may ameliorate some acid problems. If the 1952 information on 
stream conditions is . re1iable, then water quality in Sandy Run has deteriorated 
since the early 1950 1 s but the West Fork and its tributary Honey Fork have 
improved. 

T~ibutaries with moderate pH problems and moderate to minor net acidities and 
no buffering capacity were Hull Hollow, East Fork of Big Four Hollow, Big Four 
Hollow above its east fork, Lake Hope, West Branch and the West Branch of 
Starr Run. These streams and reservoir were typified by sulfate 
concentrations less than 150 mg/1, total manganese values less than 5 mg/1, 
acceptable zinc concentrations and aluminum concentrations less than 3 mg/1. 
Sig Four Hollow above its East Fork was higher in total iron · and aluminum 
concentrati ans. 
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In 1952 the West Branch of Raccoon Creek had pH values in the range 3.3 to 4. 5 
S.U. with acidities from 16-144 mg/1. Two pH samples from 1973 and 1979 
averaged 5.0 S.U. and 11.5 mg/1 acidity. Further investigations are needed to 
confirm if improvement has occurred. Improvement may be occurring in 
Wheelabout Creek, which is classified EWH by Ohio EPA. 

Data for Sandy Run and its tributaries were collected by USGS in conjunction 
with the Ohio DNR reclamation project designed to seal the deep mine complex 
in Big Four Hollow. The highest levels of mine drainage constituents occurred 
at the mouth of Big Four Hollow. Some improvement in water quality in Sandy 
Run takes place before it forms Lake Hope, probably as a result of 
contributions of higher quality water from unmined hollows below Big Four 
Hollow. TDS was above the WWH standard at Big Four Hollow, but in only 25 of 
241 samples. Seasonal water quality concentrations vary and are most severe 
during low flow periods at Big Four Hollow. This trend is less dramatic in 
Sandy Run above Lake Hope. 

Four active drift mines in the No. 6 coal were identified on Sandy Run in the 
FWPCA (1965-66) study. Three were on the east bank of Sandy Run opposite the 
Todd-Hope Hollow complex above Big Four Hollow, the other was located near the 
Loper Mine on Big Four Hollow below the east branch. These additional mines 
active in 1965-66, if not active prior to 1952, could have been responsibJe 
for the higher acidity and lower pH values observed in Sandy Run in recent 
years. 

Water quality in.Lake Hope is degraded by numerous upstream underground 
abandoned mines and to a lesser extent by abandoned strip mines. Buffering 
capacity is prob.ably non-existent in Lake Hope during spring and autumn as 
runoff has mean alkalinity and acidity values which are nearly equal. pH 
conditions are moderately problematic. The lake was less acidic during the 
summer months in 1965 (FWPCA) and 1975 (USGS). Sulfates, TDS and total zinc 
do not appear to be problematic, however, higher concentrations of these 
constituents were observed in the hypolimnion during periods of thermal 
st~atification. Total iron and manganese exceeded EWH and PWS standards at 
minor to moderate levels. Recovery of Lake Hope from acid mine drainage could 
be impaired by acid rain due to naturally low alkalinities and buffering 
capacity in the soils and runoff entering the lake. 

Tributaries to Upper Raccoon Creek with no abandoned mines include Flat Run, 
an unnamed tributary at Vales Mills, Russell Run, Tendroe Run, Onion Creek, 
Laurel Run, Mud Lick Run, Rockcamp Creek, Dunkle Creek and Silvery Creek, and 
an unnamed tributary to the East Branch 1.6 miles southwest of Starr. These 
streams often exhibited pH values less than 6.5 S.U. but only in 1973 Skelly 
and Loy samples. An underestimation of pH may have occurred. However, all 
streams in the Upper Raccoon Creek drainage exhibited total manganese 
concentrations above the PWS standard and some streams without abandoned mines 
exhibited total iron concentrations above the WWH standard. 
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The most recent bio1ogica1 study (1976) which investigated the effects of mine 
pollution on the meiofauna of mine drainage affected streams identified upper 
Raccoon Creek near C.R. 325 and Sandy Run at Sig Four Hollow as severely 
affected by mine drainage by virtue of the paucity of species and numbers of 
individuals. The authors plan to continue this investigation to evaluate the 
effects of mine sealing in the Big Four Hollow deep mine complex on the 
mei of auna of Sandy Run and Lake Hope. 

Summary 

In a 1953 survey, Ohio ONR identified 60 strip mines and 275 underground mines 
·,'Ii th 582 openings in the Raccoon Creek drainage. The FWPCA in 1966 estimated 
that 300 of the 582 openings to underground mine sites discharge continuous 
acid •.vater to the streams of the Raccoon Creek Watershed. The total number of 
sources including intermittent discharges, and seepage areas was estimated at 
3 to 4 times the 300 figure. The 1967 report determined that only one-quarter 
of the total acid load measured in the Raccoon Creek watershed, emanated as 
strip mine drainage. Undoubtedly, the number of abandoned mines has increased 
beyond the 1952 figure. 

Large scale production of coal in the Raccoon Creek drainage began prior to 
1856. No underground mines in the Raccoon Creek Watershed were abandoned 
prior to 1892, and most of the underground mines were abandoned just after 
World War I. Mines abandoned.up to 40 years prior to the 1952 study were 
still discharging acid water. 

The probability that Raccoon Creek will reverse its present state of 
degradation in the near future without massive surface and underground 
reclamation efforts is small~. 
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R,,ccoon Creek pll (33) March- 6 1965 4.5 7.4 3.5 2 
(Middle) July 1966 (mode) 
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< 
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.i,:. July 1966 
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Sulfates 4/19 M<1rch- 6 1965 166.3 510 88 0 
(40) July 1966 " 

September 1973- 75 
Hovember 1979 

TOS 0/1 1 1974 309 - - N 
• 

Conductivity -/ll M<1rch- 3 1965 493.3 890 240 II 
(15) July * 

September 1966 
Hovember 1975 

(Continued on next page) 



--- --.--- ·--··--------
S l :·~1 1;a r:~1:i:(~ 
H:1 -- ·-·------
'.) c,y1~n l ml/ iotal m1 Period Degree 
U•.Q u 2•: i11riJt hn Const Ull llo Sample Uo of of 
PolluliGn ~OUl'CC (Unit) fxc/Smp Months Yrs Record Hean Max Hin Problem Remarks 
-··----·---

R,Ka:oon Creek Totc1l Iron 4/lj M.:irch- 6 1965-66 0.71 3.2 0.2 0 
(ti i (hi! e) ( ,iO) July ~ 

(Conl inued) Sr pl ember 1973-75 
liovcmbcr 1979 

\ " Tot a I Manganese 2/lS March- 5 l96S-66 2. 78 6.0 0.0 2 
( ]5) July II . 

September 1974- 75 • 
tlovcmber 1979 

-
Total Zinc 1/ 11 tlovember J 1974-75 0.065 O.lJ 0.0) 0 

( 14) 1979 -I 
~ 
n Total -/12 Uovcmber 3 1974-75 1.47 2.8 0.18 • 

AIU11ioum ( 22) 1979 

Hll'CA lT9C5-G6 r-- USC°S-(19~9-,--
Skcl ly ond Loy (1973) 
Ohio EPA SEOO (1974) 



"(MlJdle) Raccoon Creek Tributaries 

pU Alkal in- Acidity Sulfates TOS Conduc- Total Iron Total Mn Total ztnc Total Al 
S lre.1:11 ll,1me ity livity PWS 
m rc;-~-. · --· N g I ' I I Period 

lls,--;· C,r:;1,1':M-~ Exe H f I Exe I Exe I ' Exe ' Exe I Exe ' ' of 

Poll11tic11; Sou,·c·:? ~;~Jlt Smp Me an Smp Mean Smp Mean PWS Smp Mean \.l'tl~I Smp Me an Smp Mean \.l'tlll Srnp Me an WWH Smp Mean HWH Smp Mean Smp Mean Record 
-

Robinson Run 0 l 6.9 l 51\ 0 l 28 0 l 0.85 1 1 0. 59 0 l lt O.OJ 1 lt .0.02 1979 

2.9 X * X * X · * X • X * * 

\l,·lil 

IH1 --··----· ...---- I ( 
Stron~ Run 0 2 6 .9 2 4J .5 1 15 0 2 28 2 172 . 5 1 2 1.05 2 2 0.37 1979 

10.4 X • X * X * X • X * X • X • 
jl 

~/\·Ill ' 

lri ~ -

Flat L lck l 2 6.4 2 41. 5 1 0 0 2 31.5 2 2 l.11 l l 0.67 0 l lt.0.03 l 1t 0.02 1973 

Run 1 • * X It 0 • 1 • 0 * 0 * * 1979 

5.1 
H'.·'11 

s 
Unna1;1cd 1 1 5.9 l 25 1 0 0 1 116 0 1 0.4 1973 

----
lr ibutary X • X • X * X * 
at Mincrton 

II 

W\·111 

us 
I rid I c)n C,Jlllp l 1 5.9 1 25 1 0 0 1 116 0 1 0.4 1973 

nun X * • X • X • X * 
2.2 

~IWII 

U, lip (S) --- . __..,...-~----

Unnamed lrib. l l 5.7 1 32 1 0 0 1 82 l 1 2. 4 1973 

/\cross from X * • X * X * X * 
Rocl:carnp Run 

N 

\.II-al 

s 
Ohio EPA SEOO (1979) 
USGS (1979) 



(Middle) Raccoon Creek Tributaries 

pit Alkalin- Acidity Sulfates TOS Conduc- Total Iron Total Hn Total Zinc Tot.il Al 
St.ream t1 ,1me Hy li11Hy PWS 
l.fiTr:s'· -·---- !I I ' I I I Period 
ll•.c llcs &9.!1,1t10.1 Exe I ' ' £xe I Exe I I Exe I [xe ' Exe I I of 
l'o TluL ion '.ir.urce \llm Smp Mean S~ip Mean Smp Hean P\-IS Smp Mean W',lit Smp He an Smp Hean WIJII Smp He an WI-Ill Smp Meara W\411 Smp Mean Smp Mean Record 
- - - -----~ ..---

Rockc:amp nun 1 l 5. 7 l 19 l 0 0 l 154 0 l 0.9 1973 ---
2.0 X • • X * X • X • 
\MIi 

_(!~ ' 
l i1111' Run l 1 5.7 1 60 1 0 0 l 46 0 l 0.8 1973 

ti X • * X * X * 
II 

' X * 1979 
' \./:-HI 

NII ----· 
Pierce Run 9 9 4.47 9 2 9 57 .3 J 9 245 7 9 6 .6 8 8 2.99 2 6 0.14 6 5.3 1973 

- 7. ] 2 = 2 0-1 " 2 " 2 * 0-1 • * 1979 I = .. 
~ 

~ \MIi 

_u,_s,n, 
[ lk fork 8 11 5. 62 7 17 0 96.6 4 lO 405.2 0 4 101. 25 2 890 5 10 1.09 6 6 2.09 0 4 0.04 4 0.63 1965-66 

la.6 () 9) (la) (19) (22) 0 * (22) (5) (5) 1973 

HWII l t " 2 t l t 2 + 2 t 0 • * 1975 
1970-79 

U,S. Up (U,S) 
Puncheon fork 3 4 5.9 4 19.5 4 7.8 1 4 182. 5 2 345 2 4 1.36 2 2 l. 7 1973 

5.6 l " ~ 0 • 0 • * l * 1 * 1979 

\MIi 

_ _\!.~_ 

\lo If llun l l 4.0 l 0 l 17 l l 500 0 l 0 .3 1973 

7. l X • * X • X * X * 
111m 
s 

Ohio EPA, OLPC (1979 fllPCA (1965-66) 
Skelly and Loy (1973) USGS (1970-79) 
Ohio EPA srno ( 1975) 



I rc,M tli!r.lC 
r-,i ·- -
,7,1.11 -::ntiiiTlfoTil m1 Period Degree .. c~ n.::,, i~p c1t fon Const No No Sample No of of ol fo n ,jn - s011,-=--c~-- (llnit) Exc/Sr.ip Months Yrs Record Mean Max Min Problem Remarks ·--

it t.J e R ilCCOOn pit 18/19 March- 7 1965-66 3.7 7.1 3.0 3 all stations rc,' k ( 5,1) September 1972-75 (mode) - 1952 date nll.'J November 1979 not shown 
~J/ Vil 5" / nlflk • 

' 
39/45 February- 2 1957,73 6.1 6.8 4.8 1 

March "' above Lake 
MJy, July JI JI lma . 

, 5 , Up ( S , U , R ) 
Alkal inlty -/16 March- 6 1965-66 15.4 124 0 all 

(50) Scptc:nber 1972-75 = stations 
llovcmber 

-/45 February- 2 1957 ,73 14 .0 147.5 0 above 
March * Lake Alma 
May, July 

--
500 yds. of Acidity -/19 March- 7 1965-66 79 .3 580 0 2 1 all ~llston Plant intake (54) September 1972-75 " stations 

• f ro1a the source llovcmbcr 1979 
;> Lake Alma 

-/45 February- 2 1957 ,73 11 . 72 207 .8 0 0-1 above 
March • Lake Alma 
May , July 

Sulfate 0/20 March- 7 1965-66 225.7 400 65 0-1 
(54) September 1972-75 .. 

llovember 1979 

TDS -12 August 2 1972 383.5 468 299 0 
1974 • 

Conductivity -/10 Mdrch- 6 1965-66 596 .6 1050 240 0 
(43) September 1972-75 

November 

(Continued on ne xt page) 



: 
.. 
) 

·- ···. . . --··----·----··· ·------------------
S 1.r,,.1111 ll t1:11r. 
l;i:1 
'.) , ' 1,·. lll. , :1/1 r,t,1l lill 

11 .i• Ii ; i•i;i;,l i ;~o····· . 
i'iJ 11 u I 1 011 :,o,H"c~ 
---------··-----

Con'>t 
(Un it) 

Lilt le ttaccoon Creek Total Iron 
(Continued) 

,, ' Total Manganese 

Total Zinc 

Tot.11 
Alu11inu11 

IJSGS 09J2-79r 
Skelly und Loy (1973) 

flo llo Sc1;np le 
L«:/S:np Months 

7/10 I-larch-
(51) Scpt1:i:iber 

Uovcmucr 

11/ll March-
( 4-1) September 

llovember 

2/4 November 

-/5 November 

Period 
No of 
Yrs Record Mean 

7 196S- 66 22.64 
l972-7S 

1979 

.., 1965-66 l.69 
1973-75 

1979 II 
• 

2 1975 0.14 
1979 

3 1974-75 3.9 
1979 

Oegree 
of 

Max l-lin Problem Remarks 

320 0.1 l 
" 

7.3 0.21 2 
-

0,2 0.00 N 
• 

8.8 . 0.0 
• 



Little Raccoon Creek Tributaries 

pH A l k a 1 in- Acidity Sulfates TDS Conduc- Total Iron Total Mn Total Zinc Total Al 
Strca1n llilr.iP. ity tlvi ty PWS r.rnes ____ . -- , 

I I I ' I Period u-;,~,k~ 19n,1t ton Exe I I I Exe ' he ' I Exe ' Exe I Exe I ' of 
roTluT 1 on ·source ~IHII Smp Me an Smp Mean Smp Mean PWS Smp Mean WWH Smp Mean Smp Mean Wl411 Smp Hean WIJII Smp Me an WWH Smp Mean Smp Mean Record 

1:ce ton Ihm l 2 6.2 l 40 2 0.5 0 2 101. 5 l 170 0 2 0.64 1 1 0.67 0 1 lt. 1 o. 31 1973 ---
2.3 l • * 0 • 0 • "/.. .. 0 • X • 0.03 * 19792 
l-l'.111 X * 
s 

---,. 

S~ring Run l 2 6.35 1 23 2 0 0 2 76 1 110 2 2 3.69 1 1 0.86 0 1 lt. l lt. 1973 ---
4.G X • • 0 • 0 • X * l • X * 0.03 0.02 l 9792 

II 

1-11-111 
. X * * 

s 
Oickason Run 7 7 4.76 6 10. 7 7 70.9 2 7 223 0 1 236 6 338 5 7 2.28 5 5 4.28 1 1 0.09 1 0.7 1965-66 

8.4 (18) _ (.fil_ {lBt { l Bl X • *18} {181 {181 1973 
< I-MIi 2 * • 2 • O· • I * 1 • 3 .. X • • 19791 
01 U, S, Up (U,S) 0 

Uixon Run 1 1 3.0 l 0 1 103 l 1 650 1 1 13.6 1973 ----
ti X • • X * X • X • 

w.m 
u s 

T ,ire .iir.p Run 2 2 5.2 1 5 2 1.5 0 2 34.5 0 1 99 1 100 1 2 1.35 1 1 0.85 0 1 lt. 1 0.5 1973 

2. l 2 * • 1 • 0 .. X • X • 1 • X • 0.03 X * 19792 
Wlllt X • 
u. s 
Goose Run 1 1 2.7 1 0 2 523 2 2 840 0 1 1200 2 2 100.9 1 1 6.5 l 1 0.56 1 48.0 1973 

l. 5 3 .. * 3 * 2 • • 3 * X * X • * 1979 
l-1'.·/11 

~s 
Ohio EPA SEDO (1979) USGS (1979) 

Ske lly and Loy (1973) 



Little Raccoon Creek Tributaries 

pll Alkal in- Ar.idtly Sulfates TOS Conduc- Total Iron Total Mn Total Z Inc Total Al 
Strc,1in 11,1:oc ity tlvity PWS 
Iii~--- --- I I ' I I j Period 
U·.,11 ll,!s1,,11,1f1on Exe I I I [xc ' he I I Exe I Exe I Exe I I of 
T•,illut fon Source ~i:u Smp Mciln Smp Mean Smp Meiln P\.IS Smp Mean WWII Smp Me an Srap Hean ;;;;u Smp He an W:./U S'llp Hean Wl,11 5.-np Hean Snip Mean Record 
--- . ---,--------------,..--------- . .--
liuf f l!r Run l 1 2.9 l ))0 l l 040 0 1 1300 1 1300 1 1 94 .0 l l 10.2 1 ) 0.38 1 27 .0 )973 

2.11 X • X • X * X * X • X • X • X X X * 19/9 
\~\Ill 

II, S 
-r .,_ - ----.-·- -

fl int nun 1 l 3.5 l ?.) 2 0 0 2 76 l 110 2 2 l.69 l 1 0.66 0 l It. l lt. 1973 
" ?s X 4 , • 0 • 0 * X • 1 * X * X 0 .03 0.02 1979 c.~'' II 

~Hm • * * 
s -----
Rich Run 5 7 5.119 7 26.0 7 45 . l 2 1 109 0 1 598 1 436 s· 7 9.65 7 7 1. 41 l 1 0.28 7 3.03 1979 

11 .0 l • .. l • 0 * X * * 3 * 1 * 0 * ff • (1 352-53 

~J;!I not 
inc luded) 

~.s .n 
Mulgil Run 3 3 3.1 3 204 . 3 3 3 666 .6 0 l 714 ---. 3 l 13. 96 l l 5 .05 0 l 0.22 1 11.0 1973 
'1. 7 3 A l . 2 * l * X * X • • 1979 
l,~,11 

~!-~~ 
5119ar Run l 65 1 l 290 0 1 471 1 1 2.9 1 1 6 .2 1 5.8 1974 

II • X * X * 1 • X • X * 1979 
~I/II 

u,s 

~~-jf~~J 
Ohio EPA srno (1974) 



Little Raccoon Creek Tributaries 

pll Alka1 in- Acidity Sulfates TOS Contuc- Total Iron Total Mn Total Zinc Total Al '.) tre.1111 :1ac1r? Hy tivily PW$ ~i~;~---~~.~- d 
I I ' 

, I Period lls•! lJ o:s 1g11at1on fxc # , I Exe I Exe I I Exe I fxc , fxc I I of J>ollutfon Source ',MIi Smp Mean Smp Mean Smp Mean P\.IS Smp Hean WWU Smp Me an Smp Mean WWII $mp Mean WWII Smp Mean ~11m Smp Me an Smp Mean Record ~--· 
Lake Alma 16 6 5.ll9 2 15 . 5 16 3. l 0 3 75 0 2 270 0 2 0.35 2 2 o. 79 2 0.0 1974 -r-- .--- --·- - - .-
72. 5 acres 1 * * 0 * 0 * 0 • 0 • l • * l 1957 
H/11/P,IS 

only 
_!)_. s 

Unna,ned l 22 l 0 0 1 68 0 l 127 0 l 0.0 0 1 0.0 1 0.0 1974 
~ 

* X * X * X * X • * 
tributary 

Soul.h Shore ii . 
H/11/PWS 

s 
u,111-1:.icd l 13 l 15 0 1 103 0 l 193 0 1 0.0 0 1 0.58 1 0.60 1974 
tributary • X • X * X * X • X * X * 
East Shore 
HIII/Pl·lS 

___.Q2__ 

Meadow llun 3 6 5. 77 4 117 3 78 . 7 2 6 236 .3 1 3 0.93 2 2 0. 52 1974 
4.6 l • * 0-l • 0-1 • 0-1 * 1 * 1978 
EIJ!I 1979 

Y-2. 
Sand Run 1 l 5. 7 1 58 l 0 0 l 80 1 1 2.7 1973 
4. 7 X * * X * X * X * 
WWI 

!!.1 
USGS (1979 Skelly and Loy (1973) 

Ohio EPA SEOO (1974, 1978-79) 
OIWCB (1957) 



Sl1· ·~am Namr. 
1rn1---
:.::,7:,i ~nr -;iii1To1:11nnr- Period Degree 
r1-:;! -ii,~-i_i,ju\ Eion ' Consl /lo 110 Sample No of of 
l'u 1 ful hill '.;c.urrn (llo it) El<c/Smp Monlhs Yrs Record Hean Max Hin Prob lc;n Remarks. 
---· 

Upper R,1ccooo pit 27/28 March, 9 1965-68 3. 95 6.1 l.l l Reclamation 
Creek (46) Apr 11 1971 (mode) - Hine Sea \tog 

June- 1973 Project In 
October l975 . Sandy Run 

1971-78 drainage 

l·IIIII/ SNR 1-1 Alkalinity 1/17 tl.irch, 9 1965-68 5.16 35 0 a 

U,S,R, Up (U,S,R) ( 38} April 1971 

'' 
October 1973 

1975 
l9J7t~B 

Acl di ty -/24 March, 8 1965-68 116.7 420 5 3 
(46) April 1973 " 

September 1975 
< 1977-70 
I 
Ul 
w 

Sulfates 17/28 June- 9 1965-68 382.9 791 105 1 
(54) October 1971 .. 

March, 1973 
1975 

1977-78 

TOS 0/6 June 5 1966-68 569.3 882 376 0 
AU!)USt- • 
September 1971 
Har ch 1975 
Apr i I 

Conduct 1v1ty 1/10 March 8 1965-68 992.5 4000 280 0 
at 2so ( 40) April 1971 a 

June- 1975 
October 1977-78 

(Continued on next page) 



·, 

Strr. ilm ll;ime 
i<M 
·$'c ~ci~/fofiilln 1 Period Oegree 
U~r. Des 1r1nat1on Const tlo No Sample Ho of of 
/'o llution-".;ourcc (Unit) Exc/Smp Months Yrs Record Mean Mal( Min Problem Remarks 
--·-· 

Upper Raccoon Total lro.1 10/17 March 5 1965-66 2.16 11.0 0.1 1 
Creek (39) Apr I J 1968 .. 

June 1973 
(Continued) July 1975 

\ October 

' 
,, 

Total M,1nganesc 10/12 March 4 1965.166 6.89 18.2 0 .0 3 
( 34) April 1968 = 

November 1975 

Total Zinc 4/6 July 1 1975 0.215 0.3 0.14 1 
< (7) October * I 
U1 
~ 

Total -/6 July 1 1975 . 7 .07 10.0 4.1 * Aluminum (7) October 

USUA forest Service (1966-6[; 1971), Skelly and Loy (1973) 
USGS ( 1975, 1977-78). Ohio EPA srno (1975), FWPCA (1965-66, 1968) 



(Upper) Raccoon Creek Tributaries 

pll Alkalln- Acl dtly Sulfates JDS Conduc- Total Iron Total Hn Total Zinc Total Al 
Strc,1m l1,1me tty tlvtly PWS 
ffiTi :; I I I I , I Period 
l1 ~·. c fie~ 1c111,1l 1011 fxc ' 1 I Exe I fxc I I Exe I Exe ' Exe • ' of 
1•,illulao1 '.iource ~JIJII Smp Hean Sm;:> Mean Smp Hean PWS Smp Mean W~I Smp Hean Smp Hean l•WII Smp Hean w:m Smp Hean lJWH Smp Hean Smp Mean Hecor d -· 
Un11 ,1111cd tr i h. 0 13 6.8 Jl 56 .5 ll 0.4 0 13 55.5 13 254 N l3 1.6 13 ll l.O 1965-66 

al Vales Mill to 0 * * 0 * 0 * 0 * 1 * l * 
I~. h,1nk Raccoon 

Creek 

II 

~1~!! 
II 

W1 • 
fl a t rtun l 1 5.7 l 66 1 0 0 1 60 1 1 1.5 1973 

6 . 8 X • • X • X * X • 
:i;m 
UM 

l!us5ell llun l l 5.4 l 26 1 0 0 1 100 1 l 8.4 1973 
2.4 X • • X • X • X • 
',!llll . 

W·I -·-- --~ ~-
Tcudr oe Run l l 5.3 l 20 l 0 0 l 58 l 1 6 .9 1973 

l. 7 X • • X • X * X * 
UHII 

...J!LL _!!p__ll!ill 
Onion Creek II ll 6.6 13 54 13 4.4 0 13 60 . 2 - ---- 13 248 N l3 1.2 13 13 1.3 1965-66 

5.9 o· " • 0 ~ 0 • • l * l • 1979 
H:m 
1111 

laurel llun l 1 5.0 1973 
2.] X • 
~JWII 

tlt1 ~--
HIPCA (1965- 66) Concentrations In mg/\ 

Sk e lly and Loy (1973) Conductivity to unhos/cm 
USGS (l'll'J) pll in S.U. 



" 

(Upper) Raccoon Creek Tributaries 

pH Al kt.i in- Acidity Sulfates TDS Conduc- Total Iron Tot)l Mn Total Zinc Total Al 
Strc.1m /l a-;ic ity tivlty PWS lfilt; ____ 

# I ' I ' I Peri od 
IJ:;r: Oc~T,m JCTon Exe , , 

' Exe I Exe I I Exe I Exe I [xc ' I of 
Po llut 1011 -Sourc ~ ~IJII Smp Mc.in Smp MP.an Smp Mean P'.IS Smp Mean WWII Smp Mean Smp Mean W'riH Smp Mean }IW!I Srr.p Mean WWU Smp Mean Smp Mean Record - -- -
llr~,e tt Fork 12 12 3.4 4 9.5 12 80.5 8 12 381. 5 0 4 497.8 1 534 10 10 5. 39 8 8 3.39 I 4 0.16 4 8.5 1%5-ti6 ------

15.4 mode 1973 
IJ\J II 3 = = 2 = 1 . 0 * .. 2 . 2 " 0 • • 19]5 

U, S, Up (U,S) 1977-79 
\ 

I.Jud Li cl( Run 0 l 7. 2 1 lt . l.O 0 l 51 11 0 l 0. 73 l l 0.32 0 l lt.0.03 l 0.2 1979 

N X ·• • X • X • X • X * * 
Willi 

UM 
Rockcam;i Creek 0 1 6.9 1 lt.l.00 l 39 1 166 0 1 1.03 l 1 0.58 0 l lt.0.03 l 0.2 1979 

< 
I 4. 4 X • * X • • X • X • X • • 

Ul 
CJ\ W\m 

NM 

Yo s l Creek 3 3 3.33 2 662 3 3 1513 2 2033 1977-78 

11 3 • 3 * 3 * * 
l~!-111 

_ 11_.j 

Ohio EPA SEDO (1975-79) Concenlratlons In rng/1 

FWPCA (1965-66) Conductivity In tlllhos/cm 
Skelly ;ind Loy (1973) ,. pit in S.U. 

USDA f ores l Service (1977-78) 

USGS (1979) 



~. t.rt'!il:il 11 ,):n'! -- -----!{;·ii 
'Sc!liii;iitmilloTal iui Period Degree 
IJ:; e 11,! :; G,uTi on Const Ho Ho Sample ffo of of 
/ionut 100 Source (Un It) [xc/Smp Months Yrs Record He4n Hu Hin Problem Rem4rks 

S.:inoy Run pit 3'12/342 January- 12 1959-61 2.81 6.2 2.6 3 1) at 01y 
6.0 four llol ow 

( 351) December 1970-79 3.72 5.3 3.0 J 
Hl-111 2) nea.-

'- U t S, U1> ( S , U) lake llope 
inflow 

t i 
I 1952-53 data 

not included 

Alkal In Hy -/30] January- 12 1959-60 0.19 21 0 1952-53 data 
< (318) December 1968- 79 - not included • U1 ...., 

Ac idlty -/12-1 January 6 1972-79 166.2 646 10 l 1952-53 dal4 
(139) December 1973 - not included 

Su Hates 141/314 January- 15 1959-61 362.51 1000 31 1 all staltons 

( 329 l December 1965-66 227.4'112 945 31 0 near lake 
lake Uope 

1968- 79 577 .63 1800 06 1-2 o,y four 
llo low 

TDS 25/241 January- ll 1960 616.0 2600 93 0 
December 1965-66 0 

1963-77 

Conductivity -/340 January 15 1959-61 021.5 2930 05 
( 355) December 1965-66 • 

1960-71 

(Continued on next page) 



"'-. 

Strr.am 11.1rnc ,mi- --
scrriir.n t iiii71oi:al @T Period Degree 
u:,·,-:- ·u~n".lCToi1-- Const No No Sample No of of 
VriTiuITonSourc:e (Unit) Exc/Smp Months Yrs Record Mean Max Min Problem Remarks 

Srn<ly Run Total Iron 29/31 March 7 1965-66 16.l 90.0 0.65 ) 

{Continued) - Apr 11 1975-79 = 

' Total 4/4 March 3 1965-66 4.ll 7.7 0.09 3 
Manganese ( 21) Apr I 1 1979 C 

May 
11 

June . 
October 
November 

c::: Total Zinc 14/23 January- 8 1970-78 0.32 2.2 0 .06 l 
I { 24) December 
Jl 
X> 

Total -/5 October 1 1978 6 . 92 12.0 2.9 * 
A 1 uni nun November 

Uscs[l959-79) 
fWl'C:A {1955-66) 



(Upper) Raccoon Creek Tributaries 

pll Alkillin- Acidity Sulfates TOS Conduc- Jol4) lrOI\ Total 11n Total Zinc Total Al 
S tn~ ,llll II a~1e ity livlty P\JS ffil; :!:-·- ' I I ' I ' Period 
U i;,) rL!',IQll,1!.fon [x.c I I I he , Exe I I [xc I Exe I Exe I ' uf 
Pollutto,1 '.)cuirce w.;11 Smp Mode Smp Mean Smp Mean PWS Smp Hean i-1:./11 Smp He an Smp Mean W:-IH Smp Hean wi.i11 Smp He an ~;w1 Smp Mean Smp Hean Record 
~ - ~----· 
S,111,ly Run: 2 2 5.9 2 ll 0 2 51.0 0 2 97.5 --- 2 160 0 2 0.115 0 2 0.015 2 0.005 1976 
Hui I llollo:i l • • 0 • 0 • • 0 • 0 • • 1979 

II 

Willi 

- ~-. 
' 379 ·3 019 four 120 120 3 .2 .!!Q O. 03 ll.._JJ_§_ 69 122 115 60311 122 913 4 4 3.48 7 9 0.16 3 4 . 98 1970-78 

I 

llo 1101·1 ) ; ~ 2 " l .. 0 " 
.- a l • 1 ; • 

N 

UIIII 

ll ~----
Big four llollo~: 3 3 4.7 3 1.0 - - -- l 35 0 3 46 0 3 237 3 363 3 3 10. 77 0 3 0.03 3 33. 5 1978 
i1b1.Jvc Easl fork 2 * * X • 0 • 0 • .. J • 0 .. • 

ti 

l::-111 

_ IJ!l_ __ 

Eil~l fork of 4 5 5.9 5 15.4 0 5 101.6 5 274 4 5 3.39 l 5 0.04 5 0.41 1978 
0 i !J four llo 11 ow l * • 0 • * 1 • 0 • • 

ii 

Wl~JI 

u 
lake llope 2 26 4.9 5 26.4 2 25.5 0 4 64.8 0 1 81 28 149.5 2 5 5. 37 2 2 l. 7 0 J 0.023 1965-66 

120 acres 2 " * 0 • 0 • X • • 2 • l • 0 • 1975 
N (total iron 
lWll/l'IIS exceeds llWII 
U11 ( IJ, S) only In 

hypollmnion) 

USGS (1970-78) Concentrations tn mg/1 
HIPCA (l%!i -66) Conductivity tn umhos/cm 

pll 1n S.U. 





(Upper) Raccoon Creek Tributaries 

pll Alkal in- Ac ldi ty Sulfates TOS Conduc- Total Iron Total Mn Total Zinc 

5 lr c ,liR 11,lme ily tlvlty PWS 
ffilii~- ' ' I ' ' ' \I•;,: lk'., 1 ;:nill I on f xc M ' I Exe I Exe ' ' Exe I Exe ' Exe ' i1,,1luL 1,11, Source ~iWII Smp Mean Smp Mean Smp 11ean PWS Smp Mean \IWII Smp Me an Smp tlean WI-Ill Smp Hean Wh11 Smp Hean WI/II Smp Mean 
- - - ···--·------
h1n;11ilc Run l l 3.6 l f.5 l l 500 l 1 1.1 

3. 2 X • • X • X • 
~11111 

s __ ... 

Rcd,Hun 6 6 3.31 6 0 5 ]76. 2 5 6 620 . 7 2 4 1260 6 1071. 7 6 6 53.25 4 4 6.51 5 6 0.54 
. \ 

ti l = ; 3 C 2 a 0-l • a l . 3 * l = 
•• . 

W~lll 

_S1 R 

1-!:!>t i.lrJOCh 2 2 5 . 0 l 5 2 11.5 0 2 145.5 l 2 0.96 ----
3.1 2 t • 1 .. 0 * 0 * 

: l·l\:11 

! S , Up ( S .r< ) _ 
lloncy fork 3 7 6. 65 15 40.9 16 3.4 0 16 

5.8 (15) t 0 t 0 

U:·111 0 t 

S il fe·,1 SIPil}) 

Unn,1;11,::d tr ib. 4 4 5.2'1 4 3 ., 46 0 ., 
to W. Or. 2 • • l .. 0 

fl 

~MIi 

n. s 
fa~l Uranch !! __ 8~~6 0 5 532.4 7 8 

7.7 3 

~MIi 

_ u, __ ~_(exl) 

Skelly and Loy (1973) 

USGS (1975, 1977, 1979) 

,. a l " 3 

Concenlrations itt mg/l 

Conductivity 1 n unhos/cm 

pll in S.U. 

44 .4 0 

* X 

109. 3 4 
.. 0 

1821.l 0 

• X 

I 188 14 270.4 3 7 1. 24 14 14 1. 93 1 0.03 

* * (16) 1- 2 • X • 
l * 

0 197.3 4 165 3 ., 6.01 4 4 3.03 4 4 0.60 

• * 2 * 2 * 

l 586 7 1240.7 4 4 61.95 3 3 9. 77 l 1 0 . 26 

• * l t 3 * X * 

Total Al 

Per lod 
I of 
S,np Mean Record 

} ')/3 

6 38.05 1975 

"' )979 

)973 

1979 

(1952-53 data 

not incl udcd) 

l 0.2 1965-66 

* 1973 

1979 

2 2.48 1979 

l 14.0 1973 

* 1977-79 



'\ 

(Upper) Raccoon Creek Tributaries 

pll Alkal in- /lei dity Sulfates TOS Conduc- Total Iron Total Mn Total Zinc Total Al 
$trf' ,Wl Nillll~ Hy tlvity PWS f.fffis ____ 

l I I I I I Period 
iEc· tlrsT~n,, t 1 on Exe I ' I Exe ' Exe I I Exe I Exe ' Exe I I of 
P;ilfotion Source ~MIi Sr.ip Mean Smp Mean Srnp Mean PWS Smp Mean W\.IH Smp Mean Smp Mean W\.IH Smp Mean WWII Smp Mean Wlm Smp Mean Smp Mean Record 

-· 
(L Ur.) 2 2 6.25 2 10.0 2 10.5 0 2 48.5 2 175 1977 

l ici; fork 1 • * 0-1 * 0 .. • 1973 
fl 

,:.iw11 
s II 

(E. Or.) 2 2 4.97 2 52 .5 2 2 328.3 ' 2 522.5 1977 

Stdrr Run 2 • 2 • 1 * * 1978 

ti 

~1\.111 

< s 
I 

\.I. llr. Starr 2 2 5.8 1 3 2 22 0 2 50 . 5 2 145 1977 m 
N 

Run 2 ~ • 1 t 0 * 1978 

ti 

WIi i 
.. 
.) 

Unnamed Creek 2 2 5.9 1 11 2 32 0 2 61. 7 2 175 1977 ----
l. Ii mi. SW Starr 1 * * 1 * 0 * • 1978 

N 

~nm 
NM 

Coonvi I le Creek 2 2 3.7 2 284 2 2 847.5 2 1000 1977 

II 3 * 3 * 1 • * 1978 

~1\.111 

u,s 
USOA FS (1977-78) Concentrations In mg/1 

Conductivity in umhos/cm 
pll in s.u. 



Shade River: confluence of West and Middle Branches ta confluence with 
East Branch, and tributaries; Middle Branch (Pratts Fork, Long Run, Spring 
Branch), West Branch (Kingsbury Run). 

ihe Shade ~iver is 38.2 miles in length and drains 220.6 mi.2 in Meigs and 
Athens counties. The coal mined is the No. Sa which has a high pollution 
potential for surface mining in the area. Most of the abandoned mines are 
strip mines located in the drainages of the West Branch and Kingsbury Creek. 
A few mines were abandoned in the East Branch drainage and its tributary 
Pratts Fork. Water quality data was collected by USGS, Ohio EPA, FWPCA and 
Skelly and Loy for up to 14 years over the period 1965-78. Sample months 
include January, March, and May through December, encompassing both high and 
low flow periods. 

Water quality conditions appear to have improved on the mainstem over the 
period of record. Yearly modal pH values increased while mean sulfate 
concentrations and conductivity decreased. Other constituents were not 
sufficiently observed to make similar determinations. Buffering capacity on 
the mainstem is exce11ent. Total iron and manganese were minor and moderately 
problematic parameters, respectively. Total a1t.minun ranged from 0.4 to 9.2 
mg/1. 

The West Branch of the Shade River had minor pH and total iron problems and 
limited buffering capacity. However all other tributaries including those 
with abandoned mines appeared.to have no pH problems and adequate to excellent 
buffering capacity. Mean sulfate concentrations did not exceed the PWS 
standard. Those watersheds with no abandoned mines contained sulfate 
concentrati ans less than SO mg/1. 

Total manganese concentrations exceeded the PWS standard in a11 tributaries 
except Horse Cave Creek. 

The highly erodab1e Pomeroy Sandstone has caused sedimentation problems on the 
West Branch. Erosion has directly affected an estimated 2000 acres from five 
to ten mi 1 es downstream. The West Shade River Sand Abatement Project wi 11 
reclaim 87 acres in section 24 of Scipio Township, Meigs County in an attempt 
to. rectify this problem. 

Tributaries without abandoned mines include Spruce Run, Big Run, East Branch 
(S~icer Creek, Barney Fork, Lickskillet Run, Big Run, Joes Creek, Meigs Creek, 
Koppel Hollow, Guthrie Creek, Polk Hollow, Dog Ho11ow, Sugar Run, Horse Cave 
Creek, Auniller Creek), Elk Run, Wolfpen Run, Long Run (Spring Branch) and 
Peach Fork. The Shade River including the Middle and East Branches is 
classified EWH by Ohio EPA • 

.,,/ 

.,/ 
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- ---· ---· 
Slrr..1u1 r:~,:1r. 
liMI P~IS 
'·'.i·r;,"nl.- rn 1/fo1.,1l mr- W'tlll Period Degree t.-. ;·. II ·.~ ; :-, ;:.1i. 1-c;1 --·- Con~t 1:;1 !lo Sample llo of of 
, .·.1 ·11, 1. r.:,:, ~~,'rci! -- (Unit) £:<e / Snp Months Yrs Record Mean Max Min Problem Rr.marks 
·-· ·-··- - ...... ·------------·-------

Sha<Je River pH 6/35 January 14 1965-78 7.55 8.3 4.0 0 Reclamation 
-:-; t~i--- March (mode) + Project on 

May- llest Branch 
n:11 December ~ - ---

Alkalinity -/19 March 9 1968 64. 7 105 0 .. 
May- 1970- 77 
October 

\ 
Sulfate U3l J1nuary 10 1968-77 116.f 750 20 0 

March ' ... 
May-
December 

Conductivity -/142 January 13 1965- 77 405.8 830 180 + 
lhrch 
May 

< December 
I 

0) 

"'" TOS 0/8 Au']USt- 8 1965-72 379.5 664 234 0 
( lOOOC) October • 

Total Iron 2/6 July 2 1968 1.02 3.8 0.00 0-l 
1973 * 

Total 6/6 N l 1968 3.4 9.2 0.4 2 
Man9Jnese • 



St r C ,WI II ·l!IIC 

Hill P\.IS 
)<" <fl ~Ill. f(o I {Tii[ ,11 IQ I ~r.m Period Oegrce 
lE ~ -ri~ s r:;,-~Hon-- Const Uo Ho Sample Ho of of 
ru1 Ti,n~il-source- - (Uni l) fxc/Smp Months Yrs Record Hean Hax Htn Prohle111 Re1narks 
------

~hJ,le n i vc1· Total Ztnc 2/5 March l 1975-77 . 0.048 o.oa 0.02 0 
( Cont inue<I) June • 
'· ' 

August 
September II 

I 

Total -/6 II 1 1968 J.6 9.2 0 .4 • 
Aluminum 

USG$ (1%5-77) Conccntrattons in mg/1 
HIPCA ( l %J) Cond11c ti vity In umhos/cm 
Ohio EPA (1978) pll in S.U. 
Skelly and Loy (1973) 

-



Shade River Tributaries 

pll Alkal in- Acid I ty Sulfates TOS Concluc- Total Iron Total Mn Total Zinc Total Al 
S trc.,,~ NJ;'.'C ity t ivity PWS rrnc-i ' I I I I ' Period 
ll~,: ll~si(11nt1on Exe ' # I Exe I Exe I I Exe , Exe ' Exe I I of 
l'olTufion Source \.11~11 Smp Me an Smp Mean Srap Mean PWS Smp Mean 'ilWH Smp Mebn Smp Mean WWII Smp Mean W',/ll Smp Mean l~WH Smp Mean Smp Mean Record ---- --
E-lst !Jr,rnch 0 4 7.284 167.8 0 4 40.8 ----- 2 357.5 1 4 1.26 2 2 0.17 1979 

?.I. 9 0 * * 0 * * l * l * 1973 · 
[',JII 

li;M 

1101·:;e Cave Creel: l 2 6.05 2 74 1 0 0 2 34.5 II 1 260 1 2 0.75 0 1 0.04 1973 - ----
3 .0 0-1 * * • 0 * 

. 
* · 0-1 • X • 1979 

l·/'.Jll 

H:-1 

Mid.Jle Branch 0 1 7 .o 1 l •'M 1 0 0 1 130 0 1 0.2 1973 
20.5 X ·• * X • X * X * 

< cm I 
0) 

_u_.~ 0) 

Pr,1 t ls 0 4 7.3 4 125. 3 2 0 0 4 75.0 2 480 0 3 0.26 2 2 0.16 1973 ----
Fo:-k 0 * It X Ir 0 * * 0 * 1 * 1979 

0.4 
U\·111 

s 
Long Run 0 3 7.3 3 us 2 0 0 3 166.7 660 2 0 3 0.16 2 2 0.09 1973 

5.3 0 . * * * 0 * * 0 * l * 1979 
~MIi 

~s 
{Continued on next page) 

Skelly and Loy (1973) 

USGS (1979) 



pll A lk ,l lin- Acidity Su Hates 
5 lre ,1111 tlll:nr. ily 
fliTc:-;,---· 

' I 
ll,e fi,::;l'lnallon (xc I ' I Exe I 
ro Hiif 1oi1 .)otircc 

li·; st ilr aoch 

2a.n 
~;'~II 

s 
-.::_· . 

K in9shur.v 

Creek 

l '.? .0 

111-111 

~:wu Smp Mc an Smp M~an Smp Mean PWS Smp Hean 

5 5 5.32 5 31.8 4 8.75 0 5 216 
~-~-~~---~~~-

2 * * 0-1 * 0 * 

2 4 6.75 4 49 2 0 0 4 99.8 ----
0 * * * 0 • 

s _______ _ 
J> c,Kh fork 

4.0 

lll·III 

W·I ·---
U~GS (1979) 

0 

X 

Ohio EPA (1975) 

Skelly and Loy ( 1973) 

l 6. 5 

• 

Concentration in mg/I 

Conductivity in u11hos/cm 
pll in S. U. 

ShJde River Tributaries 

TOS Conduc- Total Iron Total Ho 
livily PwlS 

I I I 
Exe I ' Exe I Exe I 
W'.JII Smp Mean Smp Hean WWII Smp Mean WWlt Smp Mean 

2 650 3 5 1.66 
• 1 • 

,, 1 .ill_ Q_ 4 0.59 2 2 0.48 
• . 0 • l • 

Total Zinc Total Al 

' he I I 
W'.Jll Smp Hean S111p Hean 

1 2 0.084 2 l.55 
0-l • • 

Period 
of 

llc!cor d 

1973 

1975 

1973 

1979 

1973 



( 

Symmes Creek - from the confluence with Sugar Run to the confluence with 
the Ohio River and tributaries: Sharps Creek, Aaron Creek, Long Creek 
(Buckeye Creek), Buck Creek, John's Creek, Pigeon Creek (North Branch 
Piegeon Creek), Coffee Tea Creek, Sand Fork (Peters Cave Creek, Turkey 
Creek), Black Fork, Dick's Creek, Huntingcamp Creek, Cackley Swamp, Hewitt 
Run, Cub Run. 

Symmes Creek is 70 miles long and drains an area of 355.7 sq. mi. in Gallia 
and Lawrence counties. Abandoned coal mines in the Nos. 4a, 5 and 6 coals are 
located in the areas draining the Symmes Creek tributaries from the Cackley 
Swamp area near the Symmes Creek source to Sharps Creek, just above Aid. The 
most concentrated areas of abandoned coal mines are located in the drainages 
of Black Fork, Pigeon Creek and Cackley Swamp. All three coals mined in the 
Symmes Creek drainage have high pollution potentials for surface and · 
underground mining. 

The mainstem of Symmes Creek was sampled up to 20 times over the period 
1968-1978. Data sources include the FWPCA (1968), Skelly and Loy (1973) and 
USGS (1978). Most observations were taken in the months of January, June, 
July and October, representing both low and high flow periods. Little or no 
information was collected on manganese, zinc, aluminum or TDS. 

Only one sample of 16 exceeded the WWH standard for pH on the S)1T11Tles Creek 
mainstem. Minor pH problems occurred on several tributaries including streams 
with no abandoned mines. Pigeon Creek and Cackley Swamp, which both contain 
abandoned strip and underground mines contained the only severe pH drainage 
and severe net acidities. The buffering capacity of S}1Tlrtles Creek is limited 
with a mean alkalinity of 29.6 mg/1 CaC03. No net acidities were observed 
in the mainstem of S,ymmes C;~~k. 

Total iron exceeded WWH standards within the range of 1 to 2 mg/1 on the 
mainstem of Symmes Creek at Aid and below Cackley Swamp. The mainstem dilutes 
the moderate iron concentrations entering Symmes Creek from Cackley Swamp and 
Pigeon Creek. 

Most of the Symmes Creek tributaries for which data was reported do not 
contain more than one to four abandoned strip mines and water quality can be 
described as having no detectable to minor effects. Pigeon Creek and Cackley 
Swamp are probably the main sources of acid mine drainage to Sj11lrlles Creek, 
however, only one sample taken in 1973 was available for each of these 
streams. Black Fork has surprisingly good water quality considering the 
number of surface mines abandoned in the drainage. Slugging may occur during 
precipitation events. Possible evidence supporting this are the fish kills 
attr ibuted to mini~g reported on June 28, 1976 and September 8, 1972 by the 
Ohio DNR, Division of Wi l dlife. 
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Tributaries to Symmes Creek which contain no mines are Big Creek, Rankin 
Creek, i~cKinney Creek, Leatherwood Creek, Venisonham Creek, and Deloss Creek, 
all located below the confluence of Sharp Creek at Aid. Elkins Creek, S. 
branch of Pigeon Creek, Buffalo Creek, Camp Creek and Dirtyface Creek contain 
no abandoned mines and enter Symmes Creek where it is most affected, between 
the confluence with Cackley Swamp and Sharps Creek. These streams appear to 
have a positive effect on upstream Symmes Creek water quality. Total iron 
often exceeded WWH standards in these streams with concentrations up to 1.5 
mg/1, but this may be the natural background condit i on. The absence of 
abandoned mines in these areas is supported by the consistency of low sulfate 
concentrations (less than 70 m/1) and pH values greater than 6.5. 
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S tr e,rn !l ame . 
l<i·ll P~IS 
V.!-1"!-=i;, -;;·illlll/loC~ WWII Period Degree 
u; 0 .. ffosf ~n :1 f I ()0 Const Ho tlo Sample Ho of of 
lYol l u [ 1 011 '.>01,rce (Unit) Exc/Smp Months Yrs Record Mean Max Hin Probl em Remarks 

Sy.,1ines Creek pll 5/28 January 4 1968 7.33 7.8 5.7 1 vio lat Ion 
70/70 June 1973 = at Sharps 

July 1975 Cr. Cackley 
September Sub. 

\ October 

~IWII/SMRH . 
Alkalinity -/123 January- 4 1968 41.4 70- 14 = 

June 1973 
July 1975 
October 1978 

US Up (U,S,R) Acidity -/20 January 3 1968 5.15 28 0 0 

< July 1973 = 
I 
...... 1973 
::> 

Total Iron 10/18 June 3 1968 1.67 8.7 0.4 1 
July 1973 • 
October 1975 

Total Manganese 10/10 June ) 1968 1. 28 2.8 0.29 1- 2 
July 1973 = 
October 1975 

Total Zinc 0/2 JuM 1 1975 0.01 0.01 0.10 0 
October * 

Total Aluminum /10 June 2 1968 4.58 10.5 0.4 • 
October 1975 

Sulfates 0/23 January 4 1968 90.2 210 38 0 
June 1973 a 

July 1975 
October 1978 



, trc.:im ll,1mc 
f;Tf 
)"rn,!nt 1111/lotalr.i"t 
J:c 1.1,,'.; i1J11,1t Ion 
',1 llut1011 '.lo11.-cc 
-~ ----·--

\ ' 

' ' 
;y.;~i1r.; Creek 
:cont i11ucd) 

' ~PCA (lg63) 
~kelly and Loy (1973) 
JSGS (1 9/5, l)7B) 

Const 
(Uo it) 

Conductivity 

Period 
llo llo 
fxc/Smp 

Sample 
Months 

Ho of 
Yrs . Record 

-/7 January 
June 
July 
October 

2 

Concentrations 1n mg/I 
Conductivity lo 1fflhos/cm 
pH in S.U. 

1975 
1978 

Hean Max 

II . 
242 295 

Hin 

150 

Degree 
of 

Pr·oblam 

• 

Remarks 



·--.. 

S l r (! -l~I 11 ,\:ne ~ l:i ll PWS . 
'>:!·rtll'h l 1111 !lo[,) 11111 h'\-/lf Period Degree ll~n. l;~s 1y1ution Const No tlo Sample No of of Jlollii c fi:111--S,lllrce (Un It) Exc/Smp Months Yrs Record Hean Max Hin Prob 1cm Remarks 

l 
S:p.n!:!s Creek pll 5/28 Ji1nuary 4 1960 r . , .~l 7.8 5.7 l vlo 1 atlon 70/70 June l 973 • at Sharps 

July 1975 Cr. Cackley 
September Sub. ,_ October 

w1m1s1m~, II 
Alkalinity -/123 January- 4 1960 ;41.4 70 14 .. 

June 1973 
July 1975 
October 1978 

US Up (U,S,R) Acidity -/20 January 3 1968 5.15 28 0 0 
July 1973 " 

< 
1978 

I 
....... 
N Total Iron 10/10 June ] 1968 1.67 8.7 0.4 1 

July 1973 • 
Octoher l 9i5 

Total Manganese 10/10 June J 1968 1.28 2.8 0.29 1-2 
July 1973 " October 1975 

Total Zinc 0/2 JuM 1 1975 O.Ol 0.01 0.10 0 
Octobl!r * 

-
Total Aluminum /10 June 2 1968 4.S8 10.5 0.4 * 

October 1975. 

Sulfates 0/23 January 4 1960 90.2 210 38 0 
June 1973 • 
July 1975 
October 1970 



trcJm f1,1mc 
11 
'"!1:nent · miTFotifuir 
:r. 11,~5 ir111at 10n 
JI lu t I on Source 

Const 
(Un it) 

No llo 
£xc/Smp 

Sa:nplc 
t1onlhs 

Period 
tlo of 
Yrs .Record Hean Hax Htn 

Degree 
of 

Problem Remarks ----------------------------------'----------------" \ 
y;;rnc 'i Crer.k 
:ont inued) 

.li'CA ( l 96J) 
~elly and Loy (1973) 
SGS (1975, 1~78) 
::: 
.... 
J 

Conduc ti v I ty -11 January 
June 
July 
October 

2 

Conceotrat Ions ·10 mg/l 
Conductivity In urnhos/cm 
pH in S.U. 

197S 
1978 

242 
II 
I 

29~ 150 • 



S}'llllles Creek Tributaries 

pH Alkalin- Act dtty Sulfates TDS Conduc- Total Iron Total Mn Total Zinc Total Al 
Stre,rn Harne ity llvity PWS 
n,T,!s I I I I ' ' Period 
lls~fics1qnat1~ Exe I ' ' Exe I Exe I I Exe I Exe I Exe ' ' of 
FoTli.it1on~ource \.l:·111 Smp Mean Srap M'?an Smp Mean PWS Smp Mean WilH Smp Mean Smp Mean ~1m Sm~ Mean WWII Smp Mean WWII Smp Mean Smp Mean Record -
Dig Creek l 1 6.2 l 113 l 0 0 1 50 0 l 0.2 1973 

3.2 X * * X * X * X * 
HWI 
1114 

NcK i n:ie.,• Creek 0 l 6.5 l 95 1 0 0 --- 1 44 I I . 0 l 0.3 l'J73 
4.5 X * X It X * X * ' X * 
w:m 
r:n 

n,rnkin Creek 0 l 6.5 1 94 1 0 0 l 42 0 1 0.2 1973 

'1 . 3 X * * X * X * X * 
·,r.m 

:; UM 

Letl lhernood Cr. 0 4 7. l 4 101 2 0 0 4 68.5 2 382 . 5 0 4 0.14 1 2 0.055 1968 

3. 7 0 1 * 0 • 0 * * 0 * 0-1 * 1973 
\.l".;11 

rm 
Venlsonham Cr. 1 1 6.2 1 02 1 0 0 1 50 0 1 0.5 1973 --.-

3.2 X • • X • X ,, X • 
~IHII 

1-111 

Skelly and Loy (1973) Concentrations In mg/1 

FWPCA, ( 1968) Conductivity 1n uuhos/cm 
pH in S.U. 



S)11Vlles Creek Tr,butar1es 

pit Alkaltn- Ac1 dlly Sµlfates TOS Conduc- Total Iron Tot.al tin Total Zinc Total Al 
Strc,)m Nane tty tlvlly PWS ,.,n·~ - ' I I I ' I Period 
Uv.?i'r: ~ fj,u t 1011 Exe I ' I Exe I Exe I I Exe I Exe I Exe I I of 
roll:itfo11 ~ourcc ~11,i1 Smp Hean Smp Ncan S111p Mean PWS Smp ttean WWII Smp He an Smp Hean WWII Smp Hean w:-111 Smp Hean ~11-111 Smp Hean Smp Mean Record 
- ------
O.:!Loss (r. 0 1 6.5 1 9(i 1 0 0 1 58 0 1 0.2 1973 ----

Ii X • • X * X • X • 
UHII 

tlM 

Sh,H:~ Cr. l 5 7 .16 5 67.4 3 2. 3 0 5 76.9 4 )29 1 3 1.61 0 2 0 .02 1968 
II 4.0 0 • • X • 0 • . * 1 • 0 * 1973 
i 

~JI.Ill 1978 

fll1 

EH:ios Cr. 0 3 7.07 3 61 2 3.5 0 l 63 2 290 0 1 0.5 1968 ---
3.6 0 • • 0 • 0 • • X • 1973 

W:UI 1978 

tlM 

J\,iron Cr. 0 5 7.29 5 80.6 2 4.5 0 5 126 4 476 0 l 0. 52 2 2 0 . 02 1968 

6 . 5 0 * • 0 * 0 * * 0 • 1 • 1973 

U.111 1978 

s / 

lo119 Cr. 0 4 7 .11 4 79. l 1 0 0 4 72 3 33) 1 3 0.57 2 2 0.24 1968 

6 .1 0 * * X * 0 * * 0 • l * 1973 

~IHII 1978 

_ IIJ~~-

Duck eye Cr. 0 2 7.2 2 61 0 2 48 2 23) 0 2 0.4) 2 2 0 .35 1966 

).0 0 * • 0 • • X • 1 • 
WWII 
s 

Skelly and Loy (1973) Concentrations In mg/1 
rw1•cA, (1968) Conductivity 1n unhos/cm 

lJSGS (1978) pll tn S·.U. 



Symmes Creek Tributaries 

pll Alkalin- Acidity Sulfates JDS Conduc- Total Iron Total Mn Total Zinc Total Al 
Str c,1111 llarnc ity t ivity PWS 
l'fi"L~~----- I # I I I I Period 
ll!. ,' lie~, 1 qn.1l I r,n Exe # # I Exe # Exe I I Exe I Exe I Exe II I of 
1·- ,lfut 1011 S"011rce IJ\·111 Smp Mean Smp Mean Smp Mean Pl·JS Smp Mean WWH Smp Mean SIT,p Mean WWH Smp Meal'! l~l~H Smp Mean WWII Smp Mean Smp Mean Record 
--- ·---~--
_Buck Cr. 0 l 7.0 1 96 I O O l 56 0 1 0.3 1973 

3. 4 X * • X * X • X • 

~,:m 
r 
·' . ___ .,__ 

JobnC;, l 3 6.873 57 2 3 O 3 62 2 280 0 1 1.0 0 1 0.02 1973 

9.6 0 • • 0 • 0 • • * X • 0 • 1973 

~MH 

__!!'.~ .. .J~)_ _________ _ 
Pi (J•~e:n Cr. l 1 3. 2 l O 1 7l 1 l 710 l 1 9.S 1973 

< 2.7 X * * X • X * X * 
I 

~- u.2....~e 
South Br. 1 l 6 . 2 l 74 l O O l 46 0 1 0.4 1973 

pi !)COil Creek X ·k * X * X * X * 
H 

~i\111 

NM ------------------------------------------------- ---~- --------- - ---- -

North Br. l l 4 . 2 l O l 62 l l 380 l 1 2.7 1973 

Pi 9eon Cr. X * * X * X * X * 
N 

HI-Ill 

s - - -- ------- ----·- -

Ouff 3lo Cr. 0 3 6.73 3 47 2 4 0 3 39.8 2 185 0 1 1.0 1973 

7.5 0 • * 0 * 0 • 1!' X * 1976 

~1\-111 

llM 

Skelly ~nd Loy (1973) Concentrations 1n mg/1 
USGS (1978) Conductivity in umhos/cm 

pll in S.U. 



Symnes Creek Trtbularles 

pll Alkalin- Actdlty Sul rates TOS Cooduc- Total Iron Total Ho Tota I Zinc Total Al 
Stre;i111 llanc ity llvlty PWS 
iHfos I I • • • I Period 
u~e fles19nat1on Exe ' ' I he I £xc • I £xc I Exe I Exe I I of 
P'l l luITon S-ource Wl~II Smp Hean Smp Mean Smp Hean PWS Snip Hean WWII Smp Hean Smp Mean WWII Smp Hean Wl.'lt Smp Hean W\.IH Smp Hean Smp Hean Recor d 
--··- --· 
C<1mp Cr . 0 3 6.73 l 47.7 2 3.5 0 l 49.4 2 210 0 l 0.2 1973 

4.4 0 • • 0 • 0 .. • X • !978 
~HIii 

UI-I 

\~and forl; 1 4 6. 95 4 46 .8 2 5.5 0 4 71.2 l 300 0 l l.81 1973 

18 .1 0 " • 0 * 0 tit 11 • l • 1975 
• 

~MIi 1979 

s 
BLlck for k 2 5 6.63 3 28.3 2 12.5 0 4 65.l 5 238 1 l l. l l l 0.7 0 1 0 .03 l 0.02 1975 

17 .0 0 • • X * 0 • • X • X * X • • 1978 

< ~11-111 
I ....._, 

_S_!.!r_j_S, U) ....... 
Oirtyface 1 5 6.67 5 4).4 5 17 .4 O 5 23.6 4 147.5 l 3 0.81 2 2 0.22 1973 
c,:cek 0 ; 0 . 0 • • 0 • 1 * 1978 

7.4 1979 

1-1:-111 

u:-1 
Kokeene 1 l 5.7 1 !i7 l 0 0 l 12 0 1 0.5 197) 

llo 1101-1 X * X * X * X • X • 
N 

l,",111 

t.11 

Car:k ley Swamp 6 6 4.78 6 19 . 5 5 98 4 5 784 4 5 l l.9 1973 

II 2 • • 2 • 2 * 2 * 
t-4Hll 

s ~-
Skelly and Loy (1973) Concentrattons in mg/I 

USGS (1975, 1970, 1979) Conductivity In unhos/cin 

pll tn s.u. 



Hocking River Basin 

Federal Creek - headwaters to mouth and tributaries: 

Marietta Run, Sharps Fork (Sulphur Run, North tributary to Sulphur Run, 
Opossum Run, East tributary across fr9m McElfresh Run, Anderson Hollow 
tributary), McDougall Branch (Bryson Branch), Linscott Run (Ewing Run), 
Hyde Fork, Miners Fork (Smith Run). 

Federal Creek is 23.8 miles long and drains an area of 145 square miles in 
Athens, Washington, and Morgan Counties. Abandoned mines are ·concentrated in 
the northeastern half of the watershed where the No. 8 coal seam was both 
surface and underground mined. These mines affect mainly the Lower Federal 
Creek, Marietta Run, and Sharps Fork drainages. One large abandoned 
underground mine in the No. 6 coal is located in the western part of the 
watershed and affects the McDougall Branch drainage. Both the No . 6 and 8 
coal seams have a high pollution potential for surface and underground mining . 

The mainstem of Federal Creek was sampled up to 30 times over the period of 
record 1966-1977. Data sources include the FWPCA (1968), Skelly and Loy 
(1973), USGS (1966-73 and 1975), and Ohio EPA (1973-75, 1977 and 1979) . 

The Federal Creek mainstem is divided into two segments; upstream of its 
confluence with Sharps Fork it is classified EWH, and the downstream segment 
is classified WWH. The downstream portion of the creek has been sampled over 
a period of years, during most months of the year, and during both low and 
high flow periods. The upstream segment has been sampled less extensively, 
once in July of 1973 and in August and December of 1975. The apparent lower 
quality of water in the upstream segment of Federal Creek may be an artifact 
of this limited sampling, -=r-ather than reflect an actual difference in water 
quality between the two segments. 

Samples of both segments show Federal Creek to have adequate buffering 
capacity to assimulate present levels of mine drainage, although one sample 
taken during the 1968 FWPCA study on the lower segment showed a net acidity of 
14 mg/1. Two of 31 samples on the lower segment and one of three samples on 
the upper segment exceeded the WWH standard for pH. 

Sulfate concentrations exceeded PWS s"tandards in 7 of 29 samples on the lower 
segment, but in none of the upper segment samples. Manganese concentrations 
have a minor effect on both segments of the creek. 

Occasional high iron and other metal concentrations, high sulfate 
concentrations, net acidities and low pH values encountered during the 
sampling may ind·1cate slugging occurs occasionally on the mainstem of Federal 
Creek. The FWPCA 1968 study and the September 1969 USGS samples both show 
high mine drainage constituent concentrations. 

The tributaries of Federal Creek have been sampled by Skelly and Loy in 1973, 
by the Ohio EPA, SEDO in 1977 and 78, and by USGS in 1979. 
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The available data indicate Marietta Run and Sharps Fork and its tributaries 
are the major sources of mine drainage to Federal Creek. The Sharps Fork and 
Marietta Run drainages contain most of the strip mines in the Federal Creek 
watershed. 

While the buffering capacities of both Sharps Fork and Marietta Run are 
adequate, iron and manganese concentrations show minor effects on water 
quality. 

Sulphur Run, a tributary to Sharps Fork, has exceptionally poor water 
quality. Iron concentrations show severe effects on water quality, and 
sulfate and manganese concentrations show moderate effects. This tributary 

.received a large amount of acidic mine drainage when an auger mining operation 
intercepted an abandoned deep mine full of water. 

There is little data available for the tributaries to the upper segment of 
Federal Creek, however, the available data indicate Miners Fork may be 
affected by mine drainage. 

Tributaries to. Federa1 Creek which have no abandoned mines in their drainages 
are Sharps Run,. Herrold Run, Big Run., and Spring Run on the lower segment and 
the McDougall Branch tributaries, Wyatt Run and Mush Run, on the upper 
segment. Data is available -for Mush Run which indicates background sulfate 
concentrations are less than 60 mg/1, alkalinities are more than 150 mg/1, and 
iron concentrations are less than 0.3 mg/1, but manganese concentrations may 
normally exceed the PWS standard of 0.05 mg/1, as ind icated by the two sample 
val ues of O. 06 and O. 08 mg/ 1 . 

L 
2. 

BIOLOGICAL PARAMETERS 

Benthic 
Invertebrates 

Pollution 
Tolerant 

Station 

Federal Creek -
below Sharpsburg, 
S.R. 151 

Federal Creek - near 
conf1 uence with 
Hocking River2 

Source: FWPCA, 1969 
( Co 11 ected 1966-1977)_ 
Method of Col1ection: 

o/ ,. 

Peterson Dredge Samp l e 
Surber Samp 1 e 

0 

7 

Pollution Number 
Facultative Sensitive of Total No. No./ 

% % taxa organisms Sq. Ft. 

a 100 1 1 1 

28 ,65 7 40 40 
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The benthic macroinvertebrate corrmunity of Federal Creek was sampled once at 
. two stations in 1966 and 1967. Although only one taxon and one .organism was 

found at the station near Sharpsburg, it was considered a pollution sensitive 
form. At the station near the mouth of Federal Creek, pollution sensitive 
organisms also dominated the biota, but the abundance of organisms was still 
relatively low. 

In 1977, the Ohio EPA, SEOO field crew recorded minnows, crayfish, damselflies 
and dragonflies in the Sharps Fork of Federal Creek near the mouth at S.R. 329. 
Marietta Run at Marietta Road was observed to contain small bass, minnows, 
suckers and darters. Opossum Run at Athens C.R. 49 contained abundant 
minnows. No fish or macrobenthos were observed in Sulphur Run • 

../ 
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S lrcam ll,1ifl ~ Oe9rce 
s ,, q ll i!ll l Ill i / l O l ,11----iiiT Period of 
IJ,.e 1)cs 1q11uflon - - - - Constituent llo No Sample llo of Problem 
PolTuti o11 ~;ourcc (Unit) Exc/Smp Months Yrs Record 11C311 Hlx Hin Trend Remarks -

fcdc,·c11 Creek-
11 2/31 Jan- 10 1966-77 7. 7 8.1 5.0 0 Confluence 1~1 th Sharp's f S U ) 

Oec (mode) " fork lo mouth · · 

9.:JnJ.O 
Alica I intly -/16 Apri I-Oct, 7 1963-75 130 172 66 

m,11 (mg/ I) Dec t 

U,S,Up 
Acidity -/14 Apr 1)-0c t, 1 1968-57 8 100 0 0 
(mg/1) 0cc ,. 

~ -----

Sulfate 7/29 Jan-Dec 8 1967-75 !1
202 510 93 0 

(mg/ 1) .. 

Total Dissolved 0/5 March-July 2 1974-75 410 576 334 0 
Solids (mg/I) • 

:; 

) .. Conduct i vi ly -/24 J.10- 10 1966-77 638 1260 275 
(umhos/cm) 0cc • 

Iron 1/21 Jan- 4 1968-75 0.6 1.8 0.1 0 
(1119/ I) Dec .. 

Man9 ane~e 6/6 M,1y, July 3 1968- 75 0.9 3.3 0.15 1 
(m9/l) Oct • 
---
Zinc 0/3 May, 2 1974-75 0.02 0.03 0 0 
(mg/ l) Qct .. 

AlunlnWI l/9 Feb, April-
(1119/1} Aug, 3 1968-75 1.4 6.7 0.2 

Oct t 



Strcillll H,,mc Degree 
Sc•,J,ii•:nt mi/Tot al ml Period of 
Cf. r! rr., ; 1'.!!11 t1w1 Cons tituent tlo tlo Sample No of Problem 
l'oTT11 LM 11 Source (Unit) Exc/Smp Months Yrs Record Mean Max Min Trend Remarks --

f eder al Creek - plf 1/3 July, 2 1973- 75 6 . 6 6.9 6.2 0 
h,?Mb JtP.rs to ( s.u.) Aug, Dec * Confluence with 
ShJrµ' s fork 

Alk alinity -/3 July, 2 1973-75 118 158 . 90 

(6) ;n.o 
(mg/I) Aug, Dec * 

Acid -/3 July, 2 1973-75 0 0 0 0 
(mg/I) Aug, Dec * 

' 11 
Sulfate 0/3 July, 2 1973-75 '. 128 .198 75 0 
(mg/ I) Aug, Dec • 

Concluct ivlty 0/2 Aug, Dec 1 1975 472 520 425 * 
{umhos/cm) 

< Olli I 
CX> Iron 1/3 July, 2 1973- 75 2. 3 6.3 0.3 X 
N (mg/1) Aug, Dec * 

S, Up Manganese 2/2 Aug, Dec 1 1975 0.18 0.25 0.12 1 
(1119/ 1) • 

Zinc 0/2 Aug, Dec 1 1975 0.025 0.03 0.02 0 
(mg/ I) • 

A luni OIJll -/2 Aug, 0cc 1 1975 2.04 3.9 0. 18 
{mg/l) * 

(OEPA, 1973 -75) 
fWPCA, 1968) 
(OEPA, SEDO data, 1977) 
USGS, 1966-73, 1975) 
(Skelly g. Loy, 197.3) 



federal Creek Tributaries 

pll Alkalinity Acidity Sulfates TOS ConJuc- Total Iron Total Total Zinc Total S trea~ tl,1mc tlvlty H,mganese Alumtnun AH,~s I I ' I I I Period Us~ -i1es i 9n.1ti on fxc I , I Exe I Cxc I I Cxc ' Cxc I Exe I I of J•o flu lion fource \·MIi Smp Mean Smp Mean Smp Mean rws Smp Hean WWII Smp Hean Smp Mean W~II S,r.p Hean PWS Smp Mean WWli Smp Mean Smp Hean Record -
M.ir ietl,1 flun l 5 6.9 l 132 1 0 1 5 14] 0 2 304 2 505 l 5 l. 2 4 4 1.0 2 0.2 1973, 1 
5.8 0 " • X • 0 * X * * 1 • 1 * • 1977,2 
H:-:ti 

19793 
~~__!! _ _ 

Sh11rp~ fork I 14 7.0 8 126 6 0 2 8 2]0 0 5 452 9 529 6 9 2.5 7 7 0.60 0 6 0.02 7 l.8 1973, l 
•t5 0 * * 0 • 0 • 0 * • 1 * l • 0 * * 1977-78, 2 
~Mil · 11 1975] . 
~L 

Sulphur Run 2 11 6.5 .!Q_~ 10 0.7 10 11 671 1 10 1064 9 ll27 11 ll 10.9 11 11 2.5 0 10 0.02 11 0.6 1977-78,2 
(2) 0 .. .. 0 .. 2 .. 0 5 .. l t 2 .. 0 .. .. 19794 
Wlllt 

< s~u 
I -- -

00 North tributary 0 11 7.1 l 102 l 0 0 1 34 0 1 1150 w l 2244 0 l 0. 7 1 l 0.07 0 1 0.0] 1 0 . 5 19772 
to Sulphur Run X * * X Ir X * X • • X * X * X * * 

(0.5) 

~IUII 

u 
Opossum Run 1 10 7 .0 7 144 6 6.8 4 9 249 0 4 870 7 660 l 9 2.3 7 1 l.2 0 4 0.04 5 1.4 1973,1 

5.7 0 " • 0 * 1 * X Ir * l • 1 • 0 • • 1977,2 
WIii! 

19794 
S,Ui.!! 

fast tributary 0 1 7.3 0 l 54 0 l 309 0 1 0.13 0 l 0 1 0.2 19772 
lo Sharp's fork X * X * X • X • X * * 
across from 

McUfresh Run 

(0.5) 
\.f,111 

s 

Concentrations in mg/l Conductivity In 11nhos/cm pH tn S.U. 
l (Skelly &. Loy, 197l) 

\ 2 (Ohio [PA, srno data, 1977-78) 
3 illSGS , 1"71 979) 
1 Ohill : ,,. ,•c , 1979) 



I _ ...,. • ., 
I 

pll Alkalinity Acidity 
'.i lrl'!Jm 11,,r.:e 
rrrr;;·~---- - -- , 

federal Creek Tributaries 

Sulfates TOS 

I I 

Conduc­
tivity 

' 
Total Iron 
Manganese 

Total 

' lf,-e- llc, 1..2!:!_ilt.i~ Exe I 
FolluTIOn $ourcc WWII Snip Mean 

I ! Exe I Exe I I Exe I Exe I 
Smp Mean Smp Mean PWS Smp Mean WIIH Smp Mean Smp Mean WWH Smp Mean PWS Smp Mean 

J\nc!c,·sun Hollow l l 6.0 

Tr ihutary to 
Sh~1·ps fork 
( 1.0) 

~JI.Ill 

s 

X * 

McOougall Branch 2 2 6.2 

7. 9 X * 

HIii 

IU 

Mush Run 
5.) 

[~I 

No mines 

Ory, on Branch 

5.4 

EHlt 

1 J 1.2 J 104 ~l~~o 

X * * X * 

l l 1270 l l 1316 0 l 0.1 13.5 
X * X * X * X * 

II 

0 J 42 2 455 0 3 0.19 2 2 0.07 

X * * X * X * 

Total Zinc Total 
Aluminum 

' Exe I I 
WWH Smp Hean Smp Hean 

1 1.0 

X 

Period 
of 

Record 

1977,l 

19732 

}9732 

19793 

- ~u=---- - ----------------------------------------------------------
lins cott Run 0 1 7 .0 l 189 1 0 0 l 124 

5. 5 

[HII 

s 
[wing Run 

2.4 
EWII 

IS 

Concentrations in mg/1 

l (OEPA, SEOO, 1977) 

X * 

2 {Skelly and Loy, 1973) 
3 (USGS, 1979) 

* X * X " 

Conductivity In llllhos/cm 

0 l 0.1 19732 

X • 

pH in S.U. 



::: 
0 
n 

pll 
Stream tl ame 
HHcs-· ---- , 
Use Iles i9.!_!al ion Exe ' 
folluE,on $ourcc W~lll Smp Mean 

0 1 6 . 5 ------llyi:,, for k 

9. l X * 

(1-:U 

IS ---

Alk al In ity Acidity Su Hates 

' ' I fxc I 
Smp Me,1n Smp Hean PWS Smp Mean 

142 1 0 0 l 64 

" X * X • 

M im:zs fork l 3 7.0 3 77 l O 1 3 303 
6 . 2 ,, X * 

rn11 
~.i.....!.!!_ 
Smith llun 

(2 . 5) 

(1/11 

s 

f.oocentratlons In mg/l 

l (Sk elly i Loy, 1973) 

2 (USGS, 1979) 

-

* X * X • 

Conductivity In umhos/cm 

federal Creek Tributaries 

TOS Conduc- Total Iron Jot al 
tivtty Manganese 

I ' ' Exe I f Exe I Exe ' WWII Smp tie an Smp l1e<1n Wr!II Smp 11e an PWS Smp Me<1n 

0 l 0.2 
X • 

2 560 0 3 0.3 1 2 0 . 17 ---
• X * X * 

pH to S.U. 

Tot,il Zinc Total 
Aluminun 

I 
fxc ' I 
1-11-111 Smp Me an Sinp Mean 

Period 
of 

llec,1rd 
-----

}'}7)1 

19731 
19792 



Hocking River - confluence with Rush Creek to mouth, and its minor tributaries: 

Rocky Run, Canaanvi11e Run, Margaret Creek (Factory Creek, Little Factory 
Creek, Biddle Creek), Sugar creek (Mill Creek), Salt Creek, Coal Run, 
Hamley Run, Substation Run, Minkers Run (Bennett Hollow Tributary), Dorr 
Run, Laurel Run (West Laurel Run), Walnut Run, Fivemile Creek, Threemile 
Creek, Oldtown Creek, Scott Creek (Metz Hollow Tributary). 

The Hocking River Basin extends over 1,197 square miles of Southeastern Ohio 
and is tributary to the Ohio River. Its headwaters lie in the glacial 
deposits of Fairfield County, about thirty-five miles southeast of Columbus. 
The mainstem of the river flows in a southeasterly direction approximately 
ninety-five (95) miles to its mouth at Hocking Port. The principal 
tributaries include Clear, Rush, Monday, Sunday and Federal Creeks. All of 
these except Clear Creek enter the mainstem from the north. The basin covers 
substantial portions of Fairfield, Perry, Hocking, Athens and Morgan counties; 
and minor sections of Meigs and Washington Counties. 

Extensive coal mining is conducted in the Hocking River Basin and the 
associated . drainage constitutes the predominant stream water quality problem 
within the basin. Clear Creek is the only one of the five principal 
tributaries which is not affected by mining. Rush, Monday, Sunday, and 
Federal Creeks, the other four principal tributaries, ~re discussed separately 
in this report. 

The Hocking River mainstem is divided into three segments; the upper segment 
from the headwaters to the confluence with Rush Creek, the middle segment from 
the confluence with Rush Creek to the confluence with Federal Creek, and the 
lower segment from the confluence with Federal Creek to the mouth. 

The upper basin of the Hocking River is primarily agricultural and has no 
abandoned mines. The city of Lancaster is located along this segment and 
encompasses 92 sq. miles; 11% of which is urban use, 36% residential use, and 
10% industrial use. The city of Lancaster has a secondary sewer system, the 
effluent of which enters the Hocking River. Anchor-Hocking is also a major 
pollution point source in Lancaster. 

The middle basin supports mineral extraction and marginal agricultural uses. 
The population is predominantly rural, however there are three urban centers 
located along the middle segment: Logan (pop. 7,000), Nelsonville (pop. 4397), 
and Athens (pop. 18,643). The major pollution point sources for this segment 
are MPP Corporation, the Carborundum Co . , and Goodyear Tire and Rubber Co. 
Wastewater Treat~ent Plant discharges are from the Logan, Nelsonville, 
Chauncey, the Plains, and Athens WWTPs. The major water quality problems in 
this segment however, are due to extensive abandoned surface and underground 
mining, both along its banks and from upstream sources on its tributaries. In 
York Township alone, 6.5 percent of the land is used for mining. The Nos. 5, 
6, 7, and 8 coal seams have a high pollution potential for surface mining and 
the Nos. 6 and 7 for both surface and underground mining in the basin. 

The lower · basin has no major urban centers and supports marginal agricultural 
uses. No abandoned mines are located in the basin. There are no major point 
sources and only one wastewater treatment plant, the Coolvi11e plant. 
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The Hocking River has been much more extensively samp1ed than any of its 
tributaries. It has been sampled up ta 292 times over the period of record 
1964-1979. Data sources include Ohio EPA and USGS (1964-79 ) , FliJPCA (1968), 
and Skelly and Loy (1973). 

The Hocking River and its affected minor tributaries are classified WWH, 
except for Margaret Creek and Scott Creek and its tributary Duck Creek, which 
are classified Exceptional Warmwater Habitat. 

Despite the heavy loadi'ngs of mine drainage constitutents which enter the 
Hocking River, the only mine drainage problems revealed by the data are due to 
iron and manganese concentrations. Although alkalinities decrease downstream, 
even the minimum reached is adequate to assimilate present levels of mine 
drainage and there are few samples with acid concentrations above zero. The 
mean pH for all three segments of the river is 7 .4 S.U. 

Minor iron problems are shown in the lower and middle segments, and manganese 
concentrations are a minor problem in the upper and lower segments and a 
moderate problem in the middle segment. Most of the iron and manganeses 
prob1ems are due to mining, although the minor manganese problem in the upper 
basin must have a different source, since there are no abandoned mines present. 

The city of Nelsonville obtains 80% of its water supply from the Hocking 
River. Data for the raw water entering the treatment pl ant shows Public Water 
Supply Standards were exceeded for sulfate, iron, and manganese concentrations. 

The minor tributaries to the Hocking River have been sampled by Skelly and Loy ( 
(1973), USGS (1979), U.S . Forest Service (1977-78 ), and Ohio E?A (1964-73). 
The limited available data i ndicate Substati·on Run, Minkers Run, Dorr Run, 
Laurel Run, West Laurel Run, and Walnut Run are affected by mine drainage. 
These tirbutaries are all located in the middle Hock i ng River Basin near 
Nelsonville, between Logan and Athens. All of these tributaries have little 
to no buffering capacities and mean aci d concentrations ranging from 25 to 293 
mg/1. Sulfate concentrations pose minor to severe problems. Data on metals 
concentrations were avai l able only for Dorr Run, which showed minor iron and 
iinc problems and moderate manganese problems. 

No data was available for the following tributaries: Rocky Run, Canaanville 
Run, Little Factory Creek, Mill Creek, Sa l t Creek, and Metz Hollow. Data is 
available for the West Branch of Margaret Creek, Duck Creek, and Pleasant Run, 
none of which have abandoned mines in their drainages . The data show mean 
alkalin i ties on these unaffected tributaries ranging from 34 to 190 mg/1, with 
zero acid concentrations and mean sulfate concentrat i ons between 37 and 52 
mg/1. 

,,/ 

,/ 
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BIOLOGICAL PARAMETERS 

Benthic 
Invertebrates 

Po 11 uti on 
Tolerant F acu ltat i ve 

No. Station % % 

1 Hocking River -
above Lancasterl 

0 79 

2 Hocking River 93 7 
below Lancasterl 

6 Hocking River 
be 1 ow Logan 1 

0 0 

14 Hocking River -
above Athens2 

0 100 

15 Hocking River 
at Athensl 

0 93 

18 Hocking River 
near Coolvillel 

3 29 

Source: FWPCA, 1969 (Collected 1966-67) 
~ethod of Collection: 
1. Surber Sample 
2. Peterson Dredge Sample 

Pollution 
Sensitive 

% 

21 

0 

100 

0 

7 

68 

Number 
of Total No. No./ 

taxa organisms Sq. Ft. 

9 58 58 

3 3264 3264 

2 29 29 

1 22 22 

6 126 63 

9 130 130 

Six stations were sampled on the mainstem of the Hocking River in 1966 and 
1967. The aquatic biota at most of these stations was indicative of waters of 
moderate pollution. At stations 6, 14, and 15, both the number of organisms 
and varieties were low. Station 1 had a small number of organisms but a 
greater variety while at station 18 both number of organisms and variety were 
high. Downstream from Lancaster, Ohio, (station 2) the number of organisms 
was high and the variety was low. The percentage composition at this station 
was 0% sensitive, 7% tolerant and 93% very tolerant. These conditions are 
indicateive of domestic sewage pollution. The var iety of organisms found 
reached a minimum of one at station 14, upstream from Athens, Ohio. There was 
considerable evidence of mine drainage at this station. Station 6, downstream 
from Logan, Ohio, had only two types of organisms present. This station is 
located downstream from several industrial plants. Stations 1 and 15 were 
predominated by tolerant organisms while station 18, nearest the mouth was 
predominated by sensitive forms. 

Fish ki lls i n the Hocking River i n the late 1950's and in 1961, 1964, and 1965 
have been attributed to slugs of highly acidic water entering the Hocking from 
Sunday, Monday, and Rush Creeks (Siebert, 1966). Since the water quality of 
these two tributaries has not improved, these acid slugs are probably still 
affecting the biology of the Hocking River, even though they are not reflected 
in the chemical data. ,/ 
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Slr~.w1 ll ,11:ie Ocg.-cc 
~c,r:,cnl _mf/ lot .1 lm1 Period of 
lf; c lli! ~ 111111l 1nn Constituent tlo Ho S,1mp le llo of Problem 
Pol lul ion Source (Unit) [xc/S•III) Months Yrs Record tle<10 tlax Hin lr.:nd Remarks 

llockin9 l!lv,!r - he.id- pll 2/207 .)110 - 16 1964-79 7.5 8 . 3 6.3 0 
~1tcrs lo confluence Dec .. 
1~ it h Rush Creek --

Alkalinity -/244 Jan- 14 1964-11 235 337 71 
/94.9 0cc " 

H}III 
tlo Mines 

Ac ldity -/6 Feb, Hay 3 1973-71 2.7 8.0 0 0 
July. Aug • 

' ' Sulfate 0/278 Jan-Dec 14 l 964-17 68 132 15 0 
'" 

Conduct Iv I ty 0/283 Jan-Oec 14 1964-77 912 1810 265 0 

< Jron 7/16 Feb-Aug, 5 1973-79 0.9 5.8 0 . 45 0 
I Dec 

00 
lO 

Manganese 6/6 Feb, Hay 2 1976~77 0.22 0.6 O.l l 
June, Aug • 

Zinc 0/ll feb, Mar 6 1974-79 0 .07 0.23 O.Ol 0 
May, Sept • 
Dec 

Ahminum -/1 Sept 1 1973 0 0 0 * 

OfPA, 1964-79) 
Skelly and Loy, 1973) 



'· 

Stream il.1:ne Degree 
\ ~ l'l':11 i-;,:1?Tilirm1 Period of TF. c 11.--;-fi .",1'. ;n--,s,i-- Constituent flo llo ' Sample llo of Problem 1>01ru no,;-s·oiii:--ce- (Unit) f.xc/Smp Months Yrs Record Me.in Max Min Trend Remarks - --- -

Hocking R Iver - pll 2/292 Jan - 15 1964-79 7.4 8.2 5.7 0 confluence with Dec 
Ru sh Creek to 
confluence with 
federal Creek 

Alkalinity -/238 Jan- 15 1964-79 124 244 30 /94.9 Dec a 
WWII 
S, U, Upst 

3.6 0 0 Acidity -/13 Feb-Oct 4 1968- 77 28 

' * 

Sulfate 3/280 Jan-Dec 15 1964-79 107 340 15 0 
= 

Conductivity 0/285 Jan-Dec 15 1964-79 612 1125 232 0 
<: = 
I 

lO 
0 

Iron 11/17 Jan-Nov 8 1968-79 2. 6 20 0. 3 1 
• 

Manganese 12/12 Feb-Nov 5 1968- 79 2. 4 13 . 8 0.5 2 
• 

Zinc 0/9 Feb, Mar 5 1974-79 0.04 0.12 0 0 
Nay, Aug, * Oct, Nov 

Alun1num -/15 Apr-Oct 4 l 968-78 0.04 0.12 0 0 
* 

(FWPCA, 1968) OEPA , 1964-79) Skelly and Loy, 1973) 



------------· 
Stn'i1JJ1 N,1w• Oegree 
~; ,,q.:1 ;->11! 111i/1"0L1I mi Period of 
]Js~ ll• ·". 1,:11 -1t IOII Constituent No llo Sample Ho of Problem 
l'ollution :,ourcc (Un it) £:i<c/Sr.ip Months Vrs Record Hcao tlax Hin Tre:\d Remarks ------ --·- ~-~--

llock i119 P. i11r.1· - pll 1/34 Jao - 4 1968-75 7.4 8.7 6.4 0 
confluc11cc with Oec " federal Creek lo 
mouth 

/!M.9 
I.WII Alkal lnity -/5 Nay- 3 1969-75 81 170 60 
S, U, Upst Oct * 

-
Acldl ty -/5 May-Oct 2 1968-73 6.2 25 0 0 

• 
'. ' 

Sulfate 2/21 Jan-Oec 4 1968-75 164 340 80 0 
G 

Total Dissolved 0/6 Mar-Aug 4 1973-75 450 652 334 0 
So) Ids "' 

< 
I 

U) 
Con duet III lty -/15 J,u1-0ec 3 197J-75 529 750 235 __, 

Iron 3/14 f eb-11ar, 4 1968-75 1.1 6.2 0.3 0-1 
Nay-Oct, . 
Dec 

Manganese 4/4 Hay-Oct 3 1968-75 1.6 4.4 0.2 l 
• 

Zinc 0/3 July, 2 1974-75 0.02 0.03 I 0 0 
Oct " 

Alunlnum -/11 fcb, Mar l 1968-75 l. l 6.8 0 
Hay-Oct • 

(fWPCA, 1968) OEPA, 1964-79) Skelly and Loy, 1973) 

-



Hocking River Minor Tributaries 

pit Alkalinity Acidity Sulfates TOS Conduc- Tota l Iron Total Total Zinc Totill 
S trp.1m 11 ,rnr. ti V ity Manganese Aluminum 
Hi'Ti:",--· ' I ' ' I ' Period 
Use-ii~t !On Exe ' I ' Exe . I Exe I ' fxc ' Exe ' Exe I ' of 
FiillulTon ~~ ~11111 Srnp Mean Smp Mean Smp Hean PWS Smp Mean WWII Smp Mean Smp Mean W.,'II Smp He an PWS Smp Mean W~IH SmP. Me an Smp Mean Record , .. 
llocky nun 

l.2 
W,111 

. s 
C.10<1Jnvi I le Run 

2.0 
H\~I~ 

u 
l1Jr~c1rct Creek 1 2 6.4 2 103 2 0 0 2 87 1 2 2.8 19731 

12.9 X • - * X • X * X * 
EIJII, WWII 

S. u st 
< Factory Creek 0 2 7.3 2 76.5 0 2 63 2 300 0 2 0.36 2 2 0.12 19792 I 

'° w 6.3 X * - * X * - * X • X * 
~JWII 

u 
Little factory 

Creek 

3.8 
w~,11 
u 

West Branch 0 3 7 .0 3 73 l 0 0 3 37 2 228 l 3 0.8 2 2 0.24 19731 

5.5 X * - • X * X * - * X * X * 19792 

~IHII 

No Mines 

1 (Skel ly, Loy, 1973) 2 (USGS, 1979) 



llock Ing R Iver Hloor Tributar lcs 

pll Alk1linlty Acidity Sulfates TOS Conduc- Tot.sl Iron Tot,l Total Zinc Total 
St rr. am tlamr. t lvlty l-l.109ancse Alwnlnum AIT~s- --· I I I I I ' Period 
Us,1 (lcsi '.J11Jti 'ln [xc 3 I I [xc I Exe ' I Exe ' Exe I [xc ' I of 
P"iil liil 1011 -$ource - . HWII Smp Mean Srnp 11~ an Srnp Mean PWS Smp Mean W\.111 Smp Hean Smp Mean IIWl I Snip Me 110 PWS Smp Hean W.-111 Smp Hean Smp Mean Record -·--· 

Oid<Jlc Creek 0 l 6 . 5 l 79 l 0 --- 0 1 172 0 1 0.5 19731 

(3. 5) X * - • X • X * X • 
W~ill 

s 
S119dr Creek 0 l 6.7 1 171 l 0 o· I 210 l 1 1.2 19731 ---
5\0 X • - ... X * X " X * 

Elli'I ~. ~11-111 

...i,_~~_t_ 
Mill Creek 

2 .0 

~1\m 

u --
Sa It Creek 

( l ) 

WI-Ill 

u 
Coil l Run l 1 5. 9 1 109 L..Q__ 1 1 377 o· l 0 . 46 19731 

( l.2) X • - • X * X " X " 
WIIII 

II 

11,1ml cy Run 1 1 5.9 l__ll_ _1_0_ 1 1 1536 1 l 4.3 19731 

5.8 X .. - • X " X • X • 
U'JII 

s u 
l (Ske lly & Loy, 1973) 



Hocking River Minor Tributaries 

pll Alk al inity Acidity Sulfates TOS Conduc- Total Iron Total Total Zinc Total 
Strr,1111 U<1~1c tivlty Manganese Aluminum 
~.1 rn~·- I I ' I I I Period 
mc·-Or., I~ t I on Exe ' I I Exe ' Exe I I Exe I Exe ' Exe - I I of 
Pol Tiiffon '..ource ~:',,11 Smp Me an Smp t:{!an Smp Mean PWS Smp Mean WWH Smp Me.-in Smp Mean \.IWi-1 Smp Mean PWS Smp Mean WI-Ill Smp Mean Smp Mean Reccrd 

Suhst<1tio11 Run 1 1 4.7 1 94 1 430 19781 
( 3. 5) X * X .. - * 
\.11111 

_j,_!! 
Mi111:\'·s Run 4 4 5.7 1 4 4 26 4 4 383 ~75 1977- 701 

3.6 l * - * X .. 1 * - * 
IMII 

hJ! 
llc1111ctt llol low l 2 6.6 l 41 2 21. 5 0 2 177 2 338 1977-781,2 

( I. 5) X • - * X * X * - * 

< i.::m 
I S,U w 

o, Dorr Run 5 5 2.9 1 21 5 278 5 5 1125 0 1 1230 5 1940 1 2 4.1 2 2 4.1 1 1 0.52 2 10 1977-781,2 

7..8 3 • - * 3 * 3 • X • - • X * X • X * - * 
\.IHII 

1.u 
Laurel Run l l 6.0 l 18 l 16 1 1 312 1 540 19781 

( 1) X • - * X * X * - * 
WWII 

s 
W. Laurel Run 2 2 4.4 2 2 451 900 _2_ 1977- 781 

(0.8) X * X * - * 
~IWH 

s 
l (U . S. Fore st Servi.:e , 1977-70) 2 (OEPA, SEOO data, 1977) 



< 
I 

lO 
0\ 

l~ck ln9 River Hloor Tributaries 

pll Alka)lnll1 Acidity Su Hates lOS 
Slrc,11a rl3mc fl ncs _______ ~ 

J ' iisf! Oe~i~1"iaf~ fxc I I I Exe I [xc I 
Porlut100 Source ~:I-Ill Smp Mean Smp Mean Smp Mean Pl-IS Soip Mean YI-Ill S111p Hean 

lfa I nut llun 

(2) 

W\HI 

.~~ 
f iv r.ml le Creek 

7.0 

I\ 4 3.0 
3 • 

l 5.7 30 

X • - . 
\h•~ll ,, 
...h.__U ____________ _ 

Thre crni le Creek 

5.6 
~MIi 

s 

0 l 6.5 LJ!1 
X • - * 

0 212 7.2 203 _.QQ 

4 293 4 4 630 

3 • 2 • 

2l0 l O O -· --
X • X • 

0 0 1 56 

X * X • 

0 0 213 59 OlcJ Tmm Creek 

7 .0 0 - - ~ X • 0 .. 

W-111 

s 
Scott Creek 

9.0 
EHII 

s 
Duck C1·eek 

,1 . 7 

HIii 

tlo Mines 

2 6.6 2 30 

X * - • 

l 3 6. 4 3 34 ---
X * - " 

1 0 0 2 61 

X * X • 

_1 __ 0 __ 0 3 42 - ------- ~ --
X • X • 

I 

Conduc­
tivity 

Smp Hean 

4 1700 
- . 

Total Iron 
Manganese 

I 
Exe I 
Yr/II Smp Mean 

0 I 0.3 
X • 

0 1 0 . 8 

X * 

Total 

I 
[xc I 
NlS Smp Hean 

210 2594 l 3 0. 78 2 2 0.7 

X * X • 

l 270 0 2 0.68 l l 0 . 27 

- * X * X • 

f ___ _ 152 9 . ... . L .. '!·.~•- Q ___ ?___ ~_.02 
• X • X * 

(U. S. forest Servi ce, 1977- 78) 2 (Skelly and Loy, 1973) 3 (OEPA, 1964-73) 4 (USGS, 1979) 

Total Zinc 

' Exe I 
WI-Iii Smp Hean 

Total 
Aluminum 

I 
Smp Mean 

Period 
of 

Record 

1977-781 

197)2 

19732 

19732 

1964- 733 

19794 

19732 

19794 

197 ]2 

19794 



pit Alkalinity Acidity 
Stream llarne 
Hffis ' . Dse-(ie~~at I ~ Exe ' ' I 
PoTluTfon ·source H:-IH Smp Mean 

i1~tz llo l low 

(~ } 

lf,!11 

s 
Pleilsant Run 

10. 7 

l~HII 

Smp Mean Srnp Mean 

o J 7 . s 3 190 _1 __ o 
X * - * X * 

Hocking River Minor Tributaries 

Sulfates TOS Conduc- Total Iron Total 
tlvHy Manganese 

I I , 
' Exe I Exe I I Exe ' Exe ' PWS Srnp Mean WWII Smp Mean Smp Mean Wl.11 Smp Mean PWS Smp Mean 

0 3 54 2 498 3 0.87 2 2 0.18 
X * * X * X * 

Total Zinc 

; 
"Exe I 
\.11111 Smp Mean 

Total 
Aluminum 

' Smp Mean 

Period 
of 

Record 

19731 

19792 

< s u I __ L_c._----------------------------------------------------------
~ l (Skelly and Loy, 1973) 2 (USGS , 1979) 



Monday Creek - headwaters to mouth and tributaries: 

Snow Fork (Long Hollow Creek, Goose Run, Orbiston Tributary, Brush Fork, 
Spencer Hollow Creek, Sycamore Hollow Creek, Salem Hollow Fork), Dixson 
Run, South Carbon Hill tributary, Sand Run, Kitchen Run, Little Monday 
Creek (Gore Run, North tributary East of Gore, Temperance Hollow Creek), 
Lost Run, tributary Southwest of Orevi11e, Orevi11e Run, Salt Run, Rock 
Run, Shawnee Creek, Dixie Hollow. 

Monday Creek is 27 .0 miles long and drains an area of 116 square miles in 
Athens, Hocking and Perry counties. Abandoned underground mines underlie the 
southern and eastern portions of the watershed, while extensive abandoned 
surface mines are located in all but the east central portion of the basin. 
Coal seams present in the watershed are the Nos. 5, 6, and 7. The No. 5 coal 
has a high pollution potential in this area for surface mining, and the Nos. 6 
and 7 for both surface and underground mining. 

The mainstem of Monday Cr~k has been sampled up to 63 times during the period 
of record 1966 to 1978. Data source inc 1 ude the USGS ( 1966-iS), FWPCA ( 1968), 
Skelly and Loy (1973), Ohio E?A (1973-78), USFS (1977-78), and Ohio EPA, SEDO 
( 1977-78). 

Monday Creek and a11 its tributaries are classified WWH, although the water 
quality in most of the watershed often exceeds WWH standards. The Monday 
Creek mainstem has little to no buffering capacity; only 2 of 30 samples 
showed any alkalinity, while acidity averaged 148 mg/1. pH samples were taken 
during all months of the year and showed all pH values exceeded WWH standards, 
with the mode falling at 3.3 S.U. Sulfate concentrations are a minor to 
moderate problem, with a mean of 535 mg/1. Manganese and iron concentrations 
pose severe and moderate problems, respectively. Aluminum concentrations 
averaged 18.3 mg/1, which is exceptionally high. 

The tributaries of Monday Creek were samp l ed during June to September by 
Skelly and Loy, (1973), U.S. Forest Service (1977-78 ), USGS (1976-77, 1979), 
and Ohio EPA, Office of Land Pollution Control (1979) . 

The data indicate Snow Fork, a major tributary to Monday Creek, and its 
tributaries Long Hollow Creek, Orbiston Tributary, Brush Fork, Spencer Hollow 
Creek, Sycamore Hollow Creek, and Sala~ Hollow Creek , are major contributors 
of mine drainage to Monday Creek. Snow Fork has no buffering capacity and 
severe acid and pH problems. Of the listed tributaries, only Salem Hollow 
Creek has a limited buffering capacity and a mean pH above 4.0 S.U. Sulfate 
concentrations are a moderate problem in Snow Fork and sulfate problems in the 
tributaries range from minor to severe. Metals data, available only for Snow 
Fork and Sycamore Hollow Creek, show moderate to severe iron and manganese 
prob lems. Aluminum concentrations in Snow Fork averaged 20.3 mg/1, which is 
exceptionally high. 

The data from Little Monday Creek, the other major tributary to Monday Creek, 
show only minor effects from mine drai nage, even though its headwaters have 
been extensive ly strip mined. It has a limited buffering capacity with a mean 
pH of 5.7 S. U. Manganese concentrations pose a severe problem, however, and 
aluminum concentrations, while not as high as those of Monday Creek and Snow 
Fork, are high (mean 7.4 mg/1). Little data is available on the Litt le Monday 
Creek tributaries. 

V-98 



( 

The limited data available on the minor Monday Creek tributaries indicate 
South Carbon Hill tributary, Sand Run, Lost Run, Oreville Run, Rock Run, 
Shawnee Creek, and Dixie Hollow all have no buffering capacity and acid and pH 
problems, while Dixson Run, Kitchen Run, tributary Southwest of Oreville, and 
Salt Run have limited buffering capacities and pH values near 6.0 S.U. The 
major difference between these two groups of tributaries appears to be the 
extent of mining in their basins; the more extensive the mining, the more 
severe the water quality problems. There are no completely unaffected 
tr i butaries in the Monday Creek watershed. 

BIOLOGICAL PARAMETERS 

Benthic 
Invertebrates 

Pollution Pollution Number 
Tolerant Facultative Sensitive of Total No. No./ 

Station % % % taxa organisms Sq. Ft. 

Monday Creek - 97 3 0 2 35 35 
at source above 
Orville, Ohiol 

at Rt. 278 Bridge2 100 o o 2 230 230 

at confluence with 
Hocking River2 

100 

Source: FWPCA, 1969 (Collected 1966) 
Method of Collection: 
1. Peterson Dredge Sample 
2. Surber Sample 

o 0 1 15 

The benthic macroinvertebrate conmun'ity of Monday Creek was sampled once in 
1966. The benthic comnunity at all three stations was dominated by a few 
pollution tolerant forms. At the time of sampling, Monday Creek contained a 
very sparse and pollution tolerant benthic corrrnunity. More data is needed to 
better define existing conditions. 

·causes of fish kills in the Hocking River in the late 1950's were attributed 
to slugs of low pH water entering the Hocking from both Monday and Sunday 
Creeks after heavy rains in their basins (Seibert, 1966) 

V-99 
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SL rca1u li ,1111c Degree 
~e9.nc11 fmT710 ta I m I Period of 
llc. e 01: :; 1q11,1f 11>n Const ituc:it No tlo Sam1>lc No of Problem 
PVlluliou Sour ce (Unit) fxc/S.up Months Vrs Record Hean Max Hin Trend Remarks 

Mo11d,1y Creek- pll 63/63 Jan- 13 1966- 7S 3.3 5. 4 2.6 3 S lmi hr for 
Oec (mode) " ent Ire year 

27 . 0/27 . 0 

Ullli Alkalinity -/30 May-Oct, 11 1968-78 l 71 0 Only 2 samples 

\ , 0cc .. over 0 

' S,U,Up . 
·, Ac idity -/47 Mar-Jan 8 1968-78 148 579 10 3 

l .. 
i 
I Sulfates 55/59 Jan -Dec ll 
I 

1966-78 535 1070 98 1 

' < = 

I 
I __, 

0 
A 0 ms 0/1 1 646 646 64fi 

l 
I 

Conduc t iv lly -/44 Jan-Oec ll 1966- 76 1220 2170 490 

' " • 
J 
; 

' 
Iron 50/50 Jan-Oec 5 1968-78 7.Q 48 l.2 2 

l Ma119ilnese 35/35 11ar -Occ 6 l %6- 78 5.4 13 2.0 3 
i = 
l 
I 
l 

I Zinc 3/17 11ay-Occ 4 1974-76 0. 29 1.1 0.10 
• • I. 

I 

' 

·1 
Aluminum -/29 feb -Oec 6 1968-78 16.l 39 2.6 Very 

• high 

\ 
'\ (USGS , 1966- 75) 
\ {HIPCA, 1968) 

i (Ske lly and Loy, 1973) - (Ohio EPA, 1973-78) 
} jusfs, l977-7n) 

Ohio CPA. SE OO Data 1977-JA\ 
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Monday Creek Tributaries 

pll Alkalinity Acidity Sulfates TOS Conduc- Total Iron Total Total Zinc Total 
S trl!am Narac tlvity Mt1nganese Aluminum 
H"iTi•s # I I I I I Period 
ffse D0.s i'.1'''1t1on Exe I I I fxc I Exe ' ' fxc I Exe I Exe ' I of Pt11Tur fon ""S"ou,:-ze:- l·Mi I Smp He an Smp Mean Smp Mean Pl-IS Smp Mean WWH Smp Mean Smp Mean Wl,/H Smp Mean PWS Srnp Mean WWI-I Smp Mean Smp Mean RC!cord 
Snm~ fork 11 11 2.9 5 0 11 220 11 11 663 10 1407 9 9 15 6 6 4.6 2 4 0.36 4 20.3 l'l75, 

10. 7 3 " • 3 : 2 : " 3 = 3 • X • X • 1973,1,2,3 
~;,:11 

RI s I u. Ue_!.!!_ 

Lon9 Hollow Creek 2 2 2.7 2 533 2 2 1164 2 1950 1977-703 

~2) (3) • (3) • (3) • • 
~Ill 

-2.L 
Goose Hun 

(}. 3) 

WWII 

< S,U 
I __, Orbitson 

C) 

1135 1 2000 19783 __, Tributary l 1 3.1 1 654 l 3 
( l) X • X • X • • 
(WWI) 

S ,IJ 

Or1Jsh fork 3 3 2.8 3 3)8 3 ) 1296 2 1285 l 1 16.8 19732 

(4.2) (3) * X * (3) * .. X • 1977-783 I 

I ~MIi 
i 

_l.U I 
Spencer llollow 3 3 3.4 3 99 3 3 453 2 1075 l 1 2.3 19732 

(4.2) (3) * X * X * * X * 1977-783 
w1m 
~ 
1 (USGS, 1975, 1979) 2 (Skelly & Loy, 1973) 3 (USfS, 1977-78) 
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Monday Cree~ Tributaries 

pll Al k J lln Hy Addi ty Sulfates TOS Conduc- Total Iron Total Total Zinc Total Stream Na1,w livity Manganese Aluminum Riles ' I I I ' I Period Usc-ffli°s19~ilfron- Exe I , 
' fxc I Exe I I Exe I Exe I Exe I I of J'fo llul I oo ~ource H\/11 Smp Mean ~mp Mean Smp Hean f'WS Smp Mean WWII Smp Hean Srap Mean WWII Smp Mean Pl~S Smp Hean WUII Smp Mean $mp Mean necor d - -··------

-S ;•c ,1,:1or c llo 11 m, ) ) 11.0 ] 64 J J 486 2 925 I l 6.3 19731, ----
Creek 3 • X It (1) • • X • 197/- 707. 
2. 7 
~MIi 

~ .!u 
~ ,\l '!m llol low Fork 6 9 5.9 7 42 6 31 6 9 349 0 4 ·12] 6 622 6 7 6 .6 4 4 2. l 0 4 0.025 4 3. 4 19731 

!i . l I .: ,, 0-l • l .. X It ~ 2 • 2 • 0 • • 1976-79 
W·/11 

2 ,3,4 

- ~ 
Di xson llun 0 l 6 . 5 l 60 l l IOOO ! 1300 19782 

;::: 
(0 .8) X • X • X • It 

... ~.IHI 
:> s ll .) -

South Ca,·bon 

lli l l Tributary l l 3.0 l 195 - - -- l l 316 I 1300 19782 
(l) X * X * X * * 
(W~II) 

__l; U 

Sand nun 2 2 4. 9 _2_ 20 2 2 374 2 813 1977- 762 
3,1 (2 ) • X " X * • 
WI-Ill 

}~ 
K H chcn fiun 1 3 6 . l 2 74 l 12 0 2 52 2 465 197 31 

3.2 ( l ) • • X * X • * 1977-782 
li~lll 

_j 
l (Skelly & Loy, 1973) 2 (USfS 1 1977-78) 3 (USGS, 1976) 4 (0£PA, OLPC data, 1979) 
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Monday Creek Tributaries 

pH Alkalinity Acidity Sulfates TDS Cond11c- Total Iron Total Total Z\nc Total 
S trc,1m Name ti VI ty MJnganese l\lumlnum 
lfffo s , I I I ' I Period 
Use 0~$ i~tion Exe , # I Exe I Exe ' ' Exe ' Exe I Exe I ' of 
PoTftil:1011 Source Wl·/H Smp Me an S1r.;> MeJn Smp M-?40 PIJS Smp Mean WWH Smp Mean Smp Mean WHII Srap Mean Pl-IS Smp Mean W~/H Smp Mean Smp Mean Record 

L ltt le Monday 10 13 5. 7 10 37 12 28 9 13 348 8 1541 2 7 2.6 3 3 7. 8 0 2 0.27 2 7 . 4 19731 , 
Creek 1 * • 1 * 1 * " 1 • (J) * X * • 1977-792,3 
14.3 

r::m 

_l~ 
GQ_r e Run 0 4 6.6 4 60 3 11 0 4 93 4 482 1977-762 

( 5 . 1) 0 * " X * 0 * * 
w~:11 . 
s 

liorth Tributary 1 l 5. 4 1 28 1 0 0 1 100 0 l 0 . 6 19731 

< 
E. of Gore X * " X * X * X * 

I WHII _, 
:::> s w 

Temperance Hollow 

Creek l 1 5. 9 1 39 l 0 0 l 100 0 l 0.2 19731 ----
(3) X * * X • X * X * 
( W~III) 

s 
Los t Run 3 J 3. 0 3 254 3 3 949 2 1190 l l 16. 2 197 31 

l. 2 (3) • (J) " (J) • * (3) * 1977-782 

IM\ 

s IJ 

Tribut ary SW of 

Or~vi lle 1 1 5.4 l 26 l 0 0 l 158 l 1 1.5 19731 

(3) X * * X * X * X * 
WWII 

s 
l {Skelly & Loy, 1973) 2 (USGS, 1977, 1979) 3 (USGS, 1977, 1979) 
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' 
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Monda.{ Creek Tr I bu tar tef-- -----·--·- - · · ···. 

pll Alkalinity Acidity Sulfates TOS Conduc- Total Iron Total Total Zinc Total 
Strci\m Name llvlty Manganese Aluminum 
itiTe~· M I I I I I Period 
U:'><: Ile~~~~~- Exe I I I Exe I Exe I I Exe I Exe I Exe I I of 
Po1Tul I oo 5ourcc ~WII Smp Mean Smp Ncan Srnp Mean PWS Smp Mean WI-Ill Smp Hean Smp Mean W\./11 Smp Hean PWS Smp Hean WWII Smp ttcan Smp Mean Record 

Oreville Run 2 2 4.6 2 31 2 2 559 2 1035 1977-782 
( 2. S) --rzr.- - ,--r l1J l --,-

~:-Ill 
'-.~u --

'"~alt Run l ] 6.5 3 41 2 l7 1 l 220 2 1225 0 l 0.3 l97Jl 
?. • o (OJ • • X ' • (0) • ' -(OJ • 1977-782 
~MIi 

~.:.:.u _ ____ ~--.._..,,......,...-----~-..,.,,..--;::--,---.::-=--------.----..-,..-..-----------------------.,.,c;-= 
Hock Run 4 4 4.4 4 36 2 4 ]92 4 1]18 1977-732 

(2) l * X * X * • 
~:'.-!II 
'.i u 

~ s,1~·:.-nee Creek 2 2 4. 7 1 36 2 51 2 2 H5 2 87( 97T-TrfZ--
c;; l.6 -x * • X • ~ --. 
-"" Ullll 

s,.~u-~.~----=--c:----=~----- -=-----.~----.:--;c--~.-.--------,,--.r;;..,.-------------------------, · o1.d e Ito l\o·H 2 2 J. 2 2 139 2 2 634 2 1250 19Tf.ToY-
( 3) T3) * Y----• {2) • --. 
\~\:11 
s, u 

r( S-k e-1-1 y- & -L-o y-· ,-=1_9_13_,_)--,,2· ( USF S, 19 77 - 7 8) 
' 

I 
e 
l 

l ..-.. 



Rush Creek from source to confluence with the Hocking River and tributaries; 

Center Branch, Clouse Lake, unnamed South tributary opposite Center 
Branch, Dry Run, Turkey Run, unnamed tributary 2 miles east of Junction 
City, unnamed tributary one mile west of New Lexington Reservoir outflow 
tributary at New Lexington (Old Reservoir, New Reservoir (West branch of 
New Reservoir above reservoir)), unnamed south tributary at New Lexington, 
unnamed south tributary at east side of New Lexington, unnamed north 
tributary 1.2 miles east of New Lexington. 

Rush Creek is 37.2 miles long and drains 235.6 square miles of which 35 square 
miles are affected by extensive surface and small, scattered underground mines 
in the Nos. 5 and 6 coals. Both have high pollution potentials for surface 
and underground mining in the area. 

Water quality information has been collected in Rush Creek for up to 14 years 
from 1964 to 1978. pH, alkalinity, sulfate, conductivity and total iron were 
sampled in all months while other mine drainage constituents were sampled 
primarily from April through November. Collection agencies are USGS, Ohio 
EPA, USEPA, USOA-SCS, and Skelly and Loy. 

Rush Creek may be divided into two segments from the confluence with Little 
Rush Creek to the mouth ( 1 ewer) and to the source · (upper). Rush Creek is 
continuously affected by mine drainage contaminants in the upper segment but 
only periodically affected in the lower segment. Comparative modal pH values 
frcm upper and lower segments are drastically different at 3.2 and 7.4 S.U., 
respectively. However, minimum values for both segments are similar 
suggesting slugs of water low in pH are occasionally transported as far as 
Sugar Grove (near the mouth) without much dilution. Lower Rush Creek contains 
adequate to excellent buffering capacity at most times but there is evidence 
that buffering capacity is depleted during slugging. Upper portions of Rush 
Creek never exhibited any buffering capacity in 39 samples over four years 
during high or low flow months. Net acidities were uncorrmon but were reported 
in concentrations up to 427 mg/1 in lower Rush Creek. Upper Rush Creek 
displayed continuous net acidities as high as 1135 mg/1. 

Dilution of severely high sulfate concentrations occurred downstream and 
concentrations were a minor problem at Sugar Grove. Other mine drainage 
constituents behaving similarly were total manganese and total iron~ although 
the latter two were reduced to only moderate problem levels downstream. 
Di sso 1 ved so 1 ids concentrati ans exceeded the WWH standard at mi nor to severe 
levels in the upper reaches. Total zinc was not problematic, but total 
aluminum was present in concentrations up to 55 mg/1 and 11.1 mg/1 in the 
upper and lower reaches, respectively. The most highly concentrated mine 
drainage constituents were found in samples taken at New Lexington. 
Undoubtedly, the tributaries entering Rush Creek from Little Rush Creek to the 
mouth had a positive effect on water quality in the mainstem. 

Most of the abandoned mines can be found bordering the tributaries of Rush 
Creek near New Lexington. This portion of the Rush Creek watershed is 
adjacent to the Moxahala Creek and Sunday Creek watersheds and has similar, 
severe mine drainage problems from the same two coal seams, the Nos. 5 and 6. 
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Abandoned surface mines occur in the Center Branch drainage near Clouse Lake 
and in an unnamed tributary but do not seriously affect water quality. Total 
fron is the only parameter which exceeds WWH standards. Buffering capacity is 
adequate. Farther upstream Dry Run and Turkey Run exhibit severe pH 
conditions and moderate to severe acidities from abandoned strip mines. 
Sulfates and total iron were severe problems in Dry Run but minor problems in 
Turkey Run. 

Tributaries located just west of New Lexington had moderate to minor pH, 
acidity, sulfate and total iron problems, while tributaries entering Rush 
Creek east of New Lexington had severe levels of mine drainage constituents 
and no buffering capacity. Reported values of sulfates, total iron and 
acidity were exceptionally high, while pH was exceptionally low. These 
severely affected tributaries are influenced by more numerous underground 
mines than tributaries to the west. The most serious sources of mine drainage 
occur in the small area of the Rush Cresk watershed east of New Lexington. 

The city of New Lexington obtains its drinking water from two reservoirs 
located northeast of the city. The New Reservoir watershed encompasses 225 
acres upon which both unreel aimed and partia11y reclaimed lands are located. 
The Old Reservoir, from which 80 to 100% of New Lexington's water supply is 
taken, was built between 1900 and 1910. The New Reservoir which serves as an 
auxilliary supply was bui1t in 1974. 

The New Reservoir has the poorest water quality of all other sources of public 
water supply in the State which obtain water from surface waters affected by 
mine drainage. For typica1 mine drainage constituents, the New Reservoir has 
the lowest minimum (4.9 S.U.) and average (5.6 S.U.) pH value and the highest 
maximum (7.5 mg/1) and average (7.3 mg/1 ) manganese concentrations. Su1fates, 
total dissolved solids and total iron are other minor problematic con·stituents. 

The quality of water from the Old Reservoir is fairly good, although buffering 
capacity is limited to adequate and there is a minor manganese problem. Only 
a limited amount of water from the New Reservoir can be used to augment the 
New Lexington water supply due to its poor quality. This presents a serious 
problem to the village of New Lexington since the supply from the Old 
Reservoir is inadequate to meet current comnunity needs during drought 
conditions. The New Reservoir watershed is current1y being considered for a 
reclamation project to be fund~ by the Board on Unreclaimed Strip Mined Lands . 

.. / 
.. / 
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BIOLOGICAL PARAMETERS 

Benthic 
Invertebrates 

Pollution Pollution Number 
Tolerant Facultative Sensitive of Total No. No./ 

Station % % % taxa organisms Sq. Ft. 

Rush Creek -
just above 
Bremen 

above con­
fluence with 
Hocking River 

16 

75 

34 

0 

Source: FWPCA; 1969 (Collected 1966-1977) 
Method of Collection: Surber Sample 

50 3 4 

25 

Biological water quality data was collected once in 1966 on Rush Creek just 
above Bremen and above its confluence with the Hocking River. The macro­
benthic conmunity of Rush Creek at Bremen appeared to be less affected, being 
dominated by more pollution sensitive organisms than the sample taken above 
the Hocking confluence. However, other sources of pollution emanating from 
municipal WWTP's at Bremen and New Lexington could affect the benthos at the 
selected stations on Rush Creek indistinguishably from periodic slugs of mine 
pollutants emanating from the headwaters of Rush Creek. The small number of 
taxa observed indicates a limited benthic conmunity at both stations. More 
biological monitoring is needed to update this information. 

Data on mine drainage constituents in the Rush Creek watershed indicate that 
the severe effects near New Lexington were ameliorated by downstream 
tributaries with no abandoned mines, including Durbin Run, Turkey Run, Raccoon 
Run, and Little Rush Creek. Water quality in these streams was well within 
WWH standards with the exception of values for total iron concentrations. 
Total iron concentrations up to 2.5 mg/1 may be indicative of natural 
background conditions since no point sources are located in these areas and 
1and use is primari1y agricultural. 
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SI rc,1111 ilame Degree 
Sc_111~11t_1;ii/ fol,ll mi Period of 
IJ :;,~ lh~~ i']lli1t ion Constituent No tlo Sample Ho of Problem 
Jlol li1fi"o11-~olii=c-e-- (Un It) [xc/Smp Honlhs Yrs Record Mean Mu Hin Trend Remarks 

Hush Creek pit 7/57 Jan - 14 1964 7.4 7.8 2.8 0 Segment below 
0cc 1966-78 = l ill le !lush 

37 .2/37 .2 Creek 

wm 
39/39 April• 4 1970 l.2 4.2 2.l l Segnent above 

'- \ U,S,Up July 191)-75 • little Rush 
Creek 

Alkalinity -/38 Jan- 10 1966-71 67.5 154 0 be low Little 
0cc . Rush Creek 

-/39 Apr 11 4 1970 0 0 0 above little < 
July-llov • Rush Creek I _. 

0 
CX> 

Acidity -/17 Jao-June 11 1966-78 35.2 421 0 0-1 belm" Little 
= Rush Creek 

-/17 April, 4 1970 464. J 1135 74 3 above Little 
July- Nov. 1973-75 * Ru sh Creek 

Sulfate 15/53 Jan-Dec 14 1964 397.5 1050 25 l below little 
1966- 78 " Rush Creek 

37/39 Ar 11, .. 1970 1136 .8 2500 210 3 
.. 

above Little 
July-Nov 1973-75 * Rush Creek 

Con due ti v lty 0/70 Jan-Occ 14 1964 527 . 9 2360 190 belo1i LI tU e 
1966-78 " Rush Creel; 

0/9 July, 2 1970 1878. 9 3000 1060 above Little 
Sept, Oct 1975 • Rush Creek 

-



Stream tlilmc Uegree 
·s-rc.'E1cnt m1/ lotal mi Period of 
11,,, Uc··, 1rin;il1011 Constituent Uo Ho Sample No of Problem 
i'olluUon Source ( lln i t) (xc/Smp l',onths Yrs Record Mean Max Min Trend Remarks 

Rush Creek TDS 1/12 Aug, 8 1964 781. 7 1570 451 0 below L. 
(Continued) Sept, 1966-69 "' Rush Creek 

Oct. 1971 -72 
1975 

17/13 April, 2 1974-75 1948.4 4355 456 l above Little 
July-Nov. * Rush Creek 

' Total Iron 26/46 Jan -Dec 7 1968 4.47 62.5 0. 20 2 below L 1 ttl e 
1970 = Rush Creek 
1973-77 

40/40 Apri I 4 1970 71.35 210.0 1.2 3 above Little 
July-Nov 1973-75 " Rush Creek 

< 
I 

2.1 13.8 1.6 1-2 _. Total Mang~nese 6/6 N l 1968 belm-i LI ttle 0 • I.O Rush Creek 

27/27 Apr 11, 2 1974-75 12.10 67.5 0.73 3 above Little July-Oct • Rush Creek 

Total Zinc 3/12 April, 5 197~-78 0.166 o. 75 0.00 0 bel0\'1 Utt le May • Rush Creek July-Dec 

6/7 /\pr i l 2 1974-75 0.816 1.20 0.20 l above Lt ttle July-Sept • Rush Creek 

Total Alumlnl.fll -/13 Mar-May, 4 1968, 1970 3.60 11.1 o.o be 1 ow Li t t 1 e July-Oct 1974-75 " Rush Creek 

-/16 /\pr 11 3 1970 21. 54 55.0 0.8 above U ttl e July-Nov 1974-75 " Rush Creek • t•tl •• •· ,,,. .... ~. .. ~ I o, • 

USGS (1964-78) USEPA (1970) scs (1974) Ohio EPA (1973-70). Skelly and Loy (1973) 
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Rush Creek Tributaries 

pll Alkalinity Acidity Sulhtcs TOS Conduc- Total Iron Tohl Tohl Zinc Total 
S lrc .,111 N.1•111! ti V il:J Manganese Aluminum fl I l ,~ :·.--- ·------ I ,. I I I I P1~r iod 
ll ·,': llhl'.J" '''•on be I ' I be I fxc f I Exe I [KC I Exe ' I of 
Fo I liifi,'i,,-·soiitce -- WIii Smp Me,,n S111p M.1<1n S111p Mean PWS Smp Mc ill'I WWII S11111 He an Srnp Mc.in ~:111 Smp 11e an Pl-IS S111p Mean WWII Smp Hean S111p Mean Record - -~-- ·------
llurbin Run 0 l 8.0 1 120 I 0 0 1 26 0 1 172 l 260 1 l 2.5 1974 - - -

3.2 X • • X .. X • X • • X • 
\.11111 

1111 

Turkey ilun l 2 7 . 1 2 61. 5 ---- 2 0 0 2 38 0 l 514 l 660 l 2 l. 55 197) 
4.5 0 • • 0 * 0 * X * * l • 1971) 
~fr/II 

liM 
~ 

Raccoon Run 0 6 7 . 23 6 187.l 6 0 0 6 36.2 0 4 284 4 413 .8 2 6 0.92 1973 
a.o 0 " .. 0 • 0 • 0 * • 0 • 1974 

~lrlll 

IIM 
·-

Lilli e Rush Creek 0 8 7 . 13 0 165 . J 8 0 0 6 42 .6 0 5 273 .6 5 443 .6 3 8 1. 26 

13.0 0 * • 0 •· 0 " 0 * • 0- 1 • 
Ui/11 

1111 
-· 

Cent er llr ,,nch 3 9 6 .86 9 55.3 9 0 0 9 59.6 0 4 434.3 8 475 .5 3 9 1.82 2 2 0.23 1973 

8 .5 0 * .. 0 " 0 • 0 • • 0-1 • l " B74 
)979 

s 
Clouse Lake 0 l 7.3 l 50 l 0 0 1 95 0 1 48 . 4 800 0 1 0.08 19/tl 

H.'11/l'liS X .. 4 X • • • X * 
u,s 

USllA SCS (1971) Skelly and Loy (1973) USGS (1979) 
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Rush Cree~ .r lbutaries 

pll Alkalinity Acidity Sulfates TOS Conduc- Total Iron Total Total zt.11~ Total St.re~m Na•ne tlvity Manganese Alumlnu11 f.11 fo :; ' I ' ' I I Period u;;;;-0e;:-~;if~ Exe I I I Exe I be ' ' Exe I Exe I Exe ' # of hTlut1on fource WHII Smp Mean Sr.ii> Mean Smp Mean PWS Smp Mean WWII Smp Mean Smp Mean W!./11 Smp Mean Pl./5 Smp Mean WWII Smp Mean . Smp Mean Record -
Un11,1mcd 
trib. opposite 

Center Branch 1 l 5.7 1 59 I 0 0 I 76 l l l.3 1973 
w·,111 X If • X • X • X • 
s 

-
Ory Run 3 3 3.2 3 0 3 555 3 3 1496. 7 3 3 19.8 1973 

W~ll 3 • • 3 • 3 • 3 • 
~s 

Turkey Run 4 4 4.0 4 5.25 3 77 .8 3 4 587 0 l 1393 1 1550 3 4 2. 65 1973 
4. 5 3 • • 3 • 1 • X • • 1 • 1974 
~nm 
U,S 

Unnilmed tributary 
< 2 mi le cJst of 
I __. 

Juncllon City 1 l 5.2 l 10 L._Q 0 l 150 l l 1.4 1973 _, 
__. 

(S+L 127) X • • X * X • X * 
W\-ltl 

U,S 
------
Unnomcd tributary 

1 mi le west of 

New Lexington 2 2 5.15 2 4 2 15 2 2 295 0 l 576 1 480 0 2 1.0 1973 
(S+L 120) 1 • * 1 • 1 * X * • 0-1 • 1974 

w:111 

U,S 

Skelly and Loy (1973) scs (1974) 



Ru~h Creek Tr1bularles 

pll Alkalinity Acidity Sulfates ms Conduc- Total Iron Total Total Zinc Total 
S l r :~ .,m 11.,mr. tlvlly Manganese Aluminum 
A1l,0 :. -·-- --- I I I I ' j Period 
11::;-:--fiesT:in.11 ion (x c I ' • Exe I Exe j I Exe ' Exe ' he ' ' of • 
l'ollulto,1 '.,nurcc . ~1:111 Smp Mean Smp Mc,\n $:up K!!an Pl-iS Smp Hean WI-Ill Smp Hean Smp Hean 1-11-111 Smp Hean PWS Smp Hean UUU Smp Mean Smp Hean Record ----------

ll r" Res ervoir 3 3 4. 5 3 4 3 44 2 2 530 0 2 713 2 1472 1 . 3 l.0] 2 2 9.l 0 2 0.06 2 3.3 19}3 
in flow 2-3 • • 1 • 1 • 0-l • 0-1 • 0- 1 • ) * 0 • • 1979 
(1,11/PWS (Pl-IS) ( Pl~S) (Pi4S) (PWS) (Pl-IS) (PWS) 1975 
U,S 

------
l·lcr,t l,1·anch above 

confluence wilh 
\. 

Nr.~1'- llcscrvoir 0 1 6.8 1 30 l 0 0 1 34 0 1 198 1 190 0 1 0.3] 1974 

~11111 X • * X • X • X * " X • 1979 

U,S 

Nc1~ Reservoir 

dl sch,w9c 4 4 5.6 4 65 1 32 4 4 343 0 ) 571 2 885 0 4 0.17 4 4 7.4 0 2 0.07 ) 1.2 1976 - -
PHS/HIII 1 • • X • 1 • 1 • * X * 3 * 0 • • 1977 

1979 

U,S 
--------

Old 1:eservoir 

Inflow 0 l 7.0 l 25 1 0 0 1 20 0 l 100 l 120 0 l 0.94 1974 

PUS/E\lll X • • X • X • X • • X • 
s 
------
0111 Re servoir 

0 is ch,\r gc 1 5 6. 06 6 30.6 5 0 0 5 35 .6 5 0 125.8 5 99).4 0 6 O.l 5 5 0 . 29 0 ) 0. 01 4 0.1 1974 
PHS(fWII) 0 " " X • 0 • 0 • • 0 " l • 0 * • 1977 

s 
Ohio [l'A (1976, 77, 79) scs (1974) Skelly and Loy (1973) 
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Rush Creek Tributaries 

pH Alkalinity Acidity Sulfates TDS Con due- Total Iron Total Total Zinc Total 
Strc ,)in Nam<? tlvlty Hang.incse Aluminlllll 
ffiles ' ' I I I ' Period Uscnes 12nallon Exe I I ' Exe I [xc I I Exe ' Exe ' £xc I I of 
Pofluf1on S"ou.-cc 1-Jtlll Smp Mean Smp Mean Smp Mean PWS Smp Mean UWH Smp Mean $mp Mean W\-lfl Smp Mean PWS Smp Mean WWll Smp Mean Smp Mean Record --
l,c~r.rvoir's out-
flow tributary at 
Uci1 Lexington 1 l 4.4 1 0 1 64 1 1 590 0 1 0.5 1973 

1 • • 1 * 1 • 0-1 • 
WWII 

Up 

' U11namcd south 
tributary at 

New Lexington 1 1 3.0 1 0 1 550 1 1 2200 1 1 12.9 1973 
X • • X .. X • X • 

WHH 
u.s 

U11na.11ed south 
tributary at east 

s Ide of New 1 l 2.6 1 0 1 1740 1 1 6000 l 1 226 1973 

Lexington X * • X • X • X * 
,~1-111 

U,S 

Unnamed north 

tributary 1.2 

ml. east of New 3 3 2.8] 3 0 3 828.3 3 3 2550 1 1 3619 1 3050 3 3 100.6 1973 

Lexington 3 * * 3 • 3 • X • * 3 • 1974 

WWH 

u.s 

I 
I 

'· l 



Sunday Creek - headwaters to mouth and tributaries: 

Big Bailey Run (Carr Bailey Run), Jackson Run, Greens Run (Little Greens 
Run), Congress Run, West· Branch (Mud Fork , Johnson Run, Indian Run, Happy 
Hallow Run, Congo Run, Hemlock Run, Pine Run), East Branch (Burr Oak 
Reservoir, Cedar Run, San Toy Creek), Dotson Creek, Eighteen Run. 

Sunday Creek is 27.2 mi1es long and drains an area of 139 sq. mi. in Athens, 
Perry, and Morgan Counties. Abandoned underground mines underlie most of the 
lower Sunday Creek watershed south of Glouster but there are very few surface 
mines. The northwestern portion of the basin, drained by the west branch of 
Sunday Creek, has.been extensively mined by both surface and underground 
methods. Coal seams present in both of these areas are the Nos. 5, 6, and 7. 
No. 6 and 7 coals have a high pollution potentia1 for surface and underground 
mining and the No. 5 for surface mining. 

The mainstem of Sunday Creek has been sampled up to 81 times over the period 
of record 1964 to 1978. Data sources include the FWPCA (1968), Skelly and Loy 
(1973), USGS (1964-77), Ohio EPA (1973-77 and 1979), U.S. Forest Service 
(1977-78), and U.S. Anny Corps of Engineers (1974-75). 

Sunday Creek and all its tributaries are classified w'WH, although water 
quality in most of the watershed, except for the East Branch and its 
tributaries, often exceeds WWH standards especially during low flow periods. 
Sunday Creek has a severe acid problem, especially during the 1ow flow months 
of the year, and littla to no buffering capacity the remainder of the year. 

Fifty-five of 73 samples taken from Sunday Creek exceed w'WH standards for pH. 
Low pH values occurred consistently during the low flow months of June -
September, while pH values in the 6.0 to 7.3 S.U. range occurred durfng the 
remainder of the year. 

Sulfate concentrations in Sunday Creek pose a minor to moderate problem with 
exceedance of PWS standards in 53 of 81 samples. Iron and manganese 
concentrations exceeded standards in all samples and have a severe effect on 
Sunday Creek. 

The tributaries--of Sunday Creek were sampled during June to September by 
Skelly and Loy (1973), U.S. Forest Service (1977-78), USGS (1975-1979), and 
U.S. Army Corps of Engineers (1974-76). 

The available data inditate West Fork and its tributaries, Mud Fork, Congo 
Run, and Pine Run, and the headwaters of the mainstem are the major sources of 
mine drainage to Sunday Creek. These tributaries are moderate1y to severely 
affected; they have little or· no buffering capacity and exceed pH, sulfate, 
iron, and manganese concentrations in many samples. The other West branch 
tributaries ~ Johnson Run, Indian Run, Happy Hollow Run, and Hemlock Run show 
minor to no effects, have limited to adequate buffering capacities, pH values 
around 6.5 S.U., and iron concentrations which occasiona11y exceed 1..rwH 
standards. 

The extensive underground mines along the lower mainstem may a1so be 
contributing to its extremely poor water qual ity, as it is much worse than the 
tributaries Big Bailey Run, Carr Bailey Run, Greens Run and Little Greens 
Run. These tributaries _9-ave limited buffering capaci ties and pH values around 
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6.5 S.U. Sulfate concentrations usually do not exceed PWS standards, however, 
both Big Bailey Run and Greens Run had one sample each which indicated high 
iron concentrations may be a severe problem. 

The East branch of Sunday Creek and its tributaries and Burr Oak Reservoir 
have good water quality and few abandoned mines in the drainages. Data from 
Eels Run, a tributary with no abandoned mines, indicate alkalinities and pH 
values may be naturally low. Burr Oak Reservoir is a source of Public Water 
Supply for many corrmunities in the area. Manganese concentrations often 
exceed PWS standards in the lake, but no other PWS standards for mine drainage 
constituents are exceeded. 

BIOLOGICAL PARAMETERS 

Benthic 
Invertebrates 

Pollution Po 11 uti on Number 
Tolerant Facultative Sensitive of Total No. No./ 

Station % % % taxa organisms Sq. Ft. 

West Branch of 100 0 
Sunday Creek -
at Rt. 13 Bridge 

Sunday Creek -
Above West Branch 100 0 
at Glouster 

Sunday Creek - 100 0 
Below West Branch 

Sunday Creek -
near conf1 uence 100 0 
with Hocking River 

Source: FWPCA, 1969, (Collected 1966-67) 
Method of Collection: Surber Sampler 

0 1 5 

0 1 70 

0 1 

0 1 7 

The benthic macroinvertebrate fauna of Sunday Creek was sampled once in 1966. 
At all stations only one taxon of organisms was found. The number of 
organisms at all stations was very small . Sunday Creek and its West Branch 
had a very restr icted aquatic corrmunity in 1966-67 pr imar i ly as a result of 
persistent acid mine drainage. 

Causes of fish kills in the late 1950 1 s in the Hocking River were attributed 
to slugs of low pH water entering the Hocking from Monday and Sunday Creeks 
after heavy rains in their basins (Seibert, 1966 ). A survey of Sunday Creek 
r evealed the sources of acidic water t o be an acti ve underground mine on Carr 
Ba i ley Run , an abandoned underground mine on Sunday Creek at Corning, and 
refuse pi l es on Sunday Creek north of Rendville, and on Pine Run at Su lphur 
Springs and at Carrington . With the exception of Carr Bailey Run, these same 
areas are still major sources of aci dic water today. However, during this 
study f i sh were seined from Mud Fork, which according to recent data has the 
most acidic water of all../the Sunday Creek tri butari es. 
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----

S L.-,, ai:1 U,rne Oegrcc 
S1~ CM·~lll rni/lolaJ mi Period ot U'.,'. l1,!'.,Tr1:1al ion Constituent No No Salllp le No of Problea1 
l'o 11 ul i (;II Source (Un it) [xc/Smp Hooths Vrs Record Mean Max Hin Trend Remarks -·-··-----

Sund<1y Crt!d-mouth pll 29/37 Jan- 7 66-78 2.9 for 6. 9 2.6 l Harked di(f lo conflue11ce l"llth Oec June- ;& in pU be-~l r.s t Ur.incl, Sept. h,een high 
and low 13/27. 2 6 . 8 for flow 

Oct-
l·MII f'l.ly 

U,Up 
Alkalinity -/14 April- 5 68-78 15.0 56 0 

\ ' 
Oct, Dec . 

--
Acidity -/32 Jan-Occ 1 68-78 190 1000 0 l Usually .. worst 

during 
June-Oct 

< Sulfates 30/'15 Jan-Dec 7 68-78 569 1560 22 l 
l _.. 

--' 
m 

Conductivity -/28 Jao -Oec 7 68-78 866 2600 230 .. 

Iron 43/1) Jan-Dec 7 68-78 35 .6 168 1.36 3 

" 

H<1ngaoese 27/27 Har-Dec 7 68-78 4.1 ll.8 0.)2 l .. 

Zinc 0/17 May-Oct 4 74-78 O. ll 0.29 0 0 
= 

Aluminum -/25 feb-Oct 1 68-78 2.8 9. 3 0.2 
Dec .. 



Slri),1m Na111 r. Degree 
'ir.1:a6a 111T?lol~ Period l)f 
lf<; c L1,:~ .!.!i!!_;1[1on __ Constituent 110 tlo Sample No of Problem 
Pollul1on Source (Un it) Exc/Smp Months Yrs Record Mean Max Min Trend Remarks 

Sund,ly Creek pll 26/36 March 12 64-78 2.8 for 7. 3 2.6 3 
confluence ~lilh ~le s t Dec June- ~ 

ll ranch to llcc1<1watcrs Sept. 

7 .0 for 
Oct -
M;ay 

{14)/27.2 
1-J:m Alkalinity -/17 May- 12 64-78 14 52 0 
S, ~. Upst Oct, Mar . 

Acidity -17 June -Oct 5 67-78 205 646 0 3 
a 

Sulfate 23/36 March-Jan 15 64-78 734 2290 50 2 . 
< 
I 

Conduct lvlty _,, 
~ 

-/45 Jan-Dec 15 64-78 1568 4700 301 
........ : 

Iron 7/7 June-Nov 5 64 -73 22.7 72 2.8 3 
• 

Manganese 4/4 June -Hov 3 64-68 11. l 24 2.8 3 
• 

Zinc 1/5 Mar, 3 75-77 0.21 0.47 0.05 
Jun-Au9 • 

Alunlnum -/3 Sept 2 64 -68 54.5 123.8 3.7 
• 

(USGS, 1964-77) US Army Corps of Engineers, 1974-75) (Skelly & Loy, 1973), 
(OEPA, 1973-77) (OfPA, SEDO data, 1974, 1977-78) USFS, 1977-78 (fWPCA, 1968) 

.__, 



Sunday Creek Tributar ies 

pll Alkalinity Acidity Sulfates TOS Conduc- Total Iron Total Total Zinc Total 'itrf!,lla tl<1111 P. l i11I ty Manganese Aluminum U,liis-·- ---- I I I ' I ' Per lod li:;,~ il1:s i;111.11. i()n fxc I I I Exe I [xc I ' Exe I [xc I Exe I I of h>ll 1itlo11 '.>ou,· cc 1,~JII Sr.111 Mean Srnµ Hc :1n Sm,, Mean Pl-IS Smp Hean 1-1~11 Smv Me an Smp 1-:can !-;\·JU Smp Mean PWS Smp Hean ~JI-JII Smp Mean $mp Mean llccord ----·---·-------
Ui9 ll.:i i ley l!un I 2 6.2 2 )-1 3 JO l 3 2lll 2 405 I l 13. ~ 19731 
2.0 X * * X • X • * X • 1977-702 
~MIi 

~1u 
Carr Ba I ley Run _l _ _LU 3 32 2 20 l 4 210 4 496 0 2 0.4 2 2 2.1 0 2 0 .04 2 1.8 19751 

J.11 X • • X • X • • X * X * X • • 1977- 732 
~MIi 

u ,-
\Jackson Run 

(2) 

~IWII 

-2& 
Gi·eens Run 0 3 6.7 3 - ----- 68 3 ll 0 J 107 2 415 l l 12 . 4 19731 

< 3.0 X * * X • X • • X * 1977-702 I __, 
__, I-IHII 
00 

s,u 
Li ttle Greens Run 0 2 6.8 l 90 2 18 0 2 70 2 375 1977-702 
].2 X * • X • X * • 
W~ll 

ll 

Coo9res s Run 

3. 3 

W,111 

u 
1 (Skelly & Loy, 1973) 2 (USfS. 1977-78) 



Sunday CreeK Tributaries 

pll Alkalinity Acidity Sulfates TDS Conduc- Total Iron Total Total Zinc Total 
Stream H,1mr. tlvity Milnganese Al um inu.11 
fl iTi•::-·- - , I I I ' I r~riod 
U·:c· Ill' :.. 1111 ,1 l. fon Exe , I ' Exe I Exe ' I Exe I Exe ' Exe ' ' of 
l'v11,,Lfo,, ~ource 1-/Wil Smp Mean Smp Mean Smp Mean PWS Smp Mean WWI Smp Mean Smp Mean WWII Smp Mean PWS Smp Mean WWH Smp Mean Smp Mean Record 
West Uranch 7 9 4.9 8 39 10 43 9 11 489 0 4 531 --- 7 682 7 9 9.0 6 6 1.6 0 6 0.06 6 2.0 19731 

14. 0 2 • • 1 • 1 • 0 • • 2 • 1 • 1 • • 19752 
w·,111 1977-783 

19792 

2 ~1n 
Mud Fork 5 5 5.4 5 5.6 3 269 5 5 1950 4 2842 3 3 456 2 2 12.5 2 2 0.67 2 18 19731 
1.8 1 * * X • 3 • • X • X • X • • 19752 

\ ~Im 1977-783 

u 
Johnson Run 0 2 6.8 2 15 2 16 0 2 89 2 460 1977-783 

3.5 X * * X • X * • 
\~WII 

s u -< Indian Run 2 4 6.3 3 57 4 7.5 0 4 53 2 330 2 2 l. 9 }9731 I ...... ...... 
U) 

) .5 X • • X * 0 * • X * 1977-783 

WWII 

u 
ll.1ppy llo 11 ow Run 1 2 6.5 2 14 2 10 2 2 295 2 768 1 2 2.0 19792 

( 1. 2) X • * X • X * * X • 
\,MIi 

u 
Congo Run 4 4 4.4 4 3 4 105 4 4 689 2 1290 0 2 0.4 19731 

( ). 5) 3 * * X • 2 • .. X * 
WWII 

~ 
l (Skelly & Loy, 1973) 2 (USGS, 1975, 1979) 3 (USFS, 1977-78) 
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Sunday Creek Tributaries 

pll AlkAlinlty Acidity Sulhtes TOS 
Stream Name 
Riles I I I 
Use Oes 1-9.!.!_ill ion Exe I I I Exe I Exe I 
folfiiffon Source UWH Smp Mean Smp Hean Smp Hean PUS Smp Hean \.llftl Smp Nean 

llcmlock Run 

( 2) 

~MIi 

2 1_Ll 3 70 3 6 0 3 153 

X • • X • X • 

I 

Conduc­
ti Vi ty 

Smp Hean 

Toto\ Iron 
Manganese 

' 
Total 

' Exe I fxc I 
1-11111 Smp Hean PWS S111p Mean 

2 410 0 1 0.8 

* X • 

Total Zinc 

I 

Total 
Aluminum 

he I I 
~jWI Smp Hean Smp Mean 

Period 
of 

Record 

19131 

1977-702 

u------------ - -------- - ------- ---------:------- -----------=---
0 2 0.3 2 9. 3 19753 Pinc llun 

, . 
6.6 

~MH 

4 4 3. 6 4 0 

3 * * 

4 119 4 4 500 4 1249 2 2 30.5 2 2 2.4 

2 * 1 * • X • X * X * • l977-Ja2 

~ u --------------------------------------- --------------- ---- -----
fa s t llraoch 

15 . 5 

\.IWII 

2 19 6. 9 14 60 

0 " 

2 32 0 16 40 

0 * 0 .. 

0 8 16 
0 .. 

18 264 5 13 l . l 

.. l * 
l3 ll 0.28 

l 

0 3 0.04 2 0 . 24 19/ti-79 

X * * 2 ,3 , '1 

..J.,_!!~t------- - - ------- - ---------------------- --- - - --- ---------------
18 24 0 .80 0 19 0 . 024 l l . 0 1974- 71:i4 Uurr Oak Reservoir O 134 7.3 27 50 0 21 32 

l'W S, 

HIii 

S. Upst 

Ech nun 

(l) 

\.IWH 

Ho mines 

Cedar Run 

2. 7 

UUII 

u 

0 • * 0 • 

2 6. 6 -=--- 4=3 2 22 0 2 48 

X * * X * X * 

0 2 7 . 0 2 25 2 14 0 2 47 

X * * X * X * 

0 

1 (Skelly & Loy, 1973) 2 (USfS, 1977- 70)3 (USGS, 1975-76, 1979) 

-

107 114 222 5 24 0 .6 

X • • 0 • l * 0 • ~ 

2 222 1977 - 71}2 

• 

2 275 1977-782 

* 

4 (U . S. Army Corps o( Engineers, 74-76) 

-
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Sunday Creek Tributaries 

pH Alkalinity Acidity Sulfates TOS Conduc- Total Iron Total Total Zinc Total 
StrP.am tlame tivity Manganese Aluminum 
~riles I I I I I I Period 
Use Oc~ 1~ation Exe I ' I Exe I he I I Exe I Exe I Exe I I of 
VoTTiiTTon S"uu~ Wl.itl Smp Mean Smp Mean Smp Mean PWS Smp Mean WWU Smp Hean Smp Mean WWI-I Smp Mean PWS Smp Hean Wi:lll Smp Mean Smp Mean Record ---

San Toy Cr eek l 3 6.4 3 46 3 12 0 3 77 2 253 1 1 4.9 19731 

(6) \ X .. • X * X * * X * 1977-732 

~nm 
s u 

Dotson Creek 1 5 6.8 4 54 2 17 0 5 45 4 283 1 3 2.6 2 2 0.26 19731 
6.6 0 .. * X * 0 * * X .. X * 1977-782 

WWII 17973 

V 

Ei ghteen Run 0 2 6.8 2 94 l 14 1 l 376 2 450 1977-782 

(2) X .. * X • X * * 
~/WII 

~ 
l (Skelly & Loy, 1973) 2 (USfS, 1977-78)3 (USGS, 1979) 



Scioto River Basin 

Little Salt Creek - below the confluence with Sand Run to the confluence with 
the Scioto River and tributaries; 

Middle Fork Salt Creek (Pigeon Creek, Buttermilk Hollow, Skunk Hollow, 
Kelly Branch and A11ensvil1e tributary), Pigeon Creek (Poplar Run, Big 
Run, Dry Run), Sour Run, Buckeye Creek (Lake Katherine, Buckeye Swamp, 
Hanmertown Lake), Jisco Lake Creek, Horse Creek, Sugar Run and Sand Run. 

Little Salt Creek is 28.6 miles long and drains 246.7 miles2 in Jackson, 
Pike and Ross counties. Coals mined in the area are the Nos. 4a and 5 which 
have high pollution potentials for surface mining, and the former has a high 
pollution potential for underground mining. Available water quality data has 
been collected by USGS (1979), FWPCA (1970), the Ohio E?A (1976), the Ohio 
Biological Survey (1975) and Ske11y and Loy (1973). Samples were collected in 
April, July and October. The 1975 survey did not report Saffll)le months. 
Little Salt Creek and tributaries are classified EWH. 

Typical abandoned surface mining operations are very sma11 throughout much of 
the drainages of Pigeon Creek (of Little Salt Creek), Midd1e Fork of Salt 
Creek and Pigeon Creek. Large underground mines were abandoned in the 
headwaters of Pigeon Creek (Middle Fork) which lies adjacent to Meadow Run of 
the Little Raccoon Creek drainage. Smaller, scattered~ abandoned underground 
mines are also located in the Buckeye Creek drainage. and the drainages of four 
lakes in its vicinity; Hanmertown Lake (PWS for Jackson ), Jisco Lake, Buckeye 
Swamp and Lake Katherine 

A limited amount of data is avai1ab1e for Little Salt Creek. Three of six pH 
samples fell below the EWH standard range. Buffering capacity was adequate in 
the presence of abandoned mines and no acidity was detected. Little Salt 
Creek sulfate concentrations were quite low with a mean of 66.8 mg/1 emanating 
from areas of abandoned mines of which some are in very early stages of 
natural recovery. No problems were observed in TOS. Total iron concentrations 
were a minor problem and exceeded the WWH standard in all four samples. 

Most tributaries to Little Salt Creek contained s imilar water qualities and 
degress of problems. The Middle Fork exhibited a moda1 pH of 6.5 S.U. and 4 
of 10 observations fell below the EWH standard range, buffering capacity was 
adequate with a mean alkalinity of 36.i mg/1. Net acidities are probably an 
uncorrrnon phenomenon. Total iron was the only problematic parameter in 60% of 
the samples. Total manganese was sampled once and was below the 0.01 mg/1 
detection 1imit. Pigeon Creek, the largest tributary to the Middle Fork also 
contains the most extensive network of large, abandoned underground mines. 
Water quality declined from mouth to source, however, pH was a minor problem 
overall, and buffering capacity, while lower in the headwaters was adequate. 
No net acidities were observed. Total concentrations iron wera a minor 
prob 1 em and sulfate concentrations ,.,.,ere less than 100 mg/1 except near the 
headwaters. 

Buttermilk and Skunk Hollows contain on1y abandoned surface mines in their 
drainages and exhibited moderate to minor pH problems, limited to adequate 
buffering capacities, and no to minor total iron problems. Sulfate 
concentrations were less than 40 mg/1. 

,/ 



Riley Run and an unnamed tributary of the Middle Fork near Allensville 
contained abandoned strip mines and limited to adequate buffering capacity. 
The Allensville tributary probably contains total iron in minor excess of the 
WWH standard. 

Little Salt Creek is affected by abandoned surface mines in the northern, 
downstream portions and abandoned underground mines upstream near the City of 
Jackson. Only minor pH problems were detected in Pigeon Creek, and the 
upstream tributaries; Jisco Lake Creek and Fourmile Creek. Minor to moderate 
pH problems were noted in the downstream and midstream tributaries of Poplar 
Run, Buckeye Creek and Big Run. No water quality data is available for Lake 
Katherine or Buckeye Swamp. Buckeye Creek and Jisco Lake and their tributaries 
are classified EWH. The only problematic parameter in the Little Salt Creek 
tributaries was total iron for which concentrations usually exceeded the EWH 
standard to a minor degree. The higher than expected concentrations of total 
iron found throughout the Little Salt Creek watershed in streams with and 
without abandoned mine drainage effects could be the result of outcrops of the 
Waverly and Maxville shale formations along the edge of the glacial boundary. 

Hamnertown Lake is the drinking water supply reservoir for the City of 
Jackson. Hanrnertown Hollow was impounded in 1954 to create the 210 acre 
reservoir. Water quality information obtained from raw water at the treatment 
plant indicates pH conditions often fall below the EWH range and buffering 
capacity is limited due to low alkalinities. Sulfate concentrations ranged 
from 27 to 31 mg/1, suggesting little or no mine drainage pollution. Total 
manganese occurs in concentrations in the minor problem range. Total iron was 
not problematic. Reports by the Jackson Water Department suggest the lake 
water is of high quality. 

Biological data was collected by the FWPCA for two stations in Little Salt 
Creek and one in Middle Fork in 1968 and 1969. The benthic sample collected 
in Little Salt Creek below Jackson contained the highest percent pollution 
tolerant individuals and the highest overall total abundance. The Middle Fork 
station above Little Salt Creek contained 50% pollution intolerant individuals 
but had the lowest total abundance and fewest taxa. Little Salt Creek above 
the Middle Fork was about midway in abundance of pollution intolerant forms 
and had the highest number of taxa of the three stations. 

V-123 



Biological Parameters 
0/ 0/ o/ No. No. No. /0 to /0 

Po11 uti on Very 
Station Intolerant Tolerant Tolerant Organ i srns Taxa. Sq.Ft. 

l,2Middle Fork Salt 50 25 25 4 4 4 
Creek above Little 
Salt Creek 

l,2Little Salt Creek 0 69 31 411 8 206 
below Jackson 

l,2Little Salt Creek 18 73 g 81 10 41 
above Midd1e Fork 

1 FWPCA, 1970 
(Collected in 1968 and 69) 

2 Surber sampler 

./ 
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The following paragraph was the analysis presented by the FWPCA from their 
1968-69 study. 

Little Salt Creek was very degraded downstream from Jackson, Ohio. The stream 
receives a considerable amount of organic pollution from sewage. Poor 
substrate conditions may have been responsible for the extremely limited biota 
collected from the Middle Fork of Salt Creek. 

In conclusion, Salt Creek differs from other watersheds with abandoned mines 
in southern Ohio by virtue of low sulfate concentrations. The surface mines 
abandoned in the area appeared to be contributing pollutants to a greater 
degree than the underground mines, a distinctly different pattern than that 
observed in watersheds to the east. The geology of the Litt le Salt Creek area 
may contribute to the high background concentrations of total iron. 

Tributaries with no abandoned mines include Long Branch, Gl ade Run and Stevens 
Branch of the Middle Fork, Riley Run, Rock Run and Fourmile Creek. Little 
Salt Creek from headwaters to the confluence with Salt Creek and tri butaries 
are classified EWH in the Ohio Water Quality Standards. 
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Strum Name 
IIR 
~egmeot ml/Total ml Pertod Degree 
Use De~o~t Ion Const No No Sample Ho of Of 
PolluI on-Source (Un It) hc/Smp Months Yrs Record Hean Hax Hin Proble111 Remarks 

l.lttle Salt ptl l/6 July z 1973 6.62 7.4 5.1 0-1 
Creek 1976 • 
' . 
-20/28.6 
nnusnnt1 
OjiTU~r 

Alkaltntty -/6 July 2 1973 44.8 81 21 
1976 * 

Acidity -/4 July l 1911 o.o 0.0 0.0 
• 
-

Sulhte 0/6 July 2 1971 
1976 

66.8 110 26 0 
• 

Cooducl1v1ty -/2 N l 1976 115 365 305 
• 
-

TDS 0/2 N 1 1976 228 237 218 0 
• 
-

Total Iron 4/4 July 1 1913 2.83 4.5 1.4 l 
• 

Skelly and Loy (1973) 
Ohio 8tolor1cal Survey (1975) 
Ohto EPA ( 976) 

-



l1ttle Salt Creek Tr1butar1e, 

pH Alka11n- Ac1d1ty Sulfatu TOS Conduc- Total Iron Total Hn Total Zinc Total Al 
Stream Name 1ty t1v1ty PWS 
R11es I I ' ' I ' Period 
Ose Oes lgnaHon Exe ' I ' Exe ' Exe ' I Exe ' Exe I Exe ' ' of 
Pollution Source WWII Smp Mean Smp Hean Smp Mean PWS Smp Mean Wit Smp Mean Smp Hean l.'WH Smp Hean WWII Smp Hean WWH Smp Hean Smp Hean Record 

Middle fork 
Salt Creek 4 12 6.59 9 35.3 1 14.0 0 8 39.2 0 4 104 6 153.2 7 12 1.82 2 3 0.15 1973 

i..?l.2 0 • * X * 0 * 0 * * 1 * 1 * 1976 

EWII 1979 

S1 UP{S) 
Pigeon Creek 2 4 6.33 4 78 4 0 0 4 66 .S 3 432 l 2 1.4 1973 

14.0 0-1 * * 0 * 0 • * 0-1 • 1976 

EWII 
_!!_.S 

Puttermtlk Hollow 1 1 4.8 l 15 1 0 0 1 38 1 1 1.6 1973 
< 
I H _. X • • X • X • X • 

N EWll '1 

s -- - ---- -

Skunk llollow l 1 5.3 1 30 1 0 0 1 36 0 1 0.6 1973 

N X • * X * X • X * 
EWII 
s 

R 1ley Run 1 1 5.9 1 24 1 0 0 1 82 0 1 O.l 1973 

3.2 X • • X * X * X * 
EWII 
s 

South bank 
tributary near l l 4.7 1 5 1 0 0 1 128 1 1 1.2 1973 

A 11 ensv Ille X * • X * X • X • 
N 
EWli 
s 

Skelly and Loy (1973) 
Oh1o Btologlca\ Survey (1976) 



little Salt Creek Trtbutartes 

pll Alkalln- Actdtty Sulhtu TOS Conduc• Total Iron Total Hn Total ltnc Total Al 
eam Kame tty tlvtty PWS 
es ' ' I I I ' Period 
Des I gnat Ion · he ' ' ' he ' Exe I ' he f Exe I Exe I I of 

lullon Source WII Smp Hean Smp Hean Smp Mean PWS Smp Hean WH Smp Hean Smp Hean WH Smp Hean WWII Smp Hean WU Smp Hean Smp Hean Record -

Jar Run l 1 5.S l 30 1 0 0 1 32 0 l 0 .8 1973 

0 X * • X • X • X * 
II 

,, ' 
u s 

1eon Creek l 5 6.92 l 22 1 0 0 1 20 0 4 112 4 166 l 4 2.86 1973 

0 * • X • X • 0 * • l • 1976 
Ill 

g Run 1 1 5.0 1 21 ) 0 0 1 28 l 1 l.l 1973 

6 X • * X • X • X * 
Ill 

:keye Creek l l 6.47 l 25 1 0 0 I 46 2 57.5 l l 0.78 2 2 0.14 1971 
7 1 • • X * X • * 0 • 1 • 1979 

Ill 

1mertown lake 2 4 6.1s L.lU 0 4 38. l 0 4 0.21 4 4 0 .55 L_J_.~ 1974•71 
.9 Acre$ 0-1 * * 0 • 0 * l * • 
Ill 

;co lake Creek l __!_6_.L_ l 119 1 0 0 l 86 l 1 1.9 1971 
X * • X * X • X * 

,Ill 

s 
el ly and Loy (1971) 
lo EPA (1976) 

- -



Stream Name 
Hiles 
Use Oesfgnatfon 
Pollution Source 

Fourmlle Creek 
6.5 
[1,/JI 

pit 

' Exe I 

Alkaltn- Acidity 
lty 

I ' 

Sulfates 

I 
Exe I 

Little Salt Creek Tributaries 

TOS 

I 
Exe I 

Conduc- Total Iron 
tlvlty 

I 

' Exe I 
~H Smp Hean Smp Hean Smp Hean PWS Smp Hean WWII Smp Hean Smp Hean WWII Smp Hean 

1 3 6. 8 3 37 .3 l 0 0 3 34.3 1 2 1.44 

0 • • X • 0 • 0-1 • 

Total Hn Total Zinc Total Al 
PWS 

' ' Period 
Exe I Exe I I of 

WWH Smp Hean Wit Smp Hean Smp Hean Record 

l 1 0.31 1973 
X • 1979 

u--------- - - ------------------------------------------ --
su9ar Run 0 2 7.25 2 59 

N 0 • 

EWH 
U,S 

Skelly and Loy (1973) 
Ohio EPA SEDO (1976) 
Ohio EPA OPWS (1974-77) 

• 
0 2 64.5 2 282 .5 0 2 0.53 2 2 0 . 27 1979 

0 • • 1 • 1 • 



Little Scioto River - from the confluence with McDowell Creek to the 
confluence with Wards Run and tributaries: 

Wards Run, Frederick Creek, Laurel Lick Run (Skull Creek), Blue Ash Run 
(Bear Run), Holland Fork (Jackson Furnace Creek, West Branch Holland 
Fork), Millstone Run, Sugarcamp Creek, and McDowell Creek. 

The Little Scioto River is 41.3 miles long and drains 232.6 miles2 in 
Scioto, Jackson and Pike counties. The coals mined in the area are the 
Nos. 4a and 5 which have high pollution potentials fo~ surface mining. Skelly 
and Loy are the only available data source for the mainstem, however, Skelly 
and Loy, and USGS, have collected samples from the tributaries. Sampling was 
conducted in the months of April, July and October, in on1y two years, 1973 
and 1979. In all cases no more than four observations were made on any stream 
segment. The following characterization of water quality may easily change 
with the addition of new information. 

Water quality is probably affected to a minor degree by mine drainage in the 
Little Scioto River and its tributaries. Most of the abandoned mines are 
small, subsurface and sparsely distributed throughout the eastern portion of 
the main watershed. pH appeared to be a minor problem in the mainstem, in 
Munn Run, Rocky Fork, Sugarcamp Creek and Brushy Fork, however, buffering 
capacities for all reported streams were adequate to exce11ent. No net 
acidities were found in any segment. 

As in the Little Salt Creek watershed, su1fate concentrations were lower than 
expected and their magnitude appeared to be independent of the presence of 
abandoned mines. However, more data is required to establish if this is the 
pattern. 

Conductivity and alkalinity appeared to increase in downstream tributaries but 
was not associated with any similar trend in mine drainage constituents. 
Total iron exceeded the WWH standard on both streams with and without 
abandoned mines. However, mean total iron values did not exceed 1.5 mg/1 and 
were rarely as high as the 5.4 mg/1 reported on the mainstem. Tota1 manganese 
levels usually exceeded the PWS standard but, like total iron, concentrations 
were not higher on streams with known abandoned mine areas. 

Streams in the Little Scioto River watershed without abandoned mines are 
Swauger Valley Run (Bonser Run), Munn Run, Plum Fork (Oven Lick, Dry Run), 
Slab Run, Rocky Fork and all tributaries, Scaffold Lick and Laurel Fork, 
Bucklick, Littre Bucklick creeks and Tattle Creek of Holland Furnace Creek, 
jacko Run of Sugarcamp Creek, Dry Run of Millstone Run, Glade Run, 8uckhorn 
Creek and Brushy Fork. The Little Scioto from the headwaters to the 
confluence with the Ohio River (and all tributaries) are classified EWH in the 
Ohio Water Quality Standards. 

\I , """ 
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Stream Name 
RRI 
SegmenE m17ToEal ml Period Degree 
Ose Oes lgnaElon Const No No S4111ple No of of 
Pollution Source (Unit) Exc/Smp Months Yrs Record Hean Max Htn Problem Remarks 

l tttle Scioto pH 3/4 July 1 1973 5.83 1.0 5.3 l 
River • 
/41.3 

'- t.WH/SNRII Alkalinity -/4 July 1 1973 25.5 31 23 
Up(U,S) • 

Acidity -/4 July l 1973 0.0 o.o o.o 0 
* 

< Sulfate 0/4 July 1 1973 64.5 130 42 0 
I • ..... 

w _.. 

Total Iron 3/4 July l 1973 2.9l 5.4 0.6 l • 



Little Scioto Rtver Trtbutarle5 

pll Alka lln- Actdtty Sulhtu TDS Conduc- Total Iron Total Hn Total Zinc Total Al 
Stream Mame tty tlvtty PWS 
RTies I ' I I I I Period 
Use Oei lgnatfon Exe ' I ' Exe ' Exe ' ' he I he ' he ' ' of 
l'oTlut on-Source WII Smp Hean Smp Hean Smp Hean PWS Smp Hean WII Smp Hean Smp Hean Wli Smp Hean Wtf Smp Hean Wit Smp Hean Smp Hean Record 

Muon Run 1 1 6.2 l 9) 1 0 0 1 105 1 1 1.5 197) 
l X • • X • X • X • pt . . ,ource 
EWII at New 
NH Boston 

WarJsqiun o . 2 7.l 2 51 0 2 61 2 299 0 2 0.4 2 2 0.12 1979 
3 0 • * 0 • • 0 • 1 X 
EIIII 

u 
f rederlck Creek l 3 7.03 l 46 l 0 0 l 86 2 340 0 l 0.0 2 2 0.12 1979 

ff 0 • • X • 0 • • 0 • l X 

fWII 

u 
Rocky fork 2 2 5.85 1 47 1 0 0 1 100 0 l 0.5 1913 

ll.9 1 • • X • X • X • 
EWII 
NH 

Long Run 1 3 6.81 3 48.3 l 0 0 3 39 2 208 0 l 0.57 l 2 0.06 1979 
9.8 0 • • X • 0 • • 0 • 0-l X 

flJU 
NH 

HcConnel Run 0 2 7.0 2 29 l 5 0 2 23.5 2 160 1 2 1.1 2 2 0. 165 1979 
5.l 0 • • X • 0 • • 0-l • l X 

CWII 

NH 

Skelly and Loy (1973) 

USGS (1979) 



little Sctoto Rtver Tr1butar1es 

pll A lka ltn- Ac1dtty Sulfates TDS Conduc- total Iron Total Mn Total Ztnc Total Al 
Stream Name 1ty t1v1ty PWS 
Miles , 

' 
, , I I I Period 

Use Des lgnatlon Exe I I I Exe ' Exe I I Exe I Exe I Exe I I of 
Pollution Source WWII Smp Mean Smp Mean Smp Mean PWS Smp Mean WWH Smp Hean Smp Hean WWII Smp Mean WWII Smp Hean WWII Smp Hean Smp Hean Record 

/lo 11 and fork 1 3 6.67 3 26 .3 1 0 0 3 47.7 2 187.5 0 3 0.55 2 2 0.21 1973 
8.0 ' 0 * * X * 0 • • 0 * 1 * 1979 
EWII 
u u 
Buck 1 lck Creek 0 2 6.85 2 27.5 1 10 0 2 35.5 2 165 0 2 t>. 51 2 2 0.275 1979 
5.7 0 • • X • 0 • · * 0 * 1 . X 

EWH 
NM 

Sugar camp Creek 1 3 6.27 3 24 .3 2 5 0 3 54.3 2 168.5 1 3 1.25 2 2 0.18 1973 
8 .6 0-1 • • 0 • 0 • • 0-1 * 1 * 1979 
EWII 
u 

McDowe 11 Creek 1 3 6.37 3 20. 7 2 2.5 0 3 26.3 2 107.5 1 3 0.61 1 2 0.055 1973 
6.5 0-1 • • 0 • 0 • • 0 * 0-1 * 1979 
EWH 
s 

Brushy fork 1 l 5.7 1 31 1 0 0 l 36 1 1 1.1 1973 
6.3 X * • X • 0 • X • 

EWli . 
I 

NH 
Skelly and Loy (1973) 
USGS (1979) 



CENTRAL OHIO RIV ER TRIBUTA~::s BASIN 

Captina Creek - conf luence of North and South Forks to mouth, and tributaries: 

NACCO #1 tributary , Rocky Fork, Bend Fork, Crabapple Creek, Piney Creek 
(Long Run), South Fork (Brushy Creek; Flag Run ) , North Fork (Long Run) . 

· Captina Creek is 38.6 miles long and drains an area of 180 square miles in 
Belmont and Monroe Counties. 

-- --
The headwaters form along the eastern boundary of the sub-basin, draining two 
reservoirs south of the Village of Barnesville. The Barnesville wastewater 
treatment plant and water plant discharge into t he North Fork of Captina 
Creek • . ·-The major land uses · in this area are beef catt le and dairy farming and 
forestry._ .. · . · .; · . . ~ .. .. · . ... . · : · - · ·_ 

••P • .. 
Capti na Creek continues ·a 1 ong a southeasterly course through· ·timber 1 ands. It 
receives discharge from the Bethesda wastewater treatment plant and water 
plant via Bend Fork. Directly east of the confluence with Bend Fork, it 
receives discharge from the Youghiogheny & Ohio Coal Corporation ' s Allison 
Mine. : !t continues southeast, · toward Powhatan Point~ receiving- discharges 
from two · North American Coal Corporation mines. Captina Creek empties· into :· 
the Ohio River at Powhatan ·Point. The Powhatan Point wastewater treatment · 
plant discharges into the .Ohio River. ·. __ :::. .: 

The majority of the abandoned mines in the watershed are underground mines in 
the Nos. _8 arid 9 coal seams . The underground mines are concentrated near the 
mouth Qf. Captina Creek; only scattered drift mines are located upstream of 
Annst·rongs Mills ._ There are few .surface mines in the watershed ; they are also 
located near the mouth~ with the exception of one large surface mine on Long 
Run:; a tributary of the North Fork. There are also several large refuse piles 
near J .~e ___ mouth_ of Captina Creek. Bot h the Nos . 8 and 9 coa1 seams have a hi gh 
pollution potenti al in t he watershed. Captina Creek and all its tributaries 
are classified· _WWH. . . _·_ . .... 

The mai ns.tem of Capti na Creek-has been samp 1 ed up to 18 times over the period 
of record 1968-79. Data sources include Skelly and Loy (19i3), USGS 
(1964-78), · FWPCA (1968), U.S. Anny Corps of Engineers (1978),- and Ohio EPA 
(1977, 1979). -~ 

The mainstemof Captina Creek can · be divided into t wo segments, one above and 
one below its confluence with Rocky Fork . The lower segment is affected by 
several active and abandoned underground mines and ref use piles, while the 
upper segment ·has very few abandoned mines. 

The upper segment has excellent buffering capacity and zero acidity, wi th a pH 
mode of 8.0 S.U. The lower segment has an adequate buffering capacity to 
assimilate its ac i d load, and a pH mode of 6.8 S. U. Iron and manganese 
concentrations are minor problems in the lower segment, but al l other mi ne 
drainage constituents have no not iceable effects in either segment. 

The tributaries of Captina Creek have not been extensively sampled, but 
limited data is available for most of the streams f rom Skelly and Loy (1973), 
USGS ( 1975, 1979 L and the U.S. Army Corps of Engi neers ( 1978). 

Data on the Captina Creek tributaries show excellent bufferinq caoacities and 
zero acidities, except for the unnamed tributary near the mouth, where the 



North American Coal Company's No. 1 mine is located. pH values are generally 
above 6.5 S.U. except in Rocky Fork, which has two abandoned underground mines 
in its drainage, and in Moore Run and Mikes Run, two tributaries which have no 
abandoned mines in their drainages. 

-Sulfate concentrations average below 70 mg/1 for unaffected tributaries . In 
affected tributaries concentrations average between 85 and 170 mg/1, well 
below the PWS standard, except in Hunter Run, which has no abandoned mines. 
Iron concentrations exceed WWH standards in NACCO #1 tributary, Cat Run (no 
abandoned mines) Rocky Fork, Hunter Run (no abandoned mines), S1ope Creek (no 
abanded mines) , and Jakes Run (no abandoned mines). Manganese concentrations 
exceeded PWS standards on Cat Run (no abandoned mines), Hunter Run (no 
abandoned mines), Long Run of Piney Creek, and Flag Run. The data for the 

· streams sampled for zinc and aluminum concentrations showed no violations of 
the zinc WWH standard, but the a1uminum concentrations i n Cat Run were high, 
averaging 4.5 mg/1. 

. . . 

The data indicate the NACCO No. 1 .tributary, Cat Run, Rocky Run, and Hunter 
Run are affecte<i by mine drainage. Information from -the FWPCA (1968) and 
Corps of Engineers Metro-Wheeling (1979) studies indicate the NACCO No. 1 
tributary and Cat Run are affected by active mines. Hunter Run has no 
abandoned mines in its drainage, and no information is available as to other 
sources on this stream. -

The Metro-Wheeling study concluded the major source of mine drainage 
constituents to Captina Creek is the abandoned Oglebay-Norton refuse pile 
located on the Creek just downstream of its confluence with Pea Vine Creek. 
This refuse pile is contributing 82% of the net acid 1oad, 70% of the tota1 
iron 1oad, and 53% of the sulfate load to Captina Creek. An abata~ent project 
for ~~ts _site_ ha.~_been funded by the_Board on Unreciaimed Strip Mined Lands. 

Data is available for the following streams in the Captina Creek watershed 
which have no abandoned mines in their basins - Cat Run, Moore Run, Peavine 
Creek, -Anderson Run, Hunter Run, Mikes Run, Slope Creek, Jakes Run, and 
unnamed. west tributary to North Fork. Other than those previously mentioned~ 
these tributaries have excellent buffering capacities, neutral pH values, and 
low sulfate and metals concentratons. 

Captina Creek and i ts North Fork were sampled once at each of 3 stations 
between October and December, 1977 (Table 1) to characterize the fish and 
benthic insect colffllunities. A11 three sites contained moderately high numbers 
of benthic insects and relatively high numbers of taxa. Most of the benthic 
insects encountered were pollution sensitive or tolerant. Only a small 
percent represented facultative forms. This dichotomy may be an artifact of 
the classification system since oroanisms were identi f ied to family and no 
finer distinctions were made. Fish were abundant at a1 1 three stat i ons 
although very few gamefish were found (see Table 2) . A major f ish ki ll 
attributed to mine drainage was reported in Captina Creek by the Ohio DNR, 
Division of Wi l dlife in 1966. None have been reoorted since that time, which 
may suggest improving conditions. · 

Captina Creek, although affected by mining, supported an abundant freshwater 
insect and f i sh commun i ty at the t ime of samp l ing. ih i s is probab ly the 
result of neutral to alkal ine stream conditions. 



Table 1 - Biological Parameters 

Benthic Invertebrates 

0/ 0/ % No. Total /o /o 

Pollution Pollution Po 11 uti on of No. No./ 
Station Tolerant Facultative Sensitive _ _. Taxa Organisms sq. ft . 

Cl North Fork of Captina 31.6 1.7 66.7 14 231 25.6 
Creek - downstream of con-
fluence with Long Run 

C2. Captina Creek - downstream 46.9 1.8 52.3 9 113 12.5 
of confluence of North and 
South Forks 

c3· Captina Creek at Captina 44.4 3.6 so ~o 13 144 16 .0 

Source: U.S. Army Corps of Engineers, l979 
Metro Wheeling Draft Study (Sampled in 1977);sarnpling method not reported. 

,/ 
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TAXON 

Scientific Name 

Micropterus dolomieu 
Lepomis macrochirus 
Catpstamus conmersoni 
Hypentelium nigricans 
Moxostoma crythrurum 
Noturus fl avus 
Notropis atherinoides 
Notropis stramincus 
Notropis cornutus 
Pimephales notatus 
Percina caprodes 
Etheostoma f1abe11are 
Etheostoma caeruleum 
Etheostoma b1ennoides 
Etheostoma variatum 
Etheostoma nigrum 
Carnpostoma anomalum 
Rhinichthys· atratulus 
Nocomis biguttatus 
~ricymba buccata 

.... emo l i tus atromacu 1 atus 

Table 2 - Fish Collection Summary Data 

Captina Creek 

cl cz c3 
No. of No. of No. of 

Common Name Individuals Individuals Individuals 

Sma 1lmouth Bass 4 
81 uegi 11 1 1 
White Sucker 6 
Northern Hog Sucker 28 6 7 
Golden Redhorse Sucker 3 
Stonecats 10 8 l 
Emerald Shiners 1 4 
Sand Shiners 4 6 
Common Shiners - 2 68 66 
Bluntnose Minnow 77 48 49 
Logperch 1 
Faintail Darter 17 2 2 
Rainbow Darter 49 27 1 
Greenside Darter 4 12 2 
Variegate Darter 4 9 3 
Johnny Darter 2 1 
Stonero11ers 52 72 39 
81 a ck nose Dace 3 
Hornyhead Chub 6 22 1 
Silverjaw Minnow 1 
Creek Chub 44 13 6 

Tota1 Number of Individuals: 314 293 187 
Tota1 Number of Species: 19 14 13 

Source: U.S. Army Corps of Engineers Metro Whee1ing Urban Draft Study, 1979 

.. / 
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Stream Name Degree 
M9ment mf7ToEa1 mi Period of se Designation No No Sample No of Problem Pon uEion Source Const itutent cxc/Smp Months Yrs Record Mean Max Min Trend Remarks 

Captina Creek - pll 2/17 Feb - 5 1968-79 · 6 .8 7.7 5.3 0 confluence w Ith Nov (mode) + Rocky fork to mouth 

Alkal 1n1ty -/18 Feb - 5 1968-79 92 159 5 + (5.0)/24.6 Nov 

WWII 
Actdlty 1/15 Feb - 4 1968-79 7 61 0 0 

s.u.R. up Oct + 

' -
Sulfates 2/17 Feb - 5 1968-79 93 500 42 0 

Nov + 

TDS 0/11 Feb - May, 2 1978-79 384 633 212 0 
< Sept, Oct * I _.. 
w 
00 

Conductivity -/14 Feb - 3 1975- 79 510 1155 385 * Oct 

Iron 10/18 Feb - 5 1968-79 3.4 19.2 0.4 1 
Oct = 

Manganese 8/8 May - 3 1968-79 0.89 2.9 0.06 1 
Nov * I 

Z1nc 0/7 July - 3 1975-79 0.008 0.03 0 0 
Oct * 

Aluminum -/8 May - 3 1968-79 2.0 4.4 0.2 * 
Nov 

~ 



---
Slrcam Name Oe9ree - - ----7 - rmr-s~9nent mi Tola m Per1od of 
Use Oes i 9.!}_ati on No No Sampl ~ No of Problem 
PoHuIToo Source Const ltuent Exc/Smp Months Vrs Record Mean Max Min Trend Remarks 

Captlna Creek - pll 0/31 Jan - l? 1965-77 0.0 8. 5 7.1 0 
confluence of Oec (mode) .. 
North and South 
forks to confluence 
w1 th nocky fork Alkal lnlty -/16 Feb - Acr g 1968-77 128 171 73 .. 

July - ov 
(5 .0 )/24.6 

~11·111 Acidity -/2 July l 1973 0 0 0 0 
• 

\.., , , U, Up 

Sult ates 0/30 Jan - 11 1965-77 62 176 40 0 
Dec .. 

Cooducttvlty -/42 Jan - 13 ·1965-77 387 528 249 • 
-<:: Oec I 
--' 

w 
~o 

Iron 0/4 July, 2 1973-75 0.17 0.29 0.08 0 
Nov * 

Manganese 0/3 July, 2 l965-7ij 0.03 0.05 0.01 0 
Sept, Nov • 

Ztnc 0/7 Feb - Har , 3 1975-77 0.02 0.04 0.01 0 
July - Aug, * I 

Nov 

~ 

Al unt mun -/2 July, 1 1975 0.1 0.19 0 * 
Hov 

-
(Skelly and Loy, 1973) (fWPCA, 1960) concentrations tn mg/li 
~US Army Corps of Engineers. 1978) iOhlo EPA. 1977) conductlvtty 1n unhos/cm; 
USGS, 1964-70) Ohio EPA. OLPC, 1979) pH tn S.U. 



Captina .Creek Tributaries 

pll Alkalinity Acidity Sulfates TOS Conduc- Tol4l Iron Total Total Zinc Total 
Streilm Name t tvlty Manganese Aluminum RlYes ' I ' ' I I Period UselJCsl ~a Ei on Exe , , 

' Exe ' Exe I ' Exe I Exe I Exe I I of PoTTiition Source WWII Smp Mean Smp Mean Smp Mean PWS Smp Mean WWH Smp Mean Smp Mean WWH Smp Mean PWS Smp Mean WWH Smp Mean Smp Mean Record 
NACCO ll Trib 0 4 7.2 4 86 4 10 0 4 99 0 4 240 4 574 4 1 5.1 1978,l 

(l) X * - * X • X * X • i, - * X • 
' 

. 
WWH : 
II 

Cat Run 2 7 7.1 J__ _ill 1-..Q_ 2 7 169 6 600 2 7 10.8 4 6 0.31 0 4 0.1 4 4.5 1973,2 
7.2 0 * - * X • 0 * - * 2 * l * X * - * 1975,3 
IMII 19794 
No Mines 

Moore--.,Run 1 1 6.4 1 162 1 0 ---- 0 l 176 0 1 0.3 19732 
4.0 X * - t X • X * X • 
WWH 
llo Mines ·-----

Pc,iv I ne Creek 0 3 7.9 l_J_56 L__!! 0 3 50 2 420 0 3 0.12 0 2 0.01 1973,2 

c::: 6.6 X * - * X * X • - • X • X • 19794 
I WWI -' 
p. 
::::> llo Mines 

Rocky fork 1 l 6.2 1 167 1 0 1 l 72 1973,2 
3.9 X * - • X • X • 
w:-111 

u 
Anderson Run 1 1 6.9 1 138 L__Q 0 1 52 0 1 0.3 19732 

1\.6 X • - • X * X • X • 
WWII 
No Mines -----

1 iu.s. Army Corps of Engineers, Metro-Wheeling Study, 1978) concentrations In mg/l; 
2 Skelly & Loy, 1973) conductivity In unhos/cm; 
3 (USGS, 1975) pH In S.U. 
4 (USGS, 1979) 



C11ptln.i Cree~ Trll>uldrlcs 

pll Alkd\inlty Acidity Sult.ites TOS Conduc- TolAl Iron Jot A\ lotdl Zinc lot al S l r c .llll II ulllC Uvlty HAnga11ese Alumlouo1 A,l,?S _____ ' 
I I I ' ' Period iTs e· Ocs"i !)113 t I on £xc ' ' 

, £xc ' Exe ' ' Exe I Exe , he I I of Polluffon -source ll\JII Smp Hean Smp Mean Smp Hean P\.4S Smp He an WI-/H Smp Hean Snip Mean Wlllt Smp MeAn PUS Smp HE:.tn W\.IU Smp Mean Smp Mean Record - . !lend fork 0 4 7.0 4 123 2 0 0 l 44 l 350 0 l 0.26 0 2 0.02 1973} 
13.0 X • - • X • X • - • X * X * Hn92 
\.MIi 

u -
Cral>.1pple Creek 0 l 7.0 l 107 l 0 0 l 60 0 l 0.01 1973,l 

2.2 X • - * X * X • x· * 
\.MIi 

u 
'-.l~~nter Run 0 2 7.0 2 156 2 2 909 2 3150 2 2 l. s 2 2 O,G§. 0 2 0.04 L__!h58 19753 -

( l. 9) X • - + X * . • X * X * X • - • 
W~/11 

No Mines 

P lney Creek 0 2 8.2 2 120 0 2 129 2 550 0 2 0.24 0 2 0.02 1979,2 
7. l X * - • X • - * X • X • 
W~III 

~-l-

lon!.I Run 0 2 7.95 2 147.5 0 2 135 2 590 0 2 0.32 2 2 0.25 1979,2 
3.9 X * - * X • - * X * X • 
!,JI.Ill 

u 

1 (Skelly I. Loy, 1973) concentrations In mg/\; 
2 (USGS, 1979) conductivity 1n llllhos/c1ni 
3 (USGS, 1975) pH In S.U. 



Capt Ina Creek Tributaries 

pll Alkalinity Acidity Sulfates TOS Conduc- Told\ Iron Total Total Zinc Total 
S tr~,vn Name tlvHy Manganese Alunlnum 
Miles ' I ' I , I Period 
w.·e f'iesf9°s1~ Exe , ' ' Exe I Exe I I Exe I Exe I Exe I ' of 
p·oTTulTon ource I-MIi Smp Mean Smp Mean Smp Mean PWS Smp Mean I-MIi Smp Hean Smp Mean W'.JH Smp Hean . PWS Smp Mean WWH Sinp He an Smp Mean Record 

Mikes Run l l 6.4 1 218 1 0 0 l 56 0 1 0.3 197) . l 

3.7 X • - • X • X • X * 19792 

WWII 

tlo Mines 
Soulh fork 0 3 8.0 3 103 l 0 0 3 30 2 295 0 3 0.16 0 2 0.015 1973,l ---

14 .0 X • - • X • X • - • X • X • 19792 

WWII 
u 
Drusl,y Creek 

3. 2 
WWII 

u 
Flag Run 0 2 7.55 2 95 0 2 106 2 440 0 2 0.18 2 2 0.36 0 2 0.005 2 0.24 1975,l 

2.9 X • - • X • - • X • X * X • - • 
I-IWH 

u 
Slope Creek 0 l 6.8 1 122 L_Q. 0 1 29 1 1 2.6 197 3 .1 

4.4 X • - * X • X • X • 
WWII 

No Mines 

1 (Skelly & Loy, 1973) concentrations to mg/\; 
2 iUSGS, 1979\ conductivity tn U11hos/cm; 
3 USGS, 1975 pH In S.U. 

-



Capllna Creek l r lbutarl~s 

pll Alkallnlty Acidity Sulfates TOS Cooduc- Total Iron ToL.1l Total Zinc Total 
StrP,1111 tl ,1111c ltvlly Manganese Alunlnum fin es ' I I I ' I Period 
Usii- r1~ilinaTion- Exe I ' I Exe I Exe I I Exe I Exe I Exe I I of 
Jfoll ulTon - Source ~Mil Smp Mean Smp Mean Smp Mean P\.I S Smp Me an l<UII Smp HeAn Smp Hean k'wll Smp Hc ao PWS Smp Hean WWII Smp Me 4n Smp Mean Record 

Horth fork 0 l 8.2 l 121 l 0 0 1 68 0 l 0.1 19731 
)0 . 5 X • - • X * X * X * 
\.JI.Ill 

II 

Jakf!s Run 0 l 6.8 l )04 l 0 0 1 38 \ 1 1.2 19731 
5.0 X * - • X * X * X * 
IJ\.111 

No M Ines 

Long Hun 0 5 7.2 1 88 4 0 0 5 85 0 4 326 4 419 2 5 0.74 1973,1 
' \. 

* 0 * 19782 6.0 X • - • 0 • 0 • 0 * -
WHII 

!!.. s 
Unnamed \.I, Trtb 0 2 8.4 2 131 0 2 29 2 368 0 2 0 . 42 1 2 0.04 1979,l 

(3.0) X * - * X * - * X * X • 
W~lll 

No Mines 

1 !Skelly & Loy, 1973) concentr4tlons in mg/li 
2 U. S. Army Corps of Engineers, Metro-Whee\ Ing Study, 1978) conductivity In Ullhos/cm; 
3 (USG S, 1979) pit 1n s.u. 



Cross Creek - headwaters to mouth and all tributaries: 

Ory Fork, McIntyre Creek (Longs Run, Polecat Hol1ow, S1abcamp Creek, Slab 
Run, Little McIntyre Creek, McIntyre Tributary, Consol Run), Cedar Lick 
Run, Cedar Lick Creek, Clay Lick Creek, Salem Creek (Grassy Run, Lea 
Branch), Pine Run, South Branch Tributary, North Branch. 

Cross Creek is 27.4 miles long and drains an area of 128 square miles in 
Harrison and Jefferson Counties. Its headwaters are located in eastern 
Harrison County, from where it flows east into Jefferson County, passing 
through rugged, wooded terrain. In the eastern part of the county, Cross 
Creek flows through rural contryside and empties into the Ohio River south of 
Steuben vi 11 e. 

Abandoned surface mines in the Nos. 6 and 7 coa1 seams are located in the 
southern portion of the basin. Several areas of abandoned surface mines in 
the No. 5 coal seam are located in the northern headwaters. The No. 5 coal 
seam has a probable high pollution potential in this area. The only abandoned 
underground mines in the watershed are located near the mouth, south of 
Steubenville. These mines are in the No. 8 coa1 seam, which underlies all of 
the watershed and has a high pollution potential for underground mining in 
this area. 

Cross Creek from its confluence with McIntyre Creek to its mouth and McIntyre 
Creek and its tributaries are classified WWH. The remainder of the watershed 
is classified CWH. ·• · 

The mainstem of Cross Creek has been sampled up to 19 times over the period of 
record, 1964 to 1975. Data sources include USGS (1964-75), Ske11y and Loy 
(1973), and FWPCA (1968). 

Cross Creek has an adequate buffering capacity and no net acidity. The pH 
mode is neutral, with slight fluctuations to both the acidic and alkaline 
ranges. 

Sulfate concentrations are the pr i ncipal problem in Cross Creek. They pose a 
moderate problem. Total dissolved solids, iron, zinc, and aluminum 
concentrations pose no problems, while manganese concentrations are a minor 
problem. 

Limited data is available for the Cross Creek tributaries. Sources include 
USGS (1978-79), Skelly and Loy (1973), and Ohio EPA, OPWS (1975-77) . 

McIntyre Creek and its tributaries, and Ory Fork appear to be the major 
sources of mine drainage constituents to Cross Creek. Ory Fork drains the 
portion of the watershed near the mouth which contains many underground mines 
in the No. 8 :oa1 seam. The limited avai l able data indicate it has no 
buffering capacity and is acidic, with a pH value of 5.0. Sulfate and iron 
concentrations are severe problems. McIntyre Creek and its tributaries drain 
the scuthern oortion of the b~sin where most of the abandoned surface mines in 
the Nos. 6 and 7 coal seams are located. The available data for this drainage 
area show excellent buffering capacit i es and neutral pH va1ues; however, 
sulfate concentrations are severely high and occasional minor iron and 
manganese problems occur. 

,./ 

( 



The rema1n1ng tributaries for which data is available - Cedar Lick Run, Cedar 
Lick Creek, Salem Creek, and North Branch - all have excellent buffering 
capacities and neutral pH values. Sulfate is the any mine drainage 
constituent which causes problems in these tributaries, and the problems are 
minor to moderate. 

ihe Hopedale Public Water Supply Reservoir is located on South Branch 
Tributary and has three abandoned surface mines in its drainage area. The 
data indicate, however, that occasional exceedance of PWS standards for 
manganese is the only mine drainage problem. 

The excellent buffering capacities and lack of problems in a large portion of 
the Cross Creek watershed are probably due to the presence of a neutralizing 
strata. The Redstone Limestone occurs a short distance above the No. 8 coal 
and is available to neutralize spoil in surface mines, but it cannot 
neutralize water draining from underground mines (Skel ly and Loy, 1973). The 
presence of this strata explains why most of the watershed has re1atively few 
problems, whi1e Ory Fork is so severely affected. Ohio DNR, Division of 
Wildlife, has reported a fish kill attributable to mine drainage in Cross 
Creek on September 11, 1968. Three thousand, one hundred thirty-five fish 
were killed. 
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------~-
Str cilm H.-1111e Degree 
Sr~n0nl mi/Total mi Period of 
Use Oesiqnation Constituent No No Sample No of Problem PolTCif foi,- Soiirce - fxc/Smp Months Yrs Record Mean Max Min Trend Remarks 

Cross Creek pll 1/19 June - 10 1964-75 7.2 8.0 6.4 0 
Nov (mode) ,: 

27 .'1 

1-1\·lll (Downstream of /\lkal inity -/16 June - 7 1968-75 95 133 51 confluence with Nov + McIntyre Creek) 

Cl-Ill (upstream of Ac. i dity -17 June - 2 1968-75 3.5 22 0 0 
con fl ucnce ~,ith Nov * ' McIntyre Creek) 

S, U, Up Sulfates 17/19 June - 10 1964-75 747 1700 190 2 Values 
Nov = increase 

downstream 

<.: TOS 3/9 Aug - 9 1964-73 1490 1640 1320 0 I _, 
Sept ·"' CT\ 

-

Conductivity -/12 July - 10 1964-75 1507 1802 625 
Nov 

Iron 3/9 June - 3 1968-75 0. 45 2 .4 0.2 0 
Nov * 

Manganese 5/6 June - 3 196-1-75 0.77 2.4 0.3 1 i 

Nov * 

Zinc 0/3 July, 1 1975 . .. 0.02 0.04 0.01 0 
Oct - Nov * 

Aluminum -/5 June - 2 1968- 75 1.48 8.1 0 * 
Nov 

(USGS, 1964-75) Concentrations 1n mg/l, 
tWCA, 1968) Conductivity in Ullhos/cm, 
Skelly and Loy , 1973) pll in S.U. 



pll Alkalinity Acidity Sulfates 
:;1,·,iaon ll .1:11c 
f.(t r, :\--·- · ··- , 
11-. :· r1.~~ 1:11i':iT11i,-1--- Ex e f 

I 
I l fx c I 

·r .i l lul ioi1 ··; .iu,·-,:e- - l-1'.-111 S111p l-lc ;rn S.:1;i l-l1! JO S.1;i> !·l.:: .111 P:t i S111p Mean 
-- - -· - ···-------
Ory For!; 

5. 2 

~::m 
__ ) _._~ 

-----·----
_l _ _ l~ 

:( * X 

l 72 1 I 1900 
• X • 

Mc lnl yrr. Creek 

12 . J 

0 4 J.4 4 110 2 0 4 4 1610 

WJII 

~ i~ -~ e._s_!;_ 
. \ 
l. 0 11!JS 11110 

·l. 2 

H\111 

s ---
j'l) l u r1 t Ila ll m, 

l. -~ 

1-1,Jil 

s - · -··-----
S l,1l1(<111lp Creek 

:. 6 

H'.~!I 

s 
51 i1 h Run 

) .0 

~/',l!I 

s 

- - -- ---- - --
0 • - ;, 0 •)" 

0 6.9 -· _ _ l 16 _l _ _o_ 
· x • X • X * 

l (Sk~lly & Loy, 1973) 
2 (11s1;~ . 1919) 
l (tJSGS, 1975 ) 

Cnnccnlral Inns lo m9/\, 
Conductivity In unhos/cm, 
pit i O S. u. 

ll 75 

Cross Co Tr ibuL1r ies 

TOS Conduc- Total lroo Total 
t IV lly 

' I 
~1J119ancsc 

' he ' I £xc ' fxc I 
\.1,/11 Smp Mean Smp l·le ,lrl 1-1:-:11 Smp l·lc ,ln l'~IS Smp Mi; .ln 

-
1 l 21. l 

X • 

2 1950 o 4 o.42 1 2 o.oas 
" 0 • l * 

2.7 

X * 

Total Zinc Total 
Al 111nln1111 

' [xc M ' WIJII Smp Mean Sinp Mean 

Pcric.,I 
of 

Hccor,l 

197], l 

197),l 
19/92 

19731 



,,11 
~.1 ft ,, :, I U .) '1(! 
;.: ·1,· ·~ . ... . ------ II 
I; ,. r: .·:C: i- :11,1t1011·- ( xc # 
1· I 1 ,i l i ~i1 . ';,:i~·,:·.:~-- ~/\)11 Smp M,~ an 

Lill l e Mc Intyre 
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4.0 
11:-:11 

AllJlinily Acid ity 

J i ~ 

S1np M~.lll Smp Me.ln 

Cross Creek lributdr ies 

Sul r .1les TDS Con1l11c-
tlvlty 

# I 
~xc C Exe I f 
PilS S:np Mean W~II Smp Mean Smp 11<' .:in 

Tota\ Iron Tola\ Tota\ Zinc Tot.il 
1-:angilnr:se Alumi11um 

I I # Per iod 
Exe I Exe # Exe I 1 or 
\:h'H Smp Mean PWS Smp Mean l~WH Smp Mean Smp Mean Record 

s u 
- M-c!,~~yr~--=-Tr- l~b----- ------------------ ------ ------- --------------------

{ 2. 2) 

H\.111 

I. s 
Ccn,ol llun 

( I. 7) 

H\.111 

s --·---·-
< Ctcl,,r Lick Run 

~ 3.6 
-~ 
.):) CHII 

-- '.;, ll ------- -· 

0 ~ 1 221 

X * X 

0 1 7.0 1 152 

X * - * X 

C~d~r Lick Creek O 2 8.3 2 142 

~.3 

nlll 

5 -----
c \ .,y Lick Creek 

6.5 

c;m 
~ ., 

----
X * * 

• 

0 
.. 

530 l 1200 0 0.4 1 l 1. 1 1 0.12 1978 ,l 

X * X * X * X * X * 

1 310 0 1 0.2 197),2 

X • X * 

0 2 2,10 2 798 0 2 0.2 0 ? 0 .025 19791 

X * X • X • X • 

- - --- -~-- ---- - ----------- ------ ~-- - - - - - ---------------

l (USGS, 1978, 1979) 
2 (Skel l y and Loy, ( 1973 ) 

Concentration~ In mg/l , 
Conductivity in uuhos/cm , 
ptl In S.U. 
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Cross Cr Tr iLulc1r i,~s 

pll AltJllnlly Ac idity SuHalcs TOS (011,!uc- Total Iron Tot .ti Total Z i11c To l al 
'; lr ,~ <1111 i/ .;,iL! tivlly l-l<\09•l l\i!~C A\uu11nu11 
;.~ ·,\, ... 'j·- - - -------- - - ' 

' ' ' ' I Per I od 
II~,·. ·o,~-~ i')o.'ilfoi,- lxc: ' J I [xc I Exe I ' fxc I fxc I Exe I ' of 
110'1111[1,a, Source ~MIi Smp Mean :.~lp l·lt?Jll Smp Hean PllS Smp Hc,10 \.:Wit Smp Hcao . Smp Mean 1,/\.IJI Smp Hc.:io Pi.JS Smp lfo.:io I-IWII Smp Mc.10 Son11 Mean llr.cord -----·- --·--
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fl.) X .. - It X .. X .. X • X * X * 19792 
Clill 
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.) ~ -- --- · 
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s -- -
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l ( :i~oilly .-,nd Loy, 1973) Co11cc11trallons In m9/l, 
2 iUSGS 1979) Conduc:tivily to unhos/cin, 
3 Ohlo

0
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Duck Creek - confluence of West and East Forks to mouth; 
East Fork Duck Creek - headwaters to confluence with West Fork, and tributaries: 

Lower Salem North tributary, Pawpaw Creek, Unnamed North tributary, 
Unnamed East tributary, Unnamed North tributary, Unnamed South tributary, 
Unnamed North tributary, Middle Fork Duck Creek (all tributaries including 
Otterslide Run, Mare Run, and Camp Run), Unnamed North tributary, Rocky 
Run, Creighton Run, Road Fork, Schwab Run, Elk Fork (Greasy Run), and 
Barnes Run; 

West Fork - headwaters to confluence with East Fork, and tributaries: 

All tributaries from confluence to Dexter City, including Goose Hollow and 
Buffalo Run, Warren .Run, 2 unnamed East tributaries north of Warren Run, 
Dog Run below Caldwell Lake, Wolf Run and Coal Run. 

Duck Creek is 51.5 miles long and drains an area of 286 square miles in Noble, 
Washington, Monroe, and Guernsey Counties • . Duck Creek originates near the 
Guernsey-Noble County line. The land adjacent the creek in northern Noble 
County has been extensively strip and deep mined. Acid mine drainage 
continues to degrade the water quality in the creek. 

The West Fork of Duck Cre~k flows south through the Village of Belle Valley, . 
which serves the deep mining activities in the area. Wolf Run State Park is 
located east of Belle Valley. It is one of several recreational areas in the 
vi cinit_y. 

From Belle Valley, West Fork flows south to the Village of Caldwell. The 
Caldwell water plant and wastewater treatment plant discharge into the West 
Fork of Duck Creek. Caldwell Lake provides recreational activity for this 
area; however, the lake area has not been fully developed because of 
contamination hazards associated with the public water supply. From Caldwell, 
West Fork flows south through the small mining town of Dexter City and into 
the heavily strip mined lands of southern Noble County. 

The East Fork of Duck Creek has several tributaries, including Middle and West 
Fork (of East Fork) Creeks as well as Barnes Run, Elf Fork and Schwab Run. 
From areas of hilly forested terrain in east-central Noble County, these 
tributaries flow south into extensively strip mined lands. 

The East and West Forks of Duck Creek merge in northern Washington County to 
form the mainstem of Duck Creek. Before reaching Marietta, Duck Creek 
receives direct discharge from the .American Cyanide Company. 

Duck Creek enters the Ohio River at Marietta. It flows along the eastern edoe 
of the city, near the strip industrial and residential development. Marietta 
(population 16,663) is a major urban center. It is situated at the mouth of 
the Muskingum River and is part of the Muskingum River Basin. 

Abandoned surface mines in the Nos. 8 and 9 coal seams extensively cover the 
middle portion of the watershed, while an area of extensive abandoned 
underground mines in the No. 7 coal seam lies northwest of Caldwell. There 
are no abandoned underground mines in the lower portion of the watershed south 
of the confluence of the East and West Forks. Both the No. 7 and 8 coa 1 seams 
have a high pollution potential in this watershed. 
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Duck Creek and all of its tributaries are classified WWH, although water 
quality in many of the tributaries often exceeds WWH standards. 

The Duck Creek mainstem has been sampled . up to 17 times over the period of 
record 1964 to 1978. Data sources include USGS (1964-75), Ohio EPA (1978), 

. and Skelly and Loy (1973). 

Duck Creek has a limited buffering capacity and a minor pH problem. Any 
additional acidic drainage could cause major problems. ··-Sulfate concentrations 
are a minor problem, and manganese concentrations a moderate prob1em, although 
iron and zinc concentrations were well below the limitations. 

There are no abandoned mines on the mainstem of Duck Creek. The source of 
. mine drainage is the mines on the upstream tributaries. The East Fork appears 

to be the major contributor of mine drainage to Duck Creek. rt also has a 
limited buffering capacity and a minor pH problem. Sulfate and iron 
concentrations both are minor problems, while manganese concentrations are 
moderate1y problematic. In contrast, the West Fork has an excellent buffering 
capacity and a mean pH value of 7.2 mg/1. Manganese concentrations are a 
minor problem, while none of the other mine drainage constituents caused 
problems. 

The difference in water quality betwe€n the East and West Forks appears to be 
due to the difference in the number of abandoned mines in the two watershed, 
and not to a difference in the type or amount of pollution from each 
individua1 source. Data on the tributaries of both Forks obtaiTied by Ske11y 
and Loy (1973) and USGS (1975, 1979) show many of them have very poor water 
quality. There are many sma11, unnamed tributaries, especially in the lower 
portions of both watersheds, which have been extensively strip mined and are 
contributing heavy loads of mine drainage constituents to both the East and 
West Forks. These tributaries are generally acidic with no buffering capacity 
and have pH values between 2.5 and 4.5 S.U. Sulfate and iron concentrations 
are indicated to be major problems by the limited available data. No data is 
available for the other constituents. The area which has been extensively 
underground mined has few mine drainage problems. These underground mines are 
not, at present, contributing substantia11y to the problems of Duck Creek. 

The data indicate the possible presence of a neutraliz;.ng strata which 
provides a high alkalinity to Duck Creek and its tributaries. This alkalinity 
maintains a good buffering capacity and good water quality until it is 
depleted by the addition of large amounts of acid. Once buffering capacity is 
depleted, water quality rapidly deteriorates. 

Tributaries in the Duck Creek watershed with no abandoned mir.~s in their 
drainages are: Killwell Run (Burch 1 s Run, Nigger Run ) , Sugar Creek, Reeds 
Run, and Whipple Run, tributaries to Duck Creek mainstem; McBride Run, Wolfpen 
Run, and West Fork of the East Fork; and Elk Run, Sa1t Run, Otter Run, Johnny 
Woods River, Patty Creek Run, and Lick Run. Data is available for Whipp1e Run 
and Elk Run which show excellent buffering capacities, pH va 1ues around 7.5, 
and sulfate concentrations around 50 mg/1 . 

.,./ 
.,/ 
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The city of Ca1dwell obtains its water from Caldwell Lake, an impoundment on 
Dog Run. There are no abandoned mines in the drainage above the lake. Wolf 
Run Lake is an impoundment on Wolf Run. There are several underground mines 
in its drainage, but they appear to have little or no effect on the water 
quality of the lake. 

The Ohio DNR, Division of Reclamation has completed an extensive reclamation 
project funded by the Board on Unreclaimed Strip Mine Lands in Enoch Township, 
Noble County. The area was a direct cause of extensive sedimentation to Duck 
Creek. The project was completed at a cost of $293,852 . 

Several fish kills on Duck Creek attributable to mine drainage have been 
reported by Ohio DNR in 1978, 1974 and 1971. Fish kills were also reported on 
the East and West Forks'in 1971. The number of fish killed has decreased over 
the.span of years, possibly indicating an improvement of the situation. 

V-152 



--------- ----· 
~ l r ,~olil N,une Degree 
Se,ru~n t mi/fotal mi Period of 
U:.e Iles l<JlliltiOO Const itucot No No Sc1mplc No of Problem 
Po )l u li oo · Source Exc/Sm1> Months Yrs Hecord Mean Max Min Trend Remarks 

Duck Creek pll 8/17 June - 11 1964-75 6 . 2 7.6 4. 5 1 
Sept. Nov + 

51.5 

1'1~111 Alkalinity -/10 June - 7 1960-75 39 109 2 * 
Up 

Sept. Nov 

Acldily -/3 July l 1973 6.7 20 0 0 

* '. \ 
- -
Sulfates 14/16 June - 11 1964-75 480 770 220 1 

Sept. Nov * 

Conductivity -/14 June - 12 1964-70 960 1310 749 " < 
I Sept. Nov 
~ 

l.fl 
w 

Iron 0/6 June - 3 1973-70 0 . 30 0.50 0 0 
Aug, Nov :; 

Mang,rnese 4/4 June. 3 1964-75 3.38 7 .8 0.22 2 
Sept. Nov * 

. Zinc 0/3 June, 2 1975-70 0.03 0.04 0.02 0 
Aug, Nov * 

Aluminum -/2 June. 1 1975 0.9 1.0 0 .8 * 
Nov 

(USGS, 1%4- 75) Concentrations in mg/l, 
(Skelly and t.oy, 1973) Conducttvtty In unhos/cm, 
(Ohio EPA, 1978) pH In S.U. 



-·---·--·------ ------,---
Stncain Name Degree 
Seqment mi/Tolat mi Period of Tis;~ Desi qnat ion Constituent No No Sample No of Problem -PoTlufionSourc_e _ _ Exc/Smp Months Yrs Record Mean Max Hin Trend Remarks 

East Fork Duck Creek pH 5/14 May, ~ 1972-77 6.0 7.4 2.3 l 
July-Sept * 29.5 

WI-Ill Alkalinity -/11 May, 6 1972-77 63 146 0 * 
S,Up --

July-Sept 

Acidity -/6 July - 1 1973 8.4 44 0 1 
Aug * 

\ --
Sulfates 10/13 May, 6 1972-77 464 1250 75 1 

July-Sept * 

Conductivity -/18 May, 6 1972-77 967 1550 680 
July-Sept * < 

I -· 01 
.r-,. 

Iron 2/6 May, 2 1973-75 1.1 2.3 0.5 l 
July, Aug * 

Manganese 1/1 May l 1975-79 3.2 - - 2 
* 

Zinc 0/1 May l 1975 0.04 - - 0 
* 

Aluminum -/1 May l 1975 1.0 - - * 

(USGS, 1966-77) Concentrations in mg/l, 
(Skelly and Loy, 1973) Conductivity ln umhos/cm, 

pH in S.U. 



-· -·---·- --~---··--·--------..... 

Str,!i.1111 ll -111w . Degree 
Scq.;1,!n t lfli /Toi.ill 1111 Period of 
Use Iles i9oot ion Constituent 110 No Sample No of Problem ·PoHiiTi,Jn - $ourc~ (xc/Smp Monlhs Yrs Record Mean Max Min Tren1I Remarks 

Wes t fork Ouck Creek pll 3/25 Aprtl - 9 1966-79 7.2 7.8 5.9 0 
Nov :;; 

36 .5 

U~JII Alk al in ity -/22 April - 7 1968-79 132 214 74 
Nov 

S,U,Up --
Acidity -/7 July l 1973 0 0 0 0 

* 

"' ' Sulfates 10/24 Apr tl - 8 1967-79 243 560 44 0 
Nov 

Conductivity -/18 Apr ll - 3 1966-79 700 887 390 ;; 

::: Nov 
.... 

" II 

Iron 3/17 April - 3 1973-79 0.66 3.2 0.1 0 
July * 
Sept - Oct 

' Mang .1nese 10/10 Apr - June 2 1975- 79 0. 68 2.0 0.7 1 
Sept - Nov * 

Zinc 0/8 May, June 1 1975 0.03 0.06 0.01 0 
Sept, Nov * 

Aluminum - /0 May, June l 1975 0.03 2.6 0 .91 * 
Sept, Nov 

-
(USGS , 1966-77) Concentrations in mg/l, 
(Skelly and Loy, 1973) Conduc tivity tn unhos/cm, 

pll in S.U. 



Duck Creek Tribut3ric, 

pil Alk alinity Acidity Sul fllcs TOS Conduc-- Total Iron Total Tot al Zinc Total 
~} lr l: ,1r:1 tJ t~ :nt~ tivity l-langanese Al um i nLt11 
llff<'S --------- § I I j i M Peri od 
lLr· 11esTiii1.1t 1on -- Exe # Ii ' Exe ' Exe I I Exe I [xc I Exe Ii M of 
f,o) lti11 on Source \./\./11 Smp Mean Sm;l M,!,Hl Smp Me,rn PWS Smp Mean WWH Smp Mean Smp Meln WWII Smp Mean p·,:s Smp Mean Wl-:li Smp Mean Smp Mean Hecord - -·~·-·------------- --- - ----- - - --- --
\Jliipple Hun 0 5 7.6 5 173 ' 0 0 5 68 4 460 l 5 0.6 3 4 0 .12 0 2 0.015 2 0.09 1973, ' --- - --

6 r. .:> 0 • - • X • 0 • - * X • l • 0 • - • 1975 
IMII 1979 
No mines - ---- -

Ea s l Fork 

(s ec previous 

L1bl e) 

\j,,Ol'ler Salem 1 l 3.9 l 0 l 41\0 l l 2550 l l 6. 6 1973 

H Tributary X * - X X • X • X • 
(I) 

~,·.a, 
s - - -- ~ --- --- -- -

:: 1'a1-,paw Creek 2 4 6. 9 4 114 2 0 0 4 85 2 335 0 4 0.35 2 2 0. 09 1973 
.. 
) 

11. 6 X * - * X • X • - * X • X * 1979 
) IMII 

s --- ---
Unn,,111ed N Tr lb . I l 4.2 I 76 l l 1400 0 l 0.4 1973 

( 2) X • X * X * X • 
HHII 
(' 

-· - --- ·-- -
U1111 .1ml!d II Tr ib. 1 1 3.5 l 176 l 1 1750 l 1 1. 7 1973 

( 3) X * X • X • X * 
~nm 
!i 

l (Skelly and Loy, 1973) Concentrations In mg/l , 
2 (USGS, 1975 , 1979) Conductivity in u~hos/cm, 

pll in S.U . 

-



Ouck Crc~k Trihul drics 

pll AlkJl.inity Ac idity Su\ f 3tes TOS Coodu.::- Jot4\ Iron Jol a\ Tot a\ Z Inc Tot ,1 \ 

SL,-,i .1:11 ll .1,1tc tlvlty ijao9<111c se Alumlnun 
1-1 i \.i:; ' ' ' j I j r c:rlod 
\E,! lk·; 1,111.1 [ion [xc ~ I I he ' [xe ' ' Exe ' Exe a Exe I I of 
p,,Hul l o,1 '..:nu,·ec ~:~:11 Smp Mc,10 Smp Ml! aO Smp i1c an P\lS Smp Hean W\.111 Smp I-lean Smp I-lean WIJII Smp Hean P~S Slap Hean lJ.JII Smp Hean Smp lleao Recor d 
--·----· ·---- --

ll1lflJIIICcJ $ Jr lb. l l •I.] _l_t~L 1 l l450 0 l 0.7 1973 
0 . 7 X .. X • X * X * 
~11-111 

s 
U1111,u11 ed ti Tr lb. l l 2. 0 1 1630 1 l 6200 l l 86.4 1973 
( l ) X • X * X .. X * 
( U\111) 

$ -------- ---- ~----

1-\{ dell c: fork 2 8 5 . 2 5 63 5 105 6 7 502 1_226 6 7 4.4 4 4 5.7 0 2 0.17 2 · 7.0 1973, 

Ouck Crct!k 2 • - X 2 • l * - • l * l * X * - • 1975, 

lJ . 0 

\~\Ill 

_ s_L~r~~ 
< llnn,uu,~d S Tr i b. l l 4.4 l 2-12 l l 1500 1 l l.9 1973 
I (0. 9) ~ X • X • X * X * 
JI ...... ~lllil 

s -·------
Ollcrs\iJc Run l l 2.5 1 425 -·-·~ l l 12.4 1973 

) . 0 X • X * X • X * 
~/\Ill 

s 
IJ1llli1111ed H Tr il>. _l _ J _ __LQ l 660 l l 2900 l l 26.3 1973 ----
( I ) X • X * X • X • 
IMII 

s 

l (Skelly a11c.l Loy , 1973) Concentrations lo m9/l, 
2 (USGS, 1975) Conductlvi ty In umhos/cm, 

pll lo S. U. 



Ouck Creek Tribul1rt~s 

pll Al kalinity Acidity Sulfates TOS Conduc- Total Iron Tc;ta\ lot 4\ Zinc Tot ill 
S l.rp .1111 tl~:ac ti vlty ~1.rnganesc A\ uminun 
Mi le-, M I ' ' ' ' Period lhc fi,!S 1, p11( 10n Exe ' ' I [xe I Exe i ' Exe I Exe I Exe I ' of h11lufio11 Sour ei! WI/II S111p Mcdn Smp Mcan Smp Mean P~IS Smp Me an Willi Smp Mean Smp Mean Wh11 Smp M<! an PllS Sm;> Ne an ~!WII Smp Mcan Smp Mean Record - ·- -·-·-

Narc Hun _} __ l __1_:i 1 42 l 1 600 1 1 2.9 1973 
3.7 X • X * X • X • 
l·llm 

s 
(.imp Run 
2. 9 

l·MII 

s ~-
llona111ed N Tr lb. 1 l 5.6 l 52 1 0 1 l 1100 0 1 0.2 1973 
(I. 0) X • - X X * X • X * 
Ul,I 

s 
Uocky nun 1 l 5.8 l 39 1 5 --- 1 1 750 1 1 5.4 1973 

< 2. 6 X * - It X • X * X * I 
~ 

vl l·Mll 
:::0 

s 
Crc i!Jhlon Run 0 1 6.8 1 157 1 0 0 l 72 0 l 0.2 1973 ---
] .5 X * X * X * X * X * 
HWII 

s 
f<oJd fork 1 3 7 .0 1 0 0 3 97 2 520 l 3 0.86 2 2 0.26 0 2 0.015 2 0.32 1973 
).8 X * X * X * - • X * X * X * - * 1975 
HHII 

_ st...~ 

1 {Skelly und Loy, 1973) 
2 (USGS, 1979) 

Concentrations In mg/\, 
Conductivity io Ullhos/cm , 
pll in S. U. 



Duck Creel: Tr ihular ics 

JJII All:.:1l i ;I I ly A:.i Jily Sul fates rns 
'. I ,· .~ .: ,n II : .. ur. 
;.1 \, :·, ' ' ' ll .~ Oe~ lqn.1lTon Exe I 
J• llul1on Source ~MIi S111p Mean 

I I Exe I (xc I 

Sd1'4 ill, flun 

4.6 

1-,~lil 

s 
EH: fork 

4. 2 

~/1:11 

s 
~rcasy Run 
2·.~. 

WJII 

s 
ll.lrth!S llun 

"· s 
H~II 

~ ! -- ~ ­

U:!~ l ror l: 

( 5(: t~ previous 

t llil,~) 

Unn~ncd E l r ib. 

(0 . 5) 

1!:m 
$ 

Smp 1·1.? .1n Smp I-le; .so PWS Smp Mc an W\./11 Smp Me .1n 

3 7. 3 3 158 0 0 l 135 ---
X • .. X * X ' 

0 l 6. 9 1 l86 0 0 1 90 

X * - X X • X • 

0 l 7.2 l lJl 0 0 l 42 ---- - --
x * - X X ,. X • 

0 LI.:i 1_ 146 l O Q_____! 140 

X • X • X • 

l l 3. 5 ---- l 1 2300 ----LJ9? 

X • X • x • 

---- ---·------

l {Skcl ly and Loy, 1973) 
2 (USGS, 19/9) 

Concentrations In mg/l, 
Conduc tivity in unhos/cm. 
pll In S. U. 

Con,lac- Total Iron Total 
l j V ity l·lan!Jane:sP. 

' I 
I Exe I Exe I 
Stnp Hean \J~II Smp Mean f.JS Smp Hean 

2 528 l 3 0.74 2 2 0.11 

X * X • X • 

0 1 0.6 

X • 

0 l 0.5 

X * 

0 l 0.4 

X * 

l I. 7 

X * 

Total Zinc Total 
Al um inun 

a 
Exe I I 
WWII Smp Hean Smp Hean 

Pcdod 
of 

Record 

1973 

1979 

1~73 

1973 

1973 

197 l 



Duck Creek Tributaries 

< 
I 

0) 

pll 
SI ,· ~~ ;1111 U .1:1h~ 
;.1 i) ,)'; . V 
U·;,, l1 ,·:: ·1:1 w:hon Exe N 
l'llHuti11n S,)urce \-lt!ll Smp M~an 

Unn,i•ncil [ lrib. 

( l ) 

WWI 

s ---··- ----
IJnn .rncd E tr lb. 

( 0. 7) 

HWII 

_11-l! 
liJha Tributary 

(3) 

~MIi 

s 
UnnJ1ued E Tr lb. 

(O.S) 
l·ll,11 

3.5 

X * 

1 2. 5 

X 

4.0 

X * 

3.0 ----· 
X * 

...::i s - ----
UnnJmcd N Tr ih. 3. 5 

( I ) X * 
t~:111 

s -··----

r,\l;Jl.in lty Acidity Sulfates TOS 

~ j 
e ~ Exe I Exe I 

S,~p tl,1an S,:ip MCMI l'rlS Sinp Mean Wl~il Smp Mean 
----

..::.._____;._7r,_,1;_ l l 2650 

X •· X • 

l 630 1950 ----
x * X * 

84 l l 680 ---
X * X * 

564 1850 

X * X * 

1 303 1550 ----
X • X * 

Goose llollm-1 3 3 3.7 2 0 3 169 3 3 937 
2.4 

IMII 

s 

X * 

(Skelly and Loy, 1973) 
2 (USGS, 1975) 

- * X • X * 

Concentrations in mg/\, 
Conductivity in t1nhos/cm, 
pll 1 n S .u. 

-

Conduc- Tolal Iron 
ti V lty 

I 
I Exe i 
Sr.ip Mean Wrllt Smp M,~an 

11.0 

X * 

l l J0 . 4 

X * 

0 l 0.3 

X * 

1 18. l 

X * 

. 4.5 

X * 

Total 
M<1n9Jnesc , 

f.xc j 
P:-/S Smp Mean 

Total Zinc 

M 
Exe # 
~Mil Smp Mc an 

Tot al 
Aluniinun 

I 
Smp McJn 

Period 
of 

llccord 

1973 

1973 

1973 

1973 

1973 

2 1495 3 3 4.2 2 2 7.6 l 2 0.36 2 17.0 1973, 

* X * X * X * X * 1975 



Ouc~ Cr eek lribul ari ~s 

pit A\k1\i o lly Ac idity Su Hates rns Cooduc - Tot11l Iron Total Total Zinc Tot 11 l 
S I r,• ::10 113111(! tlvlty Han9;u1esc Alumlnuu 1·111.•! .. - --·---- ' I ' I I I Pcd od 
lb! 1!,-;~, (~~ii~~= [ xc I IJ ' he I he I I Exe ' Exe ' ( KC ' ' of 
h1 \ l u [ i ,rn ~u1irc:e ~Ii/II S111p 11~ l ll S111p i-lC; 3n Smp M,~ao P\.IS Smp Hean LIWII Smp He.:io Smp Mean \./,Ill Smp tlc a11 P'.·IS S1aj) MC!Ml WWI Siuµ M~an S111p M,~an ll cconl -·-------·--·-·------------------· - - - ------·--
lltii f ,1 Io Hun ) l 3. 9 2 0 1 10<1 3 3 l!Q 2 1540 ---- - -- 2 ) 1.8 2 2 8.l l 2 0 . 37 2 15 . 5 197), 

].5 X • - * X • X • - • X • .X • X • X • 1975 
\·ll·HI 

__ i ._ u 
Worrcn lluo l 1 4.5 1 65 1 --- --- 1 1300 0 1 0.7 1973 

',!. J X • X • X • X • 
1-:Hil 

s - ·-
U1lllif<QC~, W Tr lb . 0 l 6 . 5 1 218 1 0 0 I 50 0 1 0.1 1973 

( l. 5 ) X • X • X • X * X • 
~1:111 

1:0 Mines 

[ 11< l!un l l 6.2 l 200 l 0 0 l 44 l l 1.5 1973 ----
0 .'} X * X • X • X • 
\Jl·lll 

llo Mines \ 

--- - ---· 
lh)!J ll uo 

,1. 4 

W',/11, PIJS 

s ----·---
\1,111' Run L<1 ke 0 22 7.8 4 no 0 l 53 22 204 0 l 0 . 11 l l 0.15 0 l 0 1976 - - --- -

<\ .O 0 • - • X • - • X • x. * X • 
~lllil 

II ---·-------
Co.11 11110 0 2 7. 7 2 l ,16 2 2 70S 2 1620 0 2 0.46 2 2 l. 75 0 2 0 .035 _2 _ l.07 1975 ----

( 5. !i ) X • X • X * - • X • X • X • X * 
~11111 

--~' ll 

l (Skcl )y anti l.oy, 1973) Co11cc11trat Ions lo m9/l, 
2 (USGS, 1975) Co11d,1ctivlty In unhos/cm, 

pll In S. U. 



Little Muskingum River tributaries: 

Moss Run and Clear Fork. 

The Little Muskingum River is 69.7 miles long and drains 314.5 miles2 in 
Washington and Monroe Counties. Most of the watershed lies in Wayne National 
Forest. The Nos. 8 and 9 coals occur in the area. The No. 9 has a high 
pollution potential for surface and underground mining. The No. 8 has a high 
pollution potential for underground mining in a relat i vely small, central 
portion of the deposit. The Little Muskingum River drainage has only three 
abandoned mines, and few active surface or underground mines. Oil and gas are 
the most important natural resources in the area. 

Data has been collected ·by USGS (1964-79), Ohio EPA (1978), USDA Forest 
Service (1977-78) and Skelly and Loy (1973) in the months of January through 
December in the mainstem of the Little Muskingum River and in April, July, 
September, and October in the tributaries. 

The Little Muskingum River and its tributaries are characterized by pH values 
ranging from 6.5 to 7.4 S.U. with infrequ~nt departures from this range. 
Buffering capacities are adequate in Witten Fork, Wi tten Run and Moss Run and 
excellent in all other reported streams. All sulfate concentrations are below 
70 mg/1 and many are under 40 mg/1, with the exception of Moss Run at 140 mg/1 
below the abandoned surface and underground mines. 

Archer's Fork contains total iron concentrations in excess of the WWH 
standard. The problem in Archer's Fork may originate from the many gas and 
oil wells in its drainage. No other stations reported tota1 iron in excess of 
1 mg/1. Total zinc and manganese concentrations did not exceed the standards 
where data was available, with the exception of Moss Run for manganese. 

The abandoned surface mine occurring near the ·clear Fork headwaters does not 
appear to have any noticeable effect on water quality. Two promiscuous dumps 
drain into Clear Fork and may contr i bute some pollutants. The one abandoned 
surface and one underground mine near the mouth of Moss Run did elevate total 
iron, sulfate, manganese and zinc concentrations. However, buffering capacity 
appears to be adequate. All other tributaries to the Little Muskingum River 
were without abandoned mines. 

Background concentrations of most mine drainage constituents have not changed 
over the period of record in the mainstem of the Little Muskingum River . Data 
was not complete enough to determi ne any trends for tota l iron and TOS in the 
mainstem or in the tributaries for any constituent. 

The Little Muskingum River is classified as a SNRW along its entire length . 
Water quality is not detectably affected by abandoned coal mine drainage and 
no point source dischargers are located anywhere along its length. 

,/ 
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- ·----~-~ -~--- ------ -·-·--,--
St .-i~ ,1111 H a1:1.:! Oe91·ee 
SP. q111e:H mi/Total mi Period · c f 
Use Des i~I. ion Constituent No Ho Sample No of Prnl.ll em 
PollutTon Source-- (Unit) Exc/Smp Honths 'frs Record Mean Hax Min Trend Remar ks 

little Muskingum · pll 7/52 Jan - 15 1964-78 7 .8 8.4 5. 7 0 
River Oct .. 

Dec 
0/69 . 7 
Wlm/SNRW 
NM Alkal in Hy -/39 Mar 10 1968-77 100.6 158 31 

Apr tl 
July -
Oct ;: 

' \ Acid tty /13 July 2 1973 2.62 12 0 0 
1970 * 

Su Hates 0/55 Jan - 15 1964-77 35.2 132 21 0 
Oct ;: 

:::: Dec 
~ 

I) 

.J 

Conductivity - /60 Jan - 15 1964-77 303.5 752 170 
Dec .. 

TOS 0/9 Aug - 9 1964-72 305.5 462 186 0 
Oct * 

Total Q/6 Mar 4 1975-78 0.022 0 .03 0.01 0 
Linc July * 

Aug 

Skelly and Loy, (1973) Ohio EPA, (1978) 
USGS, (196-1 - 77) 
USDA FS, (1977 - 78) 



Little Muskin9um Tributaries 

pll Alkalinity Acidity Sulfates TOS Conduc- Tohl Iron Total Total Ztnc Total 
~t,·e,un ll,1111e ttvHy Manganese Al umin1111 
ITH es ' I I I ' ' Period 
u;;·<:{Je-: l<JIUtlon txC I ' I fxc ' Exe I I Exe I fxc I fxc I I of 
JlolTuTton Source - WIJII Smµ Mean Smp Mean Smp Mean PWS Smp Mean ltrlll Smp Mean Smp Mean WWH Smp Mean PWS Smp Hean ~IHH Smp Mean Smp Hean Record 

EI ghtm ll e Creek 1 1 6.0 1 143 _)_~ 0 1 66 0 1 0.2 1973 
4 .'1 X * • X * X • l X * 
WWII 
1111 

Moss Run O· 2 6.85 2 63.5 0 2 140 2 457.5 2 2 2.65 · 2 2 1.39 0 2 0.45 2 2.55 1975 

3.0 0 * • 0 * • ·1 • l * 0 • * below source 
WWII 

U, Sat mouth 0 2 7.05 2 64 0 2 67 2 307.5 0 2 0.45 2 2 0.275 0 2 0.035 2 0.975 1975 

\... 0 * * • 0 • 1 * 0 • 1 * 0 * * above source 

[lghtr;iile Creek l l 6.0 l 143 0 1 66 0 l 0 .2 . 1973 

4 .'1 X • * X * X * 
H~/11 

NM 
f lflr.cn Mlle 0 5 7.62 5 94.9 l ' 6 0 5 46.5 5 408.9 0 2 0.35 0 2 0.03 1977-79 

Creek 0 * • X • 0 • * 0 • 0 * 
9.1 
H\Jll 

tli·I 

Ar cher's fork 1 6 7.16 6 81.9 2 6.5 0 6 36.5 5 224.9 1 3 2.30 0 2 0.03 1973 

9.9 0 • ·Ir 0 * 0 • * 0-1 • 0 • 1977-79 

1~1111 

NM oil !. 9as wells 

USGS (1979) USDA fS (1977-78) 
Skelly and Loy (1973) _I 

.. 

- -



little /1uskln9UT1 Tributaries 

pll A\kdllnlly Acidity Sulfate~ TOS Jnduc- Total Iron 
'.; I r r. .1111 U,1,1i._~ __ _ 
i ·! i I f: S f 

livlty 
I I I 

lk1 O,!s i~alton he I 
Jlol luTion So~ WlJII Smp Mean 

I I Exe I Exe I I Exe I 

11 ,ltl!Jh L Run 

l. 4 

~Jl·UI 

11!1 ---
$3ckclt Run 

?..2 

W~/11 

111-1 

Tic~ ~un 
2.0 . ' · 

\.!HII 

Sinp M.-?un Smp Me.to PWS Smp Mcao \/WI Smp Hean Slllp Mean W~III Smp Hean 

6 .0 164 l 0 0 --- 51 0 1 0.2 
X • "' X • X • X • 

0 1 6.8 !_ 165 1 0 0 1 33 0 l 0.2 
X • • X * X • X • 

L_J__hl 1 155 1 0 0 l 38 0 l O.l 

X • -,. X • X • X • 

Total 
tlao:iane~e · 

' Exe I 
PW:i Smp Hean 

Total Zinc Total 
Al uminua 

' Exe I I 
WWII Smp Hean Smp Meao 

rerlod 
of 

Record 

1973 

1973 

1973 

tl!·I ----------------------:---------::----:---:-:::----------::------·- ~-;.;---
H il sou Run 0 1 6.6 l 144 0 27 0 1 0.7 1973 0 

2. l 

\.!\-Ill 

111-1 

Cl c.:.r for-Ii: 

2).7 

WWI 

s ---
"ill t~ll 111111 

0 

- - --
X " " X " 

7 7.36 7 147 . ) 3 5 --- - - -
0 • • 0 • 

LU _4 _ li0 .5 _2_ i 
6.6 0 • • 0 * 

IMI 

NM 

Stelly and Loy (1973) 
USGS (1979) 

X * 

0 7 45 .6 
0 • 

0 4 3-1 .0 
0 • 

X • 

5 375.8 0 4 0.36 
0 • 

3 293.l O l O.l 

X • 

; 

1973 

1977-79 

1973 

1!177- 78 



< 
I 

--' 
::I) 

o, 

Lt ltle l·luskln91un Tr ilrntarl ~s 

pit Alkalinity Acidity Sulfates TOS Conduc- Total Iron Total Total Zinc Total 
livtty ~:anganese Aluminum 

I ; • ' ' Period • J ' £xc ' Exe I ' fxc ' Exe I Exe ' ' of 
S111p ~lean Smp Me.11\ PWS Smp Mean WU Smp Hean Smp Mean WWH Smp Mean PWS Smp Mean WWII Smp Mean Sinp Mean Record 

', lf1) ,'.lll tl ,Wlf: 
r-: 11r '. -·----- , 
{1$ .~ 0(?'; 1qnilf1on fxc I 
{'c,'i)ut 1011 Source ~IIJH Smp Mean 
·- --·------------------------------------------- - - - ~---
Sl,·a i ght fork 

9.8 

W~III 

NM 

6 7.47 
0 * 

6 157 .8 4 --·-
* 

4.25 0 6 37 .0 
0 * 0 • 

5 642.6 0 3 0.24 0 2 0.035 1973 

* 0 * 0 * l9i'9 

Wittci•~n~ffio~r~k---1- 1~~-;--~~~-~-~-;;---:;;;------------::--::--~::------_:_----------------l 6.0 1 64 l 0 0 l 28 0 1 0.6 1973 
ll . 2 

W',/11 

UM 
llolf;;p:e;n-;R-;:u:o-·--~--;-~-;~--;-:;:;-~--:--------------------------------------·-~-~ 

0 1 6.7 1 167 l 0 ---- --- 0 1 0.4 1973 

3.6 x • X * X • 

101-111 fork 0 2 8.0 ------
6.7 0 

l~IJII 

JIM 

Skelly and Loy (1973) 

USDA FS (1977-78) 
USGS (1975, 1979) 

* 
2 140 

* 

0 2 35.5 2 342.5 0 2 0.23 0 2 0.02 1979 

0 * * 0 * 0 * 

-· 



- Lilli e Husking~" Tribularies -
pll Alk alinity Ac idity Sulhtes TOS .:ondue- Total Iron Total Total Zinc Tat.ii 

Su · P. .,111 11 ,i:ae llvlly l·lan9a11,uc · Al urn ioun 
1-11 fo s --- ------- I I I I ' ' Period 
IJ:..., f1o~:: 1911:, ffon Exe i I I he I Exe ' ' Exe I he I he ' j or 
l'(i l l 1i U ;,11--Sii,~;:r.e- ,~~Ill S11111 Me.in Smp M,~iln Smp Mean PHS Smp Hean ~Mil Smp Me an Smp Mean lJ'tJll Smp tie an PWS Smp Mean ~!IJII Smp Me an S111p Mean llecord 

- ·-· 
Hi ch fork 0 5 7 . 46 _5_!~U l 12 0 5 32.0 5 349 0 2 0.21 0 2 0.025 0 2 0.02 2 0.065 1977-79 

6 .5 0 • .. X • 0 • j * 0 • 0 * 0 • * 
~,wu 
/li·I 

Cra11c11est fork 0 5 7. 4 S 9-1. 6 l 14 .0 0 5 36 . 8 5 134 0 2 0 .195 0 2 0 .04 0 2 0.015 2 0.115 1975 ----
lJ . 7 0 " • X • 0 • * 0 • 0 * 0 * * 1977-78 

~MIi 

tll-l 

l 

USDA ff ( 1977- 70) 
U'.;GS (1 975, 1979 ) 

\ 



McMahon Creek - from source to confluence with Ohio River and tributaries: 

Brooks Run, Trough Run, Moss Run, Little McMahon Creek (Stillhouse Run, 
Kings Run, Aults Run), Williams Run, Tar Run, Cumberland Run, Welsh Run, 
Williams Creek, Porterfield Run, Neffs Run, Hutchinson Run, Brush Run, 
Roberts Run and Barkcamp Creek. 

..... 

McMahon Creek is 28.1 miles long and drains 91.2 miles2 in Belmont County. 
The coals mines in the drainage are the Nos. 8, 9 and to a small extent the 
No. 11. Both Nos. 8 and 9 have high pollution potentials for underground 
mining in this area. The Redstone Limestone which lies just above the No. 8 
and the calcareous strata above the No. 9 are effective neutralizers for 
surface mines but due to their stratigraphic position above the coal seams, 
they do not neutralize underground mine drainage. The eastern third of the 
watershed has extensive underground mines underlying about 80% of the area. 
There are roughly 4 miles2 of strip mines in the drainage. 

Data for McMahon Creek and tributaries was collected by USGS (1975, 1978-79), 
Dept. of the Army, Corps of Engineers (1975, 1978), FWPCA (1968), FWQA (1969), 
USEPA (1970), Ohio EPA (1975, 1979) and Skelly and Loy (1973). Most 
parameters were reported in the months of March, May and June through 
September. 

For the purposes of this presentation, McMahon Creek was divided into two 
segments of different water quality and different sources of abandoned mine 
pollution. The segment from Neffs to the mouth is typified· by drainage from 
numerous, abandoned underground mines and refuse piles. . The segment from 
Neffs to the source contains numerically few mines most of which are surface 
operations. Above Warnock the only abandoned mines are old stripped areas. 
Tributaries with numerous abandoned underground mines include Williams Creek, 
Little -McMahon Creek (below the PWS reservoir), Trough Run, Brooks Run, and 
Moss Run. Streams with numerous or large strip mines are Kings Run, Brush Run 
and Barkamp Run. 

Water quality in the mainstem is characterized by minor mine drainage 
constituent problems. pH is a minor problem in the mainstem below Neffs. 
Above Neffs the mainstem appears to be continuously alkaline although one 
acidity value of 30 mg/1 was reported in 1968. Buffering capacity can be 
depleted below Neffs as the statistics show that mean total acidity exceeds 
mean total alkalinity concentrations. · 

Sulfate concentrations are quite variable above Neffs but the mean does not 
exceed the PWS standard. Below Neffs, mean sulfate concentration exceeds 
250 mg/1. Minor problems with total iron and manganese are observed at all 
stations in McMahon Creek. Total zinc is not problematic, but mean total 
aluminum reached 1.45 mg/1 and 9.5 mg/1 in up and downstream segments, 
respectively. 

Tributaries of McMahon Creek which have minor pH problems but adequate to 
limited buffering capacity are Moss Run and Stillhouse Run. Kings Run 
exhibits severe pH and acidity problems and is atypical of the watershed 
conditions. All other reported tributary pH conditions are alkaline and 
buffering capacities are excellent . 

. ,./ 
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Sulfate concentrations up to 1600 mg/1 are typical of drainages containing 
abandoned mines. Sulfate levels exceed the PWS standard in all abandoned mine 
affected tributaries downstream of Bull Run near Glencoe. Minor sulfate 
problems are evident in Brooks Run, Trough Run, Little McMahon Creek, Au1ts 
Run and Bull Run. Moderate to severe sulfate problems typify Moss Run, 
Stillhouse Run and Kings Run. Litt le McMahon Creek Reservoir and Anderson Run 
are not affected by mines and limited data suggests sulfate concentrations are 
less than 100 mg/1. . 

Total iron exceeds the WWH standard in McMahon Creek tributaries. Severe 
levels of total iron up to 133 mg/1 occur in Kings Run and up to 85.0 mg/1 
occur in Stillhouse Run. Moderate total iron levels occur in Brooks Run and 
Moss Run, minor levels in Wi11iams Creek and Brush Run~ Some streams '"'ere 
sampled only once. Total manganese is a minor problem according to the 
reported data in Little McMahon Creek, Kings Run and Brush Run, independent of 
levels of other mine drainage parameters. 

The city of St. C1airesvil1e obtains its water from three sources, two surface 
impoundments and the Be1mont County Water Authority (we1ls). The yields from 
the two surface impoundments no longer meet the needs of the city and Belmont 
Lake, an impoundment of Barkcamp Creek is being considered as an additional 
source. No water quality data was available for Belmont .. Lake. 

Uttle McMahon Creek was impounded in 1929 to form the 15 acre water supply 
for the city of St. Clairesville. This reservoir lies above the coal seams in 
the area and has no abandoned mines in its drainage. Provident Reservoir was 
added to the system in the early 1960's. ·This reservoir was formed in the 
early 1900 1 s when the Provident Coal Company impounded Jug Run, northwest of 
the city for an industrial supply. The reservoir contains two strip mines in 
its drainage and receives its main water supply from two upstream strip pits. 
Provident Reservoir lies in the Whe~ling Creek drainage. 

When strip mining began in the Provident Reservoir drainage in the late 1960's 
and early 1970's concern was expressed by the residents of St. C1airesvi11e 
that contamination would occur. Both reservoirs and their sources were 
sampled once in 1975 by the Ohio EPA Office of Public Water Supply. pH 
conditions in Little McMahon Creek Reservoir, Provident Reservoir, and the 
Marietta and Cravat strip pit sources were neutral to slightly alkaline and 
buffering capacities were excellent. Highest concentrations for all 
constituents of mine drainage occurred in the Marietta Coal pond, but both 
ponds contained total iron and total manoanese concentrations in excess of PWS 
standards. Provident and Little McMahon-Creek Reservoirs contained total 
manganese concentratio"s two and five times higher than the PWS standard, 
respectively. Sediment accumulation may be a problem in the reservoi;S and 
dredging to increase their holding capacities has been recently (1978) 
suggested. 

Severa l po i nt sources contribute to the pol l ution leve ls in the McMahon Creek 
watershed. A sman wastewater treatment plant (WWT? ) dishcarges intc 3arkcamp 
Creek and three 1..JWTP's discharoe into Li tt le McMahon Creek near St. 
Clairesville. Beef and dairy farming are important 1and use practicas in the 
drainage. 

,./ 
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Biological Parametersl,2 

Benthic Invertebrates 

% % % No. Total 
Pollution Pollution Pollution -. of No. No./ 

Station Tolerant Facultative Sensitive Taxa Organisms sq. ft. 

1 - McMahon Creek at 
confluence with Little 
McMahon Creek 

2 - McMahon Creek above 
Glencoe 

3 - McMahon Creek above 
Neffs 

10. 9 

23.1 

14.3 

1 COE, 1979 Metro Wheeling Draft Study 
2 (sampled in 1977) 

3.4 85.7 

15.4 38.5 

28.6 57 .1 

14 265 

6 13 

13 7 

.. 
Anderson Run.," a tributary of Neff s Run is the on 1y stream without abandoned 
mines in its drainage area. 

McMahon Creek at Little McMahon Creek and above Glencoe and Neffs Ohio were 
sampled once between October and December, 1977 to characterize the fish and 
benthic insect communities. 

The benthic insect corrmunity at station #1 is dominated by pollution sensitive 
forms, has a high number of taxa and higher densities than upstream stations 
despite the number of mines in the area. The benthic insect community samples 
from the two upstream stations (2 & 3) exhibit fewer taxa and smaller 
densities than the downstream station, however, differences in flow and other 
physical characteristics of the stream probably account for some of the 
changes in community structure. 

McMahon Creek at St. C1airesvi11e contains abundant fish and benthic insects 
and does not appear to be seriously affected by mine drainage. Alkaline 
conditions are likely to be of prime importance to the maintenance of fish and 
insects in McMahon Creek. 

V-17'1 

29.4 

1.4 

0.8 

( 



Species 

Amblop li tesrupestris 
(R ock Bass ) 

Castostomus commersoni 
(White Sucker) 

Hypenta1ium nigricans 
(Northern Hog Sucker) 

Moxostoma c~ythrurum 
(Golden Redhorse Sucker) 

/' 

Notroois atherinoides 
(Emera ld Shiner ) 

Notropis Stramineus 
(Sand Shiners) 

Notropis Spilapterus 
(Spotfin Shiner 

Notrooi s cornutus 
( Corrmon Shi.ner) 

Pimephales notatus 
(81untnose minnow) 

Etheostoma f1abellare 
(Fan tail Darter) 

Etheostoma caeruleum 
(Rainbow Darter) 

Etheostoma blenno ides 
(Greens i de Darter) 

:theostcma nigr a 
( Johnny Darter) 

Cru~postoma anolma1um 
( Stonero 11 er ) 

(Cont inued bn next page 

Fish Collection Datal,2 

(no. of individuals) 

McMahon Creek at 
Little McMahon 

,./ 

,/ 

1 

10 

28 

272 

170 

10 

10 

10 

3 

208 

\/- 171 

McMahon Creek 
above Glencoe 

1 

1 

3 

4 

5 

6 

1 

i4 

McMahon Creek 
above Neffs 

10 

76 

2 

7 

5 



Fish Collection Data (Continued) 

(no. of individuals) 

Species 
McMahon Creek at 
Little McMahon 

McMahon Creek 
above Glencoe 

Rhinichthys atratulus 
(Blacknose Dace) 

Ericymba buccata 
(Silverjaw Minnow) 

Semctilus atromacu1atus 
(Creek Chub) 

Total number of individuals 
Total number of species 

i Metro Wheeling Study 
(Draft) 1979, COE 

2 Collections made 1977 

.,./ 

1 

16 

10 

749 
13 

V-172 

9 

44 
9 

McMahon Creek 
above Neffs 

2 

5 

107 
7 

( 

( 



-··-·-··· ·- -·---·--- ··-·· - - --- - ~ - -- - - - -- --

St r,~;1111 11.unr. Degree 
::i!<i::it'iiiC,:ii'/ 1'0Cifm1- Perlo<.I of 
ffic -11,:s i '.!'1at ion -- Constituent 110 llo Sample llo of Problem 
Pn l l 11 [ 1 on $011rc,! fxc/Smp Nonlhs Yrs Record Hean lbx 1110 Trend Remarks 
·- -·-·---
Mcl-1 .ihon (reek pll N/18 Mar 4 1%8-69 6.24 7.0 5.) 0-l bclm, 
28.1/28.l Hay l 97) * lie ff s 

~~/II Aug 1978 
u.s,R, Up (U,S,R) Nov 

-/19 Mar 5 1969 1.81 6.) 7.0 0 above 
May 1973 . Neffs 
A119 1975 
Sept 1978-79 

,, Alkal tnlty -/19 Har 3 1968 29.7 164 28 below 
Hay 197) Neff s 
Au!J 1975 ' . 
Sept 
llov 

-/12 Mar 5 1969 141.8 163 98 above 
< K1y 197) Ncffs I _. J1,oe 1975 
........ July 1978 .. 
w 

Sept 1979 
Oc t 

AclJity -/9 Mar 2 1963 48.6 73 0 0-1 below 
M;1y 1971 * Neffs 
July 
Sept 

-/10 Mar 4 1%9 l )0 0 0 11bovc 
thy l97l • I Ncffs 
June 1915 
July 1979 
Si!pl 

Su\ fates tl/13 Hu 4 19/iJ-69 254.9 410 159 l below 
thy l~/3 * Ncffs 
Aug 1973 
ttov 

4/13 Mar 5 1%9 188.61 820 48 0 above 
Nay 197) • Ucffs 
Aug 1975 
Sept 1978-79 



) 
···- ·-··-·-~ --~·-- ·~-~-----·---·------------------ - ·--------
S t ,·t:.-\ :n r·,ura .. ! Ocgrt::e 
S,:,r;•c• nl m i/loL1l 1i1i Period of 
ll_'.: '\}}c:; 19.!1,~L ion__ Ccnst i tucnt No No Sample flo of Problem 
Po l ut1on )Ource Exc/Sm1l Mcnths ¥rs Record Mean MlX Nin Trend Remarks 
--------------
lkM,1hon Creek - Cor,ducUvily -/11 Mar 5 1969 599.8 1525 200 above 

(cont'd) Hay 19}] C Ncffs 
Aug 1975 
Sept 1978-79 

Total N/18 M<1r 4 1968-69 3.84 7.08 0.41 l below 
Iron Hay 1973 .. Ncffs 

Aug 1975 
Nov 

' 
13/18 Har 5 1969 4.38 32.0 0.23 l above 

May 1973 " Ne:ffs 
Aug 1975 
Sept 1978-79 

Total tl/7 llov 2 1968 1.32 l.5 0.21 1 below 
Manganese 1973 * Ncifs 

< 
I ....... 

0.18 0.82 0.02 1 above ......... 7/10 ,lune 2 1975 
-~ July 1979 * Neffs 

s~pt 
Oct 

Total 0/3 ~hr 1 1978 0.050 0.08 0.02 0 below 
Zinc Aug • Neffs 

Nov 

0/10 July - 2 1975 0.0-12 0. 13 0.02 0 above 
Oct 1979 * I Ncffs 

--
~ 

Total -17 Mar 2 1963 9. 50 11.0 0.53 bclo1" 
Al un l nlfll I-lay 1978 * tleffs 

Sept 
tlov 

-/10 July - z 197~ 1. 45 9.5 0.2 above 
Oct 1979 * Neffs 

USGS (1975, 1978- 79) f\.l()A ( 1969) 
USCOE (197ll) Ohio EPA OLPC (1979) 
r:.ircA (1968) Skelly£ Loy (1973) 

,,- USEPA (1969) -
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1 

llc:-l3iion Crcrlc lr ioutcr ies 

pll Alkallolly Acidity Sulfates TOS Coniluc­
llvi ty '; l ,. ,~ lllfl U,)11H: 

Mi Ii' ·; IJ 
W 1 n; :;:Tji'1~1l ioii - [xc M 
h,llul 1011 :iource l·MII S1:1p Mean 

j 

S1::p Mcall 
------· ·------· 

U,·ooks Hun 

2.0 

Ul./11 

II ·l 7.] i~ 
0 * • 

e ' I [~c I Exe I I 
Smp Ile-to P~S S1i1p Mean W'../11 S1111> tle.10 S111p Mean 

4 10 N 4 254 

0 * 1 • 

tl 

1 
4 1899 ~i 

• . * 

- -~~ __ s __ 
Trough Run 

1.2 
l 6 7 .05 ~- 104.8 _5 __ 71_ N 5 H4 N 

0 

4 524 4 621 

tma 
_!!t-L__, __ _ 
11..Hls.~un 

II 

WIii 

u. s 

0 

II 

• • 

6 5.8 6 120 

• • 

0- 1 * 1 • • • 

6 2 N 7 90·1. 7 ff 4 611 4 721 

0 • 2 • 0 • * 

Total Iron 

I 
he I 
~/\\II S1111> 11c Jn 

II 4 5.2 

2 • 

If 5 34 . 6-1 

l • 

H 1 7 .19 

2 * 

Total 
Man91nese 

• Exe I 
PtlS Smp He an 

I. Ill l c McMahon 

c,·c,!k 
N 12 7 .. 17 fl 1'12.5 'I O N 12 430.l H 4 1546 6 948.7 N 12 14.63 2 2 0.2? 

U.l 
\-l,Jll/l'\-15 

·-· u._. S, R _ 
'.; llllhous e; nun 

I. 9 

~Mil 

_ __ II ,_ S _. 

USCO( ( 197~, 1978) 

nup. (l %~1 l 
USGS (19/9) 

·- -- --
X * 

l 5.5 l 0 

X • 

X * X * X • 

) 100 l 950 l 85.0 - ---
)( .. X * X • 

Total Zinc Total 
Aluminu11 

I 
Exe I I 
WL-.'H Smp Hean S:np Mean 

Pi!riod 
of 

lll!COr cJ 

1978 

1969 

1973 

1970 

19/3 

1978 

l %9 

1973 

1975 

1978, 79 

1973 



11c:1,1hon Cre,~k Tr ibut.u- ie~ 

pit Alk~lloity Acidity Sulfdtes TOS Conduc- Total Iron Total Total Zinc Total 
S lrc ,, 111 tL1mc tivlly H.:in')ancse Alumi,11m ~r, 11, s --·-------- N 

' I I f ' Period 
fhc [fr :; 1qn<1l1on [xc /I ;J I Exe ' Exe ' I Exe I Exe ' Exe I # of 
Poll ull oa S0t1rce ~/\Iii Smp Mean Sir,v Me.1n Smp Mean P~S Smp Mean W\.111 Smp Mean Smµ Mean !-1~111 Smp Mean P,~S Smp Mean WI./H Smp Mean Srnp Me,rn Recurd -·-- ·-· -- -· -

I. i Lt le lkM.1hon 0 1 7.l l 112 ------ ---- 0 l 80 l 510 0 l 0.25 l l 0.27 0 l 0.00 1 0.00 1975 
Cr,::ek Iles er vo i r X * • X * * X • X * X * X * 

15 acres 

PWS/EWII 

IIM - - ---~ 
Provid,int 0 l 7. 7 I 132 0 l 122 l 455 0 1 0.19 0 l 0.09 0 1 0.00 l 0.00 1975 ----
Reservoir X * " X * * X * X * X * • 
lO deres 

R_WS/EWII 

$ ------
Mar letta Coal 0 l 7.6 l l 93 0 l 154 l 600 l l 2.02 l l l.49 0 l 0.05 l l. 3 1975 
Strip Pit X * * X • • X * X * X • * 
ti 

< lMII 
I 
~ s 
'-.I - ·--·----
::n Cravat Coal 0 l 7.3 l 1?5 0 1 112 l 435 l l 2. 06 l 1 0. 13 0 l 0.04 l l. 4 1975 

Strip Pit X • X • X * 
II 

l'\111 

s 

Ohio EPA, OPWS (1975) 

I 
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-· .,, 

lkl·IJhon Cr.:.:1- Ir ihu l.,r if:S 

pit A \I; J l in I t y Ac i ti i l y Sulf illCS TOS Conduc- Tot4\ Iron Total Total Zinc Total 
~l l 1· 1~ d 1il U .rn,! 
i·l IL: ·. -··- -- -- ---- !I 
ll! .. fl , · .. i.:,1.ili ci,\- - t:xc I 
iio) liiL i'c,,i -~ouri:_e_ ~::m S111p M,!an 

llvily M.lO!jolOl! Se 

' Exe f 
P.lS Smp Me,rn 

Al ui11i,1un 

' £xc I . I 
1,1:m S111p Mean Smp Mean 

I I I 
i I [ xc I Exe I I Exe I 

Smp M~an Smp Hean PWS Smp Mean 111-lll Smp Medn Smp Mean ~MIi Smp M~an --------- --------- - -
Kin9s 1!110 

t. . 2 
3 3 ).9 3 0 . 3 2 1340 l l 1623. l --- - - 2 2050 3 3 lll.l 2 2 2.95 2 2 0.91 ---

0 * * 0 * l * ~ 2 * 
1-1:;11 

&>i.!r i od 
uf 

R~cord 

1973 

1975 

~ '~!.......~--~~--:---:-~ ~-~~~-~~-~~~~~~-- ---~~~- - ~~~~~~~ -~-~-~---~~ 
A11lts Run 0 6.9 251 l O I __ --- ]]0 

-· _ .!-1.:! 1973 
3. I )( * * X * X * X • 
~/\.Ill 
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Minor Ohio River Tributaries: 

Newell Run below (Bolivian Run), Bares Run, Little Captina Creek, Narrows 
Run, Pipe Creek, Lockwood Run, Big Run, Wegee Creek, Pinch Creek, Indian 
Run, Whiskey Run, Moore Run, Dandelion Hollow Run, Glenns Run, Patton Run, 
Deep Run, Little Rush Run, Rush Run (Blues Run, Plum Run, Salt Run, Little 
Salt Run), Riddles Run, Tarrs Run (McKims Run), Georges Run, Permars Run 
(Wells Run), Wills Creek (North Fork), Rush Run, Island Creek (Egypt 
Hollow, Shelley Run), Jeddo Run, Croxton Run (Wildcat Hollow, Righthand 
Fork), Jeremy Run, Goose Run, Brimstone Run, Rocky- Run, McQueen Run; 
Little Yellow Creek below Highlandtown Reservoir (Bailey Run, Alder Run,) 
Wells Run and Carpenter Run, (named south to north). 

The small tributaries of the Ohio River located in Washington, Monroe, 
Belmont, Jefferson and Columbiana Counties drain 1106.4 square miles adjacent 
to the Ohio River. The coal seams mined throughout the area are the Nos. 8 
and 9. The No. 6 is mined in the western portions of Jefferson and Columbiana 
Counties while the No. 11 was mined in southeastern Belmont County. The No. 6 
is not associated with any neutralizing strata and has a high pollution 
potential over its entire range for surface and underground mining. The 
Nos. 8 and 9 have high pollution potential for underground mining because the 
associated neutra1izing strata lies above the coal seam. In general, the 
southern drainages in Washington and Monroe Counties have very few abandoned 
mines. The drainages of streams in Belmont, Jefferson and Columbiana Counties 
contain numerous abandoned strip and deep mines. ,: ... 
Data has been collected by USGS (1975-79) Skelly and Loy (1973) and Ohio EPA 
OLPC (1979) and OPWS (1974-77). Most sampling was conducted from April 
through October. Many streams were sampled only once. 

Water quality in Newell Run and Bares Run the two streams draining abandoned 
mine areas in Washington and Monroe Counties, is characterized by pH values 
which can be slightly acidic within the range of 5.7 to 6.5 S.U. Buffering 
capacities, however, range from adequate to excellent (33 to 80 mg/1). Total 
iron concentration exceeds the WWH standard in Newe11 Run to a minor degree 
but is not a problem in Bares Run. No other parameters were reported. 

Streams draining areas in Washington and Monroe Counties without abandoned 
mines have similar water quality to those with abandoned mines. Buffering 
capacities in Sheets Run, Bells Run, Reynolds Run, Davis Run, Reas Run, Leith 
Run, Sheets Run, Jims Run, Miller Run, Havely Run and Opossum Creek, are 
excellent. Danas Run and Mill Creek contain adequate buffering capacities. 
Total iron concentrations exceed the WWH standard to a minor degree in Bells, 
Newell and Danas Runs, and in Mill Creek. A severely high total iron value 
was observed in Sheets Run at the mouth. No known source could be identified. 

Sulfate concentrations are usually less than 75 mg/1 except in Sheets Run and 
Mills Creek. Sheets Run contains unexpectedly high sulfate vaiues at 300 
rng/1. iotal manganese concentrations are less than the PWS standards in Leith 
Run and Opossum Creek. 

( 



No other constituents were reported and none of the strea~s were sampled more 
than once. 

Mine drainage streams adjacent to Sunfish Creek, Captina Creek and McMahon 
Creek drainages are located in Monroe and Belmont Counties. The streams are 
characterized by minor mine drainage problems. All contain excellent 
buffering capacities and only Little Captina Creek and Big Run which are 
affected by underground mines, have minor pH problems with values below the 
WWH standard. One acidity of SO mg/1 was reported in Big Run in 1973 near the 
abandoned mine pollution source. However, there are two Big Runs in the area, 
one with and one without abandoned mines. 

Su1fate concentrations are variable in streams draining abandoned mines in 
this area. Big Run and Wegee Run have minor problems while a11 other streams 
contain acceptable sulfate concentrations. Severe total iron conc.entrations 
are present in Big Run (which drains the mined area). Minor total iron 
problems occur in Big Run (without mining) and Wegee Creek. Total manganese 
concentrations exceed PWS standards in Wegee Creek. Total aluminum may be 
problematic but was only reported once in Wegee Creek. In general, streams 
draining mined vs unmined watersheds had slightly higher concentrations of 
mine drainage constituents. 

Stream draining areas adjacent to Wheeling Creek, Short Creek and Cross Creek 
have very different mine drainage chemistry than streams entering the Ohio 
River to the north and south. Most streams reported contain .severe 1evels of 
tota1 iron and sulfate. Nearly all streams in the area have either abandoned 
surface or underground mines within their drainages. 

pH values were variable from stream to stream. Deep Run and Nixon Run contain 
severely depressed pH conditions and severe net acidities. Pinch Run and 
Patton Run contain moderate pH problems and severe net acidities. Minor 
depressions of pH are found in Indian Run and Deep Run along with moderate net 
acidities. All other streams were neutral to alkaline. All streams having 
minor to no pH probla~s had no net acidities and excellent buffering 
capacities. Natura11y excellent buffering capacities are probably 
characteristic of most streams draining this geologic region. Therefore, the 
formation of net acidities and depletion of buffering capacity in streams 
implies very concentrated acidic drainage from some sources. 

Total iron and sulfate are severe problems in Pinch Run, Indian Run, Glenns 
Run, Nixon Run, Patton Run, and Deep Run. Streams with minor to moderate 
total iron problems contain minor to moderate sulfate concentrations, 
including Whiskey Run, Rush Ru~ and Wills Creek. Salt Run is the exception 
because it contains severe total iron concentrations but only minor sulfate 
problems. Total manganese is reported at minor problem levels. Eight of 11 
strea~s i n the area were samp led once and add i tional i nformati on may change 
the degree to which it is currently thought these streams are affected by mi ne 
drainage. 

Glenns Run is being considererj as a site for a gob pile rec l amation and 
stabilization project using federal dollars. The project would be located i n 
Pease Townshi p of Be lmont County. 

\ ! 1 ~,.., 



The streams entering the Ohio River near Yellow Creek drain mines abandoned in 
the Nos. 6 and 8 coals. Therefore, alkalinities can vary from none to 
exce11ent. The streams for which data is available have limited to excellent 
alkalinities and no detectable acidity. Island Creek has sulfates which are 
at minor problem levels, but total iron, manganese, aluminum and zinc are well 
be l ow appropriate water quality standards. 

Little Yellow Creek is impounded at Wellsville to form the Wellsville 
Reservoir, a public water supply. Several abandoned strip mines are located 
in the watershed and upstream. The only water qua 1 i ty-prob 1 ems for the 
reservoir are total manganese concentrations which exceed PWS standards by a 
factor of 40 and pH which falls below the EWH range to a minor degree. The 
City of Wellsville often augnents their water supply during dry periods from 
Highlandtown Reservoir. · The limited data suggests that mine drainage is not a 
problem in the reservoir. 

Tributaries not polluted by coal mine drainage in Washington and Monroe 
Counties include Coal Run, Sheets Run, Allen Run, Burns Run, Bells Run, Newell 
Run above Bolivian Run (Northrup Run, Peggs Fork, Kerr Run, Porter Run), Danas 
Run (Kesselring Run, West Branch), Ferguson Run, Reynolds Run, Davis Run, Reas 
Run, Leith Run (Elephant Run), Sheets Run, Collins Run, Mill Creek (North 
Fork), Jims Run, Miller Run, Deadhorse Run, Parker Run, Barnes Run, Narrows 
Run, Pool Run (Patton Run), Havely Run, Texas Creek, Fisher Run above Bares 
Run, Veltsh Run, Narrows Run, Litman Run, Muhleman Run, Opposum Creek (Gilmore 
Run, Alum Run, Pine Run, Watkins Run, Oliver Run, Wildcat Run), and Bishop Run. 

In Belmont County Gardner Run, Stillhouse Run, Walden Run, Yost Run, Johnson 
Run, Blair Run and Big Run (Bearwallow Run) are unaffected. In Jefferson and 
Columbiana Counties Little Island Creek, Jethroe Run and East End Run contain 
no mines in their drai~ages. 

V-18n 
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Short Creek - from source to confluence with the Ohio River and tributaries: 

Williamson Run, Little Short Creek (Parkers Run, Coal Run), Jug Run, Old 
Farm Run, Dry Fork (Crow Hollow Run), Piney Fork (Cabbage Run, Henderson 

. Run, Thompson Run, Little Piney Fork, Harrah Run), Long Run, Perrin Run, 
Goose Run, North Fork (Rose Valley Run, Harmon Run), Flag Run, Middle Fork 
(Sally Buffalo Creek, Liming Creek, Tanback Creek), and South Fork. 

Short Creek is 29.4 miles in length and drains 125.9 miles2 in Jefferson and 
Harrison counties. It is estimated that between 80% arid 90% of the Short 
Creek watershed has been either strip or underground mined. Coal beds having 
high pollution potentials in the drainage include the No. 9 coal in the 
southern half of the watershed for underground mining, the No. 8 for 
underground mining in the entire watershed and the No. 6 for both surface and 
underground mining in the northwest portion of the watershed. 

Data has been collected by USGS (1964-79), Ohio EPA OP~S and OWPC (1974-78) 
and Skelly and Loy (1973). In the mainstem, mine drainage constituents were 
sampled during high and low flow periods. Tributaries were principally 
sampled in the low flow months of June through September. 

The Short Creek watershed is affected by alkaline mine drainage. There are 
only 3 observations in 83 total samples for the area which have pH va1ues 
below 6.5 S.U. Most pH values are greater than 7.0 S.U. Another predominant 
charac:eristic of mine drainage affected stream quality in the Short Creek 
watershed are severely high sulfate concentrations often in•excess of 1100 
mg/1. · Total iron is problematic in approximately 10 of 16 mine drainage 
affected streams but the degree of problem appears to be independent of pH or 
sulfate levels. Manganese is a minor problem at most stations. 

Specifically, the Short Creek mainstem contains alkaline conditions and 
excellent buffering capacities. Stream concentrations of total alkal inity are 
among the highest reported in the coal region of Ohio. Noncarbonate hardness, 
although not presented, comprises from 80 to 90~ of total hardness .. Sulfate 
concentrations often at severe levels, exceed the PWS standard in all 40 
observations in the mainstem. Sulfate is probably the main constituent of 
non-carbonate hardness in these waters. Total iron ranges from 0.09 to 16.8 
mg/1 but 10 of 12 samples exceed the WWH standard. Manaanese concentrations 
occur at none to minor levels. Total zinc is not problematic~ but total 
aluminum was detected from 0.14 to 16.2 mg/1. 

Seasonal trends in conductivity and sulfate concentrations are found in the 
Short Creek mainstem. The highest levels of these parameters occur in August 
and September. Alkalinity concentrations appear stab le throughout the year, 
but additional data may disclose seasonal changes. 

Short Creek tributaries contain water quality s imilar to the mainstem. pH 
fell below the WWH standard once in Piney Fork and Sally Buffaio Creek, ~t all 
other times, pH values range bet~een 6.5 and 8.5 S. U. Buffering capacities 
are excellent in a11 tributaries. 

,/ 
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Su1fate concentrations reach severe levels in Crow Ho11ow Run, Cabbage Fork, 
Perrin Run, Rose Val ley Run, Harmon Creek, Middle Fork, and South Fork~ The 
South Fork contains the highest sulfate concentrations and flows through the 
most extensively stripped portion of the drainage. Moderate sulfate problems 
are noted in Ory Fork, Piney Fork, Old Farm Run, Sally Buffalo Creek, Long 
Run, North Fork and Flag Run. However, several of these streams were observed 
only once and additiona1 data may change the degree to which they appear to be 
affected. 

The city of Cadiz obtains approximately 66% of its drinking water supply from 
Sparrow Reservoir located on Tanback Creek, a tributary of Liming Creek which 
flows into Sally Buffa1o Creek of the Middle Fork. The reservoir was 
impounded in 1949. Major areas of strip mining occur in the watershed. The 
abandoned areas are fairly well revegetated. Samp1es of raw water were taken 
by Ohio EPA, OPWS in 1974-77. pH is alkaline and buffering capacity excellent 
with mean ·alkalinity concentrations of 144.3 mg/1. Su1fates, TDS, total iron 
and total manganese all exceed the PWS standards to a minor degree. Total 
zinc and aluminum do not appear to be problematic. 

There are no major tributaries to Short Creek which do not drain abandoned 
mines. Only a few, unnamed, intermittent tributaries to Liming Creek remain 
free of abandoned mines. 
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St1·,~am Uilme 

Degree Sup1ent mi/Total mi Period of IJ:; 2 0 2 :; i()11iltlon Constilucnt No No Sample Uo of Problem lii.i Hi1 ffiH1 -$01ir-cc-- Exc/Smp Months Yrs Record Hean Max Min Trend Remarks -- --

Short Creek pll 1/36 Jan - 15 1964 - 8.0 8.2 6.2 0 
Oec 197{) " -29~17l~4 

fi~ill 
U-:-S. Up (U,S) Alkal intty -/25 Feb - 15 1968 - 152.4 267 75 

Apr 1978 ;; 

June -
Nov 

"' Ac1 dlty -/9 Har - 2 1960 0.56 15 0 0 
May 1973 * 
Aug -
Sept 

Sulfate 40/40 Jan - 15 1964 - 1120.3 2250 500 3 
Oec 1978 .. 

Conduc ti v1ty -/55 Jan - 15 1964 - 2153.l 3000 846 
Oec 1978 " 

Tot al 10/12 Mar - 5 1968 4.63 16.8 0.09 2 
Iron · June 1973 * Aug - 1975 

Sept 1978 
Nov 

Total 9/9 Mar - 3 1964 0. 90 1.20 0.11 l 
M,rn9anese May 1968 * 

July 1975 
Sept 
Uov 

Total 0/8 Feb - 4 1975 - 0.04 0.10 0.01 0 
Zinc Apr 1978 * July -

Sept 
Nov 

(f,..nlinued on next pa9e) 
\ 
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<.C, .~ 
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.. ~ 
Strea:n fl ame 
Sr!qillc:nt ms/Total mi 
Use Des i9._!2ation 
Tiofluffon Sour_c_e __ 

Short Creek 
(Continued) 

USGS (1964-79) 
Skelly & Loy (1973) 
Ohio EPA (1978) 

-

Constituent 
(Un it) 

Total 
Al uninum 

TOS 

No No Sample No 
Exc/Smp Months Yrs -

-/8 Mar - 2 
June 
Nov 

7/7 Aug 9 
Sept 
Oct 
Nov 

Period 
of 

Record 

1960 
1975 · 

1964-
1972 

Mean Max 

7.54 16 .2 

2445.6 2720 

( ) 
,_/ 

Degree 
of 

Problem 
Mfo Trend Remarks 

0.14 
* 

2030 1 
* 



ShJrl Creek TributJf l il~ 

p:I Alkalinity Ar.idily Sulf ales TOS Conduc- Total l ro:, Total Tota\ Zinc Tot al 
~-. , f ,:.1111 fl .. \11\i..: Uvlly . Manganese Aluminuo M iL:,·-- ·· ··- ---- -- M 

' ' ' I I Pe:rl ocl lls,~·-r,,~,;" i-i11,1non- fxc ' ' I Exe I he I I Exe I Exe I fxc ' I of 11 ;i ·1 Ii, l fiio -S,;;ji=ze- l·Mll $mp I-le iln Smp 1-: .!i!O Smp llcan NIS Sr.ip Hean \I.JU Smp H.:i.)o Smp Mean t.'\.111 Smp 11e an P.l'i Sr.ip Mean ~1\411 Smp Hean Smp Mean Record ··--------
l.i ltl.:i Short 0 2 7.7 2 162 2 0 2 2 545 l 1350 2 2 9.65 2 2 0.3] 1979 ----

Creek 0 • " 0 • l * • 2-l • 1 • 
10.6 

~11111 

_!!,_ ~ 

Ory Fork 0 l 0.0 1 250 1 0 1 l 900 0 1 0.2 1973 
6. l X i, * X • X • X • 
1/1/H 

_ 11 11.._1.S 

(r(JI~ llo 11 ow 0 l 7 .0 l 2-t2 l 0 1 1 l-150 0 l 0 . 2 1973 

11110 X • • X .. X * X • 
4 

lf,111 

< --~ L ~ 
I t'lru,y fork l 7 7.41 7 162.J 5 0 7 7 847.9 2 1'160 4 1 6.38 4 4 0 . 50 2 5.05 1973 _. 

'° l l. 4 0 .. • i} • 2 • * 2 • l * * 1975 w 
!MIi 1979 

_!!1..._'i, n 
Cal.b,liJe fork 0 l 6.8 l 316 l o 1 I 1000 0 1 0. 5 1973 

2.8 X It * X * X • X • 
1:\.111 

--~!.-i 
0\ cl farm lluo 0 2 7. 95 2 273 2 2 730 2 2200 1 2 5.21 2 2 0.18 0 2 0.02 2 0.16 1975 

l. 5 0 • • 2 • * 1-2 • l • 0 Ir • 
Wl411 

u. s 

Sb:lly and Loy (1 973 ) Concl'!ull·alions In mg/I 

USGS (1975, 1979) Co11duc tivlly lo lillhos/cm at 250c 

pll i ll s . lJ. 

,,. -~-
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.0 

"" 

pit Alkill:lity Acidity Sulfates 
Stn,,1m lln1c 
Ml\ r5 N ' 

Sliod Cr.::ck Tr ibulJr it? s 

TOS 

j 

Conduc- Tq~~l Iron 
ttvity 

I 

Tot c1l 
tlang1ne!.e 

i 

C) 
Total Zinc Total 

Al uminlfll 

' ll s: ,: O,• '., 1qnJ fion [xc I i= i! 
h 1 \ u ~ rnri Source W~~lt Smp Me3n Snip '.·l~ln Smp MP.an 

[xc i Exe I I [xc # [xc I Exe # M 
Period 

of 
Rr.cord rws Smp tle,m W'..111 Smp Hean Smp Mean ~IWfl Smp Mean rws S:np Mean WWH Smp Mean Smp Mean 

Lonu Run 

4.0 

~l':111 

lJ. s 
Perr In Run 

6 . l 

,MIi 

- ·~. s 
Nprlh Fork of 

Short Creek 

9.8 

IMII 

0 2 7.1 2 171 .5 2 0 ----
0 * * 0 * 

0 L..§..:1 1 1ss _1 __ o 
X • * X • 

0 4 7. 53 4 150 . 3 ------
0 • • 

l 2 634 

2 • 

1 1 1550 
X • 

4 4 912.5 
2 * 

2 34.9 1973 
l * 

1 1 4.1 1973 
X * 

4 2270 l 4 3.45 4 4 0.75 0 2 0.07 2 1.32 1975 

• 1 * 1 * 0 * * 1979 

_ l!_t__~1-~e..J!J. S-) ----- ---------------------------------------------· 
Rose Valley Run O l 7.4 l 172 _1_· __Q 

2.0 

~HIii 

-~L~ 

11,mnon Creek 

<'..0 

WWII 

_ _!!_,~ 
Flag Run 

4.2 
\.IHI! 

X • .. X * 

0 6.0 183 1 0 

X • * X • 

0 1 6.0 1 156 l 0 

X * * X • 

1050 l.O 1973 

X * X * 

1 1 1675 0 1 0.7 1973 ---
X * X * 

l 1 700 1 1 2. 7 1973 

X * X * 

~! s ------~----------------------------~---------------------------

Skelly a11d Loy (1973) 

USGS (1975, 1979) 

Concentrations In mg/1 

Coniluctlv1ty to unhos/cm at 2soc 
pit In S.U. 



5 L ni .1111 11 ,11:i!! 
M1k\·- ···-·····---- I 

pll i\lkdl lnlty Ac iili ty 

II: .. ~ llP. ~ ICJ11ll 1on [xc I I I 
fo'1 l,i'd 00··$,iiii=c:_c ____ ~JHII Smp M..!.in Stnj) M.~ao Smp M~dll 

Midclle fork 

Shorl Creek 
':.l.) 

~MIi 

-~J~-­
Si1lly Ouffdlo 

Cn.>c k 

5. () 

IJHI!\ 

~~ 
Sp Jrrow 
llcscrvoir 

17 .!l deres 

PW,/HIII 

s 

0 J 8.07 2 190.5 l 0 ----- ---- ---
0 * ~ X * 

• 6.2 I 103 l 0 ----
X • • X * 

0 4 7. 55 4 144.] ---- ----
0 • • 

Shod Crcr,k j,·it·,11l,ri~~ 

Sulfates TOS 

I I 
[xc I [xc I 
P~S Smp Mean I.JI.JU Smp Mean 

2 2 973 

2-] * 

1 l 850 

X * 

' 

ConJ:,c­
l Iv lly 

Smp 11.!a:i 

Jolal Iron 

, 
he I 
u:m S111p Me.10 

Tot.al 
M;ng.ioese 

I 
[x:; j 
PtJS ~mp lfo,,n 

2 2070 0 2 O.JJ! l 2 0 . 1 

"' 0 * 0-l * 

·l l 1. 5 

X • 

4 4 ]68 

l "' 

0 4 7)4.l 2 815 l J l.05 4 4 0.34 

0-1 * * 0-l * l * 

Total Zinc 

' fxc I 
\~~II Smp Mean 

Total 
Al Ullll l)UII 

I 
Smp Hc::,111 

0 2 0.00 2 0.00 

0 * * 

Peri ild 
of 

H,!COrd 

l :jl) 

1979 

1973 

1974-JJ 

South for I:: 0 15 7.9 1'I ]~2.4 4 ----- 0 14 14 2157.l 11 ]560 l 14 1. 21 6 6 0.52 0 6 0.03 6 1.01 1973 
Short Creek 

7.9 
\,\JU 

II, S _____ __ _ 

0 Ir 

(mode) 

Skelly ,llld Loy (1973 

Ohio (PA OP~b (l':.l74 - 7J) 

USGS (1975, 19/6, 1979) 

\_ 

... 0 ·• 3 • 

Conceotrat Ions io m<1/I 

Cor.ductivlty in unhos/cm al 2soc 

pll In s. u. 

* 0- l * 1 * 0 * ·.t 1975 
1976 



Sunfish Creek - 2.5 miles above confluence with Piney Fork to confluence with 
Ohio River and tributaries: 

Nigger Run, Paine Run, Ackerson Run and Piney Fork. 

Sunfish Creek is 31.4 miles long and drains 113.8 miles2 in Monroe County. 
Six of the seven abandoned areas are underground drift mines and one is a 
small strip mine. The coals mines in the watershed are the Nos. 8 and 9 of 
which only the No. 8 has a high pollution potential for underground mining. 
Oil and gas wells are scattered throughout the watershed. 

Data collection has been accomplished by USG$ (1966-78) and Skelly and Loy 
(1973). Most sampling was done in the low flow months of July through 
September but March and November samples were also available. 

Sunfish Creek and tributaries exhibit few detectable effects from the 
abandoned coal mines in the watershed. The only mine drainage constituent to 
exceed ~WH standards is pH in 3 of 18 samples from the mainstem. Only Skelly 
and Loy reported pH values below 6.5 S.U. in both the mainstem and the 
tributaries. All tributaries (with more than one pH sample value) had average 
pH values above 7.0 S.U. Buffering capacity is excellent at all stations. One 
sample of 13 in the mainstem contained an alkalinity concentration less than 
75 mg/1. 

Sulfate concentrations are less than 100 ma/1 in all of the Sunfish Creek 
tributaries regardless of mining pressure,~and are usually less than 100 mg/1 
in the mainstem. All reported total manganese and total zinc concentrations 
are within the standards for PWS and WWH, respectively. Total iron exceeds 
the PWS standard in Whittenbrook Run, which forms the surface public water 

( 

supply for Woodsfield. No mining was observed in the drainage, however, oil ( 
and gas wells were common. 

Water quality problems from abandoned mines probably have not changed from 
year to year over the period of record in Sunfish Creek. Ranges of mine 
drainage parameters are relatively narrow compared to other watersheds. The 
concentrations of sulfates, total iron, and pH, and conductivity values are 
higher at the mainstem mouth than at upstream stations . The only major point 
source in the watershed is the Woodsfield WWTP which drains into Standingstone 
Run. 

Tributaries with no abandoned mines include Paine Run, East Fork of Piney Fork 
Standingstone Run, Death Creek, Grassy Creek, Baker Fork (Monroe Lake ) , 
Whittenbrook Run (Woodsfield Reservoir ), Wheeler Run and all unnamed 
tributaries west of Piney Fork. 
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S Lr·1!i1;,1 tl,un,i 
Oegrce Se4.nent mi/Total mi Period of Use Or.s 19nation Const 1 tuent tlo No Sample No of Problem roflutT0;1-S0urce [xc/Smp Months Yrs Record Mean Max Min Trend Remarks 

Sunfish Creek pll 3/18 July 10 1966-75 7.29 8.3 5.6 0 16/31.4 Aug 1978 * W~/11/StlRW Sept 
u, s Nov 

Atkal 1nlty -/13 July 8 1968-75 126.3 150 28 
Aug * Nov 

\ Sulfate 0/15 July 9 1967-75 47 . 9 150 27 0 
Sept • 
Nov 

Conduct i vlty -/15 July 11 1966-75 434.7 579 340 . 
Aug 1978 • < 

I 
Sept ___. 

I.D Nov '-.I 

--
Total 0/9 Mar 2 1973 0.19 0.50 0.03 0 
Iron July 1975 * Sept 1978 

Nov 

Total 0/4 July 1 1975 0.03 0.04 0.02 0 
Manganese tfov • 
--
Total 0/7 Mar 2 1975 0.021 0.03 0.01 0 
Zinc July 1978 * Aug 

Sept 
Nov 

Total -/4 July l 1975 0.135 0.15 0.12 
Aluminum Nov * 

;' 
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S lr,, :1111 N.1,11e 
NI Li, u 

pll Alkalinity Acidity Sulfates 

I 

Sunfish Creek Tribut;if'ies 

TOS Coocluc- Total Iron 
tlvlty , , 

Tot.1l 
Manganese 

I llsc Ow, l<J1nf1011 be I 
h.ill1ifioii.S0t1rce- Wlm Smp M(:Jn 

.¥ I Exe I Exe I I fxc I he I 

Ni9i1.:r Run 

5.4 

WHII 

II 

PJlnc Run 
6 . 3 

W.JII 
u ----

A~~erson Run 

o.4 
H\lll 

u 

Sinp Mean Smp Mean PWS Smp Mean WWII Smp He11n Smjl' Mc1n \./\Ill Sr.ip Mean nis Srnp Me an 

l 6. 3 1 l 14 1 0 0 l 63 --- 0 1 0.2 
X * • X • X • X • 

6.4 1 147 1 0 0 1 51 0 1 0.1 
X * * X * X * X * 

0 3 7.6 l 138 .1___Q 0 3 69.7 2 358. 5 0 3 0.14 0 2 0 . 00 • 

0 * * 0 • 0 * * 0 * 0 * 

Total Zinc 

I 
Exe I 
WWH Sinp Mean 

Total 
Alumlnw1 

H 
Smp Mean 

(-) 

Period 
of 

Record 

1973 

1973 

1973 

1979 

fl al Run 

< 2.0 

0 2 7.25 2 122.5 0 2 60.5 

0 * 

2 410 0 2 0.37 0 2 0.015 0 2 0.01 2 0.245 1975 
0 * • * 0 * O* 0 * * 

I 

,o ~MIi 
co IIH __________________________________________________________ _ 

Piney fork 

6.8 

14\JII 
, . 
. ) 

OcJlh Creek 

3. 8 

~MIi 

0 3 7.67 3 106.7 l 0 

0 * 

0 1 6.8 

X * 

• • 

108 1 0 ---
* • 

0 

0 

3 34. 7 · 

• 

0 1 17 

X * 

2 260 

• 
0 J 0.15 0 2 0.02 

0 * 0 • 

0 1 0 . 4 

X • 

1973 

1979 

1973 

W·I (ou._~.'.:il!_S_.'.W~e:.!l.!.l!..s L ______________________________________________________ _ 

USGS (1975 , 1979) 
Skelly and Loy (1973) 
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Whee l ing Creek - headwaters to mouth, and all tributaries : : 

Fraz ier Run, Slaughterhouse Run, Mutton Hollow Run, Soaptown Ho l low Run, 
Flat Run, McMonies Run, Steep Run, Town Run, Fall Run, Jug Run, Sloan Run, 
Cox Run (Patton Run), Pogue Run, Loves Run, McCracken Run, Crabapple Creek 
(Campbell Creek ) , Bannock Tri butary, Oco South Tributary, South Branch 
(West Branch). 

Wheeling Creek is 30 .2 miles long and drains an area of 108 square miles in 
Belmont, Harrison, and Jefferson counties. 

Wheel i ng Creek empties into the Ohio River below Martins Ferry. Its 
headwaters are located near the small village of Flushing in northern Belmont 
County. The Flushing wastewater treatment plant discharges indirectly into 
Wheeling Creek via an unnamed tributary. From Flushing, Wheeling Creek 
cont i nues east, through steeply slop i ng topography, toward the Village of 
Bridgeport (population 2913 ) . Bridgeport is located south of Martins Ferry, 
on the flatlands along the Ohio River. The Belmont County Plum Street 
wastewater treatment plant discharges directly into Wheeling Creek. 

The general topography of the watershed has been significantly altered by 
widespread strip mining . As a resu l t, nonpoint source pol lution in the forms 
of acid mine drainage and surface runoff present problems in most of the 
watershed's streams . Wheeling Creek and all its tributaries are cl assified 
WWH • . 

The -entire watershed has been extensively surface and underground mined in the 
Nos. 8 and 9 coal seams. Both of these coal seams have a high pollution 
potential for underground mining, the No . 8 seam in the entire watershed, and 
the no. 9 seam in the western hal f of t he watershed . A neutralizing strata, 
the Redstone limestone, lies above the No. 8 coal seam and effective ly 
neutralizes drainage from surface mines . However, since it lies above the 
coal seam, it cannot neutralize drainage from underground mines. 

The mainstem of Wheel i ng Creek has been sampled up to 38 times over the period 
of record 1958 to 1979. Data sources i nclude Skelly and Loy (1973 ) , FWPCA 
(1968 ) , USGS (1966-73, 1975, 1978, 1979 ), Ohio DNR, Di vision of Water (1958), 
and Ohio EPA, OLPC (1979 ). 

Wheel i ng Creek has an exce11ent buffering capacity and very little to no 
ac idity . The mode of the pH values is 8.0 S.U . , which demonstrates the 
excel i ent neutral i zing potent i al of the strata. 

Su1fate concentrations, however, are a severe problem, and tota l di ssol ved 
so l ids, i ron, and manganese concentrations are ~inor problems. Aluminum 
concentrat ions are occas i ona l ly quite high. 

Limited data is avai lable f or most of t he tributaries of Whee1 i na Creek. it 
was co l lected by Skelly and Loy (1973) , USGS (1975 ) , and Ohio EPA, OLPC (1979 ) . 

Most of the tributaries of Whee li ng Creek have the same general 
character i stics. They have excell ent buffering capaci t i es, - zero ac i dities, 
and pH val ues above 6.5 S.U. However, they often have moderate t o severe 
su l fate prob lems and minor to severe iron problems . 
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Town Run and Jug Run have lower buffering capacities but no acidity, and pH 
values of 6.0. Steep Run has a good buffering capacity, but a moderate acid 
prob1em and a mean pH value of 6.4 S.U . Sulfate concentrations are a moderate 
problem, while iron concentraions are a severe problem. Fiat Run is severely 
affected, wi~h an acid concentration of 920 mg/1, pH value of 5.5 S.U., \ 
sulfate concentration of 3700 mg/1, and iron concentration of 285 mg/1. 

All of the major tributaries of Wheeling Creek have abandoned mines in their 
basins. No data on unaffected tributaries is available. 

The only surface PWS in the watershed is one of the St. Clairsville reservoirs 
located on Jug Run. It is discussed under the McMahon Creek watershed. 

\ 

No biological data is available for the Wheeling Creek watershed. 

,/ 
./ 
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Stream Uame Oegree 
Seqment mi/Total mi Period of 
ffse{Jesi gnat ion No No Sample t:o of Problem 
PolluEion Source Constitutent .Exc/Smp Months Yrs Record Hean Max Min Trend Remarks 

Wheeling Creek pH 1/38 Apr .12; f958~79 8.0 8.3 I ·6.4 0 
30. 2/ 30.2 · June - ; ' · (mode) ., .. 

· Oct I ,·: ,, 

wwu 
s.u.R. Upst 

' ,, . I 
Alkal 1n1ty -/34 June.: ' 9 · .. '1968-79 180 '; 292 41 ... 

Oct · . . ~ 

Acidity 1/25 June - 3 1968-79 0.4 i 11 0 0 

' Oct ... 

Sulfate 37/37 Apr 11 1958-79 1092 1850 300 3 
June- i ; :r 

Oct 

< 
I TOS 21/24 Apr 10 1958-79 2078 2890 1120 1 N 

0 June- ;; 
N 

Oct 

Conductivity -/31 Apr 12 1958-79 1839 3200 230 
June- :: 

Oct 

Iron 27/31 March- 6 1958-79 5.0 20.0 0.2 1 
April• .. 
June-Oct 

1 • 

Manganese 23/23 June-July 5 1968-79 0.53 1.1 0.11 1 
Sept-Oct .. 

Zinc 0/21 March. 3 1975-79 0.016 0.09 0 0 
June-Oct = 

Alun1nun -/21 June-July. 3 1968-79 2.'4 : ! . '. 21.8 0 ... 
Sept-Oct 

-
Skell ·nd Loy, 1973 Ohio DNR, DOW, 1958 

\ fWPCA • • 968 Ohio EPA, OLPC. 1979 
----- - - -- -- - --- .. -- -- <I.-- ... 



pll 
S l 1· c: ,llll ti ,)IO(l mrc$ ---- , 
\E idfcs"ll!.l_t1t roo- Exe I 
PoffuTron S"ource- W.Jti Smp Mi!an 

fradcr Run 0 1 6.6 

2.2 X • 

I-Am 

Alt1llrilly Acidity Sult ales 

Wl~ellng Creek Trlbularle~ 

I TOS Conduc-
tivity 

I I I 

Total Iron 

I I Exe I [xc I I Exe I 
Smp Mi!an Sinp Hean PWS Smp Hean Wit Smp Hean Smp Hean WWII Smp Hean 

l}!. 1 0 l l 3000 1 l 16. 6 
It X • X * . ' I ·x • 

I: ~. u 
Slaughterhouse 

11110 

0 1 6.8 l 190 1 0 l l 640 1 1 l. l 

1. 7 

~MIi 

u \ 
Hutton llollow 

Run 

( 2.0) 

Wllll 

s. u 
So a pt own 110 ll ow 

nun 
( 2. l) 

WWII 

s. u 
fl at lluo 

J .5 
~1\.411 

X • • X • 
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.Han9anese 
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Steep Run 
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l 1 6.0 1 64 .!____Q 
X • * X. * 

0 2 6.6 2 104 l_____Q 
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* 
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l (Skel ly & Loy, 1973) 
2 (Ohio EPA, OLPC, 1979) 
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2 (USGS, 1975) 

~ -

2 6.9 

• 

I 7 .0 

* 

6 7.1 

• 

4 7.1 

• 

0 6.5 
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st l'() .)lij 11,1111<! tivlty Hao'ganese Al um I nun ffirr.s ___ 
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1 (Ske~ly & Loy, 1973) 



Yellow Creek - headwaters to mouth, and tributaries: 

Rocky Run, Hollow Rock Run (Tarburner Run, Carter Run), North Fork (Salt 
Run, Salisbury Run, Randolph Run, Nancy Run, Riley Run), Brush Creek 
(Dennis Run, Roach Run), Town Fork (Dry Run, Austin Lake, Culp Run, 
Jefferson Lake), Long Run (Hildebrand Run), Roach Run, Ralston Run 
(Mathews Run), Upper North Fork (Hump Run (Burgett Run, Carroll Run)), 
Elkhorn Creek (Strawcamp Run, Center Fork (Trail Run, Frog Run)), Wolf 
Creek, Goose Creek, Elk Lick. 

Yellow Creek is 34.0 miles long and drains an area of 236 square miles. It 
originates in Can-oll County and flows east into Jefferson County and the 
Village of Amsterdam, w~ich is located at the county line. Amsterdam 
(population 844) is a small mining town, and residential uses account for over 
60 percent of the village's total land. Only one percent of the land is useo 
for commercial purposes. About 16 percent of the land is taken up by the 
village's streets and highways, and about 14 percent of the land is 
undeveloped. There are no point source dischargers within the village; 
however, the North American Coal Corporation dischar.ges indirectly into Yellow 
Creek vi a Wo1f Run, just east of .Amster.dam. 

From Amsterdam, Ye11ow Creek flows north through the Vi11age of 8ergh1oz 
(population 925). The creek borders Bergholz on the northern and western 
sides. Like Amsterdam, it is a small mining town. Approximately 52 percent 
of the village's land is residential. Less than one percent is used for 
commerc_i a 1 purposes. The streets and highways take up about nine percent of 
the land, while 33 percent is undeveloped. 

Yellow Creek turns east at Bergholz 
hills of northern Jefferson County. 
Creek at Harrmondsville. North Fork 
near Salineville (population 1966). 
into North Fork. 

and flows through the heavily forested 
North Fork Yellow Creek joins Yellow 

orcrinates in southern Columbiana County, 
The Salineville water plant discharges 

From Salineville, North Fork flows southeast to where it joins the mainstem at 
Hamnondsville. From there, Yellow Creek continues east and empties into the 
Ohio, below Wellsville. The Swank Refractories Company discharges indirectly 
into Yellow Creek, before it empties into the Ohio. 

Yellow Creek and its tributaries are classified WWH, except for Elkhorn Creek 
and its tributaries - Strawcamp Run, Center Fork, Trail Run, and Frog Run, 
which are classified EWH. 

The Nos. 5 and 6 coal seams are surface and underground mined in the eastern 
portion of the watershed, the No. 7 in the northern portion, and the No. 8 in 
the southern portion. A11 of these coal seams have a high po11ution potentia1 
for underground mining in this basin. 

The Yellow Creek mainstem has been sampled up to 44 times over the period of 
record 1965-79. Data sources include Skelly and Loy (1973), USGS (1965-72, 
l975J, FwPCA (1968), and Ohio EPA, OLPC (1979). 

Yellow Creek has an adequate buffering capacity most of the time, but it 
occasionally is acidic. The mode of the pH values is 7.3 S.U., but the 
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minimum value is 3.0 S.U. The mean sulfate concentration is slightly lower 
than the PWS standard. Iron and manganese concentrations cause minor problems 
in Yello'w Creek. 

The tributaries of Yellow Creek have been sampled 
USGS (1966-75; 1979), and Ohio EPA, OLPC, 1979). 
tributaries have not been sampled, although most 
sampled at least · one~. Because the watershed is 
tributaries will be discussed separately. 

by Skelly and Loy (1973), 
Many of the smaller 

of the larger ones have been 
so large, the groups of 

Hollow Rock Run and its tributary Tarburner Run, located near the mouth of 
Yellow Creek, have excellent buffering capacities but minor sulfate problems. 

' The North Fork of Yellow Creek and . its tributaries drain most of the northern 
portion of the watershed. These creeks have limited to adequate buffering 
capacities and minor to no sulfate, iron, and manganese problems. Dry Run, 
which has no abandoned mines in its _. drainage, has an excellent buffering 
capacity and no problems. Salisbury Run, which has been extensively surface 
and underground mined, has severe acid and iron problems, moderate pH 
problems, and minor sulfate problems. 

At present, Ironda1e obtains its water from a reservoir on Salt Run which has 
abandoned mines in its drainage, but they have been under orders for several 
years from Ohio EPA to switch to the Jefferson County water system. No water 
quality data is available for either the reservoir or Salt Run. Salineville 
obtains. its water from an impoundment on Riley Run. The watershed of the 
impoundment has been extensively surface and underground mined and the city 
has had mine-related water problems in the past. The available data, however, 
show no problems. 

Brush Creek has an ~dequate buffering capacity and no problems. There is no 
data available for its tributaries. 

Town Fork has an excellent buffering capacity and no problems except for minor 
iron exceedances. Austin Lake and Jefferson Lake are impoundments of Town 
Fork which have abandoned mines in their drainages, but there is no data 
available for these lakes. 

Long Run has an adequate buffering capacity and no mining-re1ated problems, 
but Roach Run and Ralston Run, which are in the same area, do have problems. 
Roach ·Run has the worst water quality in the Yellow Creek watershed, with zero 
buffering capacity and a mean acidity of 508 mg/1. Sulfate and iron 
concentrations cause severe problems, while manganese is a moderate problem. 
Ralston Run has adequate buffering capacity but minor pH and sulfate problems. 

The tributaries in the western portion of the watershed all have good 
buffering capacities, no acidity, and few mine drainage problems. Goose Creek 
has a minor sulfate problem, the Upper north Fork has a minor iron problem, 
and Upper North Fork, Center Fork, Goose Creek, and Elk Lick all have minor 
manganese problems. 

There is no biological data available for the Yellow Creek watershed, but Ohio 
DNR, Division of Wildlife reported a fish kill in Yellow Creek on August 25, 
1970. Seven hundred sixty-five fish were killed . 
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Slream Name Degree 
Se~n~nt mi/Total m1 Period of llie -~s-iqnaITo-n -- Constituent No No Sample No of Problem foffuTfon-Source- - [xc/Smp Months Vrs Record Hean Max Hin Trend Remarks 

Yellow Creek pH 7/29 Jan-Feb 11 1965-79 7.3 1.a 3.0 0 -J4-:0- Apr 1978 (mode) "' --nmr July-Nov 
--S:-0. n. Up. -

Alkal toity -/19 July- 8 1968-79 38 76 7 
Oct .. 

Acidity -/11 July- 3 1968-79 11 111 0 1 
~\ Oct * 

Sulfate 12/29 Jan-Feb 11 1965-79 241 580 67 0 
Apr :: 

J11ly-Nov 

< 
I 

f'V 
0 

ms 0/4 Sept-Oct l 1979 468 977 276 0 
I.D * 

-
Conductivity -/44 Jan-Dec 10 1965-79 544 989 297 

; 

Iron 10/14 July-Oct 4 1968-79 l.6 4.9 0.5 l 
"' 

Manganese -8/8 July-Oct 3 1960-79 0.51 1.0 0.31 1 
* 

Zinc 1/6 July 2 1975-79 0.03 0.1 0 0 
Sept-Oct * 

Al 1111 i n w1 -/10 July-Oct 3 1968-79 1.26 7.7 0.2 
* 

(Skelly and Loy, 1973) Concentrations In mg/\ 1 f f\JPCA, l 968l Conduct tvl ty In umhos/cm. 
U~GS, 1965- 2, 197S) pH In S.U. 

(rLio EPA. OLPC, 1979) 
( ) ,,, ... , '--. / 
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Al um i Ollll 
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C) 
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s ------------,-------------------------------
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I 
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l (Skelly and Loy. 1973) 
2 (USGS, 1966-74) 

Concentrations tn m9/l. 
Conductivity in U11hos/cm, 
pH In S.U. 



Yellow Cr~et TributJrles 
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u 
Irondale 

rws• 
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n Yellow Creek Tr iuutarles , ... __ ~ 

pU 
S tn:i ~;n tl o:11~ 
H ffr ;;------- I 
Use D~s19naf1on Exe I 
fio nu [ IOO Source lt,llf Smp Mean 
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2 330 1 3 1.04 0 2 0.03 

* X * X • 

Totd\ Zinc Total 
Alunlnum 

I 
Exe I I 
WHH Smp Mean Smp Mean 

() 

Period 
of 

Reco1·d 

19731 
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• X • 
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W'.411 

_s! __ u _ _ 
lh:mp Run 

4.2 
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l (Skelly and Loy, 1973) 
2 (USGS, 1979) 
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Yell ow Creek l r ibutarl ~s 
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l (Stelly and Loy, 1973) Concentrations tn mg/\, 
2 (USGS, 1979) Conduclivtly tn unhos/cm, 

pll in S.U. 
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GLOSSARY 

Abatement - Elimination of pollutional effects upon the aquatic environment 
caused by mine drainage. 

Alkaline - Having the qualities of a base; i. e., a pH above 7.0. 

Aouatic - Of or relating to water. 

Aquifer - A water-bearing stratum of permeable rock, sand, or gravel. 

Auoer - Any drilling device in which the cuttings are mechanically and 
conti nuo·us ly removed from a borehole without the use of fluids. 

Benthos - Organisms that inhabit the bottom substrate of lakes, ponds and 
streams. These organisms may be artifically divided into two major groups -
macrobenthos and microbenthos. Macrobenthos consist of organisms retained 
by a No. 30 U.S. Series sieve. 

CWH - Coldwater Habitat - An Ohio EPA water use designation (See Appendix IV). 

Deeo Mine - An underground mine • 

.Q!IB. - Department of Natural Resources - A State of Ohio agency. 

Drainaae - The area drained by a particular stream. 

Drift - A deep mine entry driven directly into a horizontal or near horizontal 
mineral seam or vein when it outcrops or is exposed at the ground surface. 

Effluent - Any water flowing out of the ground or from an enclosure to the 
surr aca fl ow network. 

EPA - Abbreviation for Environmental Protection Aoency. - -
Erosion - Process whereby solids are removed from their original location on 

the land surface by hydraulic or wind action. 

EWH - Exceotional Warmwater Habitat - An Ohio EPA water use designation (See 
~Appendix IV). 

Gob - Rock that has a high carbon content - usually referring to dark colored 
---mining waste material. 

Haul Road - A road built to carry heavily loaded trucks. The grade is limited 
en this type of road and usually kept to l ess than 17 percent of climb in 
the direction of load movement. 

Head (of water) - Water pressure expressed as the feet of elevation difference 
between the top of the water and the point at which the pressure is exerted. 

Hiahwal l - The exposed vertical or near vertical wa ll associated with strip or 
area surface mines. 
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Hydroiooy - The science that relates to the water systems of the earth. 

Impoundment - A body of water formed by collecting and confining water, as in 
a reservoir. 

Infiltration - Water entering the gound water system through the land surface. 

Leachins - Extraction of a mineral from an ore by selectively dissolving it in 
a suitable solvent. 

Meiofauna - Microbenthos of the interstitial sediments of lakes and streams. 

Mining - The process of obtaining useful minerals from the earth's crust whi-c.h 
includes both underground excavations and surface workings. 

Neutralization - The process of adding an acid or alkaline material to 
wastewater to adjust its pH to a neutral position. 

Outcrop - The surface exposure of bedrock or strata. 

Outslope - The face of a strip mine bench or spoil pile opposite the highwall. · 

Overburden - The nonsalable rock material that overlies a mineable mineral. 

Parameter - Any of a set of physi ca 1 properties whose va 1 ues determine the 
characteristics or behavior of something. 

_e!i - The negative logarithm to the base ten of the hydrogen ion activity. 
pH 7 is considered neutral. Above 7 is basic - below 7 is acidic. 

PWS - An abbreviation for Public Water Supply, an office of Ohio EPA. 

Pyrites - Any of various metallic-looking sulfides of which Ferrous Sulfide 
(Pyrite) is the most common . 

Reclamation - The procedures by which a disturbed area can be reworked to make 
it productive, useful, non-polluting or aesthetically pleasing. 
Reclamation does not necessarily imply return of the land to its original 
physical state or condition. 

Refuse - Rock that has a high carbon content - usually refers to the dark 
colored mining waste extracted from underground mines. 

Reserve - That portion of the actual identified resource material which can 
be economically and legally extracted at the time of determination. 

Resource - Material known to exist in the earth's crust or judged by geologic 
1nrerence and extrapolation as li kely to exist. 

Runoff - That part of precipitation that flows over the land surface from the 
area upon which it falls. 

Sediment - Solid material settled from suspension in a liquid medium. 
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SEDO - Southeast District Office, an office of Ohio EPA. 

Settlino Pond - A holding or retention pond which provides sufficient 
residence time to allow the precipitation of suspended solids. 

Silt (Sediment) - Solid material settled .from suspension of a liquid medium. 

Slope Stability - The resistance of any inclined surface·, as the wall of an 
open pit or cut, to failure by sliding or collapsing. 

S1uooinq - The sudden increase in concentration of stream pollutants, such as 
silt, acid, iron, or sulfate, resulting from heavy rainfall rapidly washing 
the leached pollutants from the land surface and underground mines. 

Spoil Material - The waste material removed from the strip cut that is not 
considered a useful product. 

Scoil Pile - The area where mine waste or spoil materials are disposed or 
piled. 

STORET - U.S. EPA's data storage and retrieval system. 

Strio Mine - A surface mine where the overburden is removed to expose the 
m1neable material. 

Stripping - The removal of earth or non-ore rock material as required to gain 
access to the ore or mineral materials wanted; the process of removing 
overburden or waste material in a surface mining operation. 

Subsidence - The surface depression over an underground mine that has been 
created by subsurface caving. 

Surface Mine - A mine facility that is generally conducted from the land 
surf ace. It does not have a mi nera 1 roof. 

TDS - An abbreviation for total dissolved solids. 

Watershed - Surface region or area contributing to the supply of a stream or 
1 ake; drainage area, drainage basin, catchment area. 

WWH - Warmwater Habitat - An Ohio EPA water use designation (See Appendix IV ). 

Yellowboy - The unsightly, orange-red or yellow precipitate of ferric sulfate 
and hydroxide observed in many st~eams polluted by mine drainage. 
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Biological Evaluation 

Summary 

The following document is the result of a compilation of biological data 
collected during the years 1974 to 1978 by personnel of the Biomonitoring 
Section of the Ohio Environmental Protection Agency. Included are water 
quality evaluations based on analyses of benthic macroinvertebrate communities 
at sites on streams and rivers across the State of Ohio. Site selection was 
limited to stations located near entities found on the Ohio Major Dischargers 
List, stations that were included in the Nat i onal Stream Quality Accounting 
Network (NASQAN) or the National Water Quality Surveillance System (NWQSS). 
Evaluations were made based on biological parameters generated f rom the 
benthic data collected. These included the types and numbers of taxa present, 
diversity indices, and, where applicable, coefficients of variat i on for 
replicate samples. 

The document consists of four sections: the introduction, the methods, the 
water quality evaluation, and the results and discussion. Section I 
(Introduction) deals with a brief overview of the advantages of using benthic 
macroinvertebrate communities in assessments of water quality. Section II 
(Methods) is divided into field and laboratory components consisting of 
detailed descriptions of the collection, processing, and analysis of the 
benthic samples. Section III (Water Quality Evaluation) is devoted to an 
explanation of the procedure used to assign the sampling sites to their 
respective water quality classifications. Sect ion IV (Results and Discussion) 
is a basin-by-basin report of the location of each sampling site, the date(s) 
it was sampled, the water qual i ty classification decided upon, why that 
classification was assigned, and, where applicable, an assessment of the 
impact of a specific major discharger. Sunmary tables of benthic data for all 
sites are found throughout the text, and complete tabulated data for all the 
stations are found in Reference Document (RD) 3. 
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MACROBENTHOS 

I. INTRODUCTION 

Benthic macroinvertebrates have been widely used to evaluate the quality of 
flowing water . These organisms have a number of qualities that make their use 
in pollution oriented studies particularly advantageous. The species 
composition and corrrnunity structure of benthic communities in a given stream 
are determined by environmental factors which have existed during the life 
span of the organisms . They are sensitive to most types of pollution and even 
a short term exposure to unfavorable conditions may alter the community 
structure. 

The benthic conmunity, therefore, is a reflection of past environmental 
conditions, as well as what is occurring at the moment the sample is taken. 
In addition, these organisms form permanent or semi-permanent stream 
communities, are less transient than fish, are less sporadic in occurrence 
than micro- organisms, and usually occur in statistically significant numbers 
even in small streams. 

Benthic macroinvertebrates can be defined by location; i.e., those organisms 
living on or interacting with the substrate, or by size; i.e., those organisms 
retained in a screen of a certain size. They cannot be defined by position in 
the trophic structure since they occupy virtually all levels. They may be 
omnivores, carnivores, or herbivores, and in a well balanced system, all types 
will likely be present. They include detritus feeders, parasites, scavengers, 
grazers, and predators . In streams exhibiting high water quality, a stable 
and diverse benthic community will usually exist consisting of a great many 
species but due to competition no single species will occur in great numbers. 
When the water quality is adversely affected, the more pollution sensitive 
forms will decline in number or be eliminated. The remaining pollution 
tolerant species may increase, resulting in a population imbalance where fewer 
types exist but with some occurring in great numbers. The nature and 
magnitude of the comTiunity alteration depend upon the nature and severity of 
the environmental change. 

I I. 

A. 

METHODS 

Field 

The primary sampling equipment used for the collection of benthos was the 
modified Hester-Dendy multiple-plate artificial substrate sampler. The 
sampler was constructed of 1/8 inch tempered hardboard cut into three inch 
square plates and one inch square spacers. A total of eight plates and twelve 
spacers were used for each sampler. The plates and spacers were placed on a 
1/ 4 inch eyebolt so that there were three single spaces, three double spaces, 
and one triple space between the plates. The total surface area of the 
sampler, excluding the eyebolt, was 145.65 square inches. 

When the samplers were established i n streams they were tied to a concrete 
construction block which anchored them in place and also prevented the 
multiple-plates from coming into contact with the natural substrate. In water 
deeper than four feet, a float (1 qt. cubitainer ) was attached to the samplers 



to keep them within the upper four feet of the water column. The samplers 
were placed in runs rather than pools or riffles and an attempt was made to 
establish stations in as similar an ecological situation as possible. The 
samplers were exposed for a six week period. In streams greater than 60 feet 
in width, one set of multiple-plates was estab)ished approximately 20 feet 
from each bank . At National Ambient Monitoring Stations, a set of samplers 
consisted of three multiple-plates (three square feet) and at major discharger 
stations, five multiple-plates. Most biological field sampling was conducted 
from June 15 to September 15th. Composite samples, i.e., five 
multiple-plates, were used in station evaluations for routine monitoring. 
However, replicate samples (three multiple-plates) were analyzed for National 
Ambient Monitoring Network Stations. 

When the samplers were retrieved, each was placed in a one quart plastic 
container while still submerged. The line was then cut and the plates removed 
from the stream. Formalin was added to each container to approximately equal 
a 10% solution. Qualitative samples were collected from the natural substrate 
at the time of retrieval of the multiple-plates. In shallow water, dip net 
samples were taken in a segment approximately 20 yards long in the area where 
the samplers were exposed. In deep water, grab samplers were used. 
Qualitative sampling continued until, by gross examination, no new taxa were 
being taken. 

B. Laboratory 

The multiple-plates were dismantled in the laboratory and the material washed 
through a U.S. Standard Testing Sieve number 40 (0.425 rrrn openings). Larger 
organisms were hand picked from the screens; smaller material was washed into 
a jar containing 70% alcohol. Where the number of organisms collected was so 
large that identification of each individual was impractical, a Folsom sample 
splitter was used to obtain a subsample. Identifications and counts were made 
using dissecting and compound microscopes. Dipterans of the family 
Chironomidae were prepared following the methods described by Mason (1973) . 
Identifications were made using the following taxonomic keys: Beck and Beck 
(1966), Brown (1972), Burch (1972), Burks (1953), Frison (1935) Harman and 
Berg (1971), Hilsenhoff (1970), Hobbs (1972), Holsinger (1972), Klemm (1972), 
Lewis (1974), Pennak (1953), Roback (1957), Ross (1944), Usinger (1956), 
Walker (1958), Walker and Corbett (1975), Ward and Whipple (1959), and 
Williams (1972). After the benthic organisms had been identified and counted, 
the Shannon diversity index (d) was calculated using the formula: 

4 = - £{~ i) l og2 ( ~ i ) 

In those cases where replicate analyses were conducted, coefficients of 
variation (CV) were determined following the procedures outlined by Li (1974 ) 
using the formula: 

CV= standard -deviation x 100 
mean 

,./ 

VI-2 



III. WATER QUALITY EVALUATION 

The biological criteria used to evaluate water quality were (1) the types of 
organisms present, (2) the number of taxa colonizing the artificial substrate 
samplers, and (3) the Shannon information theory derived diversity index (d). 

Certain types of organisms have been historically associated with good water 
quality areas. Examples of more pollution sensitive groups would include 
stoneflies, mayflies, and caddisflies. Organisms usually dominating polluted 
stream segments include oligochaetes, pulmonate snails, and many types of 
diptera. Organisms are usually divided into three categories based on their 
sensitivity to pollution: tolerant, intermediate (facultative), or sensitive. 
These terms may be defined as follows: 

Tolerant - organisms usually associated with gross contamination 
and may be capable of thriving under very low dissolved oxygen 
concentrations. 

Intermediate - organisms having a wide range of tolerance and 
are frequently associated with moderate levels of contamination. 

Sensitive - organisms usually not found associated with even 
moderate levels of contamination and are generally intolerant of 
even moderate reductions in dissolved oxygen. 

There are inherent problems in using aquat ic organisms in this manner. Some 
species may be very tolerant to one type of stress and sensitive to another . 
For example, oligochaetes are tolerant of low levels of dissolved oxygen but ( 
are relatively sensitive to heavy metals. The environmental requirements of 
many species are not known and contrary opinions exist as to the pollutional 
sensitivity of many others. In addition, many organisms must be identified to 
the species level and this is not always possible. Though no attempt was made 
to use the II indicator species II concept as such, the presence, or perhaps more 
importantly, the absence of some major taxonomic groups from particular 
stations was considered significant. While there are exceptions, an 
association of mayflies, stoneflies, and caddisflies in a stream is indicative 
of good water quality conditions, and their absence denotes the presence of 
contaminants, or low dissolved oxygen levels, or both. Usually the presence 
or absence of other gill breathing organisms has similar indicator 
significance. 

From numerous stream water quality investigations, we have found that the 
number of different taxa colonizing multiple-plate samplers range from three 
in grossly polluted areas, to over 40 in very high water quality stream 
segments. The analysis of many hundreds of multiple-plate samplers has shown 
that it is a very rare occurrence that more than 20 taxa will be collected on 
samplers established in streams known to be grossly polluted. Likewise, in 
streams known to be pollution free, usually more than 30 taxa colonize the 
multiple-plates. These observations were made on samplers established 
throughout the State of Ohio on streams greater than first order, with an 
exposure period of six weeks, and sampled primarily from early June through 
1 ate October. 
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The Shannon index dis a function of numbers of taxa, total number of 
individuals, and most importantly, the distribution of the individuals among 
the taxa. Unlike some diversity indices, d distinguishes among species of 
different abundance. This index is a strong reflection of a population 
imbalance that, in some cases, may not be readily apparent in tabulated data. 
Previous investigations of Ohio's streams have revealed a range of index 
values from a low of 0.009, in a grossly polluted area, to 4.120 in a stream 
exhibiting very high water quality. Usually, the indices derived from data 
collected on multiple-plate samplers were greater than 3.0 in streams 
exhibiting high water quality and less than 2.0 in those areas known to be 
severely degraded. 

For the purposes of this report, we have integrated the indicator concept and 
Shannon index with our observations upon the relationship between the number 
and type of taxa and degree of pollution. This enabled us to categorize 
stream water quality based on an analysis of the benthic data which was both 
qualitative and quantitative. The four categories are Class I (Excellent), 
Class II (Good), Class III (Fair), and Class IV (Poor). Table VI-1 sunmarizes 
the criteria used in formulating these classifications. 

Class I streams have an abundance of sensitive species. Intermediate and 
tolerant species are present in low numbers. The number of taxa exceeds 30 
and the Shannon index exceeds 3.0. 

Class II streams have sensitive and intermediate species present in moderate 
numbers. Tolerant species may be present in low numbers. Usually the number 
of taxa ranges from 25 to 30 and the Shannon index 2.5 to 3.0. Many Class II 
streams have mild organic pollution. 

Class III streams have intermediate species present in abundance with tolerant 
species present in moderate numbers. Sensitive species may be present in low 
numbers. The number of taxa usually ranges from 20 to 25 and the Shannon 
index 2.0 to 2.5. 

Class IV streams may have tolerant species in abundance, intermediate species 
in low numbers or absent, and no sensitive species present. All types of 
organisms may be absent if extreme toxic conditions exist. The number of taxa 
will be less than 20 and the Shannon index less than 2.0. 

In some instances a stream will meet some but not all criteria for a given 
classification. The class assigned will usually be that in which all criteria 
are met. However, there may be circumstances where, based on the experience 
and judgment of the investigator, a higher class will be assigned . 

There are inherent weaknesses in the above scheme and interpretat ion for 
purposes other than an overv i ew should be made with caution . The terms 
abundant, moderate, and low are relative and, due to intersite variations, 
past attempts to determine absolute values for these terms met with failure. 
The difference between stat ions assigned to successive classes, in some cases, 
may be slight. In addition, considerable variation in water quality may exist 
in segments assigned to the same class. This can be particularly misleading 
in stream segments where some degree of recovery has taken place, but the 
degree of recovery is not sufficient to justify a higher classification. 
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Table VI-1. Criteria used to Formulate Stream Class 
Based on the Benthic Biota 

Cl ass I 
( Exce 11 ent) 

Class II 
(Good) 

Class III 
(Fair) 

Class IV 
(Poor) 

Pollution sensitive Pollution sensitive Pollution sensitive Pollution sensitive 
species abundant species present in species present in species absent 

Intermediate 
species present in 
low numbers 

Tolerant species 
present in low 
numbers 

Number of taxa 
.> 30 

Exceptional 
diversity 

Shannon index 
> 3.0 

moderate numbers low numbers 

Intermediate 
species present in 
moderate numbers 

Tolerant species 
present in low 
numbers 

Number of taxa 
25-30 

Intermediate 
species abundant 

Tolerant species 
present in 
moderate numbers 

Number of taxa 
20-25 

Intermediate 
species present in 
low numbers or 
absent 

Tolerant species 
abundant (all types 
may be absent if 
extreme toxic 
conditions exist) 

Number of tax a 
< 20 

High diversity 

Shannon index 
2. 5-3.0 

Moderate diversity Low diversity 
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IV. RESULTS AND DISCUSSION 

The benthic data presented and discussed in this section were collected from 
1974 to 1978. One program element was designed to assess the impact of 
specific major dischargers on water quality determined by the benthic 
community. Stations were located upstream and downstream from entities 
selected from the ·Ohio Major Dischargers List by OEPA district surveillance 
personnel. The entities were chosen on the basis of a recognized pollution 
problem, and where, through the NPDES permit system, improvement in waste 
treatment has been requested. Data generated from the stations measure the 
effectiveness of the Agency's water pollution control programs and the 
recovery of biological communities as degraded segments of streams are 
improved. Tabulated data collected relative to these entities can be found in 
Reference Document (RD) 3. A summary of the benthic data can be found after 
the discussion of each discharger. 

Fixed single station monitoring was also conducted at various locations 
throughout the State of Ohio during this time. Some of these stations 
coincided with the National Stream Quality Accounting Network (NASQAN) and, 
therefore, were located at USGS gaging stations. Twenty of the sites are part 
of the National Water Quality Surveillance System (NWQSS ) and are monitored 
for various biological parameters once each year. The analys i s of data 
generated from these sites will contribute to long-term trend analysis and 
will provide a long-term measure of the effectiveness of State water quality 
standards in developing chemical/physical conditions sat is factory to support 
balanced indigenous aquatic communities. Tabulated data co llected from these 
stations can be found in RD 3. A summary of the benthic data can be found in 
Table VI-2. In most cases, the present biological data base from these 
stations is insufficient to warrant a detailed discuss ion . 
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TABLE VI-2: Benthic Data Sumnary and Evaluation, Water Quality 
Monitoring Network Stations 

Stream Sampling Number of Quantitative Qualitative Average 
(Basin Code) Loe at ion (RM) Date Samplers Taxa Taxa Index Organisms/Ft . 2 Class 

Great Miami River Basin 

Great Miami Dayton (87.l)(a) 10/78 3 28 19 3.02 706 II I 
(H-9) 7 /77 3 22 8 2.16 798 I II 

9/76 5 17 16 2.22 5803 I I I 

Gt-eat Miami Miamisburg (67 . 7) 
(H-9) West Bank 7 /77 3 12 9 2.86 35 IV 

East Bank 9/76 5 7 9 1.22 929 IV 
West Bank 9/76 5 11 9 1.33 2264 IV 

Great Miami New Baltimore (22.l)(a) 
\ 

( H-11) 7 /77 3 20 2 2.47 339 I II 
9/76 5 15 11 2.51 1531 II I 

Mad 
(H-3) 

West Liberty (54.9) 8/76 5 40 25 2.92 374 I I 

Mad Dayton (9.9) 8/77 3 31 12 3.48 403 II 
(H-4) 10/76 5 20 9 2. 95 450 I II 

Mud 
(H-4) 

1-70 (1.4) 8/74 5 23 15 2.49 850 I II 

Stillwater Dayton ( 1. 9) 7 /77 5 23 12 3.27 353 II 
(H-6) 9/76 5 29 14 3.33 472 I I 

Sevenmile Eaton (23.2) 7 /77 5 18 11 2.88 193 II I 
(H-10) 8/75 5 21 12 3.48 137 I II 

(Continued on next page ) 
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TABLE VI-2: Continued 

Stream Sampling Number of Quantitative Qualitative Average 
(Basin Code) Location (RM) Date Samplers Taxa Taxa Index Organisms/ft.2 Class 

Mill Creek Basin 

Mi 11 Ci nc i nna ti ( 0. 6) 7 /77 5 3 1 0.07 52 IV 
(J) 

Little Miami River Basin 

Little Miami Oldtown (80.o)(a) 8/78 3 32 9 3.46 239 II 
(K-1) 7 /77 5 28 13 3.45 161 II 

Little Miami Spring Valley (63.4) 7 /77 3 30 11 3.87 325 I II 
(K-1) 

Little Miami Milford (13.3)(a) 9/76 5 27 10 2.00 915 I II 
(K-5) 

Ohio Brush Creek Basin 

Ohio Brush Creek West Union (16.5)(a) 9/78 3 41 33 3.95 337 I 
(L-2) 

Scioto River Basin 

Scioto Prospect (169.2) 9/77 3 25 11 3.06 436 II 
(M-2) 8/76 5 19 11 2.02 293 I II 

Scioto Dublin (147 .8) 8/77 5 14 6 2.57 1547 IV 
(M-5) 

Scioto Above Southerly (119.2) 
(M-5) East Bank 8/74 4 7 9 2.06 2110 IV 

(Continued on next page) 



TABLE VI-2: Continued 

Stream Sampling Number of Quantitative Qualitative Average 
(Basin Code) Location (RM) Date Samplers Taxa Taxa Index Organisms/Ft.2 Cl ass 

Scioto Below Southerly (117.3) 
(M-8) East Bank 8/77 5 14 - 2.78 164 IV 

West Bank 8/77 5 14 - 2.63 162 IV 
East Bank 8/74 4 5 6 0.11 986 IV 
West Bank 8/74 4 9 10 0.13 33101 IV 

Scioto Below Walnut (116.8) 
(M-8) East Bank 8/74 5 7 6 0.10 4589 IV 

West Bank 8/74 5 7 8 0.10 42769 IV 

Scioto Circleville (100.8)(a) 
(M-8) East Bank 8/77 3 17 - 1.30 1046 IV 

West Bank 8/77 3 20 - 2.21 475 IV 
West Bank 8/76 5 19 - 3.10 309 IV 
East Bank 8/74 5 9 14 2.29 870 IV 
West Bank 8/74 5 19 5 3.11 360 IV 

Scioto Above Deer (85.4) 
(M-8) East Bank 8/74 5 14 12 2.61 227 IV 

West Bank 8/74 5 13 12 2.37 212 IV 

Scioto Chillicothe (78.3) 
(M-11) West Bank 8/74 5 31 18 3.41 192 II 

Scioto Richmondale (56 . 2)(a) 
(M-11) East Bank 9/78 3 28 12 2.40 1368 II I 

East Bank 7 /77 5 23 6 3.31 655 I II 
West Bank 7 /77 5 22 6 3.11 1344 I II 
East Bank 8/76 5 20 13 2.55 464 I II 

Scioto Above Salt (52.1) 
(M-11) East Bank 8/74 5 34 14 3.56 189 II 

(Continued on next page) 



TABLE VI-2: Continued 

Stream Sampling Number of Quantitative Qua 1 itati ve Average 
(Basin Code) Location (RM) Date Samplers Taxa Taxa Index Organisms/Ft.2 Cl ass 

Scioto Below Scioto Brush (8.4) 
(M-15) East Bank 8/74 5 12 11 2.92 223 II I 

West Bank 8/74 5 16 17 2.46 928 I II 

Olentangy Worthington (12.3)(a) 8/77 4 17 5 2.86 283 II I 
(M-3) 

Ol~ntangy Columbus (0.4) 
(M-3) East Bank 8/74 5 13 8 0.79 139 IV 

West Bank 8/74 5 8 10 0.28 144 IV 

Little Walnut Mouth ( O. 7) 8/74 5 27 10 2.93 193 II 
(M-9) 

Paw Paw Baltimore (0.6) 8/74 5 19 8 2.04 416 IV 
(M-9) 

Big Darby Darbyville (13.2)(a) 8/77 5 26 14 3.54 247 II 
(M-8) 

Deer Mouth (1.1) 8/74 5 29 17 2.76 436 II 
(M-7) 

Paint Bourneville (21.6) 7 /77 5 29 20 3.36 500 II 
(M-12) 

Paint Chillicothe (1.9) 8/74 5 11 7 0.53 2403 IV 
(M-12) 

Salt Mouth (0.1) 8/74 5 18 11 0.49 1413 II I 
(M-10) 

Scioto Brush Mouth (0. 2) 8/74 4 32 16 3.79 151 I 
(M-17) 

(Continued on next page) 



TABLE VI-2: Continued 

Stream Sampling Number of Quantitative Qualitative Average 
(Basin Code} Location (RM) Date Samplers Taxa Taxa Index Organisms/Ft.2 Cl ass 

Hocking River Basin 

Hocking River Enterprise (73.4) 9/77 5 17 13 3.10 74 III 
(0-1) 

Hocking Lancaster (47.0) 8/74 5 13 12 0.73 1178 IV 
(0-1) 

'Hocking Athens (33.l)(a) 9/77 5 22 9 3.30 184 II I 
(0-1) 

Clear Creek USGS Gage (2.1) 10/77 5 28 13 3.21 298 II 
(0-1) 10/76 5 36 15 3.55 707 II 

Muskingum River Basin 

Muskingum Coshocton (108.l)(a) 11/77 5 
( P-11) 

15 . 7 1. 74 703 IV 

Muskingum Dresden (91.1) 
( P-11) East Bank 9/77 5 20 11 2.50 2983 I II 

West Bank 9/77 5 18 11 2.00 2830 III 
East Bank 9/76 5 22 15 3.30 708 I II 

Muskingum McConnelsville {47.7)(a) 
( P-16) East Bank 10/78 3 25 10 1.66 2708 I I I 

West Bank 10/78 2 22 11 2.44 346 I II 
East Bank 9/77 3 23 13 2.51 3005 II I 
West Bank 9/77 3 21 13 2.60 465 II I 

Muskingum 
(P-19) 

Beverly (24.0) 9/76 10 14 15 2.17 613 I II 

Tuscarawas 
(P-5) 

Massilon {87.4)(a) 9/77 3 17 7 1.20 451 IV 

(Continued on next page) 



Stream 
(Basin Code) 

Sugar 
(P-5) 

Mohican 
{P-2) 

' 
Rocky Fork 

( P-1) 

Black Fork 
(P-1) 

Wills 
( P-17) 

Wills 
(P-17) 

Crooked 
(P-17) 

Maumee 
(A-11) 

Location (RM) 

Dover (0.6) 

Greer (16.7)(a) 
East Bank 
West Bank 
West Bank 

Mansfield (14.4) 

Shelby (53.0} 

Cambridge (58.5) 

Wills Creek Dam (5.9) 

Cambridge (2.6) 

Waterville (21.0)(a) 
East Bank 
West Bank 
East Bank 
West Bank 
West Bank 

(Continued on next page) 
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TABLE VI-2: Continued 

Sampling Number of Quantitative Qualitative Average 
Date Samplers Taxa Taxa Index Organisms/Ft.2 Class 

10/76 5 18 19 2.92 353 I II 

9/78 3 24 12 2.41 1828 I I 
9/78 3 31 12 2.70 1280 II 
9/77 3 30 7 2.05 2002 II 

8/74 5 7 3 2.21 814 IV 

8/74 5 14 10 2.52 87 IV 

10/77 5 15 7 1.94 402 IV 

9/76 4 13 16 2.07 603 II I 

8/75 5 14 10 2.94 93 I I I 

Maumee River Basin 

7/78 3 20 22 2.80 859 I I I 
7/78 3 18 22 2.47 2340 I II 
9/77 3 22 .12 2.13 1813 I II 
9/77 3 20 11 2.32 1642 II I 
8/76 5 19 10 2.79 3094 I I I 



TABLE VI-2: Continued 

Stream Sampling Number of Quantitative Qualitative Average 
(Basin Code) Location (RM) Date Samplers Taxa Taxa Index Organisms/Ft.2 Cl ass 

Town Van Wert (3. 7) 9/77 5 16 10 2.19 121 IV 
(A-2) 8/74 5 11 15 1. 73 381 IV 

Portage River Basin 

Portage Woodville (27.a)(a) 7 /78 2 25 20 3.08 270 II 
(8-1) 9/77 3 30 9 2.92 521 I I 

Sandusky River Basin 

Sandusky Fremont (23.4)(a) 9/77 3 39 11 3.35 722 I 
(C-4) 

Black River Basin 

Black Elyria (14.9)(a) 8/78 3 18 9 2. 71 291 IV 
( 0-4) 7 /77 5 14 6 2.54 77 IV 

Black Below Elyria (9.4) 7 /77 3 10 8 2.26 91 IV 
(D-4) 

Cuyahoga River Basin .... 

Cuyahoga Independence (14.2)(a) 
(E-2) 8/78 3 20 12 1.23 706 IV 

8/77 3 28 9 2.08 510 IV 

(alNational Water Quality Monitoring Network Station. 
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A. Great Miami River Basin 

Biological monitoring was conducted to determine the impact of two major 
dischargers in the Great Miami River Basin. Benthic samples were collected i n 
1977 relative to the Sidney Wastewater Treatment Plant (WWTP), which 
discharges to the Great Miami River. Samples were collected f rom Dick's Creek 
in 1974 and 1975 relative to the Armco Steel Corporation . Fixed station 
monitoring in the basin consisted of 16 sets of samples collected from eight 
data points. The samples were collected between June, 1974 and October, 
1978. Streams sampled included the Great Miami River, Mad River, Stillwater 
River, Mud Creek, and Sevenmile Creek. 

Great Miami River - H-2 
(Sidney Wastewater Treatment Plant) 

In October 1977, benthic data were collected from the Great Miami River to 
determine the impact of the Sidney Wastewater and Water Treatment Plants. 
Four stations were established at river miles 130.4, 130.0, 127.7, and 126.2 . 
The Sidney sewage and water treatment plants are located at river miles 128.7 
and 130.2 respectively. A summary of the data can be found in Table IV-3 . 
The tabulated data can be found in RD 3-1. 

The upstream station (RM 130.4) was found to have a diverse benthic community 
as evidenced by the presence of 28 taxa and a diversity index of 3.89. The 
river at this station was considered to have good water quality (Class II). 
The station located immediately below the water treatment plant at r iver mile 
130.0 also exhibited good water quality which indicated that this discharge 

( had no measurable deleterious effect. The classification of the stream at 
river mile 127.7, located about one mile below the WWTP, decl ined to a fair 
condition (Class III). This deterioriation was noted by a reduction in the 
number of pollution sensitive taxa and by a slight decrease in the diversity 
index (3.20) and number of taxa (26 ) colonizing the artificial substrate 
samplers. The substrate was apparently degraded i n th is segment because no 
organisms were collected in the qualitative sample. The station located at 
r i ver mile 126.2 reflected good water qua l ity as demonstrated by the i ncrease 
in pollution sensitive forms and a rise in the diversity index (3.33 ). 

The Sidney WWTP had a deleterious effect on the water quality of the Great 
Miami River, as determined by the benthic biota. The stream apparently 
recovered from this effect less than 2.5 mi les downstream. 

Dick's Creek - H-9 
(Armco Steel Corporation) 

In August, 1975 and 1974, three stations were established on Dick's Creek to 
determine the impact of Armco Steel discharges. In 1974 these stations were 
located at river miles 5.0, 3.9, and 2.4. In 1975, the station at river mile 
2.4 was replaced by a station at ri ver mile 0.9. The five discharges of Armco 
Steel Corporation are located at r iver miles 4.8, 3.9, 3.5, 2. 7, and 2.5. A 
summary of the data can be found in Tables VI-4 and VI-5. The tabulated data 
can be found i n RD 3-2 and 3-3. 
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In 1974, the station at river mile 5.0 produced only 17 taxa and a low 
diversity index (1.94). The sample was devoid of pollution sensitive 
organisms which demonstrated that the water quality was poor (Class IV). In 
1975 this same station exhibited fair water quality (Class III) as determined 
by the presence of mayflies and caddisflies, a diversity index of 3.21 and 21 
taxa. In both 1974 and 1975, the water quality at river mile 3.9 was found to 
be severely degraded. The numbers of taxa for 1974 and 1975 were six and two 
respectively, and the diversity index for 1975 was 0.009, one of the lowest 
encountered. In 1974, there was an inadequate number of individuals to 
calculate the index. The 1974 station at river mile 2.4 and the 1975 station 
at river mile 0.9 showed similar results in diversity (0.37, 0.36) and number 
of taxa (7, 4). Both stations reflected very poor water quality (Class IV). 

The water quality of Dick's Creek, as determined by the benthic biota, was 
fair to poor above Armco Steel Corporation. However, the water quality 
underwent further degradation below the Armco discharge. 

Fixed Stations Monitoring 

Three stations were located on the Great Miami mainstem at Dayton (RM 87.1), 
Miamisburg {RM 67.7), and New Baltimore (RM 22.1). Stations at Dayton and New 
Baltimore were National Ambient Stations. Water quality at the sites was 
evaluated as follows: 

Dayton - Fair (Class III) in October 1978, July 1977, and September 1976 
(RD 3-4, 3-5, and 3.6). 

Miamisburg - Poor (Class IV) in July 1977 and September 1976 (RD 3-7 and 
3-8). 

New Baltimore - Fair (Class III) in July 1977 and September 1976 (RD 3-9 
and 3-10). 

There were indications of improvement in water quality at Dayton in 1978, 
based on an increase in the diversity index, an increase in the number of 
taxa, and improved species composition. 

The Mad River was sampled at two locations. One station, located at river 
mile 54.9 near West Liberty was sampled in August 1976 (RD 3-11). The other 
site, at Dayton (RM 9.9), was sampled in August 1977 and October 1976 (RD 3-12 
and 3-13). Good water quality (Class II) was found at West Liberty. Water 
quality at Dayton was good {Class II) in 1977 and fair (Class III) in 1976. 
The improvement was based on an increase in the number of taxa, an increase in 
the diversity index, and improved species composition. 
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Table VI-3: Su1T111ary of Benthic Data Collected from the 
Great Miami River Relative to the Sidney Wastewater 

Treatment Plant (WWTP) and Water Treat~~nt Plant (WTP ) 
Discharges, October 1977 (aJ 

130.4 130.0 127.7 

Number of Samplers 5 5 5 

Quantitative Taxa 28 32 26 

Qualitative Taxa 13 12 0 

Organisms/Ft2 302 117 228 

Index (d) 3.89 3.97 3.20 

Eva 1 uat ion (Class) II II I II 

(a) The Sidney WWTP discharge is located at RM 128.7. The Sidney WTP 
located at RM 130.2. 
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Table VI-4: Surrmary of Benthic Data Collected from Dick('s)Creek 
Relative to the Armco Steel Discharge, August, 1975 a 

Number of Samplers 

· Quantitative Taxa 

Qualitative Taxa 

Organisms/Ft2 

Index (d) 

Evaluation (Class) 

5.0 

5 

21 

9 

111 

3.21 

I II 

3.9 

5 

2 

2 

34 

0.009 

IV 

0.9 

5 

4 

3 

68 

0.36 

IV 

(a) The Armco Steel discharges are located at RM's 4.8, 3.9, 3.5, 2.7, and 
2.5. 

Table VI-5: Surrmary of Benthic Data Collected from Dick('s)Creek 
Relative to the Armco Steel Discharge, August, 1974 a 

5.0 3.9 

Number of Samplers 5 4 

Quantitative Taxa 17 6 

Qualitative Taxa 6 0 

Organisms/Ft2 65 3 

Index (d) 1. 94 ( b) 

Evaluation (Class) IV IV 

2.4 

5 

7 

0 

59 

0.37 

IV 

(a) The Armco Steel discharges are located at RM 1 s 4.8, 3.9, 3.5, 2.7, and 
2.5. -

(b) Inadequate number of individuals to calculated. 
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Evaluations of other tributaries in the Great Miami River Basin i ncluded: 

Mud Creek near I-70 (RM 1.4) - Fair (Class I I I) in August 1974 (RD 3-14 ). 

Stillwater River at Dayton (RM 1.9) - Good (Class II ) in Ju ly 1977 and 
September 1976 (RD 3-15 and 3-16 ) . 

Sevenmile Creek at Eaton (RM 23.2 ) - Fair (Class III ) in July 1977 and 
August 1975 (RD 3-17 and 3-18 ) . 

The fair water quality designation in Sevenmile Creek was considered margi nal 
(i.e., Class III and Class IV ) because of low numbers of taxa and unfavorab le 
species composit i on. 
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B. Little Miami River Basin 

Fixed Stations Monitoring 

Fixed station monitoring in the Little Miami River Basin consisted of four 
sets of samples collected from the Little Miami River. The stations were 
located at Oldtown (RM 80.00), Spring Valley below the Xenia WWTP (RM 63.4), 
and at Milford (RM 13.3). The sites at Oldtown and Milford were National 
Ambient Stations. Water quality at the sites was evaluated as follows: 

Oldtown - Good (Class II) in August 1978 and July 1977 (RD 3-19 and 3-20). 

Spring Valley - Fair (Class III) in July 1977 (RD 3-21). 

Milford - Fair (Class III) in September 1977 (RD 3-22). 

Despite the large number of taxa (30) and high diversity index (3.87) at 
Spring Valley, the site received a fair (Class III) evaluation because of the 
predominance of chironomids both in total numbers and number of taxa. At 
Milford, chironomids were not present in large numbers, but diversity was poor 
due to great numbers of two genera, Baetis and Symphitopsyche. Consequently, 
the Little Miami at Milford received a fair (Class III) evaluation. 

C. Mill Creek Basin 

Fixed Stations Monitoring 

Fixed station monitoring in the Mill Creek River Basin consisted of one set of 
samples collected from Mill Creek at Cincinnati (RM 0.6 ) in July 1977 
(RD 3-23). Water quality was poor (Class IV) demonstrated by an extremely low 
diversity index (0.07) and low number of taxa (3). This site was one of the 
most degraded of those evaluated. 

D. Ohio Brush Creek Basin 

Fixed Stations Monitoring 

Fixed station monitoring in the Ohio Brush Creek Basin consisted of one set of 
samples collected from Ohio Brush Creek near West Union (RM 16.5) in September 
1978 (RD 3-24). Water quality was excellent (Class I). All criteria in the 
Class I category were met at this site. 

E. Scioto River Basin 

Biological monitoring was conducted to determine the impact of several major 
dischargers in the Scioto River Basin. These were: 

1. Marion WWTP in 1977, 1976, and 1974 wh ich discharges to the Little Scioto 
River . 

2. Marysville WWTP and Ray Lewis and Sons in 1978 which discharge to Mill 
Creek. 
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3. Mt. Gilead WWTP and Koering Corporation in 1973 which discharge to 
Whetstone Creek. 

4. Delaware WWTP in 1977 which discharges to the Olentangy River. 

5. Ranco in 1975 which discharges to Big Darby Creek. 

6. PPG Industries in 1977 which discharges to Scippo Creek. 

7. Washington Court House WWTP and Armco Steel in 1975 which discharge to 
Paint Creek. 

Fixed station monitoring in the Scioto River Basin consisted of 36 sets of 
samples collected from 21 data points. The samples were collected between 
August 1974 and September 1978. Streams sampled included the Scioto River, 
Olentangy River, Little Walnut Creek, Paw Paw Creek, Big Darby Creek, Deer 
Creek, Paint Creek, Salt Creek, and Scioto Brush Creek. 
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Little Scioto River - M-2 
(Marion Wastewater Treatment Plant) 

Three stations were sampled on the Little Scioto River during the years 1977, 
1976, and 1974 to monitor the effect of the Marion WWTP. During this interim, 
the Marion WWTP underwent treatment improvements, therefore, special attention 
was given to any possib le change in the stream during the three year sampling 
period. These stations were located at river miles 9.3, 4.4, and 2. 1. The 
Marion WWTP discharges to the Little Scioto River at river mile 6.4. A 
su111T1ary of the data can be found in Table VI-6, VI-7, and VI-8. The tabulated 
data can be found in RD 3-25, 3-26, and 3-27. 

At the station located at river mile 9.3 the condition of the stream ranged 
from poor (Class IV) in 1974 to fair (Class III) in 1976 and 1977. The poor 
water quality in 1974 was reflected by the lack of pollution sensitive forms, 
a diversity index of 2.17, and a low number of taxa (12). In 1976 and 1977 
the numbers of taxa (22,23) were similar, while the diversity indices (2 .57, 
3.17) were varied; both years data illustrated fair water quality. The reason 
for the change in water quality at this upstream station is not known. The 
station located irrrnediately downstream from the Marion WWTP, river mil e 4.4, 
was considered to have poor water quality for all three sampling periods. 
However, some improvements were noted in the 1976 and 1977 samples at this 
site. The 1974 sample reflected very poor water quality as evidenced by the 
extremely low number of taxa (2) and diversity index (0.08). In 1976 and 
1977, there were marked increases in both numbers of taxa (16, 11) and 
diversity indices (1.19, 2.27) which showed a definite improvement at this 
station. The furthest downstream station, at river mile 2.1, was also found 
to have poor water quality throughout the three year sampling period, but 
again, improvement was noted. The 1974 data revealed very poor water quality, 
as illustrated by the low number of taxa (4) and low diversity index (0 .35). 
Increases in numbers of taxa (10, 18) and diversity indices (2.76, 3. 12) were 
found in 1976 and 1977. 

The Little Scioto River, was considered to have fair water quality above the 
Marion WWTP but underwent notable stress below the plant and did not appear to 
recover before reaching the confluence with the Scioto River. There were, 
however, significant improvements in the two downstream stations in 1976 and 
1977, as reflected by the benthic biota. It may be of interest to note that 
in 1976 and 1977 there was a curious reduction in the number of oligochaetes 
at the two downstream stations. In 1974, there were 356 oligochaetes 
collected at river mile 4.4 and 5052 at river mile 2.1. In 1976, the 
oligochaetes were completely absent at both stations, while in 1977, they were 
present in only limited numbers, (23 at river mile 4.4 and 37 at river mile 
2. 1.) 
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Table VI-6: Sumnary of Benthic Data Collected from the 
Little Scioto River Relative to the 

Marion Wastewater Treatment Plant (WWTP), October, 1977(a) 

Station (RM) 

9.3 4.4 

Number of Samplers 5 5 

Quantitative Taxa 23 11 

Qualitative Taxa 11 5 

Organisms/Ft2 277 210 

Index (d) 3.17 2.27 

Evaluation (Class) III IV 

(a) The Marion WWTP discharge is located at RM 6.4. 
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Table VI-7: Sunmary of Benthic Data Collected from the 
Little Scioto River Relative to the 

Marion Wastewater Treatment Plant (WWTP ), November, 1975(a) 

Station (RM) 

9.3 4.4 

Number of Samplers 5 5 

Quantitative Taxa 22 16 

Qualitative Taxa 9 5 

Organisms/Ft2 223 593 

Index (d) 2.57 1.19 

Evaluation (Class) III IV 

(a) The Marion WWTP discharge is located at RM 6.4. 

Table VI-8: Sunmary of Benthic Data Collected from the 
Little Scioto River Relative to the 

Marion Wastewater Treatment Plant (WWTP ), August, 1974(a) 

Station (RM) 

9.3 4.4 

Number of Samplers 5 5 

Quantitative Taxa 12 2 

Qualitative Taxa 15 3 

Organisms/Ft2 229 76 

Index (d) 2.17 0.08 

Evaluation (Class) IV IV 

(a) The Mari on WWTP discharge is located at RM 6.4. 

. ./ 
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Mill Creek - M-5 
(Marysville Wastewater Treatment Plant - Ray Lewis and Sons, Inc. ) 

In June 1978, six sampling stations were established on Mill Creek to 
determine the impact of the Marysville WWTP and Ray Lewis and Sons discharges. 
These six stations were located at river miles 24.8, 16 .8 , 12.2, 11.6, 7. 1, 
and 1.7. The Marysville WWTP and Ray Lewis and Sons both discharge to Mill 
Creek at river mile 18.3. A surrmary of the data can be found in Table VI-9. 
The tabulated data can be found in RD 3-28. 

The control station (RM 24.8) was considered to have good water quality (Class 
II) as determined by a high number of taxa (34) and a high diversity index 
(3.90). The next two stations, river miles 16.8 and 12.2, were located below 
the two discharges and exhibited similar results in regard to numbers of taxa 
(21, 20) and diversity indices (2.87, 2.82). There was, however, a marked 
difference in conmunity composition between the two sites. The stat~on at 
river mile 16.8 was almost completely dominated by ch i ronomids, while the 
sample from river mile 12.2 contained large numbers of the intermedi ate 
mayflies, Stenacron interpunctatum and Caenis sp. The predominance of 
tolerant taxa at r1V"er mile 16.8 and the low number of taxa at river mile 12.2 
were the primary reasons for designating both sites fa i r (Class II I ) . The 
next two stations (RM 11.6 and RM 7. 1) were also given a fair evaluation due 
primarily to the lack of pollution sensitive forms and the moderate number of 
taxa (25, 20). The most downstream station (RM 1.7) had an increase in number 
of taxa (28) but a marked decrease in the diversity index (1.78 ). The poor 
diversity was caused by the presence of the intermediate mayfly Stenacron 
interpunctatum which accounted for 77% of the sample. This station was still 
regarded to have fair water qua l ity (Class III). 

This survey indicated that either the Marysville WWTP or Ray Lewis and Sons 
discharge, or both had a definite impact on Mill Creek, as determined by the 
benthic biota. The river showed gradual improvement downst ream, but at no 
point did it reach the water quality of the station sampled above Marysvi l le. 
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Table VI-9: Suntnary of Benthic Data Collected from Mill Creek 
Relative to the Marysville Wastewater Treatment P(l~nt (WWTP ) 

Ray Lewis and Sons Discharges, July 1978 aJ 

24.8 16.8 12.2 11.6 7.1 

Number of Samplers 5 5 5 4 5 

Quantitative Taxa 34 21 20 25 20 

Qualitative Taxa 18 8 16 19 10 

1. 7 

5 

28 

18 

Organisms/Ft2 187 350 110 278 47 212 

Index (d) 3.90 2.87 2.82 3.51 3.26 1. 78 

Evaluation (Class) II III I II I I I I I I I II 

(a) The Marysvil 1 e WWTP and Ray Lewis and Sons discharges are located at 
RM 18. 3. 
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Whetstone Creek - M-3 
(Mt. Gilead Wastewater Treatment Plant - Koering Corporation ) 

In September 1973, three stations were established on Whetstone Creek in an 
effort to determine the impact of the Mt. Gilead WWTP and Koering discharges. 
The stations were located at river miles 25.8, 21.2, and 16.2. The Mt. Gilead 
WWTP and Koering Corporation discharges are located at river miles 21.7 and 
21.4, respectively. A sunmary of the data can be found in Table VI-10. The 
tabulated data can be found in RD 3-29. 

A high diversity index (3.71) was found at the station at river mile 25.8, but 
a marginal number of taxa (25) and low number of pollution sensitive organisms 
indicated fair water quality (Class III). The data from river mile 21 .2, 
below the dischargers, suggested organic enrichment reflected by the low 
diversity index (0.74). The cause of the low index was a marked increase in 
the number of oligochaetes, which skewed the balance of the community. 
Despite the low index, the water quality was considered fair due to the large 
number of taxa (27) and the presence of a few pollution sensitive organisms. 
The downstream station, (RM 16.2) had 32 taxa and a diversity index of 2.67, 
and was apparently recovering from the enrichment encountered at the previous 
site. This station was considered to have fair water quality. 

Although all three stations were conside~ed to have fair water quality, 
Whetstone Creek did receive an enrichment effect from either the Mt. Gilead 
WWTP or the Koering Corporation discharges, or both. 
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Table VI-10: Sunmary of Benthic Data Col l ected f rom Whetstone Creek 
Relative to the Mt. Gilead Wastewater Treatment Plant (WWTP) 

and Koering Corporation Discharges, October, 1973 (a) 

Station (RM) 

25.8 21.2 

Number of Samplers 5 5 

Quantitative Taxa 25 27 

Organ i sms/Ft2 102 723 

Index (d) 3.71 0. 74 

Evaluation (Class) I II III 

{a) The Mt. Gilead WwTP discharge is located at RM 21.7 . The Koering 
Corporation discharge is located at RM 21.4 . 

. ,./ 
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Olentangy River - M-3 
(Delaware Wastewater Treatment Pl ant ) 

In July 1977, three biological sampling stations were establ ished on the 
Olentangy River to determine the impact of the Delaware WWTP. These stat i ons 
were located at river miles 28.3, 22.5, and 18.2. The Delaware WWTP 
discharges to the Olentangy River at river mile 24.85. A surrmary of the data 
can be found in Table VI-11. The tabulated data is listed in RD 3-30. 

The data from the upstream station at river mile 28.3 showed a relatively high 
diversity index (3.23) and a low number of taxa (21) . The water quality at 
this site was considered fair (Class III) due primarily to the number of 
taxa. The next station (RM 22.5) revealed a decline in the diversity index 
(2.46) and an increase in number of taxa (24). This data indicated a sl ight 
organic enrichment, but no significant change in water quality. The most 
downstream station (RM 18.3 ) displayed increases in both numbers of taxa (20 ) 
and diversity (3.44). These improvements indicated that the river had 
probably recovered from the slight enrichment it had received, but it was 
still considered to have only fair water qualty at this point. 

According to this survey the Delaware WWTP discharge had a negligible impact 
on the Olentangy River. 
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Table VI-11: Sunmary of Benthic Data Collected from the Olentangy River 
Relative to the Delaware Wastewater Treatment Plant (WWTP) 

Discharge, August, 1977(a) 

Station (RM) 

28.3 22.5 18.3 

Number of Samplers 5 5 5 

Quantitative Taxa 21 24 26 

Qualitative Taxa 13 15 13 

Organisms / Ft2 250 24 26 

Index (d) 3.23 2.46 3.44 

Evaluation (Class) III III I II 

(a) The Delaware WWTP discharge is located at RM 24.85. 
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Big Darby Creek - M-6 
(Ranco Corporation ) 

In August 1975, three stations were sampled on Big Darby Creek t o determine 
the impact of the Ranco discharge. These stations were located at river miles 
54.2, 53.2, and 52.4. The Ranco discharge is located at river mi l e 54. 1. A 
summary of the data can be found in Table VI-12. The tabulated data can be 
found in RO 3-31. 

The upstream station, (RM 54.2 ), and the station immediately below the Ranco 
discharge, (RM 53.2), exhibited similar results in numbers of taxa (27, 28) 
and diversity indices (3.37, 3.72). These stations were only evaluated as 
fair (Class III), however, because of the sparsity of pollution sensitive 
organisms. The stream at river mile 52.4 declined in water quality. The 
stream at this station, although still considered to be in fair condition 
(Class III), declined to some degree as evidenced by decreases in both number 
of taxa (20) and diversity i ndex (2.68 ). 

The Ranco discharge apparently had no major impact on Big Darby Creek, as 
reflected by the benthic biota. 
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Table VI-12: Surrrnary of Benthic Data Collected from 
Big Darby Creek Relative to the Ranco Discharge, 

August, 1975(a) 

Station (RM) 

54.2 53.2 

Number of Samplers 5 5 

Quantitative Taxa 27 28 

Qualitative Taxa 17 15 

Organisms/Ft2 105 113 

Index (d) 3.37 3. 72 

Evaluation (Class) III III 

(a) The Ranco discharge is located at RM 54.1. 
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Scippo Creek - M-8 
(PPG Industri es ) 

Data were collected from three stations established on Sc ippo Creek in July 
1977, to determine the impact of the PPG Industries discharge. Stations were 
established at river miles 4.9, 4.4, and 2.25. The PPG discharge enters 
Scippo Creek at river mile 4.7. The benthic data collect~d at the three 
stations can be found in RO 3-32. A sulTITlary of the data can be found in 
Table VI-13. 

The number of taxa (27) and diversity index (3. 48 ) found at river mile 4.9 
located above the discharge, indicated good water quality (Class II). The 
water quality at station 4.4, located below the discharge, was poor (Class 
IV). The number of taxa was reduced to 12 and the diversity index was 2.50. 
There was also a reduction in both numbers and types of mayflies at this 
station. The number of taxa (26 ) and the diversity index (3.81) increased at 
river mile 2.25 and the spec ies composition was similar to t hat found at the 
station above the outfall. 

The PPG Industries effluent had a major deleterious effect on the water 
quality of Scippo Creek, but the stream recovered approximately 2.4 miles 
below the discharge. 
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Table VI-13: Sumnary of Benthic Data Collected from Scippo Creek 
Relative to the PPG Discharge, July, 1977 (a) 

Station (RM) 

4.9 4.4 2.2 

Number of Samplers 5 5 5 

Quantitative Taxa 27 12 26 

Qualitative Taxa 14 6 19 

Organisms/Ft2 294 64 364 

Index (d) 3.48 2.50 3.81 

Evaluation (Class) II IV II 

(a) The PPG discharge is located at RM 4.7. 
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Paint Creek - M-12 
(Washington Court House Wastewater Treatment Plant -

Armco Steel Corporation) 

In July 1975, four stations on Paint Creek and one on the East Fork of Paint 
Creek were established to determine the impact of the Washington Court House 
WWTP and Armco Steel discharges. The four stations in Paint Creek were 
located at river miles 81.7, 67.8, 63.5, and 59.8. The station in the East 
Fork was located at river mile 2.8. The Washington Court House WWTP and Armco 
Steel discharges enter Paint Creek at river miles 69.4 and 67.7, 
respectively. A sunmary can be found in Table VI-14. The tabulated data can 
be found in RD 3-33. 

There were two control stations: the upstream station in Paint Creek (RM 
81.7) and the East Fork station (RM 2.8). The water quality at these stations 
was considered to be fair (Class III) as determined by the numbers of taxa 
(13, 16) and moderate diversity indices (2.34, 3. 14). The station at river 
mile 67.8, located below both discharges, produced only two taxa and a 
diversity index of 0.34, which indicated very poor water quality (Class IV ) . 
The next downstream station, (RM 63.5), showed signs of improvement as 
reflected by increases in numbers of taxa (15) and diversity index (2.54). 
The lack of pollution sensitive organisms and abundance of oligochaetes, 
however, indicated poor water quality at this point. In spite of the high 
diversity index (3.77), the station at river mile 59.8 exhibited only fair 
water quality due to the number of taxa (22). 

Paint Creek underwent severe water quality degradation at river mile 67.8 
attributable to either the Washington Court House WWTP or Armco Steel 
discharges, or both . The river recovered approximately eight miles below this 
point. 
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Table VI-14 : Suntnary of Benthic Data Collected from Paint Creek and 
East Fork Relative to the Washington Court House Wastewater 

Treatment Plant (WWTP) and Armco Steel Discharges, August, 1975(a) 

Station (RM) 

East Fork Paint Creek 
2.8 81. 7 67.8 63.5 59.8 

Number of Samplers 5 4 5 4 5 

Quantitative Taxa 16 13 2 15 22 

Qualitative Taxa 12 10 7 9 12 

Organisms/Ft2 53 48 975 999 101 

Index (d) 3.14 2.34 0.34 2.54 3. 77 

Evaluation (Class) I II I II IV IV I II 

(a) The Washington Court House WWTP discharge is located at RM 69.4. The 
Armco Steel discharge is located at RM 67.7. 

,./ 

VI-35 



Fixed Stations Monitoring 

Stations on the Scioto mainstem were located at Prospect (RM 169.2 ), at Dubl in 
(RM 147.8 ), above Southerly WWTP (RM 119.2), below Southerly WWTP (RM 117.3 ), 
below Walnut Creek (RM 116.8), at Circleville (RM 100.8 ), above Deer Creek (RM 
85.4), at Chillicothe (RM 78.3), at Richmondale (RM 56.2), above Salt Creek 
(RM 52. 1), and below Scioto Brush Creek (RM 8.4). The sites at Circleville 
and Richmondale were National Ambient Stations. Water quality at the stat ions 
was evaluated as follows: 

Prospect - Good (Class II) in September 1977 (RD 3-34); Fair (Class III) 
in August 1976 (RD 3-35). 

Dublin - Poor (Class IV) in August 1974 (RD 3-36). 

Above Southerly WWTP - Poor (Class IV) in August 1974 (RD 3-37 ). 

Below Southerly WWTP - Poor (C lass IV) in August 1977 and 1974 (RD 3-38 
and 3-39). 

Below Walnut Creek - Poor {Class IV) in August 1974 (RD-40 ) . 

Circleville - Poor {Class IV) in August 1977, 1976, and 1974 (RD 3-41, 
3-42; 3-43 and 3-44 ). 

Above Deer Creek - Poor (Class IV) in August 1974 (RD 3-45 ). 

Chillicothe - Good (Class II) in August 1974 (RD 3-46 ). 

Richmondale - Fair (Class III) in September 1978, July 1977, August 1976 
(RD 3-47, 3-48 and 3-49). 

Above Salt Creek - Good (Class II) in August 1974 (RD 3-50 ). 

Below Scioto Brush Creek - Fair (Class III) in August 1974 (RD 3-51). 

Water quality on the Scioto mainstem at each station from Dublin (RM 147.8) to 
Deer Creek (RM 85.4) was classified as poor (Class IV ). Th is stretch included 
six data points and fourteen sample sets collected between August 1974 and 
September 1978. Despite similar evaluations, in at least one i nstance there 
was a noticeable change in the benthic conmunity from year to year . In 1974, 
samplers immediately below the Southerly WWTP were almost completely dominated 
by oligochaetes, which in some instances numbered in the hundreds of thousands 
(RD 3-39 ). Diversity indices at this site were very low (O. 11 East Bank, 0. 13 
West Bank), as were the number of taxa (5 East Bank, 9 West Bank ). In 1977, 
the total number of oligochaetes dropped to 197 on two sets of samples. 
Diversity indices (2 . 78 East Bank, 2. 63 West Bank) and number of taxa (1 4 East 
Bank, 14 West Bank) increased compared to the 1974 data. Even with these 
improvements, the water quality evaluation remained poor (C lass IV). However, 
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improvement was noticeable beween 1974 and 1977. No significant changes in ( 
the benthic community were observed and water quality evaluations did not vary 
with time in the remaining Class IV sites on the mainstem. 

All stations below Deer Creek were fair (Class III) with the exceptions of 
Chillicothe (RM 78.3) and above Salt Creek (RM 52. 1) which were designated 
Class II. This stretch, from river mile 78.3 to 8.4 included four data points 
and eight sample sets. The two sites designated as Class II were marginal 
between Class II and Class III. 

The Olentangy River was monitored at Worthington (RM 12.3) and Columbus (RM 
0.4) in August 1977 and August 1974, respectively (RD 3-52 and 3-53). The 
site at Worthington was a National Ambient Station. Water quality was fair 
(Class III) at the Worthington station and poor (Class IV) at the Columbus 
station. 

Evaluations on other selected tributaries of the Scioto River included: 

Little Walnut Creek at mouth (RM 0.7) - Good (Class II) in August 1974 
(RD 3-54). 

Big Darby Creek at Darbyville (RM 13.2) - Good (Class II) in August 1977 
{RD 3-55). · 

Paw Paw Creek below Crown Zellerback (RM 0.6) - Poor (Class IV) in August 
1974 (RD 3-56). 

Deer Creek at mouth fRM 1.1) - Good (Class II) in August 1974 (RD 3-57). 

Paint Creek at Bourneville (RM 21.6) - Good (Class II) in July 1977 
(RD 3-58). 

Paint Creek below Mead Paper (RM 1.9) - Poor (Class IV) in August 1974 
(RD 3-59). 

Salt Creek at mouth (RM 0. 1) - Fair (Class III) in August 1974 
(RD 3-60). 

Scioto Brush Creek at mouth (RM 0.2) - Excellent (Class I) in August 1974 
(RD 3-61). 

The station on Big Darby Creek at Darbyville was a National Ambient Station. 
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F. Hocking River Basin 

Fixed Stations Monitoring 

Fixed station monitoring in the Hocking River Basin consisted of five sets of 
samples collected from four data points. The samples were collected between 
August 1974 and October 1977. The Hocking River and a tributary, Clear Creek, 
were the streams sampled. 

Hocking mainstem stations were located at Enterprise (RM 73.4), Lancaster 
below the WWTP (RM 47.0), and at Athens (RM 33. 1). The site at Athens was a 
National Ambient Station. Water quality evaluations at the sites were as 
follows: 

Enterprise - Fair (Class III) in September 1977 (RD 3-62). 

Lanca?ter - Poor (Class IV) in August 1974 (RD 3-63). 

Athens - Fair (Class III) in September 1977 (RD 3-64). 

The stations at Enterprise and Athens were determined to have only fair water 
quality even though diversity indices were greater than 3.0 in both cases. 
The low numbers of taxa at Enterprise (17) and Athens (22) were the 
compromising factors in the evaluations. 

Clear Creek was sampled at river mile 2.1 in October 1977 and then again in 
October 1976 (RD 3-65 and 3-66). Water quality was good (Class II) during 
both sampling periods. 

/ 
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G. Muskingum River Basin 

Biological monitoring was conducted to determine the impact of two major 
dischargers in the Muskingum River Basin. Benthic samples were collected in 
1977 relative to the Ashland WWTP which discharges to Jerome Fork of the 
Mohican River. Also in 1977, data was collected relative to the Mt. Vernon 
WWTP which discharges to the Kokosing River. 

Fixed station monitoring in the basin consisted of 18 sets of samples 
collected from 12 data points. Streams sampled included the Muskingum River, 
Tuscarawas River, Mohican River, Sugar Creek, Black Fork of the Mohican, Rocky 
Fork of the Mohican, Crooked Creek, and Wills Creek. 

Jerome Fork - P-2 
(Ashland Wastewater Treatment Plant) 

In August 1977, three stations were established on the Jerome Fork of the 
Mohican River. The purpose was to monitor the impact of the Ashland WWTP on 
Jerome Fork. These stations were located at river miles 14.0, 9.1 and 0.9. 
The Ashland WWTP discharges to Lang Creek about 0.25 mile from its confluence 
with Jerome Fork. Lang Creek enters Jerome Fork at river mile 12.3. A 
summary of the data can be found in Table VI-15. The tabulated data can be 
found in RD 3-67. 

The upstream station (RM 14.0) was found to have a high diversity index (3.67) 
but only a marginal number of taxa (25) which indicated fair water quality 
(Class III). The station at river mile 9.1, located below Lang Creek, 
exhibited a decrease in number of taxa (20), diversity (2.72), and pollution 
sensitive organisms. The water quality at this point was still considered 
fair even though the data demonstrated a degree of degradation. The station 
at river mile 0.9 had increases in both number of taxa (30) and diversity 
{3.50) which indicated an apparent recovery, but still received a fair (Class 
III ) evaluation. 

All three stations on Jerome Fork were considered to have fair water quality. 
However, the Ashland WWTP did have a moderate deleterious impact on Jerome 
Fork, as evidenced by the benthic biota. 
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Table VI-15: Surnnary of Benthic Data Collected from Jerome Fork 
Relative to the Ashland Wastewater Treatment Plant (WWTP) 

Discharge, September, 1977(a ) 

Station (RM) 

14.0 9.1 

Number of Samplers 5 5 

Quantitative Taxa 25 20 

Qualitative Taxa 5 9 

0.9 

5 

30 

5 

Organisms/Ft2 274 107 210 

Index (d) 3.67 2. 72 3.50 

Evaluation (Class) I II III I II 

(a) The Ashland WWTP discharge is located near the mouth of Lang Creek which 
enters Jerome Fork at RM 12.3. 
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Kokosing River - P-12 
(Mt. Vernon Wastewater Treatment Plant) 

In August 1977 four stations were established on the Kokosing River to 
determine the impact of the Mt. Vernon WWTP. These stations were located at 
river miles 29.6, 23.3, 20.6, and 11.6. The Mt. Vernon WWTP effluent enters 
the Kokosing River at river mile 24.9. A surrmary of the data can be found in 
Table VI-16. The tabulated data can be found in RD 3-68. 

The upstream station (RM 29.6) displayed excellent water quality (Class I) 
illustrated by an abundance of pollution sensitive organisms, a large number 
of taxa (33), and a diversity index of 3.18. Below the Mt. Vernon WWTP the 
station at river mile 23.3 exhibited an increase in diversity (3.97) along 
with the same number of taxa (33) as the previous station. A reduction in the 
number of pollution sensitive taxa, however, was the basis for lowering the 
water quality consideration at this site to good (Class II). The next two 
stations, (RM 20.6 and 11.6), both expressed similar results in number of taxa 
(26, 34), diversity indices (3.34, 3.20) and abundance of pollution sensitive 
organisms. 

The Kokosing River, considered to have excellent water quality upstream, 
underwent a negligible impact as a result of the Mt. Vernon WWTP discharge. 

Fixed Stations Monitoring 

Four stations were located on the Muskingum mainstem at Coshocton (RM 108.1), 
Dresden (RM 91 .1), McConnelsville (RM 47.7), and Beverly (RM 24.0). The sites 
at Coshocton and McConnelsville were National Ambient Stations. Water Quality 
at the sites was evaluated as follows : 

Coshocton - Poor (Class IV) in November 1977 (RD 3-69) . 

Dresden - Fair (Class III) in September 1977 and 1976 (RD 3-70 and 3-71). 

McConnelsville - Fair (Class III) in October 1978 and September 1977 (RD 
3-72, 3-73; 3-74, 3-75). 

Beverly - Fair (Class III) in September, 1976 (RD 3-76). 

The site at Coshocton, located below the WWTP, was evaluated as poor despite 
the presence of six species of mayflies and caddisflies. The presence of 
numerous oligochaetes (2,331), low diversity index (1.74), and low number of 
taxa (15) were the deciding factors. The site at Beverly was only marginally 
fair. The presence of mayflies, hellgramites, and large numbers of 
cadd i sflies (5,216) were the determining factors in this evaluation, even 
though the number of taxa was low (14). 

VI-41 



Table VI-16: Sunmary of Benthic Data Collected from the Kokosing River 
Relative to the Mt. Vernon Wastewater Treat~ent Plant (WWTP) 

Discharge, September, 1977(aJ 

Station (RM) 

29.6 23.3 20.6 11.6 

Number of Samplers 5 5 5 5 

Quantitative Taxa 33 33 26 34 

Qualitative Taxa 9 6 12 13 

Organisms/Ft2 857 188 558 1056 

Index (d) 3.18 3.97 3.34 3.20 

Evaluation (Class) I II II II 

(a) The Mt. Vernon WWTP discharge is located at RM 24.9. 

,/ 
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One station was located on the Tuscarawas River at river mile 87.4 below the 
Massilon WWTP (RO 3-77). The site sampled in September 1977, was a National 
Ambient station. Water quality at this site was poor (Class IV) due to a low 
number of taxa (17), a low diversity index (1.20), and the near absence of 
pollution sensitive organisms. 

Sugar Creek, a tributary of the Tuscarawas River, was sampled at river mile 
0.6 near Dover in October 1976. Tabulated data can be found in RD 3-78. The 
site was evaluated as fair (Class III). 

In the Mohican River drainage basin, fixed stations were sampled on the 
Mohican mainstem at Greer (RM 16.7), Black Fork of the Mohican at Shelby (RM 
53.0), and Rocky Fork of the Mohican at Mansfield (RM 14.4). The site at 
Greer was a National Ambient Station. The sites at Shelby and Mansfield were 
located below Ohio Steel Tube and Empire Detroit Steel, respectively. Water 
quality at the sites was evaluated as follows: 

Greer - Good (Class II) in September 1978 and 1977 (RD 3-79, 3-80; 3-81). 

Shelby - Poor (Class IV) in August 1974 (RD 3-82). 

Mansfield - Poor (Class IV) in August 1974 (RD 3-83). 

In the Wills Creek drainage basin, fixed stations were sampled on the Wills 
mainstem at Cambridge below the WWTP (RM 58.5) and below the Wills Creek dam 
(RM 5.9). A tributary, Crooked Creek, was also sampled near Champion Spark 
Plug (RM 2.6). Water quality at the sites was evaluated as follows: 

Cambridge - Poor (C lass IV) in October 1977 (RD 3-84). 

Wills Creek Dam - Fair (Class III) in September 1976 (RD 3-85). 

Crooked Creek - Fair (Class III) in August 1975 (RO 3-86). 

Both sites on the mai nstem were considered marginal in their class designation. 
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H. Mahoning River Basin 

Mahoning River - T-2 
(North American Rockwell) 

In October 1974, four stations were sampled on the Mahoning River to monitor 
the effect from the North American Rockwe l l discharge. Three stations were 
located on the Mahoning River mainstem and one station on the West Branch of 
the Mahoning. The West Branch location was at river mile 1.9. The three 
mainstem stations were located at river miles 54.8, 51.8, and 47.5 . North 
American Rockwell discharges to the Mahoning River at river mile 53.9. A 
summary of the data can be found in Table VI-17. The tabulated data can be 
found in RD 3-87. 

The West Branch station (RM 1.8) and the upstream Mahoning River station (RM 
54.8) were control stations and both were considered to have fair water 
quality (Class III). The number of taxa (23,27) and numbers of pollution 
sensitive organisms from each station were the basis of the evaluation. The 
station below North American Rockwell (RM 51.8) was found to have a diversity 
index of 2.90 and 18 taxa. Water quality was fair (Class III). However, the 
decrease in number of taxa and a further reduction of pollution sensitive 
forms suggested some degradation had occurred. The station at river mile 47.5 
was found to have marked decreases in number of taxa (11) and diversity (2.29 ) 
indicating a further reduction in water quality to a poor (C lass IV ) 
evaluation. 

The discharge of North American Rockwell had a slight impact on the water 
quality of the Mahoning River at river mile 51.8, as determined by the benthic 
biota. The reason for the further reduction in water qualty at river mile 
47.5 cannot be determined at this time. 
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Table VI-17: Su1T1T1ary of Benthic Data Collected from the 
Mahoning River Relative to the North A~~rican Rockwell Discharge, 

October, 197 4 la J 

Station (RM) 

West Branch Mahoning 
1. 9 54.8 51.8 47 .5 

Number of Samplers 5 5 5 5 

Quantitative Taxa 23 27 18 11 

Qualitative Taxa 20 15 10 8 

Organisms/Ft2 116 368 236 72 

Index (d) 3. 71 3.25 2.90 2.29 

Evaluation (Class) III I II I II IV 

(a) The North American Rockwell discharge is located at RM 53.9. 



I. Maumee River Basin 

Biological monitoring was conducted in two streams to determine the impact of 
four major dischargers in the Maumee River Basin. Benthic samples were 
collected in 1974, 1976, and 1977 relative to the Lima WWTP, the Standard Oil 
Company and the Vistron Corporation all of which discharge to the Ottawa 
River. Samples were collected from the St. Joseph River in 1975, to monitor 
the effects of the Edgerton Metals Incorporated discharge. 

Fixed station monitoring in the basin consisted of seven sets of samples 
collected from two data points. The samples were collected between August 
1974 and July 1978. Streams sampled were the Maumee River and Town Creek, a 
tributary of the Little Auglaize River . 

St. Joseph River - A-9 
(Edgerton Metals) 

Three stations were established in July 1975, on the St. Joseph River to 
monitor the effect of the Edgerton Metals discharge. These stations were 
located at river miles 51.3, 49.8, and 42.3. The Edgerton Metals discharge 
enters the St. Joseph River at river mile 50.92. A sunmary of the data can be 
found in Table VI-18. The tabulated data can be found in RD 3-88. 

The data from all three stations demonstrated good water quality (Class II). 
Stations 51.3 and 49.8 had moderately high numbers of taxa (26, 27) and 
reflected healthy conditions demonstrated by the abundance of pollution 
sensitive taxa. Mayflies, stoneflies, and caddisflies comprised approximately 
40% of the taxa from each station. The furthest downstream station, at river 
mile 42.3, displayed similar good water quality with a high number of taxa 
(32) and a high diversity index (3. 19). 

The results of this survey showed that the Edgerton Metals discharge did not 
induce any detectable impact on the St. Joseph River . 
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Table VI-18: Sunmary of Benthic Data Collected from the 
St. Joseph River Relative to the Edg~rton Metals Discharge, 

August, 1975(aJ 

Station (RM) 

51.3 49.8 42.3 

Number of Samplers 5 5 5 

Quantitative Taxa 26 27 32 

Qualitative Taxa 15 10 12 

Organisms/Ft2 190 168 154 

Index (d) 3.14 3.54 3.19 

Evaluation (Class) II II II 

(a) The Edgerton Metals discharge is located at RM 50.9. 

,./ 
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Ottawa River - A-4 
(Lima Wastewater Treatment Plant 

Standard Oil Company - Vistron Corporation) 

In August of 1977, 1976, and 1974, benthic sampling was conducted on the 
Ottawa River to determine the impact of the Lima WWTP, Standard Oil Company, 
and Vistron Corporation discharges. Six stations sampled in 1974 were located 
at river miles 46.0, 37.7, 37 .4, 36.8, 32.6, and 28.8. Two additional 
stations were established in 1976 at river miles 16.0 and 1.0. During 1977, a 
new station was established at river mile 22.1. Other stations remained the 
same as in 1976, except the station at river mile 16.0 was not sampled. In 
addition, two stations were established on the Auglaize River in 1977 above 
and below the confluence with the Ottawa at river miles 34.6 and 28.5. 
Summaries of the data can be found in Tables VI-19, VI-20, and VI-21. The 
tabulated data can be found in RD 3-89, 3-90, and 3-91. 

Station 46.0 consistently had the highest number of taxa (17, 28, 27) and 
diversity indices (3.35, 3.16, 3,44) during the three sampling periods. The 
number of pollution sensitive taxa, however, was never greater than 17% of the 
total numbers of taxa which ind4cated fair water quality (Class III) for this 
station. The next downstream station (RM 37.7) deteriorated to a poor water 
quality (Class IV) situation as illustrated by the elimination of pollution 
sensitive forms and marked decreases in number of taxa (9, 8, 9) and diversity 
indices (1.50, 2.03, 1.62). This station is located above any major discharge 
and was apparently affected by combined sewer overflows from the City of 
Lima. The water quality of the Ottawa was considered poor from inmediately 
below the major discharges to its confluence with the Auglaize River. This 37 
mile stream segment was found to have the poorest conditions at stations 32.6 
and 28.8. In 1974 the station at river mile 28.8 produced only four taxa and 
a diversity index of 0.11. In 1976, worse conditions were found at station 
32.6 which were demonstrated by a very low diversity index (0.01) and number 
of taxa (2). The station located at river mile 16.0, sampled only in 1976, 
was similar to the preceeding station in regard to the number of taxa (14 ) and 
diversity index (2.27). Improvement was noted by the appearance of the mayfly 
Callibaetis in the quantitative sample. This was the first mayfly found in 
the multiple-plate samplers since river mile 46.0. However, the river at this 
point, approximately 20 miles below Lima, represented a substantially stressed 
environment. The most downstream station (RM 1.0) sampled in the Ottawa River 
(sampled in 1976 and 1977), showed further improvement by increases in 
diversity (3.10, 2.20) and numbers of taxa (18, 14). Though improvement i n 
water quality was demonstrated here, the low numbers of taxa and pollution 
sensitive organisms still indicated poor water quality. 

Two stations sampled in the Auglaize River in 1977 (RM 34.6 and 28.5) were 
both found to exhibit good water quality (Class II) demonstrated by good 
representation from the pollution sensitive groups, numbers of taxa (30, 24 ) 
and diversity indices of 3.27 and 3.37. 

The Lima WWTP, Standard Oil Company, and Vistron Corporation discharges were 
found to have a dramatic impact upon the Ottawa River, as determined by the 
benthic biota. The Ottawa River was not found to have any si gnificant effect 
on the Auglaize River. A more detailed account of this study can be found in 
Martin et al (1979). 

.., 
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Table VI-19: Surmiary of Benthic Data Collected from the Ottawa and 
Auglaize Rivers Relative to the Lima Wastewater 
Treatment Plant (WWTP), Standard Oil Company, 

and Vistron Corporation Discharges, August, 1977(a) 

Station (RM) 

Ottawa River Auglaize River 
46.0 37. 7 37 .4 36 .8 32.6 28.8 22.1 1.0 28.5 34.6 

Number of Samplers 5 5 5 5 5 5 5 5 5 5 

Quantitative Taxa 27 9 14 11 8 5 14 14 30 24 

Qualitative Taxa 15 17 13 12 12 13 19 14 18 22 

Organisms/Ft2 198 520 746 109 438 346 143 183 213 150 

Index (d) 3.44 1.62 1. 90 1. 96 2.04 0.29 1.87 2.20 3.27 3.37 

Evaluation (Class) I II IV IV IV IV IV IV IV II II 

(a) The Lima WWTP, Standard Oil Company, and Vistron Corporation discharges 
are located at RM's 37.6, 37.2, and 36.9, respectively. 
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Table VI-20: Surrmary of Benthic Data Collected from the 
Ottawa River Relative to the Lima Wastewater Treatment Plant (WWTP), 

Standard Oil Company, and Vistron Corporation Discharges, August, 1975(a) 

Station (RM) 

46.0 37.7 37.4 36.8 32.6 28.8 16.0 1.0 

Number of Samplers 5 4 5 5 5 5 5 5 

Quantitative Taxa 28 8 11 7 2 5 14 18 

Qua 1 itati ve Tax a 8 9 5 5 5 6 7 5 

Organisms/Ft2 84 27 417 254 2327 812 85 91 

Index (d) 3.16 2.03 2.31 1. 73 0.01 0.32 2.27 3.10 

Evaluation (Class) I II IV IV IV IV IV IV IV 

(a) The Lima WWTP, Standard Oil Company, and Vistron Corporation discharges 
are located at RM's 37.6, 37.2, and 36.9, respectively. 

,/ 
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Table VI-21: Su1T111ary of Benthic Data Collected from the 
Ottawa River Relative to the Lima Wastewater Treatment Plant (WWTP), 

Standard Oil Company, and Vistron Corporation Discharges, August, 1974(a) 

Station (RM) 

46.0 37. 7 37 .4 36 .8 32. 6 28.8 

Number of Samplers 5 4 5 5 5 5 

Quantitative Taxa 17 9 4 4 5 4 

Qualitative Taxa 33 14 1 9 11 14 

Organisms/Ft2 27 1321 3 105 1038 2107 

Index (d) 3.35 1.50 (b) 1.17 1. 78 0.11 

Evaluation (Class) I II IV IV IV IV IV 

(a) The Lima WWTP, Standard Oil Company, and Vistron Corporation discharges 
are located at RM's 37.6, 37.2, and 36.9, respectively. 

(b) Inadequate number of individuals to calculated. 
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Fixed Stations Monitoring 

A National Ambient Station located on the Maumee mainstem at Waterville (RM 
21.0 ) was sampled in July 1978, September 1977, and August 1976. Tabulated 
data can be found in RD 3-92, 3-93 (1978); 3-94, 3-95 (1977); and 3-96 
(1976). Water quality was evaluated as fair (Class III) on all dates 
sampled. No significant change in water quality was observed over the three 
years of sampling. 

Town Creek was sampled at Van Wert below the WWTP (RM 3.7) in September 1977, 
and August 1974 (RD 3-97 and 3-98). Water quality was poor (Class IV ) during 
both sampling periods. 

VI-52 



J. Portage River Basin 

Biological monitoring was conducted to determine the impact of one major 
discharger in the Portage River Basin. Benthic samples were collected from 
the Portage River in 1974 to monitor the effect of discharges from Brush 
Wellman. 

Fixed station monitoring in the basin consisted of two sets of samples 
collected from one data point on the Portage River in 1977 and 1978. 

Portage River - B-2 
(Brush Wellman) 

Two stations were established in 1974 on the Portage River to determine the 
impact of the Brush Wellman discharge. These two stations were located at 
river miles 17.3 and 15.8. Brush Wellman discharges to the Portage River at 
river mile 16.6. A surrmary of the data can be found in Table VI-22. The 
tabulated data can be found in RD 3-99. 

The control station (RM 17.3) produced 21 taxa and a diversity index of 3.02. 
The water quality was evaluated as fair (Class III). The station at river 
mile 15.8, located below the discharge, was sampled on both banks due to the 
increased width of the river. The data here showed a major deterioration in 
water quality as demonstrated by the dramatic reductions in number of taxa 
(5,8), diversity index (0.42, 1.01), and pollution sensitive organisms. 
Subsequent to the completion of the survey, this work group was made aware of 
the fact that estuary conditions may periodically exist at river mile 15.8. 
Therefore, whether the deterioriation is due to the influx of Lake Erie water 
or the Brush Wellman discharge is not known. 

Fixed Stations Monitoring 

A National Ambient Station located on the Portage mainstem at Woodville (RM 
27.8) was sampled in July 1978 and September 1977. Tabulated data can be 
found in RD 3-100 and 3-101 . Water quality was good (Class II ) during both 
sampling periods. 

K. Sandusky River Basin 

Fixed Stations Monitoring 

Fixed station monitoring in the Sandusky River Basin consisted of one set of 
samples collected from the Sandusky River above Fremont {RM 23 .4) in 
September, 1977 (RD 3-102). The site was a National Ambient Station. Water 
quality was excellent (Class I) based on the high number of taxa, a high 
diversity index, and an abundance of pollution sensitive organisms. 
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Table VI-22: Sunmary of Benthic Data Collected from the 
Portage River Relative to the Brush Wellman Discharge, August, 1974(a) 

Station (RM) 

East Bank West Bank 
17.3 15.8 15 .8 

Number of Samplers 5 5 5 

Quantitative Taxa 21 5 8 

Qualitative Taxa 32 11 2 

Organisms/Ft2 466 9246 4321 

Index (cf) 3.02 0.42 1.01 

Evaluation (Class) III IV IV 

(a) The Brush Wellman discharge is located at RM 16.6. 
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L. Black River Basin 

Fixed Stations Monitoring 

Fixed station monitoring in the Black River Basin consisted of three sets of 
samples collected from two data points. The stations were located on the 
Black River below the Elyria WWTP (RM 9.4) and at Elyria (RM 14.9) . The site 
at Elyria was a National Ambient Station. Water quality at the sites was 
evaluated as follows: 

Elyria - Poor (Class IV) in August 1978 and July 1977 (RD 3-103, and 
3-104). 

Below Elyria - Poor (Class IV) in July 1977 (RD 3-105). 

M. Cuyahoga River Basin 

Fixed Stations Monitor i ng 

Fixed station monitoring in the Cuyahoga River Basin consisted of two sets of 
samples collected from the Cuyahoga River at Independence (RM 14.2) in August 
1978 and 1977 (RD 3-106 and 3-107). The site was a National Ambient Station. 
Water quality was poor (Class IV) during both sampling periods. 
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V. FISH EVALUATIONS 

Fish are useful indicators of water quality. They are the end product of most 
aquatic food webs and, therefore, are integrators of community response, with 
their biomass being dependent on the primary and secondary productivity of the 
aquatic comnunity. Fish also constitute a conspicuous part of the aquatic 
biota, generally reproduce once per year, are sensitive to a wide range of 
substances and conditions, and there is an abundance of information about 
their life history, environmental requirements, and geographical distribution. 

Ohio EPA includes fish relative abundance and distribution assessments as part 
of the biological sampling program associated with intensive surveys. Fish 
sampling as part of the intensive surveys was fully implemented during 1979, 
with previous efforts in the Ottawa River and Mill Creek described in Martin 
et al. (1979) and Yoder et al. (1980), respectively. The 1979 fish data will 
be Tiicluded in the intensfv~survey reports to be published in 1980. 

All fish relative abundance data are entered into the Fish Information System 
(FINS) which was developed by the Ohio EPA for the purposes of storage and 
analysis. Data are stored by date, basin-river code, and river mile (RM) and 
analyzed for both comnunity (all species included) and population (si ngle 
species) parameters. Community parameters include relative abundance, 
diversity indices, percent composition, and similarity coefficients. 
Population parameters include relative abundance (number and weight), length 
frequency, and condition factor. 

FISH KILL INFORMATION 

The Ohio Department of Natural Resources, Division of Wildlife investigates 
and has statutory jurisdicition over incidents involving kills of wild 
animals, including fish. The Division of Wildlife publishes a yearly report 
entitled "Water Pollution, Fish Kills, and Stream Litter Investigations ... " 
These reports contain the following information. 

1) A yearly sumnary of investigations. 

2) Identification of the sources of pollution causing wild animal kills. 

3) Surrmaries of each specific fish kill or stream litter investigation 
by date, county, water body, suspected pollutant, number of wild 
animals killed, and type of operation responsible for each incident. 

These annual reports are available from the Ohio Department of Natural 
Resources, Division of Wildlife, Fountain Square, Columbus, Ohio 43224. 
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Ohio Lakes and Reservoirs 

I. SUMMARY 

This section includes a general description of the Ohio EPA's lake sampling 
program, morphological, chemical/physical and biological surnnaries for 45 
lakes sampled by Ohio EPA/U.S. Geological Survey (1975 to 1977), an evaluation 
of lake water quality problems (mine drainage, elevated metal concentrations, 
sanitary and urban related water quality problems) and a trophic level 
(nutrient) evaluation for 83 lakes and reservoirs. A method described by 
Carlson (1977), which uses chlorophyll a, secchi disc, or total phosphorus to 
calculate a Trophic State Index, was used to determine trophic level. Table 
VII-1 is an inventory of 210 public lakes with a surface area greater than 15 
acres . Major and minor basins of the Ohio River and Lake Erie are grouped 
separately and arranged in order from west to east (Figure VII-1). Lakes and 
reservoirs within basins are arranged alphabetically. 

Table VII-1 also includes lake location (county, longitude, latitude and map 
codes), morphometric data, trophic level determination and chemical parameters 
which exceed Ohio's water quality standards. 

I I. INTRODUCTION 

Ohio has more than 200 publicly owned lakes and reservoirs greater than 15 
acres in surface area, for a combined surface area of more than 100,000 acres. 
Table VII-1 is an inventory of these lakes and reservoirs, and summarizes 
location, orgin, use, morphometric characteristics, trophic classification, 
and availability of scientific data for each lake and reservoir. Lakes and 
reservoirs are listed alphabetically within the drainage basin in which they 
are located. The major and minor basins of the Ohio River and Lake Erie 
watersheds are grouped separately and arranged in order from west to east 
(Figure VII-1) . 

The Ohio Department of Natural Resources has compiled an inventory of Ohio's 
lakes, public and private, greater than five acres (Bowell, 1980). 
Information provided for each lake includes, latitude and longitude, location 
by county and township, lake type, drainage basin, purpose, and surface area. 

An ongoing cooperative program between the Ohio EPA and U.S . Geological Survey 
(USGS) was initiated in 1975 to determine the water quality of Ohio's publicly 
owned lakes and reservoirs. The program is designed to provide baseline data 
on a wide spectrum of parameters, while providing sufficient information for 
trophic level determination. Sampling occurs in early spring, before thermal 
stratification, and again in late surrmer during peak stratification. Physical 
and chemical profile measurements are made at primary stations established in 
the deepest part of each lake. Secondary stations are established in larger 
lakes to detect horizontal differences in water quality. Sampling stations 
are also located on the principal tributaries of each lake to determine inflow 
water quality. Table VII-2 lists the parameters measured and sampling regime 
for both lake and inflow stations. 
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Figure VII-1. 
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Major and Minor Basins of Lake Erie and 

the Ohio River .a 
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Scale - miles 
0 20 

Minor I.AKE ERIE TRIBUI'AR!ES 
Ohio R. Bas.ins 

Ashtabula R. G 
Captina Cr 19 Chagrin R. F 
Cross Cr 23 Conneaut Cr. H 
l)Jck Cr 16 f'bddy Cr. C 
Eagle Cr 4 Raccoon Cr 11· Ottawa R. A 
Forked Run 14 Shade R 13 Raccoon Cr. D 
leading Cr 12 She.."langO R 27 Rocky R. E 
L. Beaver Cr 26 Srort Cr 22 Toussaint Cr. B 
L. Hocking R 15 Straight Cr 3 
L. ?1uskinq..tm R 17 Storms Cr 9 
L. Scioto ?. 7 Sunfish Cr 18 
L. Yella.v Cr 25 Syrnnes Cr 10 
M:Mahan Cr . 20 Turkey Cr 6 
Mill Cr 1 i·lheeling Cr 21 
Ohio Drush er 5 White Qak Cr 2 
Pine Cr 8 Yellaw Cr 24 

a 
Major basins are named on map, minor basins are numbered, 

or lettered,. 
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Table VII-lA: Inventory of Lckes and Reservoirs; 
Morphometric d~ta lr.d literature references 

Major Basins Tributary to the Ohio River 

Name Location Impounded Surface Orainag~ Capacity Shoreline Surf ace Date OEPA/USGS Additional 
(County) Stream Arel Arel (sq mi) (acre ft) (mi) Elev. (ft) Const. Data Data 

Acres 

Wabash R. Basin ---
Wabash River Conservancy Darke Wabash 140 - 934 - 1012 1964 
Reservoir #1 

Great Miami R. Basin 

Acton lake Butler fourm1le Crk 625 99 9400 8 863 1956 1975 

Bass Lake Greene Unnamed 40 12 

' Buck Creek Lake Clark Buck Creek 2120 82 36900 10 1012 1974 1977 
(Clarence J. Brown Lake) 

Clark Lake Cl ark Sinking Crk 100 6.7 507 3 - 1957 1979 

East11ood Lake Montgomery Mad River 125 

< Echo Lake Miami Unn:illled 15 2.1 
...... ...... 
I Englewood Reservoir Montgomery Stillwater 130 651 - - 816 1922 
w (a dry dJm) River 

Grand Lake St. Marys See Maumee River Basin 

Huffman Reservoir Greene Mad River 43 671 - - 777 1922 
(a dry dam) 

Indian Lake Log3n N. Fork Grt 
Miami River 

6134 110 45900 29 998 1852 1977 USEPA, 75 

Kiser Lake Champaign Mosquito Crk 380 98 3215 5 1067 1940 1977 

L. L ora,ni e Shelby Loramie Crk 785 70 13000 30 - 1844 1975 USEPA, 75 

Mi3mi-Whitewater Lake Hamilton Unnamed 35 - - - - 1967 

Old Reid Memorial Pk. Lake C l.,rk Unnamed 15 

Rush Run Lake Preble Rush Run 54 - 820 - 965 1969 

Swift Run Lake Miami Patterson 40 7.3 - 2.1 903 19:>0 
Run 



Table VIl-1A (Ccr.tinued ) 

Major Basins Tributary to the Ohio River 

Name Location Impounded Surf ace Drainage Cap~city Shoreline Surface D:1te OEPA/USGS Additional 
(County) Stream Area Area (sq mi) (acre ft) (mi) Elev. (ft) Const. Data Data 

{Acres 

L. Miami R. Basin 

Caes ar Creek Lake Warren Caesar Crk 2830 237 102000 - 849 1977 1978 

Cowan Lake C 1 i nton C°"'an Crk 720 51 12000 17 960 1947 1975 

East Fork Lake Clermont E. Fork 2120 342 90400 - 733 1978 1979 
L. Miami 

Lake Isabella H.'lllli lton 23 

, ,New Wilmington Rese:rvoi r C 1 i nton Upground 54 NA 1013 - 1070 1963 

Spring Valley Lake Warren Unnamed 79 - 87 2 - 1936 

Stonelick Lake Clermont Stonelick 171 23 1750 
. 

9.5 875 1949 1977 
Creek 

< 
t-1 Wilmington Res Clinton Upground - - 276 NA 1070 1945 ...... 
I 

-"" Scioto R. Basin 

Alum Creek Lake Delaware Al um Creek 3387 123 - 46 888 1975 1976 

Amann Rejervoi r Merrow Rocky Fk of 24 11 200 - - 1943 
Olentangy R 

Amie.ks Reservoir Morrow Upground 49 NA 1515 - - 1968 

Deer Creek Lake Pickaway Deer C1·eek 1277 278 21029 - 810 1968 1975 US EP A, 1975 

llel aware Lake Del aware Ol ent angy R 1300 381 14000 35 915 1951 - USEPA, 1975 

Griggs Reservoir Franklin Scioto R 385 1052 4563 15 - 1905 1979 

Hammer town Lake Jackson Unn amed 186 3.1 4200 8.4 690 1955 1979 
(Jackson City Reservoir) 

Hargus Lake Pickaway Hargus Crk 146 6.5 2325 5 822 1956 1978 

Hillsboro Res ervoir Highland Spring Brk 22 1.0 212 - 1018 1947 



Table Vlf-JA (Continuedi 

Major Basins Tributary to the Ohio River 

NJme locat I on Impounded Surface Drainage Capacity Shoreline Surf ace Date OEPA/USGS Additional 
(County) Stream Area Area (sq mi) (acre ft) (mi) Elev. (ft) Const. Data Data 

{Acres 

Scioto R. Basin {Continued) 

Hoover Reservoir Franklin Big Walnut 
Creek 

2825 190 60470 45 890 1955 1975 USEPA, 1975 

L. Katharine Jackson Rock Run 51 - - - 662 1940 

Madison Lake Ma<lison Deer Crk 106 57.2 594 4 965 1946 1979 

Mount Gilead Lake Morrow SJ/ils Crk - - - 1.3 - 1930 - USEPA, 1975 

'-0' Shaughnessy Reservoir Delaware Sci cto R 829 997 13120 17 845 1925 - USEPA, 1975 

Paint Creek Lake High 1 and Paint Creek 1190 573 20300 30 798 1973 1975 

Pine Lake Ross Tar Hollo,,i 14 2.4 134 0. 9 792 1938 
Creek 

Powers Reservoir Crawford Upground 29 NA 460 - 11 59 1957 

Richwood Lake Union Dugout 15 NA - 1 - 1940's 
<: 
-< 1975 
-< Roc:.y Fork Lake Highland Rocky Fork 2020 114 34100 30 880 1953 USEPA, 1975 
I Creek 
J1 

Ross Lake Ross Unnamed 140 - - - - 1968 1979 

Washington C.H. Reservoir Fayette Upground 32 NA 614 1 995 1955 

Westerville Reservoir Del a:'iare Unnamed 53 2. 7 730 - 877 1%0 

L. White Pike Pee Pee Crk 337 37 3734 8.3 570 1935 1979 

Hock in~. Basin 

Burr Oak Lake Athens E Branch of 664 33 9300 20 721 1952 1976 
(Tom Jenkins Reservoir) Sunday Crk 

Clouse Lake Perry Center Branch 42 
L. SrJsh Crk 

- 234 1.5 852 1948 

-



Table VII-lA (Contin u2d) 

Major Basins Tributary to the Ohio River 

Name Location Impounded Surface Drainage Capacitr Shoreline Surface Date OEPA/USGS Additional 
(County) Stream Area Area (sq mi) (acre ft (mi) Elev. (ft) Const. Data Data 

Acres 

Hocking R. Basin {Continued} 

Corning Reservoir Perry 16 

Dow Lake Athens S trouds Run 153 7.3 1844 7 660 1884 1978 

Essington Lake Perry Unnamed 1 r .o 0.7 120 - 958 1945 

Fox Lake Athens Unnamed 48 4.0 465 - 694 1967 

Greenfield Lake Fairfield Unnamed 14 0.9 80 - 923 1961 
I. 

L. Logan (Hocking Lake) Hocking Clear Fk 341 14.0 3142 10 - 1955 1976 

Marg~ret Creek Conservancy Athens Biddle Crk 28 4.2 105 - 696 1971 
District Structure #4 

New Lexington Reservoir Perry Unnamed 27 0.8 344 - 912 1936 

Oakthorpe Res. (Rush Run Fairfield 43 - 795 - 915 1975 
< Conservancy District #VI-D) ..... ..... 
I flock ~: i 11 Lak e (Hunters Run Fairfield Unnamed 20 8.0 150 - 910 1960 

O'I Conservancy Distri c t #9) 

Rush Creek Convers ancy 
Dist. Struct~res 

IV A Perry Unnamed 44 1.2 536 - 936 1975 

IV C Perry 32 

V A F ai rf 1 el d Unnamed 20 2.3 85 - 817 1970 - '-

VII C Fairfield Raccoon Run 15 

Snowden Lake (Margaret Crk 
Conservancy District #2) 

Athens Unnamed 137 4.0 2120 - 739 1972 1979 



Table VII-lA (Continued) 

Major Basins Tributary to the Ohio River 

Name Locat I or. Impounded Surface Drainage Capacity Shoreline Surf ace Date OEPA/USGS Additional 
(County) Stream Ar~a Area (sq mi) (acre ft) (mi) Elev. (ft) Const. Data Data 

Acres 

Muskinqum R. Basin 

Atwood Lake Tuscara1~as Indian Fk 1540 70 23600 27.6 928 1937 1976 USEPA, 1975 

Barber ton Reservoir Summit Wolf Creek 196 27 2056 - 996 1Y27 

Beach City Reservoir Tuscarawas Sugar Creek 420 300 1700 - 948 1937 

Buckeye I. ake Licking S. Fork of 3136 49.2 19940 32 893 1832 1975 USEPA, 1975 
Licking R. - - - - - - 1978 

,Cambr idge City Reservoi r Guernsey Unnclllled 26 - 614 - 632 1908 

Char les Mill Reservoir Ashland Black Fork 1350 215 7400 33 - 1936 1978 USEPA, 1975 

Clear Fo,·k Reservoir Richland Cl ear Fork 997 34 13176 14 997 1949 1975 

Clendening Lake Harri son Brushy Fk 1800 69. 27900 44 898 1939 1976 

Crooksv ill e Reservoir. #3 Perry 81 ac k F ark 15 - 142 - 822 1956 

< Cutler Lake (Blue Rock Lake) ...... Muskingum Salt Creek 18 1.6 163 1.2 829 1937 ..... 
I 

........ Di"llon Lake Muskingum Licking R, 1325 748 13170 - 734 1959 1977 USEPA, 1975 

East Reservoir Summit Natural Lake 243 - - 5.6 989 Nat 
(a Por tage Lake) 

Firestone Reservoir Summi t Tuscarawas 98 34.8 491 ~ 995 1957 
(Tus car a~,as R. Diversion Dam) 

Knox Lake Knox £. Branch of 495 31.4 3502 12 1100 1953 1977 
Kakos i n9 

Leesville Lake Carroll McGuire Crk 1000 43.3 19500 27 963 1936 1976 

Lime Kiln Lake Tuscarawas Unnamed 30 - 76 - 916 

Long Lake (a Portage Lake) Summit Natural Lake 166 - - 2.3 988 Nat. 1977 

Munroe Ba sin Muskingum Wakatomika 17 
Creek 

M.W.C.D. - Chippewa Wayne L. Chippewa 34 14.4 141 - 991 1974 
Subdivision Reservoir Creek 



Table VII-,K (Continued) 

Major Basins Tributary to the Ohio River 

Name Loot ion Impounded Surface Drainage Capacity Shoreline Surface 0-ate OEPA/USGS Additional 
(County) S tr earn Area 

{Ac r es 
Area (sq mi) (acre ft) (ml) Elev. (ft) Const. Data Data 

Muskingum R. Basin {Continued} 

Niinisila Reservoir Summit Nimls1la Crk. 811 17 9400 16 985 1938 1977 

IL Branch of Kokosi ng River Knox N. Branch 154 44 - - 1146 1971 1979 

,·1orth Reservoir (a Portage 
Kokosing 

Summit Natural - - - - 976 Nat 
Lake 

Pied1nont Lake Harrlson ~t11 lwater 2310 86 :.J4500 36.5 913 1937 1977 
Creek 

PJeasant Hill Reservoir Ashland Clear Fork 850 197 13500 13 . 4 1020 1936 - USEPA. 1975 

Sa lt Fork Reservoir Guernsey Sa 1 t Fork 2952 160 42085 - - 1968 1975 

Senecavil le Lake (Seneca L3ke) Guernsey Seneca Fork 3550 121 43500 47 832 1937 1976 

Shreve Lake Wayne Unnamed 58 1.1 174 - 944 1966 

Tappan Lake Harrison L. Stil i- 2350 71 35100 41 899 1936 1976 USEPA, 1975 
< water Creek ...... ...... 
I Turkey Foot Lake Summl t Natural Lake - - - - - Nat. 1977 ()) 

(a Portage Lake) 

Wes t Reservoir Summit Natural Lake 115 - - - - Nat. 
(a Portage Lake) 

Wills Creek Lake Coshocton Wil 1 s Creek 900 842 6000 - 742 1939 1976 

Mahoning R. Basin 

llerlin Lake Portage Mahoning R 2200 249 35400 21 1017 1943 1975 USEPA, 1975 

Crystal Lake Portage Unnamed 25 0.4 - - 1075 

Dale Walburn Reservoir Stark Deer Crk 670 32 5860 - 1093 1971 

Deer Creek Reservoir Stark Deer Crk 303 36 3069 8 1040 1954 1977 

Meander Creek Reservoir Trunbull Meander Crk 2010 86 30675 - 905 1932 1979 

L. Milton Mahoning Mahoning R 1685 280 29200 21 951 1916 1979 



Table VIl-lA (Continued) 

Mdjor Basin$ Tributary to the Ohio River 

Name Local ion Impounded Surface Drainage Capacity Shoreline Surface Date OEPA/USGS Additional 
(County) Stredm Area Area {sq mi) (acre ft) (mi) Elev. (ft) Const. Oat a Data 

(Acres 

Mahon ·ing_R. Basin (Continued} 

Mosquito Creek Lake Trunbull Mos qui to Cr 7850 98 69400 40 901 1944 1976 USEPA. 1975 

Ne1~port Lake Mahoning M 111 Creek 105 67 920 - 983 1962 

Lake Park Mahoning Unnamed 20 0.23 50 1.2 1055 l900's 

Hes t Br anch Reservoir Portage W. Branch 2650 80. 5 52900 - 986 1966 1977 

(M.J. Kirwan Reservoir) Mahoning R. 

Westville Reservoir Columbiana Naylor Ditch 90 7.8 934 - 1101 1913 

Shenango R. Basin 

Pymc1 tuning Reservoir Ashtabula Pymatuning 
River 

20~30 153 200000 77 - 1933 - U<;EPA. 1975 

< ...... ...... 
I 

<D 

!-



Table VI \ (Contir.ur:J) 

Minor Basins Tributary to the Ohio River 

Name Location Impounded Surface OrainJge Capacity Shoreline Surfac<: Date OEPA/USGS Addi ti ona 1 
(County) Stream Area Area (sq mi) (acre ft) (mi) Elev. (ft) Const. Data Oat a 

Acres 

Mill Creek Basin 

Sharon Lake Hamilton Unnamed 33 4.9 - - - 1936 

~lest Fork Mill Crk. L. 
(Winton Lake) Hamilton W. F ark 183 30 1531 - 675 1952 1978 

Mill Crk. 

White Oak Creek Basin 

Grant Lake 8:-ovm Sterling Crk. 181 25 1140 7.9 906 1948 - USEPA, 1975 

O~io Brush Creek Basin 

Adams Lake Adams Lick Fork 38 4.5 32 2.5 760 1947 

Turkel Creek Basin 

Roosevelt Lake Scioto Turkey Crk. 16 16 - 1. 5 - 1935 

Turkey Crk. Lake Scioto Turkey Crk. 51 - - - - 1967 

< Storms Creek Basin ...... ...... 
I Vesuvius Lake Llwrence Storms Crk. 105 10.9 - 6.4 - 1937 1975 _. 

0 
Sunfish Creek Bas in 

Monroe Lake Monroe Sunfish Crk. 39 - - 3.0 

Si:!!:mes Creek Basin 

J;,cks on Lake Jackson Black Fork 243 19 - 11 700 1940 1978 
Creek 

Raccoon Creek Basin 

Alma Lake Vinton Pigeon Crk. 63 0.8 774 - 690 1901 

Lake Hope Vinton Sandy Run 126 9.9 1555 5.4 716 1939 1975 
1978 

Lake Rupert Vinton L. Raccoon Crk. 325 - 2400 - - 1968 1979 

Tycoon Lake Gallia Raccoon Crk. 204 - - 3.5 - 1960 1978 



Table Vll-lA (C0ntinued} 

Minor Oasins Tributary to the Ohio River 

Nome Loe at ion Impounded Surf ace Drainage Capacity Shoreline Surf ace Date OEPA/USGS Additional 
(County) Stream Area Area (sq mi) (acre ft) (mi) Elev . (ft) Const. Data Data 

(Acres· 

Forked Run Bas in 

Forked Run Lake Meigs Forked Run 107 - - 8.5 601 1952 1978 

L. Hock in~ Basin 

Veto Lake Washington L. Hocking R. 158 20 - 6.0 - 1953 1978 

Duck Creek Basin - - - -
Cal dwel 1 Lake Noble Dog Run 27 4.8 343 - - 19J5 

\1olf Run Lake Noble Wolf Run 203 - - - - 1966 1976 

Caetina Creek Basin 

Barnesville Reservoir #1 Belmont Unnamed 23 1.0 263 - 1163 1904 

Barnesville Reservoir #3 Belmont Slope Crk . 98 5. 7 1491 - 1092 1965 

< 
McMahon Basin 

....... 
....... Belmont Lake (Barkcamp Lake) Belmont Bar kc amp Crk. 117 4.7 1935 - 1085 1961 I __. 
__. 

Yellow Creek Basin 

Fri Pnds hip Park Lake J.:fferson Town Fork 85 3.1 1993 - 1035 1972 

Jeff er son Lake Jefferson Tm,m Fork 25 7.5 200 1.0 955 1935 

L. Yellow Creek Basin 

Highlandtown Lake Columbiana L. Yellow Crk. 170 6.0 1230 6.5 1076 1968 1978 



< ...... 
...... 
I 
-' 
N 

Minor Basins Tributary to the Ohio River 

Name Loe at ion 
(County) 

L. Beaver Creek Basin 

Guilford Lake Columbl ana 

Salem Reservoir Col u:nb i ana 

Zepern ick Lake Columbiana 

Impounded Surf Jee 
Stream Area 

Acres 

West Fork 396 
L. Beaver 
Creek 

Unnamed 97 

Unnamed 36 

Table VJl-lA (Continued) 

Drainage Capacity Shoreline Surface Date OEPA/USGS Additi onal 
Area (sq mi) (acre ft) (mi) Elev. (ft) Const. Data Data 

.10 2510 6.4 1136 1932 1978 

0.8 1100 - 1168 1952 

0.1 180 1 1245 1950 



Table VII-lA (Contjnued) 

Major Basins Tributary to Lake Erie 

Name Location Impounded Surface Drai nage Capacity Shoreline Surf ace Date OEPA/USGS Additional 
(County) Stream Area Area (sq mi) (acre ft) (mii Elev. (ft) Const. Data Data 

Acres 

Maumee R. Basin 

Archbold Reservoir #1 Fulton Upground 20 .NA 233 - 744 1951 

Archbold Reservoir #2 Fulton Upground 49 NA 853 - 750 1961 

Bresler Res ervoi r Allen Up9round 610 NA 15222 3.7 850 1969 
(Spencerville Reservoir) 

Del ta Reservoir Fulton Upground 39 NA 331 1.1 750 1933 

peshler Reservoir Henry Unnamed 20 

Ferguson Lake Allen Upground 304 NA 7672 3. 0 921 1958 

Old Findlay Reservoir Nl Hancock Upground 186 NA 4143 2 808 1950 

New Findlay Reservoir #2 Hancock Upground 640 NA 16879 4.5 815 1970 1979 

" 
F arty Acr·e Pond Auglaize Unnamed 106 - - - - 1845 

< ...... Fulton Porod Fulton Dugout 15 ...... 
I _. 

Grand Lak e St. Marys Auglaize (a) 11000 118 106605 60 1845 · 1975 USEPA, 1975 
w -

Harrison Lake Fulton Mill Crk. 97 37 991 3.5 770 1941 1975 

I ndepend~nce Darn Def j ance Mamiee R 600 56 2000 - 660 
(a low head dam) 

Leipsi c Reservoir Putnam Upground 27 NA 130 - 744 

L irna Lake Reservoir Allen Upground 65 NA 428 - 878 1947 

Metzger Reservoir Allen Upground 167 NA 3662 2 920 1946 

Nettle Lake Williams Natural 94 - - - 945 Nat 1978 

Ottawa Reservoir Putnam Upground 20 NA 

Oxbow Lake Defiance Upground 36 NA 145 1. 5 689 1953 



Tab 1 c V 11- ... (Cont i nue d) 

Major Basin s Tributary to Lake Erie 

Name Location Impounded Surface Drainage Capacity Shoreline Surface Date OEPA/USGS Additi onal 
(County) S tr earn Are.1 · Area (sq mi) (acre ft) (mi) Elev. (ft) Const. Data Data 

{Acres 

Maumee R. Bas in {Continued) 

Paulding Reservoir Paulding Upground 62 NA - 1. 2 - 1965 

Providen ce Dam Lucas Mall!l ee R 00 6053 
( a l ow head dam) 

Sauli sberry Park Lake Hardin Dugout 5:> NA 

Schoonover Lake Allen Upground 22 NA 50 1.0 852 1937 

Spencerville Res -
1

. see Bres l er Reservoir 

Stat e fish Hatchery Lake Auglaize Upground 56 NA 

Swanton ~eservoir Luos Upground 25 NA 270 - 667 1937 

Twin Lakes Reservoir Allen Upground 26 NA 426 - 866 1886 

Van Wert City Reservoir Hl Van Wert Upground 60 NA - 1.3 - 1952 
< ..... Van Wert City Reservoir #2 ..... Van Wert Upground 60 NA - - - 1960 
I __. 

Wauseon Reservoir #1 f ul ton Upground 49 NA 215 - 750 1933 .p. 

Wau ~eon Re~er voi r #2 Fulton llpground 17 NA 184 - 752 1921 

Porta~~~~ 

Aldrich Pond San dusky Upground 35 UA 

La ke Lacante (fostor1a Hancock Upground 128 NA 22 56 - 808 1958 
Reservoir No. 5) 

Lake Lamber jack Hancock Upground 30 NA 400 - 775 1919 

Lake Mosi er Hancock Upground 91 NA 924 - 786 1941 

N. Bal ti more Reser voir Wood Upground 29 NA 430 - - 1969 

Van Buren Lake Hancock Rocky fork 53 23 248 2.1 756 1939 
Creek 



Table VIl-lA (Continued) 

Maj or Basins Tributary to Lake Erie 

Name Location Impounded Surf ace Drainage Cap.lcity Shoreline Surface Date OEPA/USGS Additional 
(County) Stream Area Area (sq mi) (acre ft) (mi) Elev. (ft) Const. Data Data 

Acres 

Sandusky Basin 

Bucyrus Reservoir #1 Crawford Unnamed 31 3.5 215 - 1007 1900 

Bucyrus Reservoir #2 Cra1..f ord Unnamed 36 2.8 218 - 1003 1919 

C 1 yde Res er vo i r Seneca Upground 110 
(8(: aver Creek Res) 

NA - - - 1970 

Kil 1 deer Ponds Wyandot Unnamed 970 - - - - 1970 

Ki 11 deer Reservoir Wyandot Upground 253 NA 6674 2.2 902 1972 1977 

Riley Reservoir Crawford Upground 30 NA 450 - 1026 1955 

Upper Sandusky Wyandot Unnamed 33 - 344 - 832 1957 

Huron R. Basin -----
llellevue Reservoir #5 Huron Upground 87 NA - 1. 3 804 1946 

< Celeryville Reservoir Crawford Upground 75 NA 1050 - 954 1963 ...... ...... 
I Norwalk Reservoir #1 (Upper) · Huron Norwalk Crk. 28 7.3 ..... 

u, 

Norwalk Reservoir #2 (Lower) Huron Norwalk Crk . 51 7.3 

Norwalk Reservoir #3 Huron Norwalk Crk. 96 7.3 - - - 1953 
(M0111ori al) 

Willard City Reser voir Huron Upground 215 NA 7740 2.3 - 1971 1979 

Vermilion R. Basin ---

Kipton Reservoir Lorain Unnamed 200 - - 1.0 - 1950 

New London Reservoir Huron Upground 221 - - 2.6 - 1975 

-



Table v:1-.~ (Continued) 

Major Basins Tributary to Lake Eric 

Name Location Impounded Surface Drainage Capacity Shoreline Surface Date OEPA/USGS Additional 
(County) Stream Are~ Area (sq mi) (acre ft) (mi) Elev. (ft) Const. Data Data 

Acr es 

Blac:k R. Bas in 

Findley Lake Lorain Wellington Crtek 63 6.5 760 4.0 880 1956 - NOACA, 1978 

Ober lin Reservoir Lorain Upground 56 NA - - - 1960 

Spencer Lake Med ina Unnamed 51 - 136 1. 9 847 1958 - NOACA, 1978 

We ll ington Reservoir Lorain Unnc.1ned 31 - - - - 1931 
(Upper) 

l~e 11 i ngton Upground Reservoir Lorain Upground 185 NA - - - 1972 
, (L ower) 

Roc~1 Ri •,er Basin 

lla l chlin Lake Cuyahoga E. Branch 32 64 . 6 40 1.3 766 1930 - NOACA, 1973 
( a l rn·1 head dam ) Rocky River 

Coe Lake Cuyahoga Dugout 15 NA 

< Hi nckley Lake Medina E. Branch 88 22 616 2.8 921 1938 - NOACA, 1978 ..... 
Rocky Ri ver ..... 

I .... 
O"I Medina Lake Medina Unnamed 109 0.7 1770 - 930 1966 

Wall ace Lake Cuyahoga Dugout 15 - 83 3.3 - - - NOACA, 1978 

Cu~a R. Bas in 

Aq•Ji l la Lake Geauga Natural L 25 11 246 1.2 1135 Nat - NOACA, 1978 

Brady Lake Portage Unnamed 70 

E. Br anch Reservoir Geauga E. Branch 420 17 4604 - 1132 1940 1977 
Cuyahoga R. 

Geauga L .1ke Geauga Unnamed 50 0.39 - - 1009 Nat 

Gorge Metro. Park Lake Summit Cuyahoga R. 34 - 589 - 900 1932 

Hodgson Lake (Muddy Lake) Portage Unnamed 190 - 3300 4.1 - 1840's - NOACA, 1978 

La Due R~ser vo ir Ge.iuga Bridge Crk. 1500 35.1 14000 - 1125 1960 1978 

LO\~er Shaker Lake Cuyahoga Doan Brk •• 16 - 96 ' 1.0 903 1850's - NOACA, 1978 



Table Vll-lA (Continued) 

MJjor Basins Tributary to Lake Erie 

Name Location Impounded Surface Drainage Capacity Shoreline Surface Date OEPA/USGS Additional 
(County) Stream Area Area (sq mi) (.lcre ft) 

Acres) 
(mi) Elev. (ft) Const. Data Data 

Cuyahoqa R. Basin (Continued~ 

MeadOl~brook Lake Summit Powers Brk. 24 5.6 88 - - 1948 

Mogadore Reservoir PortaiJe L. Cuyahoga 900 13 7040 19 1090 1938 1976 
River 

Muzzy Lake Portage Unnamed 82 1. 7 

Lake Pippen Portage Natural L 96 0.5 - - - Nat 

l,Punderson Lake G<'!auga Natural l 101 1. 7 - 2.6 1143 Nat 1~75 

L. Roch,el l Portage Cuyc1hoga R. 769 207 - - - 1914 1976 

Summit Lake Summit Natural L 90 - - . 965 Nat 1976 
(on Ohio Canal) 

Sunny Lake {Harmons Pond) Portage Unnamed 63 

< Grand River Basin ...... ...... 
I Geneva Lake {a 10\'I head dam) Ashtabula Grand R. 36 - 250 - 744 190il's ...... 

....... 
Lampson Reservoir Ashtabula Upground 22 NA 200 1.0 839 1950 
(Jefferson Reservoir) 

-· 



< ...... 
...... 
I ....... 
0) 

Minor Ba sins Tributary to Lake Erie 

Name Location 
(County) 

Raccoon Cr eek Bas in 

Clyde Reser vo ir 
(Roccoon Crk. Reservoir) 

Sandusky 

Ottawa River Basin 

Molander Lake Lucas 

,, 

Impounded Surface 
Stream Area 

Acres 

Upground 35 

Dugout 20 

Table VII -.~ (Continued) 

Drainage Capacit} Shoreline Surface Date OEPA/USGS Additional 
Area (sq mi) (acre ft (ml) Elev. (ft) Const. Data Data 

NA - 0. 9 - 1950 

NA - - 665 



Table Vll-18: Inventory of Ohio Lakes and Reservoirs; 
location, trophic classification, use and chemical parameters at or above State water quality limits 

Major Uasins Tributary to the Ohio River 

Trophic Name Map State Index Trophic Chemical parameters 
Latitude Longitude Reference Location 7 1/2 Min Use Chla so p Classification at or above WQS (2) 

Numberp} (Counttl Quad 

Wabash R. Basin 

Wabash River Conservancy 
Reservoir #1 

40018'57 11 84038'0511 G Darke Rossburg FCR 

Great Miami R. Basin 

Acton Lake 39033•27•• 84044 103 11 H-10 Butler Oxford R - 65 81 £utrophic Cu-T 

\ 
Bass Lake 39049•5011 84003'10" H- 4 Greene Fairborn R 

Buck Creek Lake 
(Clan,rice J. Brown Lake) 

39057•02" 83044'50" H- 3 Clark New 
Moorfield 

FCR 65 54 57 Eutrophic 

C 1 a1·k Lake 39056'53" 83039'38" H- 3 Clark Nc·,i R 39 49 - Eutrophic 
Moorfield 

Eastwood Lake 39047•0011 84008'20" H- 4 Montgomery Dayton North R 
< Echo Lake 400Q9'22" 84015'37" H- 2 Miami Piqua East RWS 
I-< 

I-< Englewocd Reservoir 390,52 ' 13" 84017'08" H- 6 Montgomery Trot1~ood FCR I _, ( a dry dam) 
I.O 

Huffman Reservoir 
{a dry di.tm) 

390]7'50" 84005 ' 26 11 H- 4 Greene Fairborn FCR 

Indi an Lake 40028 1 03" 83052'32" H- l Logan Russells 
Point 

R 75 71 71 Hypereutrophic 

Kiser Lake 40011 • 50" 63053'55" H- 2 Champaign St. Paris R 80 75 65 Hypereutrophic 

L. Loramie 40021 1 27" 34021 1 32" H- 2 Shelby fort Loramie R - 83 83 Hypereutrophic 
Miami-~hitewater Lake 39015•35u 94044•45° H-11 Ha:ai lton Shandon R 
Old Reid Memorial Pk. Lake 39056'43" 83045'30" H- 3 Clark Springfield R 

Rush Run Lake 39035•4211 84036'46" H-10 Preble l<lest Elkton R 

Swift Run Lake 40010 1 35" 84015"48" H- 2 Miami Piqua West RWS 

-



Table VII-1B (Continued) 

Major Basins Tributary to the Ohio River 

Trophic 
Name Map State Index Trophic Chemical Parameters 

latitude Longitude Reference Location 7 1/2 Min Use Chla SD p Class ification at or above WQS (2) 
Number(l) (Counti) Quad 

L. Miami R. Basin 

Caesar Creek lake - - K- 3 Warren Oreg.:inia FCR 52 39 73 Eutrophic 

Cowan lake 39023 ' 18" 83055'3011 K -3 Clinton Clarks ville WSR - 68 73 Eutrophic Cu-T 

East Fork lake 39001'2311 84008 '59" K- 4 Clermont Batavia FCR 68 58 - Eutrophic 

lake Isabella 39014'37 11 84018' 18" K- 5 Hamil ton Madeira R 

\,New Wilmington Reservoir 39024'32" 83048'30" K- 3 Clinton W 11 :nl ngton ws 
Spring Valley l ake 39033•5011 84001'1411 K Warren Waynesville R 

Stonelick lake 39012 '57" 84005 '01 11 K- 4 Clermont Ne1"1tonsville R 61 59 74 Eutrophic Fe-T 

Wilmington Res 39024'33" 83049'00" K- 3 Clinton W i l mi ngtc,n WS 

Scio t o R. Bas in 

< Al um Creek Lake 40011 ·03" 82057'50" M- 4 Del a~1are Galena FC R~JS 43 53 Mesotrophic ...... -...... 
I Amann Reservoir N 400421 45 11 82049'2111 M- 3 Morrow Ga1i on RWS 

0 

Amicks Reser voir 40042 •11 11 82049'22" M- 3 Morr ow Galion RWS 

Deer Cree::k Lake 39036'20" 83014'42" M- 7 Pickaway C 1 arks burg FCR - 71 65 Eutrophic Cu-T 

Del aware Lake 40021 1 30" 83004'08" M- 3 De 1 aware Delaware FCRWS - - - Eutrophic (3) 

Griggs Re:: servoir 40ooo·56" 83005 '38" M- 5 Franklin 
Col umbus 

Northwest RWS 67 66 - Eutrophic 

HammertO\m lake 39003'23" 82041'05" M-16 Jackson Jackson RWS 40 38 - Mesotrophic 
(J ackson City Reservoir) 

Hargus Lake 39037'36" 82053'1511 M- 8 Pickaway Ashville R 43 51 61 Mesotrophic Cd-T 

Hil lsboro Reservoir 3901411 46" 83036'0011 M-16 Highland 111llsboro RWS 



Table Vll-18 (Continued) 

Major Basins Tributary to the Ohio River 

Trophic 
Name Map State Index Trophic Chemical Parameters 

Latitude Longitude Reference Location 7 !/2 Min Use Chla SD p Classification at or above WQS (2) 
Number(!} (Cour,ti) Quad 

Scioto R. Basin {Continued) 

Hoover Reservoir 40005'5811 82052'53" M- 4 Franklin NE Co 1 u:nbus FCRWS - 57 71 Eutrophic Cu-T 

L. Katharine 39005'05" 82040'22" Jackson Jackson A 

Madi son Lake 39051'58" 83022'35" M- 7 Madi son Walnut Run R 63 69 - Eutrophic 

0' Shaughnessy Reservoir 40009'12" 83007'33" M·- 5 Delaware Shawnee RWS 
Hi 11 s 

~aint Creek Lake 39015'03" 83021'15" M-13 Highland B.:iinbridge FCR - 61 75 Eutrophic 

Pine Lake 39023'03" 82044'57" M- 3 Ross Laure 1 vll le R 

Powers Reservoir 40043•05 11 82048'12" M- 3 Cra1·1ford G.11 ion ws 
Ri chwood Lake 40025'44 11 83017'5611 M- 2 Union Richwood 

Rocky Fork Lake Highland Rainsboro RWS - 62 61 Eu trophic Cu-T < 
........ ...... Ros s Lake 390?,0'05" 82054'20" M-11 Ross Chill1::othe R 45 44 - Mes atrophic I 
N 
-J 

Washington C.H. Reservoir 39032 I £911 83027'2211 M-13 Fayette Washington WS 
C.H. 

Westerville Reservoir 40009•31 11 82056 I 2511 M- 4 Delaware Gale:na ws 
L. White 39GQ6'05" 83000' 5011 Pike Piketon R 53 53 - Eutrophic 

Hockin~ Basin 

Burr Oak Lake 39032'30" 
(Tom Jenkins Reservoir) 

82003'2811 0- 2 Athens Corning FCRWS - 55 53 Eutrophic 

Clouse Lake 39045•54" 82018'12" 0- 1 Perry Somerset R 

-



Table VII-lS (Continued) 

Major Basins Tributary to the Ohio River 

Trophic 
Name Map State Index Trophic Chemi cal Parameters 

Latitude Longitude Reference Location 7 1/2 Min Use Chia so p Classification at or above WQS (2) 
Number(! ) {Counti) Quad 

Hocking R. Basin {Continued) 

Corning Reservoir 39035'47" 82004' 19" 0- 2 Perry Corning ws 
Dow Lake 39020'07" 82001'04" 0- 3 Athens Athens R 48 44 37 Mesotrophic Cd-T 

Essington Lake 39045 • 28" 82012'32" P-15 Perry Fultonham 

Fox Lake 39018'00" 82011 '32" 0- 2 Athens The Plains FCR 

'Greenfield Lake 39046'15" 82037•51° 0- 1 Fairfield Carroll FCR 

L. Logan (Hocking Lake) 39032'03" 82027'03" 0- 2 Hocking Logan R - 67 57 Eutrophic 

Mars 3~et Creek Conservancy 39015'10" 82007 ' 28" 0- 2 Athens Athens FC 
Oi~tri ct Struc ture #4 

Ne;-1 Lexington Reservoir 39044•0011 82012'55" 0- 1 · Perry New RWS 
Lexington 

< ...... Oakthorpe Rzs . (Rush Run 390.18 • 33" 82026'55" 0- 1 Fairfield Rushville FCR ...... 
I Co~scrvancy Dist. #VI-0) 

N 
N 

Rock Mill Lake (Hunters 39044•20° 82041'56" 0- 1 Fairfield Amanda FCR 
Run Conservancy Dist. #9) 

Rush Creek Conversancy 
Dist. Structures 

IV-A - - 0 Perry New FC 
Lexington 

IV-C - - 0 Perry - FC 

V-A 39044•0911 82022'26" 0- 1 Fairfield Junction FC 
City 

VI 1-C - - 0- 1 Fairfi eld Bremen FC 

Snowden Lake (~argaret Crk 39015'00" 82011' 17" 0- 2 Athens Albany 
Conservancy District #2 ) 

FCR\.IS 58 51 - Eutrophic 



Tab1e Vll-18 (Continued) 

Major Basins Tributary to the Ohio River 

Trophic 
Name Map State Index Trophic Chemical Parameters 

Latitude Longitude Reference Location 7 1/2 Min Use Chla so p Classification at or above WQS (2) 
Number(!} {Ccuntt! Quad 

i:)_uskingum R. Basin 

Atwood Lake 40031 '36" 81018'03" P- 8 Tuscarawas Mineral 
City 

FCR - 61 53 Mesotrophic 

Barberton Reservoir 41002'54" 81032'38" - Summit Akron West ws 

Beach City Reservoir 
" - - - Tuscarawas Navarre FC 

Buckeye Lake 39055'40" 82029'18" P-14 Licking Millersport R 71 58 76 Hypereutrophic Cu-T, Pb-T 
'cambridge City Reservoir 40000'17" 81033'31" P-18 Guernsey Cambridge RWS 

Charles Mill Reservoir 40044'27" 82021'58" P- 2 Ashland Perrysville FCR 72 76 72 Hypereutrophic Fe-T, Pb-T 

Clear Fork Reservoir 40041'53" 82036'23" P- 1 Richland Mansfield RWS 72 60 57 Eutrophic Cu-T 

Clendening Lake 40016'08" 81016'36" P- 9 Harr i son Tippecanoe fCR - 60 57 Eutrophic 

< Crooksville Reservoir. #3 39042'05" 82004'28" 
1-i 

P-15 Perry Deaver town ws 
1-i 

Cutler Lake 39049•02 11 81051'63" P-16 Muskingum Rural dale RWS I 
N (Blue Rec~ Lake) w 

Dillon Lake 40DOO'OO" 82007'30" P-13 Muskingum Zanesville 
West 

FCR 67 66 69 Eu trophic Fe-T 

East Reservoir (a Portage 
Lak e) 

41000'04" 81031'53" - Summit Canal Fulton R 

Firestone Reservoir 41000 1 39" 
(Tuscara1~as R. Diversion Dam) 

81030'52" - Summit Akron West .is 

Knox Lake 40029•47" 82031'36" - Knox Fredericktown R 66 67 53 Eutrophic 

Leesville Lake 40028'07" 81011'41" - Carro 11 Bowerston FCR - 53 53 futrophic 

Lime Kiln Lai<e 40036'50" 81024'57" P- 5 Tuscarawas Dover R 

Long Lake (a Portage Lake) 41DQQ'54" 81032'36" - Summit Akron West R 7l 64 65 Eutrophic 
Munroe Basin 40009'12" 81057'18" P- 4 Muskingum Conesville R 

M.W.C.O. - Chippewa 40053'05" 81047'50' 
Subdivision Reservoir 

P- 6 wayne Rittman FC 



Table Vll-18 (Continued) 

Major Basins Tributary to the Ohio River 

Trophic 
Name Map State Index Trophic Chemical Parameters 

Latitude Longl tude Reference Location 7 1/2 Min Use Chla so p Classification at or above WQS (2) 
Number{l) (Count,r) Quad 

Muskingum R. Basin (Continued) 

Nimisila Reservoir 40055'28" 81030'56" - Summit Fulton RWS 68 61 61 Eutrophic 

N. Branch of Kokosing R. 4003Q'23" 82034'31" P-12 Knox Bell vi 1 le FCR - 69 - Eutrophic 

N. Res~rvoir (a Portage 410Q0'05" 81032'34" - Summit Akron West R 
Lake) 

Piedmont Lake 400ll '25" 81012'48" P- 9 Harrison Piectr.ont FCR 65 62 47 Eutrophic 

,.Pleasant Hil 1 Reservoir 40037'22" 82019'30" P- 2 Ashland Jelloway FCR Eutrophic (3) 

Salt Fork Reservoir 400Q6'17" 81033'26" P-17 Guernsey Cambridge FCRWS - 61 47 Eutrophic Cu-T 

Senecaville Lake - - P-18 Guernsey Seneca v i 1 le FCR - 59 57 Eutrophic 
(Seneca Lake) 

Shreve Lake 40041'03" 82002'37" P- 4 Wayne Shreve R 

< Tappan Lake 40021 1 33" 81013'34" P- 9 Harrison Deersville FCR - 58 57 Eutr'ophic 
..... 
...... Turkey Foot Lake 40058'09" 81032 '38" Summit Canal Fulton R 65 58 69 Eutrophic I -
N (a Portage Lake) +:> 

West Reservoir 40058'49" 81032'07" - Summit Canal Fulton R 
(a Portage Lake) 

Wills Creek Lake 40009•26" 81051'02" P- 17 Coshocton Wi 11 s Creek FCR - 71 67 Hypereutrophic 

Mahoninq R. Basin 

Berlin Lake 4lOQ2'02" 80059'51" - Portage Deerfield FCRWS - 64 47 Eutrophic Cu-T 

Crystal Lake 4lOQ7'59' 81014'02" T- 2 Portage Ravenna RWS 

Dale Walburn Reservoir 40058'23" 81ClQ'4Q" T- 1 Stark Limaville ws 
Deer Creek Reservoir 40058'07" 81007'00" T- 1 Stark Alliance RWS 62 64 57 Eutrophic 

Meander Creek Reservoir 41009• 12" 80048'45" T- 3 Trunbu 11 Warren RWS 53 52 - Eutrophic 

L. Mil ton 41007'33" 80C58'40" T- 1 Mahoning Newton 
Fa 11 s 

RWS 57 58 - Eu trophic 
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Major Basins Tributary to the Ohio River 

Name 

Mahoning R. Basin (Continued) 

Mosquito Creek Lake 

Newport Lake 

Lake Park 

West Branch Reservoir 
~JM.J. Kirwan Reservoir) 

Wes tville Reservoir 

Shenango R. Basin 

P~natuning Reservoir 

Latitude 

41018'06" 

41003•52 11 

40054•43 11 

410Q9'21" 

40053• 2811 

41031 '0l" 

Longitude 

80045 1 6811 

80040'43" 

81003'52 11 

81004 1 5811 

81000 1 2011 

80030'05" 

Map 
Reference 
Nurnberill 

-
T- 3 

T- 1 

-

T- 1 

T- 4 

Table VII-18 (Continued) 

Location 
(County) 

Trnnbul l 

Mahoning 

Mahoning 

Portage 

Columbiana 

Ashtabula 

7 1/2 Min 
Quad 

Champion 

Youngstown 

Alliance 

Windh3m 

Alliance 

-

"" 

Use 

FCRWS 

WS 

R 

FCRWS 

ws 

FCR 

Trophic 
State Index 

Chla SO P 

67 63 

49 55 37 

Trophic 
Classification 

£utrophic 

£utrophic 

£utrophic (3) 

Chemical Parameters 
at or above WQS (2) 

Cu-T 



Table Vll - .o (Continued) 

Minor Basins Tributary to the Ohio River 

Trophic 
Name Map State Index Trophic Chemical Parameters 

Latitude Long1 tude Reference Location 7 1/2 Min Use Chla so p Classification at or above WQS ( 2) 
Number(l) (County) Q~ad 

Hill Creek Basin 

Sharon I. ake 39016'57" 84023'23" J Hami 1 ton Glendale R 

Hest Fork Mill Crk . L. 
(Winton Lake) 39015'29" 84029'42" J Hamil ton Glend.1le FCR 66 69 72 Eutrophic Pb-T 

White Oak Creek Basin 

Grant l. ake 38055•13" 83055'44" L- 1 Brown Mt. Orab R - - - Eutrophlc (3) 
\ 

Oh.lo Brush Creek Basin 

Adams Lake 38048'50" 83030'58" L Adams West Union RWS 

Turkel Creek Basin 

Roosevelt Lake 38043•33" 83010'32" M-17 Scioto Pond Run R 

< Turkey Crk. Lake 33044•0011 83011 '22" M-17 Scioto Pond Run R 
-< ..... 
I Slcrms Creek Ilasi n 
'-) 

:Tl 

Vesuvius Lake 380)6'23" 32037'50" N- 5 Lawrence Iront on R - 45 47 Mes otroph ic 

Sunfish Creek Basin 

Monroe Lake 39049•05" 81008'17" R- 4 Monroe Lewisville 
Srmmes Creek Basin 

Jackson Lake 38053•30" 82036'09" N- 3 Jackson Oak Hill R 53 59 47 Eutrophic 

Racc oon Creek Basin 

Alma Lake 39008'40" 82031'05" N- 2 Vinton Harr.den R 

Lake Hope 39019'12" 82021 '23" N- 1 Vinton Mineral R 43 51 - Mesotrophic Cd-T, Pb-T 

Lake Rupert 39010'35" 82031'15" N- 2 Vinton iiamden RWS 50 54 - Eutrophlc 

Tycoon Lake 3So55•1a" 82021 '12" N- 2 Gallia Vinton R 53 51 47 Eutrophic Cd-T, Cu-T, Ni-T 



Table ~II-lB (Continued) 

Minor Basins Tributary to the Ohio River 

Trophic 
Name M.1p State Index Trophic Chemical Parameters 

Latitude Longitude Reference Locati on 7 1/2 Min Use Chl a SD p Classification at or above WQS (2) 
Number(l) (Count~) Quad 

Forked Run Basin 

Forked Run Lake 39005'30" 81046'04" 0- 4 Meigs Portland R - 48 37 Mesotrophic Cd-T, Ni-T 

L. Hockin2 Basin 

Veto Lake 39020'42" 81033'48" p Washington L. Hock 1 ng R 57 67 65 E:utrophic 

Duck Creek Basin 

,Caldwell Lake 39046'32" 81031'39" R- l Noble Cal dwell N. RWS 

Wolf Run Lak:: 39047 1 26" 81032'54" ~- l Noble Caldwell N. FCR - 43 47 Mesotrophic 

Captina C~cek Basin 

Barnes vi 1 le Rese.-voir #1 39057•52" 31010·0011 s- 4 Belmont Barnesville WS 

Barnesville Reservoir #3 39054'32" 81009'37" s- 4 Belmont !larnesville WS 

< McMahon 8a5 in ...... - -------...... 
I 

Belmont Lake N 
---J 

40002 '01" 81000'33" s- 4 Belmont Bethesda R 

(Barkcanip Lake) 

Yellow Creek Basin 

Friendship Park Lake 40017•02 11 80045'55" s- 2 Jefferson Smi thfleld R 

Jeff er son Lake 4002]'38" 80047'40" s- 2 Jeffersori Richmond R 

L. Yellow Creek Basin 

Hlghlandtcwn Lake 40038'16" 80044'55" S- l Columbiana Well svl 11 e R 67 51 47 Eutrophic 

, ,,,.-.; 
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Minor Basins Tributary to the Ohio River 

Name 
Latitude 

L. Beaver Creek Basin 

Guilford Lake 40047•42" 

Sal em Reservoir 40048'47" 

Zepernick Lake 40047' 19" 

Map 
Longitude Reference 

Number(l} 

80052 '20" s- 1 

80050'10" S- 1 

30058'42" P- 7 

Tab le Vil _ J (Continued: 

Trophic 
State Index Trophic Chemical Parameters 

Location 7 1/2 Min Use Chia so p Classification at or above WQS (2) 
(Countx) Quad 

CollJTlbi ana Lisbon R - 61 57 Eutrophlc Cu-T 

Col lJTlbi ana L1~bon ws 
Colunbiana H3no verton R 



Table VIl-16 (Ccntinued) 

Major Basins Tributary to Lake Erie 

Trophic 
Name Map State Index Trophic Chemical P3rameters 

Latitude Longl tude Reference Location 7 1/2 Min Use Chla so p Classification at or above WQS (2) 
Number(!) (County) ~.Jluad 

Maumee R. Il asin 

Archbold Reservoir 11 41031'15" 84017' 38" f.- 8 ful ton Archbold RWS 

Archbold Reservoir #2 41031'06" 84017'38" A- 8 Fulton Archbold RWS 

Bres ler Reservoir 40043•4711 84014'10" A Allen Criders- ws 
(Sper,cervilie Reservoir) vi 11 e 

Del ta Reservo ir 41035•22 11 84000'44" A-11 Fu 1 ton Delta RWS 

'Deshler Reservoir 41012 1 03" 83054'04" A-11 Henry Deshler 

Fe-frguson Lake 40043'55" 84002'43" A- 4 Allen Lima RWS 

Old Findl ay Reservoir #1 · 41 DQQ'30" 83033'56" A- 6 Hancock Arcadia AWS 

New Findlay Reservoir #2 41 GQQ'36 11 83034'1811 A- 6 Hancock Arcadia RWS 59 55 - Eutrophic 

F arty Aue Pond 40034 1 5811 84023'2411 A- l Auglaize St. Marys R 
< ...... 

Fulton Pond 41035'4811 83055'3411 A-12 Fulton S1~anton R ...... 
I 

N 
lO Gr and Lake St. Marys 40031 I 17 84025' 1811 A- 1 Auglaize Celina RWS - 76 76 Hypereutrophic 

Harrison Lake 41033•2211 84021 '40" - Fulton f ayette R - 70 69 Eutrophi c Cu-T 

I ndepend1.:nce Dam - - - Defiance Defiance ws 
( a 1 ow head darn) East 

Leipsic Reservoir 41°06 1 23 11 33055•44" Putnam Leipsic ws 
Lima Lake Reservoir 40045•12 11 34002 1 52 11 A- 4 All<:n Lima RWS 

Metzger Reservoir 40044•1a11 84002'50" A- 4 Allen Lima ws 
Nettle Lake 41040'37" 84043'41" A- 9 Wi 11 iams ~ettle R 60 58 57 futrophic 

Lake 

Otta~ia Reservoir 410QQ'40" 84001 '14" A- 5 Putnam Ottawa WS 

Oxbow Lake 41020 1 3811 84026'30" A- 8 Defiance Defiance R 
\.lest 

.-



TQb1 e VII-18 (Ccntinued) 

Major Bas ins Tributary to lake Erie 

Trophic 
Name Map State Index Trophi c Chemical Parameters 

Latitude Longitude Reference Locat Ion 7 1/2 Min Use Chla SD p Classification at or above WQS ( 2) 
Number(}) (Coun t_}'.) Quad 

Maumee R. Bas in (Continued) 

Pau ldi ng Reser voir 41007'12" 34035' 16" ·A- 7 Paulding Latty ws 
Providence Dam - - - Lucas Grand R 
( a 1 ow h,iJd d.1111 ) Rapids 

Saulisberry Park Lake 40037'04" 83038'13" M- 1 Hardin Si 1 ver R 
Creek 

, ~choonovcr Lake 40044•50" 84005'50" A- 4 Allen Lima R 

Spencerville Res -
see Bresler Reservoir 

State Fis h Hat chery Lake 40031 1 24" 84025 '06" A- l Auglaize St. Marys 

Swanto11 Heser voir 41034•0311 83052'26" A-12 Lucas Swanton RWS 

< Twin Lak es Reser voir 40044•2a" 34005'00" A- 4 Allen Lima RWS 
...... ...... Van Wert City Reservoir #1 40050•14 11 84034'30" A- 2 Van Wert Vln Wer t RWS I 
w 
0 Ven Wert City Rese,'voir #2 40050'30" 84034'24" A- 2 Van \.lert Vanwer t RWS 

Wau seon Reservoir #1 41030 •42 11 84009'00" A-10 Fulton Wa useon RWS 

Wau seon Reservo ir #2 i:1030 1 41" 84009'00" A-10 Fulton Wauseon RWS 

Porta~~~ 

Aldrich Pond 41024•20 11 83015'02" 8- 2 Sandusky Elmore R 

La kc L acorn L c . ( F OS tor 1 a 41008' 20" 83025 '40" 8- l Hancock Alvada RWS 
Reservoir Ho . 5) 

Lake L amhcr jack 41 009 '23" 83025 ' 55" 8- l Hancock Fcstoria RWS 

Lake Mosier 4100$'20" 83025'40" 8- 2 Hancoc'k Fostoria R'..JS 

N. Baltimore Reservoi r 410}0'05" 83040 '10" 8- 1 \food IL Bal tir,1ore RWS 

Van Buren Lake 41 008 '02" 83038'40" B- 1 Hancock N. 8altim.:ire R 



Table Vll-18 (Continued) 

Major Basins Tributary to Lake Erie 

Trophic 
Name Map State Index Trophic Chemical Parameters 

Latitude Longitude Reference Location 7 1/2 Hin Use Chla SD p Classification at or above WQS (2) 
Number{l) (Count,t} Quad 

Sandusk.Y_ Basin 

Bucyrus Reservoir H 40049'38" 82056'18" C- 2 Crawford Bucyrus RWS 

Bucyrus Reservoir #2 40049•12 11 82055'35" C- 2 Crawford Bucyrus RWS 

Clyde Reservo ir 41014'08" 83001 '1311 C- 4 Seneca Watson ws 
(Beaver Creek R~servoir) 

Killdeer Reservoir 40041'55" 83022'46 11 c- l Wyandot Marseilles ws 47 51 37 Mesotrophic 

'Riley Reservoir 40049 •3311 82056'00" C- 2 Crawford Bucyrus RWS 

Upper Sandusky 40049• 1311 83016' l 911 C- 1 Wyandot U. Sandusky RWS 

Huron fl . Basin 

Bell evue Reservoir #5 41012'42" 82046'35" - Huron Fl at Rock RWS 

Celeryvill e Reservoir 40059'22 11 82044'05 11 D- 2 Cra·wford Shelby ws 
< ...... Norn alk Reservoir #1 41014'18" 8?035'24" D- 2 Huron Nc,rna lk AWS ...... 
I (Upp er ) 
w ..... 

Norwalk Reservoir #2 41014'02" 82034'58" D- 2 Huron llornalk AWS 
(Lol'/er) 

Noma l k Reservoir #3 41014'04 11 a2035•26" 0- 2 Huron Norwali< AWS 
(Memorial) 

Liil l ard City Reservoir 41003·26 11 ez0 39 '55" 0- 2 Huron W i 11 ard RwS 52 54 - Eutrophic 

Vermi I ion fl. Basi n 

Kipton Reservoir 41015'15" 82018'22" 0- 3 Lorain Kipton R\.IS 

New London Reservcir 41003' 5811 82025'30" 0- Huron New London ws 



Table Vil-.~ (Continued) 

Major Basins Tributary to 1.ake Erle 

Trophic 
Name Map State l r,dex Trophi c Chemical Paramet ers 

Latitude Longitude Reference Location 7 1/2 Min Use Chla so p Classification at or above WQS ( 2) 
N•Jmber(l ! {Countz:) Quad 

Cl ack R. Bas in ----
Findley Lake 41 008'15" 82012 '30" D- 4 Lorain Wellington R - - - Eutroph ic (4) 

Oberl in Reser voir 41016'30" 82010 '42" 0- 4 Lorain Ooe:-1 in RWS 

Spencer Lake 410Q5'27" 82007'31" D- 4 Medina Lodi ws - - - Eutrophic (4) 

Wellington Reservoir 410Q8'34" 32014 '01 " 
(Upper) 

- Loral n lolel l ingtcn ws 

' Wellington Upground 41008'55" 82014'23" - Lor cl in Wellington RWS 
Res ervoir (Lower ) 

Rockr River Basin 

i.laldwin Lake 41021 1 47" 81051'20" 0- 5 Cuyahoga Berea RWS - - - Eutrophic (4) 
( a l a.~ head dam ) 

Coe Lake 410211 40" 81051'06" 0- 5 Cuyahoga Berea 
< ...... Hinck ley Lake 41013'35" 81043' 13" 0- 5 Medina W. Richfield R Eutrophic (4) ...... - - -
I 

w 
N 

Medina Lake 41008 ' 21" 81049'20" - Medina Medina RWS 

Wa 11 ace Lake 41021'52" 31051' 30" 0- 5 Cuyahoga Berea RWS - - - Eutrophic (4) 

Cuyahoga R. Basin 

Aqu i 11 a Lake 41032'46" 81010'12" f- l Geauga Char don R - - - Eut rophic (4) 

Bri\dy Lake 41010 '66" 81018'54" E- 1 Portage Ke.1 t R 

E. Branch Reser voir 41030'13" 81005 ' 38" E- 1 Geauga E. Claridon RWS 64 61 57 Eutrophic 

Geauga Lake 41020'54" 81022 '06" E- 2 Geauga Aurora R 

Gorge Metro. Park Lake - - - SU!1'ro lt Akron East R 

Hodgson Lake (Muddy Lake) - - - Portc:ge Kent WS - - - Eutrophic (4) 

La Oue Reservoir 41024'25" 81011'12" E- l Geauga Burton ws 54 51 61 Eutrophic 

Lo-..icr Shaker Lake 41029°24" 81034 ' 54" E- 2 Cuyahoga Shaker Hgts . R - - - Eutrophic (4) 



Table Vll-18 (Continued) 

Major Basins Tributary to lake Erie 

Trophic 
Name Map State Index Trophic Chemical Parameters 

Latitude Longitude Reference Location 7 1/2 Min Use Chla •SD p Classifi cation at or above WQS (2) 
Number{l) {Countt) Quad 

Cutaho9a R. Basin {Continued) 

Meadowbrook Lake 41012'03" 81027'18" E- 2 Sur..mi t Hudson R 

Mogadore Reservoir 41003'28" 81022'50" E- 1 Portage Akron E. RWS - 54 53 Eutrophic 

Muzzy Lake 41006' 51 '' 81015'04" E- 1 Port a9e Suffield ws 
Lake Pippen 41010 1 26" 81013'42" E- 1 Portage Kent 

Punderso11 Lc1ke 41026'51" 81012'27" E- 1 Geauga Burton R - 56 53 Eutrophic 

L. Rockwell 41010' 58'' 81019'52" E- l Portage Kent ws - 60 61 Eutrophic Cu-T 

Surnmi t Lake 41002'54" 81032'38" P- 6 Summit Akron W. RWS - 66 65 Eutrophic 

Sunny Lake (Harmons Pond) 41017'53" 81018'55" E- 2 Portage Aurora R 

< Grand River Basin ...... ...... 
I Geneva Lake - - - Ashtabula Geneva w 
w (a low h~ad dam) 

Lampson Re5ervoir 41045•03° 80047'50" F- Ashtabula Ashtabuld RWS 
(Jefferscn Reservoir) South 

' 



< ...... ...... 
I 

w 
~ 

Minor Basins Tributary to Lake Erle 

Name 

Raccoon Creek Basin 

Clyde Reservoir 
(Raccoon Crk. Reservoir) 

Ottawa River Basin 

Molander Lake 

Key to Symbols: 

Use 

FC - Flood Control 
R - Recreation 

WS - Water Supply 
A - Angling 

Footnotes: 

Langi tude 

41017•15" 

41041 '26" 

TGb1e Vll-18 (Continued) 

Map 
Latitude Reference Location 

Number ( Count 

82058'35" D- 1 

83042'32" A-12 

Chemical Parameters 

Cldmiun, Total -
Copper, Total 
Iron, Total 
Lead , Total 
Nickel, Total 

Sandusky 

LliCdS 

Cd-T 
Cu-T 
F e-T 
Pb-T 
Ni-T 

7 1/2 Min 
uad 

Clyde 

Sylvania 

Use 

ws 

R 

Trophic 
State Index 

Chla so p 
Trophic 

Classification 

1. - rt.ap Reference Number referes to spEcific "Underground Water Resource Map" en which the lake is located. See the Publi'cations 
booklet, Division of Water, Ohio Dept. of Natural Resources, Columbus, Ohio, 43224. 

2. - DEPA ~later Quality standards (Chapter 3745.1 of the Acministratlve Code, 1978.) 
3. - U.S . Envlrorunental Protection Agency, Working paper fro:n the National Eutrophlcation Survey, NERC Corvallis. Oregon , 1975. 
4. - In report prepared for Northe.1st Ohio Area1~ide Coordinating Agency by Biotest Laboratory, University of Akron, 1978. 

Chemical Parameters 
at or above WQS (2) 



Table VII-2A: Lake Sampling Locations and Parameter Sampling 
Schedules - Lake Stations 

Station Sampligg Sampling 
Locati ona Period DepthC 

PARAMETER (Chemical/Physical) 1 2 .?.e Su p Sur Bot I 

Acidity, Total, Caco3 X X X X X 

Alkalinity, Total, CaC03 X X X X X 

Arsenic, Total, As X X X 

Barium, Total, Ba X X X 

BOD, 5 day X X X X X 

Boron, Total, B X X X 

Cadmium, Total, Cd X X X 

Calcium, Total, Ca X X X 

Carbon, Total Org., C X X X X 

Chloride, Cl X X X 

Chromium, Total, Cr X X X 

Cobalt, Total, Co X X X 

COD X X X X X 

Color X X X X X ( 

Conductivity (field) X X X X X 

Copper, Total, Cu X X X 

Dissolved Oxygen (field) X X X X X 

Fecal Coli, Total, MF X X X X X 

Fecal Strep, Total, MF X X X X X 

Fluoride, Diss., F X X X 

Hydrogen Sulfide, H2S X X X X 

Iron, Total, Fe X X X 

Lead, Total, Pb X X X 

Magnesium, Total, Mg X X X 

Manganese, Total, Mn X X X 

MBAS X X X 

Mercury, Total, Hg X X X 

Molybdenum, Total, Mo X X X 

Nickel, Total, Ni X X X 

Nitrate, N03 as N X X X X X 

Nitrite, N02 as N X X X X X 
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Tab l e VII -2A : (Continued) 

Station Sampling Sampling 
Locationa Periodb Depthc 

PARAMETER (Chemical/Physical) 1 2 ~ Su p Sur Bot - -
Nitrogen, Ammonia, N X X X X X 
pH (field) X X X X X 
Phosphorus, Dissolved, p X X X X X 
Phosphorus, Total, P X X X X X 
Potassium, Total, K X X 

Residue, Total Flt., TDS X X 

Residue, Total Nflt., TSS X X 
Secchi Disc X X X X 

Selenium, Total, Se X X 
Silica, Total (Diss), Si02 X X X X X 
Silver, Total, Ag X X 

Sodium, Total, Na X X 

Sulfate, so4 X X 
Total Kjel dahl Nitrogen X X X X X 
Turbidity X X X X X 
Water Temperature (field) X X X X X 

Zinc, Total, Zn X X 

PARAMETER (Biological) 

Phytoplankton 
Total Count X X X 
Identification (Principal 

Genera) X X X 

Chlorophyll ~ X X X 
Macrophyte Observations X X 

a. Primary lake stations (1); secondary lake stations (2) 
b. Spring (Sp); Summer (Su) 

c. Profile (P); Surface (Sur) samples are taken at a depth of 2 feet; 
Bottom (Bot); Integrated (I) 

VII-36 

I -

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



Table VII-28: 

PARAMETER 

Carbon, Total Org., C 

Col or 

Conductivity (field) 

Lake Survey Station Locations and Parameter Sampling 
Schedules - Inflow Stream Stationsd 

PARAMETER 

Nitrite, N02 as N 

pH (field) 

Phosphorus, Total, P 

Dissolved Oxygen (field) Total Kjeldahl Nitrogen 

Flow (USGS) Turbidity 

Nitrate, N03 as N Water Temperature (field) 

d. All parameters are sampled in spring and summer, and are taken at a depth 
of 6 inches (surface). 
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III. WATER QUALITY 

A. General Lake Water Quality 

In general, the water quality of most of the lakes surveyed was generally 
good. Tables VII-3 to VII-5 sunmarize chemical/physical and biological water 
quality data for 45 Ohio lakes surveyed by Ohio EPA/USGS from 1975 through 
1977. Comprehensive data from the first three surveys, are available in two 
reports (Tobin and Youger, 1977;. Tobin and Youger, 1979). Two reports for 28 
lakes surveyed during 1978 and 1979 are in preparation. The following 
paragraphs sunmarize conditions in selected problem categories. 

1) Sanitary Water Quality 

Sanitary water quality in the lakes surveyed was very good (Tobin and Youger, 
1977, Tobin and Youger, 1979). High fecal coliform and/or fecal streptococcus 
counts, when observed, were always associated with storm runoff events. 
Counts that exceeded applicable Ohio water quality standards were never found 
during both the spring and summer samplings. 

2) Metal Concentrations 

Seventeen of the 71 Ohio lakes surveyed since 1975 exceeded Ohio water quality 
standards (Chapter 3745-1 of the Administrative Code) for one metal, 4 lakes 
exceeded standards for 2 metals and one lake exceeded standards for 3 metals 
(Tables VII-6 and VII-18) . 

Table VII-6: The number of Ohio lakes with metal concentrations exceeding 
water quality standards (Ohio EPA/USGS Lake Surveys -
1975 to 1979).a 

Metal 

Lakes 

Cu 

13 

Pd 

4 

Cd 

5 

Fe 

4 

Ni 

2 

a For the names of specific lakes, see Table VII-18. 

Copper was the metal that most frequently exceeded Ohio water quality 
standards. The use of copper sulfate for the control of algae in these lakes 
could be a contributing factor to these high values. Five public water supp ly 
reservoirs, (Hoover, Clear Fork, Berlin, and West Branch Reservoirs and Lake 
Rockwell ) had elevated copper concentrations. A possible source of copper 
contamination in Harrison Lake (Fulton Co.) was effluent from a metal plating 
company discharged into an unnamed tributary. 
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Table VII-3A. Morphometric data for lakes sampled 

in Ohio, 1975. 
a 
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Table VII-3B. Sununary of physical and chemical characteristics 

of selected lakes in Ohio, 1975. a 
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a Modified from Tobin and Youger, 1977 . 
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Table VII-JC. Summary of biological characteristics 

of selected lakes in Ohio, 1975. a 
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at dam ( L•l ) --

Lille J-bpe above 

"""' ( L•ll ---•• 

Laltt> Lo,..,,,., ebo-.e 
d""' ( l•ll ---

Lake \lesuvl us 
1bovt dam ( L• l) ·1 

Peil"l t Cr~ .. -. Lail.e I 
abOve d~ CL- 1.l · 1· 

Punf1ttrson L••e ait 

~idgolnt ( L•!) ·1 
=toc-11; y ~ork Laite 

abo"'e .;,,... { L-U •: 

S. • I t ~ o ,. • l..t<e I 
aOO•• ~-" (~•l l •1 

11-a 

(}-l 

<l 

0•12 

<l 

(l 

<2-i 

0 

••• 
lOO•lS2 

2• l 

}-9 

o-s 

1•<2 

90• 70 

<l•S 

~ytoolankton 

Cofftc,os ( tes from ~oN> c I c 
zone (sorln~) 

S.-nol•t fro• zon.s of 
lflaalfflUffl dlss.olv.d oayc"" 

c, ....... r1 
Fec• 1 streotococcl 

C co lonfe5 
oer 100 r., I) 

,oso-12. soo 2-s 

(3 

2-0 

<2 

110-~oo <2 

c~11s 
t>er '"I 

16 00 

1SO 

190,000 

12,000 

2700 

S&•lOO ll,000 

0offtl n•nt i:,t,iy lum 
and oercf!nt C~) 
of tot•I c~l1 

count 

Ce! ls 
oer m1 

Chry•oohyt1 (gSJ 5GO,OOO 

Chryooo+.,to ( 10 0) 2'00 

noml nent oh,'""' 
... ~ Pe'~' (t) 
of tot•I cell 

CDUftt 

Cnl'D ""'1 t.o (9 5 l 

Cyol'Dohy u < 79 J l, 200, ooo c""°°""t• U• l 

1•0. 000 

o,,ysoohyto ClOOl 360,000 CntlOOhyt.o (97) 

c,.,., ... , .. (71) 

(3 2, 1)0, 000 CYOtlOOhYU ( 99) 2,•00,000 C-,onc,phyt.o (99) 

< }-l 19 , 000 

20-1100 100-160 19,000 

<2•60 10,000 

O•lO 2200 

0•21 2•52 70,000 

2•<2 52,000 

0 H•H 1, .000 

<2 2 j 11,000 

Cyerc>ohyta ( 66) lf;O, 000 

O,loroohyto (S}J I ll0 .000 

Chry•oohyt, ( 1001i 3500 

0,10,oohyta (90) I •200 

o,,,.o.,.,yta ,,,i I ,so,ooo 

Cyor,:,c,hy to (7}) I D,000 

Chry>OOhYto (92) I ,20,000 

i 
cvo...,ohyta <991 1 )Oo,ooo 

Cl"lr y ~ootityt1 { a i. ) ; lGO, coo 

: I 
I I Cyoroosna fill ,10,0CO 
: 

Cyano,,,.yta ( IS l 

CunoOllvt• C Hl 

. 
Cul'Dohyu (911 

C-,anopl,yU (I OJ 

Cvanoohy co ( 100 J 

Cy•noor.yt• (93) 

a Modified from Tobin and Youger, 1977. 
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Table VII-4A. Morphornetr ic data for lakes sampled 

in Ohio, 1976. a 

T~e: Ats • Tese:-voir. 
Ust: fC · flood cor.t ro!; ws - water su;,ply; Rec • ·racTeat ion. 
C/1 : c.&p•city dh•idtd by Hl..n ~l'\!'tJ.a.l inflow - decreasinc v1h.11u indic:at• shorter hyd:-aulic retention ti•. 

Mo&n c ,pac:t y 
~aae- and MoM>ho l o Drain• annual inflci. 

pnury site J..oc1t i on Type Oate Use Surh.ce Cit:ith S~o,e. Capacity .,. inflow 
identi ficat ion (cour.ty) ( a ) o! (b) area )'-3.;1.~Jt\.m I .,..,, I inc ( acre• IT'U 

nu::>Mr on in acres feet feet (,;ilt , ft tt ) (::ci !es 

A! m: Creel l..,.ke ~l.avare Iles 197~ FC '8S2 71 21 l~.800 123 ao,,oo 1.61 
• 01121082S7S 100 Rec 

WS 3387 6S H 81,730 1.02 

At- Lut TUscaraw&S Iles 19:17 FC 2,60 Sl 20 ,9 , 700 70 Sl,100 0. 97 
,o, 14 l 05 I l6S900 Carroll Rec IS• O :;g IS ~ .. i '.) ,61'~ a. ,o 
lu..-r Oa&. a.., Athens Res 19S2 FC 119? S7 2l 26,900 ll.1 23,900 I. 13 
39 3.226082 031900 ~r1an ec 

IIS 664 :;a l4 20 9 :;oo o. 39 

Clendeni n, L&ke Harrison Res 1937 FC 2620 S2 21 S• 000 69.J S2 ,200 I. OJ 
•016 I 208116AOO<I Rec 1800 •o 1S ,:; . 6 26,SOO o.~1 

L&ke L.oran Hockini Res 19SS Rec 3'2 2• 10 3,0IO 
" · 8 

10,800 0.29 
393208082Z70200 

t.ke Rockwel] Pon.ase Res 191' ws 769 2S 9.2 10.6 7,060 20I 157,000 o. °' 
• ! 105908119•900 

Leesville u.ke Carroll Res 1937 FC 1'70 S8 2S 37, •oo •• • J 37,900 0.99 
•0261' 08 ll 13SOO Rec !000 •J 20· 2i . 6 19 soo o.~1 

Mogadore Re t Port aie Res 1939 WS 1000 25 6."9 19 6 , 900 13.2 9,090 0. 76 
410331061:23900 Rec 

J,,bsGui to Creek Truai>ull lws 19' 3 FC 8900 3' 12 JO, 100 97 . S 71,600 I. 45 
I..aii.e Rec 

• 11806080< 52800 IIS 78SO 31 10 39 .9 12.,00 I. IS 

Se~ca.ville Gue'msey Res 1937 FC 5170 39 17 88 1 500 111 ~.,oo 0.93 
We Noble llec :;sso 29 12 '7 <l,SOO 0. •6 

39SS3008l2SS60Q 

5.-it We S.-i t lws ws IIS ,o 1.1 
'1032308132' 700 

Tappan 1..a.k.e H&.rTison R.u 1936 FC 3100 " 20 61 600 71.1 S4,200 1.1, 
•Oll29081133200 Rec nso 3' JS " JS, 100 0.6S 

Wills Cr-eek ~Uncua Res 1937 FC 11,,so S9 17 196,000 8,,12 6Si ,000 0.30 
l..&ke Coshocton Rec 900 n 6, 7 16.2 6,000 0.01 

, 00918081510200 

•elf Run Lue Noble Res IIS 220 ss 3:; 8.S 1,200 s. 7 ,.2~ 
). "' 

394 72708132•600 

a Modif ied from Tobin and Youger, 1979. 
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Table VII-4B. Summary of physical and chemical characteristics 

of selected lakes in Ohio, 1976. a 

·-----~ 
l•cdd Oluo,..,. 
Ifill. Tl\.,..., o,,,,.,._ .... )•o., &OD TOC ~--·- tf'aftlNl~C:J' atr•tfflcatlo1t ,..,_,. l ,..,&. l , .. ,i,e l r•"-1t• 1 l•k• t'I .... Wld 11 te loc:atl•A ••• ,...,.1111 ""') (- ,u (ar L} (r.o.~/ L) ... , .. 

h_..~ aorhu: 1 •• ,.1- J ,..,_~, 
(f .. c, ... ,. .... ·-· t•f'lftl ·-· ·-· aef'l•s: ·-· sor il"lr, 

Al• c::r... I.a&• ........ -----·---- .. ... 11 - ,... 11.:-11.2 , ....... ·-~-1 , ..... 1.1 1 .... 1.1 1 . 1-1.1 , .,.7. l 1 S.s-1 .1 

Ac-.aii ~• ...._ ... ••••••-------·-- .. .. , , .. •Udtt ,-nl.&1 10.2-4.J 1.1.t.t ....... , ....... , 1 .... 2 . , J ......... , •. ,-s., I •. 1•10 

llllrr O&k .... ,...1.,. ...... 4ae ------·---- " ... ·-· ,.. .... 1&1 11 . .... t.J , ....... .. , ..... , '·'-'·' 1-l S.~1.S .s.,-,.o ...... u 
O.....aia.s Lu.• .....,. '- --·------- " ... ... 11ipt" ..,.w ll. 7-1.i ........ .... 7.J 1.s.-1.1 z.,-1., L~l.1 , . ... 10 , .1-u 
~i..,,_ ..... ._ ___ .. _____ .. 1.1 1.1 ,.. ,.. 10.-...a.o ,., .... , ,.0-1., ,., ...... 1.t.\.S . .. s.•-2.s , ..... u 
l.u• 1,acir..11 ...,_ u,a -------- 2J 4.1 ,., •UP' porti&1 tt.4-7.l U.S...• 1.1-1., ,., ..... , z .... 1., 1 .... 1.1 1., .. , .• 1.:z-1., 

i...fll• w..k• .. ..,.,. ... ----- .. .. , ,., ,.. ,... ..... ,.,-).t &.M.1 , ...... s 1.1~., , ....... 1.1-1., 4.4-l.l 4.1-1 . .S 

,... ..... -. .. ,....11' ...,_ Ma -------- u n s.1 ,... 1.1-,., u ........ , .. ..... ,.l ...... , 1 ...... 1 l,t-,.J 7.3,..& . J 

NaMpllU C,.._ ~ ....... 4iia ----- " %.1 :., .. porti&1 H.l-10,0 t .1 .... 1 , ... , .. ....... , 1.J-l.l , ...... ,. .J-7 . Q , . ...... 0 

S...C.rill• ~- ....... ------- %l l.l :. , ,.. ....... 14 ... 1.7 11.: .... 1 &.1-1.1 1.,-1.1 Z,l•l.t z.1-1.1 • . ... 1.0 4 . ,_,_, 

"'-6.1. 1,M.,e ....,. -.L.4pobrt --------- .. :., I.I ,.. ,....,.., 11.s.o.t 1, . ...... .... 1.J ,.~1.1 1 . ..... , ,.1 ... 1 ,. &-6.0 

r..,,.. L.M.• .-... ._ --·------ %1 ,., ,.1 •11Pl't ...,.....i 7.1-0.1 1. 0..0.1 7,t-l,J 1 . J-7 . 1 1.1,,.1., Z.J-l,t :.,.J. 7 ,.s-t., 
nu, ,,..1r Lui• &an. "- -------- u ,., I.I p&ftJ.al ,.. u ..... n.o U.$.J.• ...... , .. a.s-,.11 , ....... , .... i.z 11 s.,-,.1 

11e1111au1re.---. .. ,., 11 ,....1.a1 ,.. 12.4-4.5 ....... '·'""''·· 1. M.t 1.s-e., ....... , l.,._S,l l.i-6.1 

.... .,. ml~ 4.aia.......r MD"'fac. Ya.J-. ...... fuoft : dach T&l• l&NIIII 
• ..,.,. te t.Mh J. ...,_ ........ wrfKe --' -.U•M't\.- -JUit• "'9fl ...-1 . 

1wiu .... 1 ~ •f Scieaces, im. • a..i.• u-. a.,,.,JaU• D-1 .. u,r ~it-,~-

typ i~~-- ·1 
---

S'-'.-cif IC I lot• i Tot• i 

! " s 

cgn-:wc t•nee Ch..-:,i c• l Sut,1, t•nc.~ s !r~~-~~ • r ant• I ( s.pr i nt on l'f} • ., o, 4'00Yr ,~ ... ; .....,.. 
Lair.~ ·- .... • J ,. loc•t lo• Cu~"'¢, ) I C CePlrC' ! l !"'liU : c.:.oc•1t• cc.nc•n • I ... z •• 

I I ! Pes: ic l des. )I t '•t io11 tra1 iot1 
uirir,: """""""'' 1"11r~n,e1o s. ... jo r ion i. troe t• I$ 4 I ; n "'< /:.) ! ,. ,.r./L) 

A.,ha Cr-l ~ • .__ ........ - .... -------· ... 1- .. , .... I c.vco~sc, ! l.2 c.u ,... 
A~ I.A.le ...... Ma • .:. .. ------·---- 22l-l2('1 I u,.,.. -· .... 

I 
~.c1 .. I 1.6 .. ,. ,_ 

-- Ou ._..1""l'Olr ...,.,. ~ ----·------- J t~IIO 1, ... ,.,, .... ...... C&SC,JC, 

I 
.. ,., o.u -Cl~ ~• aho.e '- ·-···----·------ fr>Oi-6S5 I 111-tlO -. .. ~ MN uSC, l.1 O. Cl ,... 

Loh i..,- ........ ---······-----· "'" a2.z11 .... .... I u.tCO~so, .. s., 0.1] ,.... 
I 

W• Lo,c.~11 ...... '-- ··---------- l00-1'9S j :U.l,15 .... .... wco,a I , .. (Cw) ... Cl.1' , .. 
I 

i......rtlle LA.lie a-.,. .... ---·-----·-- lSS-JY i ,, .. ,., .... ..... c...,colso, I ,., 0.2' ,.... 
MofMO°N les.,....,r ....,. Ma '" I 2U·l20 .. ,,, c..,a,, ! o. 76 0.11 ,.... 
-...,..,uu Cr..11 

t..u. ................ _____ ! ,,. t l40-2U .... ...,. =iSO, I O.H .... 
I ~"111• Lu • 

...,..._ ___ ,.. _____ 
!ZS-lSO ! "40.l4S ..... c.,c,, 1.1 c. u ,.. 

I S\-1t L.&1• ~ ~"'8U't ·-·--·------ 91S-12SO I ,so.use 'IC!f"T l\&N ...:1 12 o.u ,... 
t..,,_. l.a,ka &bcr,oe ._ --------·--- 6l0,...6JS 1 .. , .... "'•?'Y harll c.-"M .. 1.1 0. 26 ,.. I 

•1.11, ,,.... L.&.&• ....... "- ----·----- SfG..620 j sn-ss-r n:,, !\a.NI C4W 0.91 0.12 .. I 
90lf 11:1.- ~- aa,o.,. '-a ---------- 21(\.l!JS ! 1f.$.-)OS .... hue c.,a,, LO o.os .,.~ I 

a Modified from Tobin and Youger, 1979. 
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Table VII-4C. Summary of biological characteristics of selected lakes in Ohio, 1976. a 

.. . 

Phy top 1 ankton 

61c tor 11
1 Ooni1n•nl phyluo and 9•nus, •nd percent or t oh l tell tount 

l •ke n 1n-.e , od ,He l ocation tee a BC& I Spring Sumier 
co l 1 ro,., ,treplococc t 
(coll)nh1 (colonlu Col II Col la h11.plu frc:w Colli Celli Su,plu from 

LJ~LlO<J, lL ~lr.-:::- per CoqK,11lu fro. per 1one of •ot11U11 per (OfflpOI 1 ltl frOM ptr zone of au Ilk.Ill 

spr tng Ts.u,m•er 
., tuphot le Jone 1111 dh1oh1td OJ1.y\jtn •I euphot lc 1001 ., d I uo \ved o.cygeo 

1prtn9 1un,n1r 

AIUM Creek L•~• above d11111 - - -------- · <l <l- l <l S4 -2 190 Chry1011hylt OOl l, 100 Chlorophyll 6Sl ),400 Cy1nophyto Ill 
Cyclott l h 40l 1.l!.t!.!!f.££1:il!S. 42l Aph1n110t~ 181 

Atwood Ld,t • bOve d•• - - ---- ------- - - <2 () ... 2 . 4 <)- ) 61,000 Cy1norhyh 171 190.000 Cy1nophyta 9SI 220,000 Cyonophy l& 951 
Qll.!Llli!.!! SH O,cllhtorh S2l Cyl lndros~.,.,..,. 40l 

Burr 041k. Aeservotr •bon dim --- - --· · <2- 46 2· 12 •2 <2·2 1,900 Cyonophyt1 461 1,600 Chry1ophrh 41S IJ0,000 Cy1nophyt1 > 991 120,000 Cy1nophyli 1001 
< Qlli!J.ilir.!J. 461 ~ l41 ~ 611 Aphant1011~non ISi ...... ...... Ch:ndenln9 l.4ke abO't'e dam ----- --- ··· <2 (2 <l < 2· 2 210,000 Cyanophyll 9SS l , 100,000 Cy•nopt1Yto > 991 H0,000 Cy1nopllyt1 981 
I ~!ili!.!!. 951 O,tllhtorh 5SS Cyl 1ndrosperaua 921 

.p. 

.p. Like log,n •bOve d6111 - - - - ---- - - ----- - <Z ) - 6 <2 ).4) 11,000 Cyanophyu 601 Z,0,000 Cy1nophyl1 991 64,000 Cy•nophyt• 981 
Arthro!1!J.I.!. 561 Aqmenel lUtn 711 C,tl lndrospem"" 641 

l•h Aod.wtl l •bo ve d1M ---- -- --- ·- - - <2- 2 <2- 2 <2 a 20,000 Chry1ophr• 401 96,000 Cy•nophyll 6SS 10,000 ~!;~~f~t!;1, 6SI 
Cyclohl 1 181 R1pllldl.2J!.!l1. )61 401 

leuv11 le la~e a bove d"'1i ---- ---- -- -- <2- 18 ()- ) 2- 4 <) 42,000 Cy1nophyt1 941 1),000 Cy•nophyll 981 49 ,000 CyanophyU 961 
Ost llhtorJ!. 941 O,cllhtorlt 691 Aehan l t<MRenon 481 

ko91dor1 AeUr'iulr 1liove du, ------ - · <2 '2 -12 • 2 ( 2-50 l,l'OO Chlorophyll 831 22,000 CyanophyU 891 S4 ,000 Cyanophfll 81' 
Schroeder I!. 8)1 A.~han t zo.nenon lll An•bunt 291 

ftHqulto Cruk Lah above J1111 -- ----- <2- 2 <2-2 <2 2-8 51,000 Cy•nopr,yll sos 230,000 Cyaoophyh 891 650,000 Cy•nophyll 96l 
Anacyuh 461 Ostllhtorh Sll Osctl l•lorl! 161 

Srnauv t 111 Lah above d•• ---------- <2 8- 18 <2· 2 <l - 18 56,000 Cy,nophyll SJI 62,000 Cy1nophyl1 681 630,000 Cy1not1yh 901 260,000 Cy1nophyll 9Sl 
01clll1to.d! lll 01c 11 lalorla 681 Qu!Lili.!:.!!. Ill o,cllhtorh 641 

s~ll ld:e nur .. tdpotnt ---- ----- -- 48- 4 240- 77 12- U <l -12 440,000 g:;~rf~!~ .. 9SI )00,000 Cyanophyll 941 510,000 Cy1n0phyh 941 
941 Ostllhtor!• 151 01clJl!lorh 6SI 

Tappan lth tbov• daM - - - ----- ----- -- <2 2- <2 <2 2 110,000 Cyauoft\yla 821 650,000 Cy•nophyll 991 490,000 Cy1nophyt1 > 991 
~ ,tori• 811 C,r:I tndrOSl?j:,_. IOI Cyl lndros2•nuo S6l 

Wllh Cruk Lth 1bov t d•• ----- ----- 8 Z- 6 (2 2-12 12,000 Cy1nopl1Yh SH ll ,000 Cy1nopliyt1 921 95,000 Cy,nophyh 891 
01c 11 h l o!J.!. 01 O.ct)l1torla 861 Qsc II htorh 6SI 

Wol t Run ld, t ebove di,. ... ....... .. - .. ...... . <2- 2 2- 12 ,2 <2 2,500 Chr1iophyt1 1001 8,100 Cy,nophytt 8)1 4,100 Chryiophy U S91 
Dtnobryoo 591 Apt1,ntz01!!.!12.!!. 461 !!!Jlll!ili 551 

a Modified from 'l'obin and Youger, 1979. 



Table VII -SA. Morphometric data for lakes sampled 

in Ohio, 1977. a 

T;orpe: Re$ • te"Se:rvoir~ Lk - Jai.e . 
Use: FC - floe><! control ; WS · 'W&t er supp,ly; Rec .. recreation . 
CiI: c..1.pacit~ cHvided by mea.n annu&l ir:flov - decreasing value, i ndie•te shone!' hydT"auiic ruention tiac . 

l 
I 

I 
),lean 

I 

Cap.a cl tY ~- •n~ "4or.,hologv Ori.in• .a.nnu&l infl ov 
pnr..ary site 

I 
t.D:.atior. Type Date u~e Su:-!ace i r:.e~u. 

I 
snore - Capaci t)' .,. I in!l~ ratio 

icicnt i !icat i o n ( count )') ( •) of (b) .area i ~.a.x i s-.;a I ).\can line (a.ere• a.re& I (•ere- C/1 
nu:iber O?'i l' in ( ac:-e! 1 ( f<et) I rr,., 1 ~c: l ('1 ) feet) (i<il •• ) feet ' (,l . . I I . ' I I I I 

C. J, Brown Res Clark R.<s 1974 F< 2. i:?O 58 ll B. 700 82 •o,,ao --!.:.}L_ 
39570208:1'•3800 Rec 

ws ~ .120 '7 17 ll l6 900 0. 79 

Deer C:-t>ek Res Stark Res 19S• ws JD 20 • 9 . 8 l, 070 l8 2S, S60 0.12 
,os11 so i 10~1,oo Rec 

Oili.on Lake lo\.tslinJUII ~s 1960 FC 10. 280 69 27 2H 000 ,,2 567,600 0 .0 
395 ~:9082050500 Rec ! , 56C 32 11 21. 2 1; ,;oo ~ 

East !u.nc:h Res \A aura Ru 1939 ws '16 20 II 7.6 •, 6S9 17 .s 13,720 o.~ 
• !301608 l os, zoo Rec 

Indi an U.i.e Loi"" Res 18S3 ws 6,130 12 7. 6 29 •6,300 99.1 61. s.o o. 75 
•o:931os,s 1000 Rec 

tilldeer Ru Wy&Z\dot Iles 197" ws ZSl 38 26 2 · ' 6,670 
4 0 4 201063225800 Rec 

( iser We Cha.mpai,n Res !940 Rec 31, 17 8.6 s. 3 l,215 8. 1 S ,590 o. sa 
•Ol lUOS3S64i00 

r.rio,. LAI.e l::nox Res . 19S• Rec "' 2S 6. 9 12 3 , 280 .11.• 25,900 0.1' 
,4 o:9-' :0!2 :q :noo 
Long i..;.. SW111it U - Rcs lllO' s ws 166 38 ... 
4 lOOl205 iZ23000 Rec 

M. J . t !r•an Res ?orta&e Res 1966 FC .1,2'0 57 2, 78 700 80. S 77 ,,60 ---1.:.Q1-
• l 09 21081 o•S8 00 •·s 

Rec Z 6SO ,9 20 20 52 900 0 . 68 

l\i aisi la Res Swait Res 1939 ws 
4C55HOEl313700 ~ .. 811 30 12 16 9 ,oo 17 · ' 11. •oo 0.82 

Pi ecil.)nt 1..1.lr.e t'\&rrison ~. l9l7 FC 3.!70 <9 20 66 , 700 as. 9 69,900 o. 95 
•Ol l 16081125.>00 Belaont 

Guernsey Rec 2 , 270 la 1S 36 34 500 0. 49 

Stone lick We Cla..rwiont Res 1948 Rec 171 ll 10 9 . S l, 750 23. l 18 , 900 0.09 
39 l 2SSO&•O• 5900 

TyTi:.eyfoct Lake Sun1i t Llr.-Res 1830' s ws 
• OS7'70!l3lli00 Rec ,so 60 6 . 1 

a Modified from Tobin and Youger, 1979. 

( 
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Table VII-SB. Summary of physical and chemical characteristics 

of selected lakes in Ohio, 1977. a 

hcdol l o, ... , •• , 
dlslt ~--· I .. .,, .... .... S-O•Y IOO TOC ~~-·- c.r-'•o•t•c, • tretlf I cac 1011 ,..., ... I ,...,..1 ,..,. •• 1 '•n1:e l 

lakt ·- ..... • It• loc..ul .. .... , •• d Cf .. t) <- /l) 
,_ . l ( 1tt,: /l) 

"••th u .. c, sor 11"111 i.-, aorl"c ·-· .. ,, ... ·- .. , .... ·-· s.,., •• ,_, U>rlf't~ h ,"'""""lc-r 

,.J. .,.... .... ,......,. .... '- ·---- .. ... s.o ,.. U.l-11. t 1.1 ... 1 I . J ..... ,.1 2. 1•1.I ,.2. ,.J , .o-,. J ,.,.,.' 
o.., CrNt. .... ,..,.1,. ....,_ 4u, ------ u S. I ... ,... •U.tlU 11.s-e.2 ,., .... , a."""6 . a ,_,_,_. 1.,-1., l. t-1.l s.1-,.1 ,.o.,., 
0111• L.a.l:• ....,. ... -·--·--------- .. 1. , ,., •UPt .u ... , .. ,., .. lt.l ..... t 1.$-,,l,J 1. l-6. t 1 . ... 1., ,.0,.,s., . . ... 5.l l.),,, 1 . 1 

Wt tn..drt, a.-"9h ........ ------ ,. , .. ... ,...w t.J·•-• 1e.s-e.1 1.1 ......... , 2 . ... , . , S.5-' . I ,.J•S.7 ,.,.t.l 

JMJ.u W.. _.,. a.- 111-. ------ 1' I.I ,., aU.p\ ·-~-· , . ~1.4 I . J-1 . 2 I.J-1 .1 J,6-l.S ... 1. ,.s s.1.,. 1 , . ,.,. J 

uu'"" a.uneir •' .--.. ---- :r.s u .. , .u., ,.. , .s-1.l &.1-e., , ... , ... I.J.J.l ..,., .. l.)•J.J .. . ,.) .. s.0-1., 

U..-r L&l• ..... "- ---··-·---·- l.l: ,.1 1.1 dip< u . 1-u.1 ll . ...... l ... l . '9J . S .. , ..... , .. , . , .. 4 . 4 ,.~IO 

'-• i.k• .-... ... - ---------- ZS ... , .. ,... """' .... 12.2-1.& U.s-t.o ,.,. .... , ,., ... , .. 4 , 0-J. J , . ...... l , • .),..&.l ,.o.&. l 

tMII La.&• at. U.Ut -··-··-·----···· ,. , .. , .. ,.. ,_ u ....... 11. t-tl.l &.1-7. J 1.4-4. I .. , ... , ), , ....... z 2.1.J.6 1., •• . 1 
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3) Nutrients and Trophic Levels 

Nutrient enrichment is widely recognized as a major contributor to problems in 
lakes. Research has demonstrated that phosphorus is the nutrient most 
frequently controlling primary production in north temperate lakes (Schindler, 
1978). Lakes enriched with phosphorus typically develop high populat i ons of 
algae or thick growths of aquatic weeds . Increased lake productivity can lead 
to ecological changes, such as dissolved oxygen depletion, and changes in the 
composition of the fish, algae, and invertebrate communities present in the 
lake. These changes, particularly abundant algae, can lower the aesthetic and 
recreational value of a lake. 

An extreme example of the higher aquatic plant problem in Ohio was noted in 
Clark Lake (Clark Co.), during 1979, where Ceratophyllum sp. covered 80% of 
the lake's surface, severely impairing recreational use . 

A method described by Carlson (1977) was used to determine the trophic status 
of Ohio's lakes and reservoirs. Any one of three parameters, chlorophyll a, 
secchi disc, or total phosphorus, can be used in a parameter specific equation 
to generate a trophic index from Oto 100. The following equations (Carlson 
1977) were used to calculate the Trophic State Index (TSI): 

a. Chlorophyll i (mg/m3) 

TSI (Chl i) = 10 (6 - (2.04 - 0.68 ln Chl i)/ln2) 

b. Secchi Oise (meters) 
TSI (SD)= 10 (6 - ln SD/ln2) 

c. Total phosphorus (mg/m3) 

TSI (TP) = 10 (6 - ( ln 48/TP/ln2)) 

Carlson's method for trophic evaluation is more sensitive and less subjective 
than the traditional oligo-meso-eutrophic method in which lakes having 
substantially different nutrient concentrations may be classified in the same 
trophic category. 

Sunmer chlorophyll a, summer secchi disc transparency values, and spring total 
phosphorus were used to determine TSI values. TSI values were then used to 
classify lakes according to the traditional class ification scheme listed in 
Table VII-7. All three TSI values were evaluated in classifying a lake when 
substantial differences in TSI values occurred. First priority was given to 
surrmer chlorophyll a, followed by surrmer secchi disc transparency values, and 
then spring total phosphorus . 

Conditions existing in the lake at the time of sampling were also taken into 
consideration. The effect of color interference with secchi disc measurements 
was tested with a technique described by Brezonik and Chesney, (1976), and was 
found to be insignificant. 
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Table VII-7: A Comparison of Carlson's Trophic State Index (TSI) to Standard 
Trophic Terminologya 

TSI Va 1 ue 

below 40 
40 to 50 
50 to 70 

greater than 70 

Trophic Classification 

Oligotrophic 
Mesotrophic 
Eutrophic 
Hypereutropic 

a Carlson (1977, and personal communication, 1980); Trophic Classification 
Modifications from Garn and Parrott, (1977) using USEPA data (1978). 

Eighty-three or 40% of the 210 lakes listed in the lake inventory have been 
classified according to trophic status. Seventy-eight percent of the 83 lakes 
were classified eutrophic, 13% mesotrophic and 9% hypereutrophic. The trophic 
classification and the Trophic State Index values, where available, are listed 
in Table VII-18. 

The following observations were made from a review of trophic level 
determinations: 

A lake's trophic level generally reflected the nature of the 
surrounding bedrock. In general, lakes and reservoirs in the 
glaciated and limestone bedrock regions of the state had higher TSI's 
than those lakes in the sandstone bedrock areas of the state. 

Upground, pumped storage reservoirs with regulated inflows had lower 
TSI values than nearby impoundments . 

The six canal feeder lakes as a group had the highest TSI's of all 
lakes surveyed. The four largest lakes, Buckeye Lake, Indian Lake, 
Lake Loramine and Grand Lake St. Marys, were classified as 
hypereutrophic. The two smaller lakes, Summit lake and Turkey Foot 
Lake, were classified as eutrophic. The four larger lakes are 
shallow, easily mixed by the wind, did not undergo stratification and 
did not become anaerobic during the summer. The two smaller lakes, 
although less productive, were deeper, became stratified and 
developed anaerobic conditions during the summer. 

B. Problem Areas 

1. Resource Extraction 

Several lakes have problems related to coal m1n1ng or oil drilling in their 
drainage basins. Piedmont Reservoir (Harrison County), the two New Lexington 
Reservoirs (Perry County) and Lake Hope (Vinton County) have been adversely 
affected by coal mining operations; Corning Reservoir (Perry County) has be.en 
affected adversely by drainage from oil wells . 
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Piedmont Reservoir has a high sulfate concentration (410 mg/1 ) (Tobin and 
Youger, 1979), attributed to active strip mining operations, which has 
prevented its use as a water supply reservoir. The "New" and "Old" New 
Lexington Reservoirs have high manganese concentrations also attributed to 
strip mining operations. The manganese must be removed from the reservoir 
water prior to its use for drinking water; this requires expensive 
supplemental treatment of the raw reservoir water (Heitz and Myers, 1980; Ohio 
EPA, 1979). Seepage from abandoned deep mines and runoff from refuse piles 
has lowered the pH of Lake Hope to less than pH 5.5 (Tobin and Yauger, 1977; 
Tobin and Yauger, 1979). This has lowered the productiv ity and adversely 
affected fish populations in the lake. The city of Corning is no longer using 
Corning Reservoir as a water supply due to high chloride concentrations that 
enter the reservoir from leaking oil wells in the basin (Heitz and Myers, 
1980). 

Coal mining and oil drilling are occurring in the drainage basins of other 
lakes and reservoirs in Ohio, the reader is referred to the mining section of 
this document (Volume V) for further information and references to further 
reading. 

2) Urbanization 

Two lakes, Surrrnit Lake (Summit Co.) and Winton Lake (Hami lton Co.) had problems 
attributed to their proximity to urban development (Tobin and Yauger, 1979). 

Surrrnit Lake water had high chloride levels apparently resulting from its use 
in industrial processes and from seepage of nearby salt wells. Refuse dumped 
into the lake along the shoreline was also evident. Winton Lake had high BOD, 
lead, and chloride levels and objectional odors emanating from the bottom 
waters. A layer of water immediately above the lake bottom had a high 
conductivity (3000 mhos) indicating the presence of pollution. Refuse was 
observed floating on the surface and drifting along the lake shoreline. 
Deteriorated and overloaded sanitary/storm sewer systems are the probable 
causes of the degraded water quality. Improvements are being made to the 
sewer systems which should alleviate some of the water quality problems in the 
near future. 

IV. Restoration 

Interest in lake restoration projects is increasing as a result of Section 314 
of the Federal Water Pollution Control Act Amendments of 1972 (P .L. 92-500 ). 
The goal of the program is to protect at least one lake with water quality 
suitable for contact recreation, or to restore a degraded lake to that 
condition, within 25 miles of every major population center (Standard 
Metropolitan Statistical Area). The city of Akron has received a grant under 
Section 314 for restorative measures for Summit Lake. The cities of Aurora , 
Springfield, Stow and Youngstown have expressed interest in applying for lake 
restoration grants. 

A USEPA funded program has been initiated in the Lake Hope Drainage Basin 
(Vinton Co.). The objective of this project is to prevent abandoned coal mine 
drainage with low pH from entering Lake Hope. This will be accomplished by 
sealing exposed coal seams and disposing of mine refuse. 
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Introduction 

The objective of this report is to identify streams and reservoirs in Ohio 

which are affected by coal mine drainage resulting in ambient stream water 

quality which exceeds Ohio Water Quality Standards. 

The following analysis of streams affected by coal mine drainage is based 

on several criteria. Streams or reservoirs considered coal mine drainage 

affected must have 1) abandoned coal mines in the watershed, 2) water quality 

data which demonstrates a violation(s) of Warmwater Habitat (WWH) standards 

for pH, total dissolved solids (or equivalent specific conductance at 250C), 

total iron and total zinc; or 3) a stream or reservoir used as a public water 

supply in which water quality exceeds Public Water Supply (PWS) standards of 

soluble iron, total manganese, sulfates and/or total zinc. A violation of any 

one parameter, coupled with the presence of past mining activity in the 

watershed constitutes sufficient evidence in this analysis for inclusion as a 

mine drainage affected stream or reservoir. 

In a few instances, streams or reservoirs which do not contain coal mining 

in their watersheds but have water quality concentrations in excess of WWH or 

PWS standards were included. These segments are asterisked(*) and described 

as having natural background conditions which exceed or violate WWH or PWS 

standards. 

Streams potentially affected by mine drainage were also included in this 

analysis. Streams or reservoirs with mining in the watershed, for which 

insufficient data is available to determine if any violations of PWS or WWH 

occur, were considered potentially affected. Further information is needed to 

characterize their degree of affectation. 
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The physical-chemical information presented originates from different 

sources. However, the most common method of collection is the grab sample. 

Data gathered by Skelly and Loy and some data in the Corps of Engineers, 1977 

study was obtained at or near the pollution source. In general, data from 

these sources will exhibit more violations of Water Quality Standars than data 

obtained farther away from the pollution source. 

The analyses of mine drainage stream segments and affected reservoirs as 

presented, cannot evaluate historical trends of water quality. This is due to 

incomplete or unavailable information or the manner in which the data was 

reported as means and ranges over the period of record. What can be gained 

from the analysis is a fairly complete list of areas and degree of degradation 

from past mining activities in Ohio at least for major streams. Data on small 

feeder streams is quite sparse or totally lacking in many cases. In several 

cases , historical biological or chemical-physical data was included (when no 

current data was reported) in the hope that this could serve as a groundwork 

for further investigations. 

In most cases the streams and reservoirs in this analysis are 

predominantly affected by drainage from abandoned or orphaned mines. The 

ranges of observed mine drainage parameter concentrations are the result of 

many environmental processes and conditions including the extent of natural 

secondary succession and/or reclamation, topography, runoff and climate, to 

name a few. It is conservative to say, in most cases, stream quality with 

respect to mine drainage conditions, will not improve substantially in the 

near future unless reclamation of the abandoned mines is accomplished . 

This report consists of two, distinct portions; the text and the 

appendices. The text b~iefly describes geological, geographical, physical, 

chemical and occasionally biological aspects of the affected stream or 
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reservoir, its watershed and the coal seam mined. The streams are listed 

alphabetically by basin in the text except for the tributaries which are 

described as a group following the main stream description. The county in 

parentheses after the segment description is the county in which the lowest 

downstream portion of the segment is located. 

Chemical, physical and biological water quality data are presented in 

summary table form in the text. (These summary tables within the text are not 

numbered). Chemical-physical water quality summary tables represent ranges of 

water quality observed in the main stream segment and in its affected 

tributaries over variable time intervals. The summary table does not indicate 

precise, stream specific ambient concentrations for the listed mine drainage 

parameters. Biological water quality summary tables in the text are 

representative of specific stream sampling sites. 

Available physical, chemical and biological water quality data for all 

streams or reservoirs mentioned is tabularized in Appendix I. This means 

reported are arithmetic means. Other statistical parameters such as median 

and mode may be more representative of actual conditions. In all tables, a -

means there was no data available for that parameter and/or sampling site, 

while N/A designates not applicable. The sampling sites are described 

wherever possible. In some cases, the STORET station numbers give the 

latitude and longitude of the sample in degrees, minutes, and seconds. The 

Skelly and Loy sampling sites are located on a map which is available from 

Ohio DNR, Division of Reclamation. 

Appendix II lists the taxa or species of organisms and the classifications 

of pollution tolerance used in the analysis of biological water quality. The 

biological information presented originates from several sources, was 

collected using different methods in different years, and represents a wide 

range of taxonomic distinctions (species level to ordinal level). 
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Batel 1 e Memorial Institute, Columbus . 

Ohio. 63 pp. 

16. Tobin, R.L. and J.D. Youger, 1979. Chem ical and Biological Quality of Selected 
Lakes in Ohio- 1976 and 1977. Water Resources Investigations 78-109, 
U.S.G.S. and Ohio EPA, Columbus, Ohio. 291 pp. 
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Quantitative comparisons of biological communities between streams are 

probably not valid due to the diffuse nature of the data. Gross qualitative 

comparisons may be made when combined with chemical-physical information. 

Appendix III is a list of fish kills attributable to mine drainage 

reported by Ohio DNR, Division of Wildlife. 

Appendix IV is a table of current water quality standards for the 

Warmwater Habitat (WWH), Exceptional Warmwater Habitat (EWH), Coldwater 

Habitat (CWH), and Public Water Supply (PWS) stream classifications. 

Attached to this report is a glossary of common terms used in the field of 

mining and reclamation. Bibliographies of cited and uncited literature appear 

at the end of this report. 
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GLOSSARY 

Abatement - Elimination of pollutional effects upon the aquatic environment 
caused by mine drainage. 

Alkaline - Having the qualities of a base; i.e., a pH above 7.0. 

Aquatic - Of or relating to water. 

Aquifer - A water-bearing stratum of permeable rock, sand, or gravel. 

Auger - Any drilling device in which the cuttings are mechanically and 
continuously removed from a borehole without the use of fluids. 

Benthos - Organisms that inhabit the bottom substrate of lakes, ponds and 
streams. These organisms may be artifically divided into two major groups -
macrobenthos and microbenthos. Macrobenthos consist of organisms retained 
by a No. 30 U.S. Series sieve. 

CWH - Coldwater Habitat - An Ohio EPA water use designation (See Appendix IV). 

Deep Mine - An underground mine. 

DNR - Department of Natural Resources - A State of Ohio agency . 

Drainage - The area drained by a particular stream. 

Drift - A deep mine entry driven directly into a horizontal or near horizontal 
mineral seam or vein when it outcrops or is exposed at the ground surface. 

Effluent - Any water flowing out of the ground or from an enclosure to the 
surface flow network. 

EPA - Abbreviation for Environmental Protection Agency. 

Erosion - Process whereby solids are removed from their original location on 
the land surface by hydraulic or wind action. 

EWH - Exceptional Warmwater Habitat - An Ohio EPA water use designation (See 
~Appendix IV). 

Gob - Rock that has a high carbon content - usually referring to dark colored 
~mining waste material. 

Haul Road - A road built to carry heavily loaded trucks. The grade is limited 
on this type of road and usually kept to less than 17 percent of climb in 
the direction of load movement. 

Head (of water) - Water pressure expressed as the feet of elevation difference 
between the top of the water and the point at wh ich the pressure is exerted . 

Highwall - The exposed vertical or near vertica l wall associated with strip or 
area surface mines. 
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Hydrology - The science that relates to the water systems of the earth. 

Impoundment - A body of water formed by collecting and confining water, as in 
a reservoir. 

Infiltration - Water entering the gound water system through the land surface. 

Leachins - Extraction of a mineral from an ore by selectively dissolving it in 
a suitable solvent. 

Meiofauna - Microbenthos of the interstitial sediments of lakes and streams. 

Mining - The process of obtaining useful minerals from the earth's crust which 
includes both underground excavations and surface workings. 

Neutralization - The process of adding an acid or alkaline material to 
wastewater to adjust its pH to a neutral position. 

Outcrop - The surface exposure of bedrock or strata. 

Outslope - The face of a strip mine bench or spoil pile opposite the highwall. 

Overburden - The nonsalable rock material that overlies a mineable mineral. 

Parameter - Any of a set of physical properties whose values determine the 
characteristics or behavior of something • 

.Q!i - The negative logarithm to the base ten of the hydrogen ion activity. 
pH 7 is considered neutral. Above 7 is basic - below 7 is acidic. 

PWS - An abbreviation for Public Water Supply, an office of Ohio EPA. 

Pyrites - Any of various metallic-looking sulfides of which Ferrous Sulfide 
(Pyrite) is the most common. 

Reclamation - The procedures by which a disturbed area can be reworked to make 
it productive, useful, non-polluting or aesthetically pleasing. 
Reclamation does not necessarily imply return of the land to its original 
physical state or condition. 

Refuse - Rock that has a high carbon content - usually refers to the dark 
colored mining waste extracted from underground mines. 

Reserve - That portion of the actual identified resource material which can 
be economically and legally extracted at the time of determination. 

Resource - Material known to exist in the earth's crust or judged by geologic 
inference and extrapolation as likely to exist. 

Runoff - That part of precipitation that flows over the land surface from the 
area upon which it falls. 

Sediment - Solid material settled from suspension in a liquid medium. 
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SEDO - Southeast District Office, an office of Ohio EPA. 

Settling Pond - A holding or retention pond which provides sufficient 
residence time to allow the precipitation of suspended solids. 

Silt (Sediment) - Solid material settled from suspension of a liquid medium. 

Slope Stability - The resistance of any inclined surface, as the wall of an 
open pit or cut, to failure by sliding or collapsing. 

Slugging - The sudden increase in concentration of stream pollutants, such as 
silt, acid, iron, or sulfate, resulting from heavy rainfall rapidly washing 
the leached pollutants from the land surface and underground mines. 

Spoil Material - The waste material removed from the strip cut that is not 
considered a useful product. 

Spoil Pile - The area where mine waste or spoil materials are disposed or 
piled. 

STORET - U.S. EPA's data storage and retrieval system. 

Strie Mine - A surface mine where the overburden is removed to expose the 
m1neable material. 

Stripping - The removal of earth or non-ore rock material as required to gain 
access to the ore or mineral materials wanted; the process of removing 
overburden or waste material in a surface mining operation. 

Subsidence - The surface depression over an underground mine that has been 
created by subsurface caving. 

Surface Mine - A mine facility that is generally conducted from the land 
surface. It does not have a mineral roof. 

TDS - An abbreviation for total dissolved solids. 

Watershed - Surface region or area contributing to the supply of a stream or 
lake; drainage area, drainage basin, catchment area. 

WWH - Warmwater Habitat - An Ohio EPA water use designation (See Appendix IV). 

Yellowboy - The unsightly, orange-red or yellow precipitate of ferric sulfate 
and hydroxide observed in many streams polluted by mine drainage . 
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Mine Drainage 

Pollution Tolerant 

APPENDIX II 

Ephemeroptera - (most are sensit i ve except) 

Epeorus sp. 

Trichoptera - (most are facultative or sensitive except) 

Hydropsyche betteni 

Cheumatopsyche sp. 

Diplectrona sp. 

Polycentropus sp. 

Brachycentrus americanus 

Ptilostomis sp. 

Plecoptera - (most are facultative or sensistive except ) 

Isoperla clio 

Nemoura nigritta 

Peltoperla sp. 

Chloroperla terna 

Megaloptera 

Sialis sp. 

Coleoptera -

dystiscidae - diving beetles 

Chironomidae -

Chironomus pl umosus 

Ceratopogon idae - bit i ng midges 

-5-

Diptera 

Tipula sp . 

Eriocera sp. 
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Tendipedidae -

Tendipes sp 

Procladius sp 

Oligochaeta 

Hirundinae 

Mine Drainage Pollution 

Facultative 

Ephemeroptera - Mayflies 

Stenonema rubrum 

Epeorus sp. 

Plecoptera - Stoneflies 

Taenioptergx maura 

Acroneuria lycorias 

Tricoptera -

Coleoptera -

Elmidae 

Odonata - Dragon and Damsel Flies 

Boyeri a uni osa 

dragonfly nymphs 

fingernail clams 

midge larvae 

cranefly 1 arvae 

blackfly larvae 

scuds - gammarus 

snails 

sow bugs - isopoda 

r -o-
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Mine Drainage 

Pollution Sensitive 

Immature or larval - most are sensitive including: 

Ephemeroptera 

Ephemerella subvaria 

Heptagenia sp. 

Stenonema pulchellum 

Stenonema interpunctatum 

Stenonema maculipennis 

Paraleptophlebia sp. 

Ephemerella walkeri 

Ephemerella invaria 

Tricoptera - (most are sensitive including:) 

glossosoma nigrior 

Rhyacophila nigritta 

Neophylax sp 

Plecoptera 

Pteronarcys dorsata 

Isogenus fontalis 

Acroneuria ~ 

Phasganophora capi tata 

Leuctra sibleyi 

Leuctra carolinensis 

Co 1 eoptera -

Psephenus sp. 

Megaloptera - dobsonflies, alderflies, fishflies 

Coryalidae - dobsonflies, fishflies, hellgrammites (dobsonfly lcrvae) 

-7-
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Mine Drainage 

Pollution Sensitive 

Odonata -

Ophiogomphus rupinsulensis 

Boyeri a vinos a 

Gomphidae 

Phesphenidae -

Isopoda 

Lirceus frontinalis 

Asellus militaris 
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Date 

d m y 

07 /12/78 

08/29/78 

06/01/77 

06/03/76 

06/28/76 

10/03/76 

07/23/74 

08/08/72 

09/08/72 

07/17/71 

07/23/71 

07/28/61 

08/23/71 

08/30/71 

09/28/71 

04/30/70 

06/21/70 

( 

APPENDIX III - Fish Kills Attributable to Mine 

Drainage (selected years 1968-78) 

County Stream 

Coshocton Dickinson Run 

Washington Duck Creek 

Meigs Kingsberry Creek 

Coshocton Little Mill Creek 

Jackson Symmes Creek 

Pike Big Run 

Washington Duck Creek 

Meigs Leading Creek 

Jackson Symmes Creek 

Columbiana Leslie Run 

Muskingum Thompson Run 

Athens Hocking River 

Noble W. Fork Duck Creek 

Washington Duck Creek 

Noble E. Fork Duck Creek 

Mahoning Meander Creek 

Mahoning Meander Creek 

-9-

No. Killed 

10,184 

10 

121 

516 

596 

450 

13,580 

482 

794 

208 

15,741 

17 

224 

47,250 

32,678 

2,006 

120 



( 

( 

( 



Date 

d m y 

07 /29/70 

08/25/70 

08/26/70 

09/11/70 

10/26/70 

09/11/68 

05/03/68 

08/16/68 

( 08/11/66 

09/13/66 

08/21/66 

09/22/66 

08/31/66 

( 

APPENDIX III - Fish Kills Attributable to Mine 

Drainage (selected years 1968-78) 

Continued 

County Stream 

Harrison Middle Fork Short Creek 

Jefferson Yellow Creek 

Meigs Leading Creek 

Jackson Little Raccoon Creek 

Tuscarawas Tuscarawas River 

Jefferson Cross Creek 

Mahoning Meander Creek 

Tuscarawas Tuscarawas River 

Belmont Capt i na Creek 

Carro 11 Riley's Creek 

Coshocton Mill Creek 

Muskingum Muskingum River 

Tuscarawas Sugar Creek 

-10-

No. Killed 

18,315 

765 

8 

23 

54 

3135 

57 

23 

15,591 

84 

3,061 

20,860 

50,680 
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APPENDIX IV: 
( 

Summary of Standards for Mine Drainage Parameters 

Exceptional 
Warmwater Warmwater Coldwater Public Water 
Habitat Habitat Habitat Supply 

Conductivity 2400 2400 2400 800 
micromhos/cm micromhos/cm micromhos/cm micromhos/cm 
at 250c at 25°c at 250c at 2soc monthly 

average 1200 
micromhos/cm 
at 250c maximum 

Total Dissolved 1500 mg/1 1500 mg/1 1500mg/l 500 mg/1 monthly 
Solids (TDS} average 750 mg/1 

maximum 

£!i within within within No standards 
6.5-9.0 s.u. 6.5-9.0 s.u. 6.5-9.0 s.u. 

Sulfates No standards No standards No standards 250 mg/1 

Iron 1.0 mg/1 1.0 mg/1 · 1.0 mg/1 0.3 mg/1 
total total total dissolved 

Total Manganese No standards No standards No standards 0.050 mg/1 

Total Zinc See Table 3 
Chapter 3745.1 

0.030 mg/1 0.030 mg/1 5.0 mg/1 

Ohio Administrative Code 

Total Aluminum No standards No standards No standards No standards 
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Def i nitions of Water Use Designations and Standards of Mine Drainage 
~arameters for State of Ohio 

3745-1-07 WATER USE DESIGNATIONS 

(A) WARMWATER HABITAT 

These are waters capable of supporting reproducing populations of 
fish, normally referred to as warmwater species, and associated 
vertebrate and invertebrate organisms and plants on an annual basis. 
These standards will apply outside the mixing zone. 

Dissolved Solids - may exceed one but not both of the following : 

1500 mg/1 (Equivalent 250C specific conductance values is 2400 
micromhos/cm) or 

150 mg/1 attributable to human activities (Equivalent 250C 
specific conductance value is 240 micromhos/cm). 

Iron - 1.000 mg/1. 

£!i - 6.5 to 9.0. 

Zinc - not to exceed the concentrations in Table 3 based on 
total hardness. These values are based on 0.01 x 96 hour 
LC50. 

(B) EXCEPTIONAL WARMWATER HABITAT 

These are waters capable of supporting exceptional or unusual 
populations of fish, normally referred to as warmwater species, and 
associated vertebrate and invertebrate organisms and plants on an 
annual basis. These would include waters of exceptional chemical 
quality that are capable of supporting sensitive species of fish and 
other aquatic organisms. Waters supporting Salmonid migration and 
waters having a high diversity of aquatic organisms should be 
included. These standards will apply outside the mixing zone. 

Dissolved Solids - may exceed one but not both of the following: 

1500 mg/1 (Equivalent 250C specific conductance values is 2400 
micromhos/cm). 

150 mg/1 attributable to human activities (Equivalent 250c 
specific conductance value is 240 micromhos/cm). 

Iron - 1.000 mg/1. 
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£!:!. - 6.5 - 9.0, with no change within that range attributable to 
man-induced conditions. 

Zinc - 0.030 mg/1. 

(C) COLDWATER HABITAT 

These are waters capable of supporting populations of fish, normally 
referred to as coldwater species and associated vertebrate and 
invertebrate organisms and plants on an annual basis. These waters are 
not necessarily capable of supporting successful reproduction of Salmonids 
and may be stocked periodically. These standards will apply outside the 
mixing zone. 

Dissolved Solids - may exceed one but not both of the following: 

1500 mg/1 (Equivalent 25oc specific conductance values is 2400 
micromhos/cm) or 

150 mg/1 attributable to human activities (Equivalent 250C 
specific conductance value is 240 micromhos/cm). 

Iron - 1.000 mg/1. 

£!:!. - 6.5 to 9.0 with no change within that range attributable to 
man-induced conditions . 

Zinc - 0.030 mg/1. 

(F) PUBLIC WATER SUPPLY 

These are waters that with conventional treatment will be suitable 
for human intake and meet federal regulations for drinking water. 

Dissolved Solids - may exceed one but not both of the following: 

500 mg/1 as a monthly average nor exceed 750 mg/1 at any time 
(Equivalent 250c specific conductance values are 800 and 1200 
micromhos/cm), or 

150 mg/1 attributable to human activities (Equivalent 2soc 
specific conductance value is 240 micromhos/cm) . 

Iron - 0.3 ma/1 (soluble). 
-- v 

Manganese - 0.050 mg/1 . 

Sulfates - 250.0 mg/1. 

Zinc - 5.0 mg/1. 
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3745-1-07 WATER USE DESIGNATIONS 

TABLE 3, CHAPTER 3745.1 OF ADMINISTRATIVE CODE 

Concentration of Total Copper and 
Zinc based on Total Hardness 

Hardness Copper Zinc 
mg/ 1 as Caco3 {mg/ 1} { mg/ 1 ) 

0 - 80 0.005 0.040 

81 - 120 0.010 0.055 

121 - 160 0.015 0.070 

161 - 180 0.020 0.095 

181 - 200 0.025 0.115 

201 - 220 0.030 0.130 

221 - 240 0.040 0.150 

( 241 - 260 0.050 0.175 

261 - 280 0.060 0.205 

281 - 300 0.075 0.235 

301 - 320 0.085 0.275 

321 - 340 0.115 0.320 

341 and above 0.145 0.365 
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Date 

d · m y 

07 /12/78 

08/29/78 

06/01/77 

06/03/76 

06/28/76 

10/03/76 

07/23/74 

08/08/72 

09/08/72 

07 /17 /71 

07/23/71 

07/28/61 

08/23/71 

08/30/71 

09/28/71 

04/30/70 

06/21/70 

APPENDIX III - Fish Kills Attributable to Mine 

Drainage (selected years 1968-78) 

County Stream 

Coshocton 

Mei gs 

Coshoct n 

Jackson 

Pike 

\·lash i ngton 

Meigs 

Jackson 

Columbiana 

Muskingum 

Athens 

Noble 

Washington 

Noble 

Mahoning 

Mahoning 

-9-

No. Killed 

10,184 

10 

121 

516 

596 

450 

13,580 

482 

794 

208 

15,741 

17 

224 

47,250 

32,678 

2,006 

120 
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Date 

d m y 

07 /29/70 

08/25/70 

08/26/70 

09/11/70 

10/26/70 

09/11/68 

05/03/68 

08/16/68 

08/11/66 

09/13/66 

08/21/66 

09/22/66 

08/31/66 

APPENDIX III - Fish Kills Attributable to Mine 

Drainage (sel ect ed years 1968-78) 

Continued 

Count,Z 

Harrison 

Jefferson 

Meigs 

Jackso 

Jefferson 

Mahoning 

Tuscarawas 

Belmont 

Carro 11 

Coshocton 

Muskingum 

Tuscarawas 

Stream 

Capt i 
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No. Killed 

18,315 

765 

8 

23 

54 

3135 

57 

23 

15 , 591 

84 

3,061 

20 ,860 

50,680 
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Reservoirs Affected by Mine Drainage in the Hocking River Basin 

1) Burr Oak Reservoir - An impoundment of the East Branch of Sunday Creek 
(Morgan and Athens Counties. 

Burr Oak Reservoir, a public water supply, intermittently violates WWH 
Standards for total iron, PWS Standards for sulfate, dissolved iron and 
manganese and Exceptional WWH Standards for total zinc. It is not known 
if these violations are a direct result of the few abandoned mines in the 
watershed or natural background conditions or other land disturbances 
such as highway construction. (S ee Appendix I, Tables H-102 - H-104 and 
H-110 - H-111) 

2) Dotson Run Res~rvoir - An impoundment of Dotson Run. 

3) 

The Corning public water supply on Dotson Run violates PWS Standards for 
total manganese and intermittently violates WWH Standards for pH, total 
iron and total zinc. These violations may be related to the abandoned 
mines although other undefined sources may contribute. · 

New Lexington Reservoirs - Impoundments of an unnamed tributary of Rush 
Creek, north of New Lexington. 

The t.wo pub 1 i c water supp 1 i es are 01 d Reservoir and New Reservoir. New 
reservoir is an auxiliary water supply to Old Reservoir, used at a 
dilution factor of 4:1. Four (Ohio EPA, 1979) samples t af(en ·,n New 
Reservoir exhibit PWS Standards violations for manganese and sulfate and 
WWH violations for pH. Old Reservoir data indicates PWS Standards are 
viol ated for manganese . (See Appendix I, Table H-67). 
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Table H-66: Rush Creek 

Date 23/07/74 

pH ( S. U. ) 
A"lkalinitv \ , 
Acidity (1·, 1 ,1C03) (mg/l) 

-11·1 1 )( /1) Hardness 1 1, , .3 mg 
. ·' 1\\.Q~) Res 1 due , 1 1 'I . 

Total Sul· ' ilt.(mg.l) 
I ,I\ I ~ (mg/1) 

Total Alt:1n 1 11\ ( /l) 
T l mi mg 
ota In1 11 " /l) 

T l \ ·,19 . 
ota Ma111: ,., ( /l) . ,, ,~se mg 

Total Z1111• , /l) , ,,1g 

First county road Second county road 
below New Lexington below New Lexington 

STP STP 

2.9 

475 

2377 
1150 

55.0 

3.0 

575 

2784 
1490 

70.0 

Table H-67: N~w Lexington Public Water Supply 

Parameter ,, No. of 
. \ 'i t Date 3/79 Sarnp l es Mean Maximum Minimum 

-----
pH ( s. u.) 

4 5.6 6.0 4.9 Al~alini t~ ,
2
r 

Acidity (~', \ \u"03)(rn9/l) 4 6 ~ 9.0 5.0 . ~ 
Hardness 1 

\' '~1 ) (mg/1) \ \ .'·, u ) 4 351 384 317 Residue, ~ ,, _: ' r ( ) 
Total Su h ' •. ;· i lt. mg. l 
Total Al ur·r:·~<: (mg/1) 4 343 380 289 
Total Iro:' ,n (mg/l) 4 1.2 2.2 0.3 

. ' '7' <'.J/l ) 4 0.17 0.29 0.08 Tot a 1 Man~: .... ;,<, : ( 11 ) 4 7.4 7.5 0.3 Tot a 1 Z i W' ~ e mg, 
- ' , n~g/ 1) 4 0.2 0.3 0.07 

Table H-68: Rush .Creek· 
Watershed ,, -~ 
Station N~~ 

32 

----

Stream 

Rush Creek 

Source: ~: ..... ....... , ... ... ·-, iY and Loy, 1973 

pH Acidity Alkalinity Total Iron Sulfate 
S.U. ppm ppm ppm ppm 

2.7 354 0.0 60.0 210 
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Table H-101: Little Gr een's Run 9.~ Miles North cf Athens 

STORET (1977-78) 110654 

No. of 
Parameter /Unit Samples Mean Maximum Minimum 

Conductivity (micromhos/c111) 2 375 400 350 
pH ( S. U.) 2 6.85 6.9 6.8 
Total Alkalinity (CaCO,)( lllg /1) 1 90 N/A N/A 
Total Acidity (CaCOd)(mg/1) 2 18 34 3 
Total Hardness (CaC 3) 
Non-carbonate Hardness (C ~C03)(mg/1) 

70 70 Total Sulfate (mg/1) 2 70 

Table H-102: Burr Oak Lake 

STORET (1975) 1TJEW0009 

No. of 
Parameter/Un it Sampl es Mean Maximum Minimum 

Conductivity (micromhos/cm) ·2 430 655 205 
pH ( S. U.) 12 7.1 7.2 7.1 
Total Alkalinity (CaC03)(no/ l) 2 36 47 24 

\ 
Total Acidity (CaCO~)( mg/1~ 
Total Hardness (CaC 3) · 2 159 232 86 
Non-carbonate Hardness (C~co3)(mg/l) 
Total Sulfate (mg/1) 2 158 280 35 Total Iron (mg/1) 2 1. 25 1. 33 1.18 
Total Manganese (mg/1) 2 1.4 1. 7 1.1 Total Zinc (mg/1) 2 0 .1 0.1 0.1 Total Aluminum (mg/1) 
Total Residue (mg/1) / 2 313 495 131 
Dissolved Iron (mg/1) · 2 0.34 0.58 0.1 

) 

;l 
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Table H-103: Burr Oak Reservoir above Dam near Gouster 

STORET (1 (1/t,) 393226082031900 

No. of 
Parameter /I 1111 t Samples Mean 

Conduct i V 11 ,. (mi cromhos/ cm) 21 185 
pH ( S. U. ) . 21 7.6 
Total Al~,'1l 111ity (CaC03)(mg/l) 4 56 
Total Ac1d 1 l_v (CaCO )(mg/1) 
Total Hard1 1,' \ S (Cacd

3
) 1 79 

Non-carbo1_1,11 \) Hardness (CaC03) (mg/1) 
Total Sult ,q l~ {mg/1) 1 42 
Total Iron ,111911 ) 1 0. i8 
Total M?nq ,, 'h'se (mg/l) 1 0.15 
Total Zinc _ ,mg/1) 1 0 
Total Alun_1 1,~ um (mg/l) 
T?tal Res ·1 ,;, ,<~ (mg/l) 1 127 
F1lterabl~ ~~sidue isooc (mg/ l) 1 107 

Table H-104: Burr Oak Lake 

STORET (19~~) 1TJEW0004 

Parameter/~·- ~ it 

Conduct iv i ~ \ (mi cromhos/ cm) 
pH ( S. U.) ' 

,r 

No. · of 
Samples Mean 

44 230 
44 7.57 

Maximum 

198 
8. 7 

90 

N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

Maximum 

328 
8.9 

Table H-lOS: Cedar Run 3.2 Miles East of Corning 

STORET (1~-, ._ -78) 110642 

No. of 
_P ararneter / ·, >· ~ t Samp 1 es Mean Maximur:i 

Conductiv ~ ... (micromhos/cm) 2 275 310 pH ( s . U • ) -,_ 
2 7.05 7.1 

To~al Al~ ~: _- ": ity (CaC03)(rng/l) 1 51 N/A 
Total Ac1 ~ ~Y (CaCO )(mg/l) 1 28 N/A 
Total Har c"-..:- ss (CaCd ) 
Non-carbo: : -~ Hardne~s (CaC03)(mg/1) 
Total Suh ::-~ (mg/l) 2 47 50 

Minimum 

160 
6.5 

41 

N/A 

N/A 
N/A 
N/t. 
N/A 

N/A . N/fl, 

Minimum 

178 
6.9 

1·ii nimum 

240 
7.0 

N/A 
N/A 

44 
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Table H-109: East Branch Su~day Creek 4 Miles Southeast of Corning 

STORET (1977-78) 110640 

No. of 
P ararneter /Unit Samp 1 es Mean Maximum 

Conductivity (micromhos/cm) 2 273 320 
pH ( S. U.) 2 7.1 7.2 
Total Alkalinity (CaC03)(mg/l) l. 62 N/A 
Total Acidity (CaCOd)(mg/1) 1 30 N/A 
Total Hardness (CaC 3) 
Non-carbonate Hardness (CaC03)(mg/l) 
Total Sulfate (mg/1) 2 46 52 

Table H-110: Dotson Run 0.7 Miles East of Co_rning 

STORET (1977-78) 110643 

No. of 
Parameter/Unit Samp 1 es Mean Maximum 

Conductivity (micromhos/cm) 2 235 250 
pH ( S. U.) 2 6.8 7.0 
Total Alkalinity (CaC03)(mg/l) 1 10 -N/A 
Total Acidity (CaCOd)(mg/1) 2 17 30 
Total Hardness (CaC J) 
-Non- carbonate Hardness (CaC03) (mg/1) 
Total Sulfate (mg/1) 2 54 55 

Table H-111: Cornins Public Water Supply 

No. of 
Parameter/Unit Samp ·1es Mean Maximum 

Conductivity (micromhos/crn) 3 165 180 
pH ( S. U.) 3 6.8 7.3 
Total Alkalinity (CaC03)(mg/l) 3 51 53 
Total Acidity (CaCOd)(mg/1) 
Total Hardness (CaC 3) 3 83 106 
Non-carbonate Hardness (CaC03)(mg/l) 
Total Sulfate (mg/1) 3 34 78 
Total Iron (mg/1) 3 0.8 1. 4 
Total Manganese (mg/1) 3 0.49 0.64 
Total Zinc (mg/1) 3 0.07 
Total Aluminum (mg/1) 3 0 0 
Total Dissolved Solids ( mg/ l) 3 146 204 

Source: Ohio EPA, Public Water Supply, 1974-77. 

Minimum 

225 
6.9 

N/A 
NIA 

41 

M·i nimum 

220 
6.6 

N/A 
4 

53 

Minimum 

150 
6.4 

40 

62 

29 
0.28 
0.22 

0 
100 
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Central Tributaries List of Potential Mine Drainage or 
Mine Drainage Lakes and Reservoirs 

Jefferson Lake (an impoundment of Town Fork, a tributary of Yellow Cieek, 
Jefferson County). 

There is no available water quality data for Jefferson Lake or Town Fork from 
either STORET, Ohio EPA or Skelly and Loy. There are abandoned surface coal 
mines along the drainage divide which range from poor to fair in degree of 
reclamation. In the East Springfield area there are several large abandoned 
underground mines, one of _which is mostly in the Town Creek drainage and about 
1/2 square mile in area. · The ·lake may be affected by abandoned coal mine 
drainage but to what extent 

Austin Lake (an impo 
Jefferson County)~ 

About three miles 
Lake. There 
Skelly and 
t he drainag 
affected b 

a tributary of Yellow Creek, 

rson Lake on Town Fork lies Austin 
vailable from STORET, Ohio EPA or 
on~d surface coal mines located alcnc 
efferson Lake. The lake may be 
but to what extent is unknown. 

-31-
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LAKES AND RESERVOIRS AFFECTED BY MINE DRAINAGE 
IN THE SOUTHEAST OHIO RIVER TRIBUTARIES BASIN 

1. Lake Alma - An impoundment of Little Raccoon Creek, Vinton County 

This reservoir may be affected by acid mine drainage because Little 
Raccoon Creek below the Lake f-\.lma Spillv1ay violates \~\IH standards for pH 
(see Appendix I, Table S-9). However, no water quality data was available 
for the reservoir. 

2. Lake Hope - An impoundment of Sandy Run, a tr i butary to Raccoon Creek, 
Vinton County. 

3. 

Hater quality in Lake Hope violates W\1H standards for pH a.nd total iron 
(See Appendix I, Table S-58). Manganese concentrations in the reservoir 
exceed PWS standards. See the narrative descr i ption of Raccoon Creek 
Tr ibutaries. 

J ackson L c.,ke - An ·impoundment of the 81 ackC. "' 1 of Symmes Creek, Jackson 
County . . ·J . 
Black Fork, the major source of ~ 0r_~:;;..-~J'JEkson Lake only slight:ly 
exceeds 11\•JH standards for pH .. an fl-..,cotal iron. Tf : rr.servJ ir does not 
appear to be seriously affect"ed 'See Ap~" 'tl~1ble S-114), hm.,iever, 
this reservoir has very ~---a1"1~li1 i~s such th"t continued contributions 
of acid \·later !rom minif1.1"1Jr ~trnpsp, Ef·ic s.O.JJ!:f.£.S Wi\11 detrimental1y affect 
the water qual·1ty and u\:1'~~_.1,t,,~::-") \ . 

----, \ ~ _,, \ - . u . ) 
· ~ 

V 

-----------
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T,1b1e S--8 : Litt.le RaccC'fon Creek Near V'ir1 i.:or.) Ohio 

STOR ET (1972-71 ) 03201 990 

P aramcter/Un it 
-----------

Conduct i v'ity at 250C ( um hos ) 
pH ( S. U. ) 
Total Alkalinity (CaC03)( mg/ l) 
Total Ac i dity (CaC03)(~g/1) 
Tota l Hardness (CaC03)(mq/l) 
Non-carb onate Hardness (C aC03)(mg/1) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1 } 
Tot al Zinc (mg/1) 
Total Alunrinurn (mg/ i) 
Total ~es idue (mg/1) 
Dissolved Residue 1aooc (mg/1 ) 

N/A - Not app l icable 

No. of 
San1p 1 es Mean 

3 655 .. 3 
3 3.76 
3 0 
3 58 
2 220 
2 220 
3 300 
1 0.38 
1 3.8 

1 571 

Maximu;n 

770 
3.8 
0 

84 
300 
300 
370 

0.38 
3.8 

N/A 
IUl\ _=-fg6~-

Tabl e S--9: ;fft~r Cree~~r Wellston 

Minimum 

430 
3., 7 
0 

30 
140 
140 
170 

0. 38 
3.6 

r{/ !\ 
N/A 

STORET (1 975 ) 3900:l8082DOS\c6c~ --__.. . 

' --- ifo . ~ 
Parameter/UnH ----:\\ ...,,.,,np,es )-- Val u __ e __ 

Conduct-ivity at 2soc ( umlios) · ~1<"''\"- 700 
pH (S.U.) l~~ \ 3. 7 
Total Alkalinity (CaC03) (mg/1) r,0-.. - l 0 
Total Acidity (C aCO~)(mg/1 ) 1 \~ 94 
Total Hardness (CaC03)( rng/l) J}.1 . 290 
Non-carbonate Hardness (C aS03) (mg/1) ___} 290 
Total Sulfate (rng/1 ) , 290 
Total Iron (rng /1) _..- 1.0 
Tot al Manganese (mg/ 1) 6.0 
Total Zinc (mg/1) 0 .2 
Tota1 Aluminum (mg/ 1) 8.8 
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Tab le S- 55 : Lake :.lope ubove [,:rn1 near za·1 esld 

ST(j')[T (10 ·7 ,· t.r\_ l ., :.), ]978) 391914032211800 

Parameter /Un ·it 
No . of 
Sa:np le i; Me an Maximum Minimum 

---·---- ·------------·------~·-----
Conductiv ity at 2soc (umho~ ) 
pH ( S. U. ) 
Total Alkalinity (CaC03)( mg/ l) 
Total Acidity (C aC03)( 111g/l) 

25 
25 

153 
5.3 

180 
7.5 

137 
4.2 

Tot al Hardness (C aC03)(mq/'I ) 
Non-c ar bonate Har dness (cac03 )(mg/l) 
Total Sulfate (mg/ 1) 2 52.5 54 51 
Totctl Iron (mg/ 1) 3 7.9 23 0.21 
Total Manganese (mg/1 ) 3 1.1 2.4 0. 41 
Total Zinc (mg/1) 3 0.023 0.03 0.01 c::--q - -d}-----·__ --

Tab 1 e S-56: jit\,c. .. ~~'Fork--;~t ~ ~-19, th .-
e::::' ~ -- --~ ---

(r,krac~;!at,\~ 
'h~_si"t&r.,,;w.' l,hem ical Dv.ta 

Tot a·1 !\h1min urn (mg/1) 

Station 381623 

-- ~ 
Numb er of >~i!~--\ \ ... M_~,IW 
Samples a Tue 'J (.-r"Vo. lue ) Parameter 

Ar ·j thmet i c 
Mean 

12 . 7 
3 ,-. :) 

Conductivity* 12 1620 90 \"-./ 

;~m~~~~,-~)-r_e_(_C_) --i--
6
-- - 2~:~ -~-~~) 

Fl ow (cf s ) 12 76.0 O 

Chem ical ObservatiC~ 

Number of Maximum Minimum Mea<Maximum Mi\imum 

1025 
23.7 

Mean 
Samples Value Value. ~alu e\ ~J.LJ?---~4\lue 

(1119/l) (mg/'I) tmg/J.,~ f,, ~ v (l 57day ) 
Va 1 ue 

(lb/day) 
-------------- -------
Acidity 
A 1 k a 1 in ity 
Hardness 
Sulfate 
Total Iron 
Mangan ese 

Source: FWPCA, 1967 

12 
12 

· 12 
12 
12 
12 

*-micromhos/centimeter 

300 
0 

396 
1200 

10.7 
6.4 

7220 
0 

19900 
28400 

1060 
. 215 
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Tab le S- li4: J Jckson . Lake i,bove Dam at Site L-1 

STORET (19 78 ) 3853J l 0D23G0500 

r an1rneter/Un ·i t 
-------·---··-·---
Conduc tiv i ty at 2soc (urnhos ) 
pH ( S. U.) 
Tota l Alkalin ity (CaC03 )( mg/l) 
Total Acidity (C aCO?)(mg/1) 
Tota l Har dness (Cacd1) 
Non-carbonate Hardnets (C aC03)(mg/l) 
Total Sulfate (rng/1) 
Di ssolved Iron (mg/1) 
Dissolved Manganese (mg/1) 
Tota l Zinc (mg/1) . 
Tota l Aluminum (mg/1) 

N/A - Not app li cable 

No. of 
Samples 

8 
8 
2 

1 

Mean Maxim~n Minimum 

178 
7.05 

15 . 5 

53 

47 
0.52 
0 . 95 
0.01 

310 
7,7 

18 

NII\ 

N/ /~ 
N/A 
N/A 
N/A 

143 
6.2 

13 

N/r~ 

N/A 
NI!\ 
N/A 
N/A 
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Potential Mine Drainage and Proposed Mine Drainage Lakes and Reservoirs 
( Muskingum Basin 

1. ftwood Res~rvoir (Indian Fork, Conotton Creek, Tuscarawas County). 

There are abandoned mines and small underqround mines in the tributaries. 
Insufficent water quality data exists at this time to ascertain to what degree 
the Reservoir is affected by abandoned coal mine drainage (See Appendix I, 
Tables M-100 - M-105). In the one sample from the Reservoir which was 
analyzed for more than zinc, only manganese concentrations exceeded PWS 
Standards. A sample from a site on Indian Fork above Atwood Dam, however, had 
concentrations which violated pH, total iron and total zinc WWH Standards part 
of the time and PWS Standards for total manganese all of the time, indicating 
mine drainage problems. 

2. Beach City Reservoir (Sugar Creek, Tuscarawas River, Tuscarawas County). 

There are abandoned strip mines and small underground .mines in the 
tributaries. Insufficent water quality data exists at this time to ascertain 
to what degree the reservoir is affected by abandoned coal mine drainage. 
Data consists of one sample in which zinc was the only mine drainage parameter 
measured. Zinc concentrations did not exceed PWS Standards but because it was 
only known to be less that 0.1 mg/1 it is not known whether it violates EWH 
Standards. 

3. Cambridge ~Q~ervoir (Unnamed tributary to ~Ji 11 s Creek, Guer nsey County). 

1nere are large abandoned underground mines in this small watershed wh ich 
underlie most of its drainage area. There is no water quality data availab1e 
for the reservoir in STORET. · 

4. Clendening Reservoir (Brushy Fork of Stillwater Creek, Harrison County). 

There are many extensive abandoned strip mines and a few small underground 
mines in the headwaters of Brush Fork. In the Reservoir, pH, total iron, and 
total zinc concentrations violate EWH Standards part of time. However, the pH 
violations are unusual in that they are above 9.0 S.U. PWS Standards are alas 
exceeded by concentrations of total sulfate, dissolved iron, and total 
manganese. Brushy Fork above Clendenin Lake violates PWS Standards for levels 
of conductivity and total sulfate (See Appendix I, Tables M-106 - M-109). 
More data is needed to ascertain to what extent this reservoir is affected and 
the sources of mine drainage in its tributaries. 

5. Dillon Reservoir (Licking River, Muskingum County). 

There are very few abandoned surface or underground coal mines in this 
watershed. Concentrations of total iron, and pH values (below 6.5 S.U.) 
violate EWH Standards in the reservoir and total manganese concentrations 
exceed PWS Standards (See Appendix I, Tables M-105 and M-106. Water quality 
problems, however, may not be related to abandoned coal mines, as Clear Fork*, 
~ tributary with no abandoned mines in its watershed, has concentrations of 

rt al iron which violate WWH Standards and manganese concentrations which 
exceed PWS Standards. Too little data is available from other tributaries to 
reach any definite conclusions (See Appendix I, Tables M-110 - M-113). It 
would appear that Dillon Reservoir is not or is only mfo·imally affected by 
abandoned coal mine drainage, but it may be affected by other sources. 
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6. Leesville Reservoir (McGuire Creek of Stillwater Creek, Carroll County). 

1nere is a concentration of small abandoned surface and underground coal mines 
in the northwest tributaries of the Reservoir. The concentrations of total 
iron in the reservoir violate EWH Standards part of the time and total 
manganese concentrations exceed PWS Standards all of the time. To what extent 
this is due to abandoned mine drainage is unknown. The North Fork of McGuire 
Creek also has violations of WWH Standards part of the time and total 
manganese concentrations exceed PWS Standards all of the time (See Appendix I, 
Tables M-114 - M-118). The sources of possible mine drainage in this basin 
should be investigated. 

7. Ohio Power Recreational Area (Dyes Fork, Meigs Creek, Morgan County}. 

This area has been extensively strip mined and some reclamation work has been 
done by planting trees. The lakes and ponds are strip pit ponds and dammed 
reservoirs. Both have been stocked with a variety of fish and fishing is 
reported to be good in many of the ponds. No water quality data is available 
in STORET. The water quality data on Dyes Fork indicates high sulfate, · 
hardness and TDS values would be expected in the ponds, but whether TDS vmul d 
violate EWH Standards is questionable. 

8. Piedmont Reservoir (Stillwater Creek, Harrison County). 

The headwaters and tributary watersheds of Piedmont Reservoir have been 
0 xtensively stip mined and a large percentage of the watershed contains 
bandoned strip mines. Mine drainage constituent concentrations in Piedmont 

Lake (See Appendix I, Table M-82 and M--119) c.Jo not violate any EWH Standards 
for the site located in the dam. 

Piedmont Reservoir, however, has been exempted from the classification of 
Public Water Supply because of abandoned coal mine drainage and the 
concentrations of total conductivity, sulfates, total manganese and TDS would 
exceed PWS Standards. Water quality data for Piedmont Reservoir tributaries 
show violations of WWH Standards for total iron -concentrations and 
occasionally pH values and total manganese, total sulfates, and conductivity 
concentrations would exceed PWS Standards (see Appendix I, Tables M-69 - M-77). 

Benthic collections were made at two stations in Piedmont Reservoir in 
1973-74; near the spillway, and at the inflow of Stillwater Creek. The method 
of collection was not reported. 

Large differences occurred in the density and variety of the benthic community 
in 1974 between the two stations. The benthic community near the spillway was 
comprised of predominantly pollution facultative forms except en one date 
(Appendix, I Table M-ll9b), while the station at the source was comprised of 
fewer taxa and number of predominantly pollution tolerant groups. 

The gradient of quality of the benthic community may be inversely related to 
the gradient of mining activities in the Piedmont Reservoir watershed. 
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Biological 

Benthic 
invertebra t es/ 

Stat ion Pollu tion Tol erant % ~acultative 

8,14piedmont Reservoir 01/08/7.3 lt 0.1 96 
Reservoir near spill way 

23/08/73 99.6 
26/09/73 2.4 95.4 

31/10/73 0.6 98.5 
18/12/73 8.3 91.l 
31/0l /i4 0 97.3 
27/03/74 72.5 27.5 
01/05/74 1.2 G6.2 

8,14Pi edmont Reservoir 30/07 /73 100 
near inflow source at 30/07/73 96. 7 3.2 
C.R. 100 28/08/73 91. 7 0 

24/09/73 81.8 9.7 
31/10/73 72.1 27.9 
28/11/73 97 .8 2.2 
31/01/74 100.0 0 
27 /03/74 98.4 1.6 
01/05/74 100 0 

14 Method of sampling not report ed. 
8 Corps of Engineers, National Eutrop~ication Study, 

1974. (Samp led i n 1973) . 
1 t - less than 

Parameters 

% Pollution No. of Water Qua lit.v Total NCJ. 
Sensit ive Ta xa Cl ass Organisms 

3.99 14 632 

0.4 11 273 
2.2 15 503 

0.9 13 347 
0.6 17 1181 
,.7 8 112 
0 5 40 

33.6 ?.1 414 

3 17 
0 2 31 

. 8.3 2 12 
9.1 4 11 

0 3 43 

0 7 89 

0 7 126 
0 4 184 

0 1 34 
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9. Salt Fork Reservoir {Salt Fork is a tributary 6f Wills Creek, Muskingum 
County). 

pH values in Salt Fork Reservoir slightly exceed EWH Standards part of the 
time. PWS Standards are exceeded by total manganese concentrations probably 
all of the time and EWH Standards are exceeded by total zinc concentrations 
all of the time (See Appendix I, Tables M-120 - M-122). Whether these 
conditions are a result of abandoned mines is questionable. Some Salt Fork 
tributaries (See Appendix I, Tables M-140*, M-141*, M-151*) have no abandoned 
coal mines and also have total manganese concentrations exceeding PWS 
Standards. Salt Fork headwater tributaries (See Appendix I, Tables 
M-123 - M-151) have concentrations violating total iron and oH WWH Standards 
part of the time and the region has many surface mines in the Pittsburgh 
coal. Salt Fork below Salt Fork Reservoir does not appear to be severe1y 
affected by abandoned coal mine drainage, but fluctuations in total sulfate 
concentrations suggest slugging (See Appendix I, Tables M-152 and M-153). 

10. ~-enecavi'lle Reservoir (Seneca Fork of Wills Creek, Guernsey County). 

There are many abandoned surface mines in the watershed, particularly on · 
Beaver Creek. pH values in Seneca Fork violate EWH Standards part of the time 
and in the South Fork of Seneca Fork total iron EWH Standards are violated, 
however, there are no abandoned coal mines on South Fork (Tables 
M-154 - M-157). Manganese concentrations exeeded PWS standards in 16 out of 
17 samples in the Seneca Fork and South Fork data. More data is needed to 
determine if Senecaville Reservoir is aff ected by abandoned mine dra i nage. 

\ _J.. Ta.p_pan Reservofr (Little Stilhtater Creek, Harrison County). 

The Tappan Reservoir tributaries watersheds contain many large surface mines 
in the Pittsburgh No. 8 coal. pH, total iron and total zinc concentrations in 
Tappan Reservoir violate EWH Standards part of the time and total manganese, 
total sulfate and dissolved iron concentrations violate PWS Standards. (see 
Appendix I, Tables M-158 - M-168). Samples from Tappan Lake tributaries 
showed no violations of WWH Standards (See Appendix I, Tables M-169 - M-171). 
More water quality data is necessary to assess the effects of abandoned coal 
mine drainage on Tappan Reservoir. 

12. Wills Creek Reservoir (Wills Creek, Coshocton County). 

Wills Creek Reservoir is on the mainstem of Wills Creek, a proposed Mine 
Drainage stream. It also has numerous tributaries which are either proposed 
as Mine Drainage or are potential mine drainage streams. Despite this, water 
quality is relatively quite good. Total iron is the only mine drainage 
parameter which violates EWH Standards and only total manganese concentrations 
exceed PWS Standards (see Appendix I, Tables M-172 and M-173); however, this 
data may not reflect the slugging which possibly takes place . 

13. Zanesville Honor Camp Pond (Unnamed tributary of Blount Creek, Muskingum 
County). 

This camp's pond drains a large strip mined area with rather poor 
reclamation. No water ~uality data is available. The pond has unknown uses 
and it is not known if water quality in any way inhibits its us~ge. 
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14. Zoar Wildlife Area (Lime Kilm Lake, Unnamed Tri~utary of Tuscarawas River, 
Tuscarawas Countyf. 

Tne lake drains an area of strip mines with rather poor reclamation. No water 
quality data is available. The Lake has unknown uses and it is not known if 
water quality in any way inhibits its usage. 
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Parameter/Unit 

Table M-69: Big Run Creek· and Tributary 

Pll/03C Pll/04C 
Tributary to 
Big Run Cree~ 

pH ( S. U.) 
Alkalinity (CaC03)(mg/l) 
Acidity (CaC03)(mg/l) 
Hardness (CaC03)(mg/l) 
Residue, Total Filterable (mg/1) 

(Dissolved) 
Total Sulfate (mg/1) 
Total Aluminum (mg/1) 
Total Iron (rng/1) 
Total Manganese (mg/1) 
Total Zinc (mg/1) 
Conductivity at 250C (umhos/cm) 

Big Run Creek 

3.4 
0 

20 

580 

5 

900 

Source: Ohio EPA, Title X Study, 1976. 

Table M-70: Stillwater Creek above Piedmont Lake 

STORET (1977) 400543081075600 
Parameter/Unit No. of Sa.mp~-~ Mean Maximum - --·--
Conductivity at 25cc (umhos/cm) 2 1135 1100 
pH (S.U.) 2 7.7 7.8 

Table M-71: Spencer Creek at Hendrysburgt Ohio 

STORET (1975-1977) 400321081091300 
Parameter /Un it No. of Samples Mean Maximum ---
pH (S.U.) 3 7.8 8.0 
Total Alkalinity (CaC03)( rng/ l) 3 160 203 
Total Hardness (CaC03)(mg/l) 2 545 650 
Total Sulfate (mg/1) 2 365 410 
Total Iron (mg/1) 2 7.7 15 
Total Manganese (mg/1) 2 0.76 l.2 
Total Zinc (mg/1) 2 0.11 0.17 
Total Aluminum (mg/1) 2 0.89 1.6 

6.5 
23 
8 

432 

2.02 
4.06 
0.08 

700 

Minimum 

1090 
7.6 

Minimum 

7.7 
136 
440 
320 

0.3 
0.31 
0.05 
0.18 
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Table M-72: Six Mile Run above Piedmont 

STORET (1977) 400744081083100 
Parameter/Unit 

Conductivity at 25oc (umhos/cm) 
pH ( S. U.) 

Table M-73: 

STORET 
Parameter /Un it 

pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Hardness (CaC03)(mg/l) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Man ganese (mg/1) 
Total Zinc (mg/1) 
Total Aluminum (mg/1) 

No. of Samples Mean Maximum 

2 1368 1410 
2 8.1 8.2 

South Fork near Flushing$ Ohio 

No. of Samples Mean Maximum 

2 7.9 8.0 
2 227 233 
2 1950 2100 
2 1225 1250 
2 0.25 0.28 
2 0.46 0.50 
2 0.02 Oo03 
2 0.14 0.18 

Table M-74: Spencer Creek station 1 near Hendrysburg 

STORET (1976-1977) 400223081093300 

Parameter /Un it No. of Sam~les Mean Maximum 

pH ( S. U.) 2 7.9 7.9 
Total Alkalinity (CaC03)(mg/l) 2 128 141 
Total Hardness (CaC03)(mg/l) 1 240 N/A 
Non-carbonate Hardness ( CaC03) (mg/ l) ·-
Total Sulfate (mg/1) 2 180 230 
Total Iron (mg/1) 2 8.12 16.0 
Total Manganese (mg/1) 1 0.82 · N/A 
Total Zinc (mg/1) 1 0.08 N/A 
Total Aluminum (mg/1) 1 1. 7 N/A 

. 

Minimum 

1325 
8.0 

M·inimum 

7.8 
220 

1800 
1200 

0.21 
0.42 
0.01 
0.10 

Minimum 

7.8 
115 
N/A 

130 
0.23 

N/A 
N/A 
N/A 
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Table M-75: Spencer Creek Station 3 near Hendrysburg 

STORET (1976) 400502081080800 

Parameter/Unit 

Conductivity at 25oc (umhos/cm) 
Total Alkalinity (CaC03)(mg/l) 

No. of Samples 

1 
1 

Value 

7.6 
135 

Table M-76: Sixteen Valley Creek near Hendrysburg 

STORET (1975) 400544081094200 

Parameter/Unit 

Conductivity at 2soc (umhos/cm) 
pH (S.U .) 
Total Alkalinity (CaC03)(mg/l ) 
Total Hardness (CaC03)(mg/1) 
Total Sulfate (mg/1) 
Total Iron (mg/ 1) 
Total Manganese (mg/1) 
Total Zinc {~g/1) 
Total Aluminum (mg/1) 

No . of Sampl es 

1 
1 
1 
1 
1 
1 
1 
l 

Value 

7.1 
108 

1300 
1100 

0.24 
0.37 
.Q.02 
0.22 
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Table f'o-77: Sumn~ry of Water Quality of Selected f'1edmont L~ke Tr1butaries 1967-1973 

;tat1on 
•arameter 
.Units) 

>H (S.U.) 

iuspended 
;01 ids 
(mg/1) 

rota 1 Iron 
(ing/1) 

Sulftte 
(mg/.1) 

Total 
f,lk ~linity 
(mg/1) 

Spectf'-
Ccn<lt:<, e 
( ;, _ .. ,) 

BTH·l 

Hu Ht:'I Avg 14 

8.9 6.8 7.5 81 

500 5 ~6 70 

19.4 0. 1 1.4 81 

930 100 359 80 

220 70 157 81 

1500 B60 12e1 11 

Source: Ohio EPA files , 1967-1973 

BT1l·2 

Max Min Avg n flax Hin Avg H 

8.0 6.8 7.2 79 8.1 7.0 7,5 80 

4250 2 85 69 1300 l 70 74 

74.1 o.o 2.0 69 30.0 .o 1.8 60 

1550 31 552 80 950 100 356 80 

245 54 143 60 230 11s 163 eo 

· 2350 1500 1828 112 1550 520 1136 14 

BTli-1 Head End Piedmont Lake at Belmont C.R. 100; Stillwat er Creek 
BTH-2 Sixteen Vailey Creek at 8elmcnt C.R. 100 
BTH-3 Stillwater Creek at Belmont C.R. 100 
STH-4 Stillwater Creek at K1rk11ood T.R. 343 
Ci-2 Sixmil2 Run ~t Mouth, Flu~hing T.R. 366 

BTH-4 BTH·9 

Max H1n Avg N Max M1n Avg N 

8.1 7.0 7.6 80 8.3 7.0 7.6 82 

342 4 67 73 652 2 63 71 

10 .2 o.o 1.5 80 17.2 0.0 1.2 82 

950 38 241 80 1010 86 383 82 

300 63 196 82 300 63 196 82 

1600 690 1028 12 1700 1120 i422 12 

BT-2 

Mu Hin Avg N 

6.0 7.0 7.6 58 

1494 0 31 49 

33.6 o.o o.a 58 

1555 448 910 58 

240 77 167 58 

1900 1160 1508 5 
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Table '4-77: Su11rnBry of Water Quality of Selected Piedmont Lake Tributaries 1967-1973 (Continued) 

Station &T-3 BIB-5 BTH-6 BTH-7 BTH-8 

Parar.1eter 
(Units) Max Min Avg II ~tax Kin Avg I! Max Min Avg N Max M1n Avg H Max fiin Avg N 

pH (S.U.) 8.3 6.9 7.6 74 8.1 7.0 7.6 80 8.2 6.8 75 81 8.0 3.8 7.2 81 . 8.1 6.7 7.5 82 

Sus9ended 
Solids 796 0 53 60 342 4 67 73 392 0 43 73 1025 0 89 71 576 0 45 82 
(mg/1) 

Total Iron 15.l o.o l.2 74 10.2 o.o 1. 5 00 14.5 0 1.3 82 140 0.0 10.6 80 27.5 0.0 l. l 82 
(mg/1) 

Sulf ate 1160 31 196 74 950 38 241 SJ 840 (0 200 82 1339 174 494 81 409 8 150 82 
(mg/1) 

l ot al 
Al ka lin ity 295 77 207 74 220 81 166 80 1740 lOQ 188 82 200 4 121 81 708 lOl ]62 82 

(mg/1) 

Spc" · · 1c 
Coil ~uce 2050 460 1508 12 1600 6~0 1028 12 1400 670 830 12 1800 840 1306 l? 900 550 700 12 

-tiv.,/cm) 

------------·--·-----
Sour~e: Ohio EPA files, 1967-1973 

ElT-3 Unnamed tributary at Mouth, Belmont C.R. 100 
BTtl-5 Spencer Creek at Mou th T.R. 343 
BTH-6 Spencer Creek just be la" l-70 
BTH-7 Stillwater Creek at U.S. Route 40 
BTil-8 Spencer Creek off S.R. 800 just abov~ 1-70 
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Table M-78: Piedmont Lake Tributaries 

Watershed 49 Stream pH 
s.u. 

Station No. 

15 
16 

Stillwater Creek 6.5 
Unnamed Tributary 6.9 

Source: Skelly and Loy, 1973. 

Acidity Alkalinity Total Iron 
ppm ppm ppm 

0 
0 

156 
156 

2.0 
2.0 

Table M-79: Skull Fork near Londonderry 

STORET (1975) 400527081163600 

Parameter/Un it 

pH ( S. U.) 
Total Alkalinity (C aC03)(mg/1 ) 
Total Hardness (CaC03)(mg/l) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Zinc (mg/ 1) 
Total Aluminum (mg/1) 

No. of Samples 

2 
2 
2 
2 
2 
2 
2 
2 

Mean Maximum 

7.4 7.6 
84 95 

1250 1400 
1010 1020 

2.1 3.9 
9.7 10 
0.19 0.23 
5.0 9.2 

Sulfate 
ppm 

530 
530 

Minimum 

7.2 
72 

1100 
1000 

0.29 
9.3 
0.15 
0.76 
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Table M-M82b: Biological Data for Selected Stations on Stillwater Creek 

( St i 11 water Creek Stillwater St i 1 lwater Stillwater 
at Bethesda Creek at Creek South above 

NA MA SA Freeport of Dennison mouth 

Tricoptera 
Hydropsydiidae 186 767 1 2 
Hydropt i 1 id ae 2 

Psychomyi i dae 19 1 

Plectontera -----t--

Nemouridae 3 

Epheme~opt_er~ 
Baet.idae 10 
Ephemeridae 12 4 

Odonata ---·-· 
Giomphidae 

Megaloptera 
Coryalidae 

Epheme~optera 
Baetidae 

Qj__etera 
Ceratopogonidae 14 15 

Anthomyi i dae 5 
Rhagionidae 4 7 

Simulidae 3 161 1 
Tabanidae 1 

Tenidpedidae 42 16 4 16 8 12 
Tipulidae 22 
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Table M-M82b: Biological Data for Selected Stations on Stillwater Creek 
( (Continued) 

St i 11 water Creek St i 11 'v'J ater Stillv,ater Stillwater 
at Bethesda Creek at Creek South above 

NA MA SA Freeport of Dennison mouth ----·-
Coleoptera 
Baetidae 4 

Elmidae 4 

Pulmonata 1 

Oligochaeta 10 316 

Total Number 299 972 13 33 20 336 

No./Sq.Ft. 33.2 108 3.2 17 20 336 
No. Taxa 10 7 4 5 2 4 

% Pollut ·ion 
Tolerant 21.4 1.6 30.8 30 0 94 

% Pollution 
Facultative 9.0 18.1 61. ~) 64 40 5 

% Pollution 
Sensitive 69.6 80.3 7.7 6 60 1 
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Table M-83: St i 11 water Creek in Pool below Piedmont Reservoir 
( STORET (1973-77 ) 1PESW002 

Parameter /Un it No . of Samples. Mean Maximum Minimum 

pH (S.U.) 168 6.8 8.9 
Total Alkalinity (CaC03)(mr/l) 85 40 148 
Total Acidity (CaC03)(mg/l 18 6 8 2 
Total Hardness (CaC03)(mg/l) 67 527 620 52 
Total Sulfate (mg/1) 37 481 700 89 
Total Iron (mg/1) 69 0. 307 3.61 0.09 
Total Manganese (mg/1) 68 539 8.15 0.02 
Total Zinc (mg/1) 28 0.108 0.31 0.10 
Total Aluminum (mg/1) 20 0.595 2.4 0.50 
Total Residue (mg/1) 68 841 1817 433 
Total Volatile Residue (mg/1) 34 150 288 73 
Non-filterable Residue (mg/1) 51 25 975 0 
Filterable Residue (mg/1) at 1800C 17 799 826 756 
Dissol ved Iron (mg/ 1) 60 0.109 0.50 0.05 
Dissolved Zinc (mg/1) 23 0.1 0.1 0.1 
Dissolved Aluminum (mg/1) 19 0.50 0.50 0.50 

Table M-84: Stillwater Creek at Selected Stations 
( Watershed 49 Stream pH Acidity A 1 k a 1 in ity Total Iron Sulfate 

s.u. ppm ppm ppm ppm 

Station No. 

1 St i1 h1ater Creek 6.2 0 119 0.6 670 
1 Stillwater Creek 6.9 0 115 0.9 550 
9 Stillwater Creek 7.0 0 126 0.3 480 

Source: Skelly and Loy, 1973 

Table M-85: Sugar Creek 

Watershed 63 Stream pH Acidity Alkalinity Total Iron Sulfate 
s.u. ppm ppm ppm ppm 

Station No. 

3 Sugar Creek 7.0 0 86 3.0 350 
4 Sugar Creek 7.0 0 99 3.0 500 

Source: Skelly and Loy, 1973 
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Table M-99: Wills Creek 

Watershed 42 Stream pH Acidity Alkalinity Total Iron 
s.u. ppm ppm ppm 

Station No. 
1 
.1. vJi 11 s Creek 7.0 0 99 1.2 
4 Wills Creek 7.0 0 97 0.6 
5 Wills Creek 6.8 0 104 1.6 

12 Wills Creek 6.8 0 120 1.8 

Table M-100: Atwood Lake above Dam near New Cumberland 

STORET (1976) 403141081165900 

Parameter/Unit No. of S~_leJ_ Mean 

Conductivity at 250C (umhos/cm) 19 243 
pH (S.U.) 19 7.3 
Total Alkalinity (CaCOf)(mg/1) 4 46 
Total Hardness (CaC03) mg/1) 1 74 
Tota1 Sulfate (mg/1) 1 34 l 

Total Iron (mg/1) 1 0. ;;~7 
Total Manganese (mg/1) 1 0.2 
Total Zinc (mg/1) 1 0.02 
Total Residue (mg/1) 1 161 
Filterable Resi·due (mg/1) at lSOOC 1 139 

Table M-101: Atwood Reservoir 

STORET (1976) 1ATIW006 

Parameter/Unit 

Total Zinc (mg/1) 

No. of Samples · Mean 

7 0.1 

Maximum 

285 
8.0 

72 
N/A 
N/A 
H/A 
N/A 
N/A 
N/A 
N/ A 

Maximum 

0.1 

Table M-102: Atwood Reservoir on Indian Fork 

STORET {1974-1976) 1ATIW0002 

Parameter /Un it 

Total Zinc (rng/1) 

No. of Sameles Mean 

21 0.1 

Maximum 

0.1 

Sulfate 
ppm 

172 
250 
360 
460 

M"inirnum ----
220 

6.7 
30 

N/A 
N/A 
N/A 
N//\ 
N/A 
N/A 
N/A 

Mi nimu;n 

0.1 

Minimum 

0 .1 
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Table M-103: Willow Run above Atwood Lake at Dellroy 

STORET (1976) 403414081114400 

Parameter/Unit 

Conductivity at 250C (umhos/cm) 
pH { S. U. ) 

No. of Samples Mean Maximum 

3 338 475 
3 7.07 7.1 

Table M-104: Indian Fork above Atwood Dam 

STORET (1974-1977) 1AT1W003 

Parameter /Unit_ 

Conductivity at 25oc (umhos/cm) 
pH ( S. U. ) 
Total Alkalinity (CaC03)(mg/l) 
Total Hardness (CaC03)(mg/l) 
Total Sulfate (mg/ 1) 
Tota 1 Iron (mg/ l) 
Total Manganese (mg/1) 
Total Zinc (mg/1) 
Total Aluminum (mg/1) 
Total ResidLle (mg/ 1) 
Qissolved Iron (mg/1) 

No . of Samp 1 es_ 

19 
18 
12 
19 
19 
20 
20 
12 

6 
19 
14 

Mean Maximum ----· 
330 483 

7.1. · 7.6 
72 113 

103 130 
41 52 
1.87 4.8 
0.37 0.68 
0.135 0.5 
0.93 2.5 

249 401 
0.11 0.17 

Table M-105: Indian Fork above Atwood Lake at Dellroy 

STORET (1976) 403304081102800 

Parameter /Unit 

Conductivity at 25oc (umhos/cm) 
pH (S.U.) 

No. of Samples Mean Maximum 

2 407 510 
2 7.15 7.3 

Minimum 

270 
7.0 

Minimum ---
'178 

6.4 
31 
60 
32 
0.64 
0.11 
0.1 
0.5 

132 
0.1 

Minimum 

305 
7.0 
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Table M-106; Clendening Reservoir 

STORET (1974-1978) 1CLBW0002 

Parameter/Unit 

Conductivity at 25oc (umhos/cm) 
pH (S.U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Hardness (CaC03)(mg/l) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Zinc (mg/1) 
Total Aluminum (mg/1) 
Total Residue (mg/1) 
Dissolved Iron (mg/1) 

No. of Sam~ 

181 
181 
19 
54 
51 
55 
55 
30 
24 
50 
50 

Mean 

677 
7.8 

76 
357 
283 

0.26 
0.74 
0.11 
0.5 

551 
0.129 

Maximum ---
900 

9.2 
128 
478 
431 

1.06 
3.6 
0.35 
0.5 

736 
0.555 

Tab 1 e M-107: Clendening Lake above Darn at Tippecanoe 

STORET (1976) 401512081164000 

f arameter /Un it No. of Sarnoles Mean Maximum -----
Conductivity at 250C (umhos/cm) 20 . 684 810 
pH ( S. U.) 20 7. 9 8.6 
Total Alkalinity (CaC03)(mg/l) 4 100 180 
Tota1 Hardness (CaC03)(mg/l) 1 310 N/A 
Total Sulfate (mg/1) 1 240 N/A 
Total Iron (mg/ 1) 1 0.11 N/A 
Total Manganese (mg/1) 1 0.67 N/A 
Total Zinc (mg/1) 1 0.01 N/A 
Total Residue (mg/1) 1 480 N/A 
Filterable Residue (mg/1) at l800C 1 452 N/A 

Table M-108: Brushy Fork above Clendening Lake 

STORET (1976) 401457081085800 

Minimum 

494 
6.6 
7 

247 
52 
0.1 
0.02 
0.1 
0.5 

198 
0.1 

Minimum 

605 
7.1 

67 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Parameter/Unit No. of Sampl es Mean Maximum Minimum 

Conductivity at 25oc (umhos/cm) 
pH (S.U.) 

2 1950 2100 1800 
2 7.9 8.0 7.8 
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Table M-109: Brushy Fork near Cadiz 

( STORET (1979) 401505081061800 

Parameter/Unit 

Conductivity at 25oc (umhos/cm) 
pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Dissol ved Iron (mg/1) 

No. of Samples 

1 
1 
1 
1 
1 
1 
1 

Table M-110: Dillon Lake above Dam 

STORET ( 1977) 395939082050500 

Paramet~ No. of Samp 1 es~ 

Conductivity at 25oc (umhos/cm) 21 
pH ( S. U.) 21 
Total Alkalinity (CaC03)(mg/l) 4 
Total Hardness (C aC03)(mg/l) 1 
Total Sulfate (rnJ/1) 1 
Tota ·1 Iron (mg/ 1 l 
Total Manganese (mg/1) 1 
Total Zinc (mg/1) 1 
Total Residue (mg/1) 1 
Filterable Residue (mg/1) at lSOoc 1 

Value 

2150 
8.1 

202 
1200 

0.15 
0.12 
0.01 

near Zanesville 

Mean Maximum 

372 475 
7.5 8.2 

101 123 
130 N/A 

33 N/f-1 
1.3 N/A 
0.04 N/A 
0.01 N/A 

260 N/A 
199 N/A 

Table M-111: Licking River in Pool above Dam 

STORET (1973-1976) 10 IL002 

Parameter /Un it No. of Samples Mean Maximum ----
Conductivity at 250C (umhos/cm) 100 429 600 
pH ( S. U.) 94 7.7 9.4 
Total Alkalinity (CaC03)(mg/l) 41 119 159 
Total Acidity (CaC03)(mg/l) 19 5.4 8 
Total Hardness (CaC03)(mg/l) 54 186 265 
Total Sulfate (mg/1) 26 51 74 
Total Iron (mg/1) 55 2.4 18 
Total Manganese (mg/1) 55 0.18 1.2 
Total Zinc (mg/1) 19 0.1 0.11 
Total Aluminum (mg/1) 16 1.21 6.5 
Total Residue (mg/1) 54 311 550 
Filterable Residue (mg/1) at 1800C 6 314 379 
Dissolved Iron (mg/1) 52 0.098 ·0.2 

Minimum ----
290 

G.9 
82 

N/1'1. 
N/A 
N/A 
r~;.11. 
N/A 
NIA 
N/A 

Minimum 

240 
4.0 
0 
3 

116 
22 
0.1 
0.02 
0.1 
0.5 

197 
209 

0.05 
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Table M-112: Big Run above Dillon Lake· near Zanesvilles 

STORET (1977) 400222082050800 

Parameter/Unit No. of Samples Mean Maximum 

Conductivity at 25oc (umhos/cm) 
pH (S.U.) 

2 322 325 
2 7.1 7.4 

Table M-113: Clear Fork near Birmingham 

STORET (1975) 400932081265200 

Parameter/Un it No. of Samples 

Conductivity at 250C (umhos /cm) 
pH ( S. U. ) 
Total Alkalinity (CaC03)(mg/l ) 
Total Hardness (CaC03)(mg/ l) 
Non-carbonate Hardness (CaC03){mg/l) 
Total Sulfate (mg/1) 
Total Iron (mg/ 1) 
Total Man ganese (mg/1) 
Total Zinc (mg/1) 
Total Aluminum (mg/1) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Mean 

500 
7.2 

93 
170 

77 
34 
0.82 
0.235 
0.01 
0.16 

Maximum 

740 
7.4 

113 
200 
87 
41 
1.1 
0.340 
0.01 
0.29 

Table M-114: Leesville Lake above dame near Leesville 

STORET (1976) 402814081113500 

Parameter /Un it 

Conductivity at 25oc (umhos/cm) 
pH ( S. U. ) 
Total Alkalinity (CaC03)(mg/l) 
Total Hardness (CaC03)(mg/l) 
Total Sulfate (mg/1) 
Total Iron (mg/ 1) 
Total Manganese (mg/1) 
Total Zinc (mg/1) 
Total Residue (mg/1) 
Dissolved Residue lSOoc (mg/1) 

No. of Sam~les 

21 
21 

4 
1 
1 
1 
1 
1 
1 
1 

Mean 

167 
7.4 

48 
63 
29 
0.4 
0.39 
0.02 

116 
96 

Maximum 

202 
8.1 

89 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Minimum 

320 
6.8 

Minimum 

·260 
7.0 

73 
140 

67 
28 
0.53 
0.130 
0.01 
0.02 

Minimum 

155 
6.5 

31 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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Table M-115: McGuire creek above Dam 

STORET {1974-1976) 1LEMW0004021 

Parameter/Unit 

Conductivity at 25oc {umhos/cm) 
pH { S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Hardness (CaC03)(mg/l) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Zinc {mg/1) 
Total Aluminum (mg/1) 
Total Res idue (mg/1) 
Dissolved Iron (mg/1) 

No. of Samples 

11 
11 
6 

10 
10 
10 
10 
4 
5 

10 
4 

Mean Maximum 

219 311 
7.05 7.6 

65 84 
90 111 
26 33 
1.16 3.3 
0.297 0.62 
0.1 0.1 
0.5 0.5 

142 202 
0.125 0.2 

Table M- 116: McGuire Creek above Leesville Lake 

STO~ET (1976) 402828081063400 

Parameter/~ni!_ 

Conductivity at 25oc (umhos/cm) 
pH (S.U.) 

No. of Sa~ es Mean Ma.x imum 

2 280 325 
2 7.4 7.4 

Table M-117: North fork McGuire Creek above Leesville Lake 

STORET (1976) 403044081073400 

Parameter/Unit 

Conductivity at 25oc {urnhos/cm) 
pH ( S. U.) 

No. of Samples Mean Maximum 

2 307 365 
2 7.5 7.5 

Minimum -
165 

6.5 
37 
54 
18 
0.39 
0.07 
0.1 
0.5 

58 
0.1 

Mfo imum 

235 
7.4 

Minimum 

250 
7.5 
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Table M-118: North Fork of McGuire Creek 

STORET (1974-1976) 1LEMW0003 

Parameter/Unit 

Conductivity at 25oc (umhos /crn) 
pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Hardness (CaC03)(mg/l) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Zinc (mg/1) 
Total Aluminum (mg/1) 
Total Residue (mg/1) 
Dissolved Iron (mg/1) 

No. of Samp l es 

9 
9 
6 

10 
10 
10 
10 
4 
4 

10 
4 

Mean Maximum 

243 300 
7.3 7.8 

72 87 
96 115 
29 36 
0. 76 1. 8 
0.17 0.35 
0.1 0.1 
0 .. 5 0.5 

146 187 
0.145 0. 28 

Tabl e M-119: Piedmont Lake above Dam at Piedmont, Ohio 

STORET (1977) 401116081125500 

Parameter /Un it No. of Sampl_es Mean Maximum 

pH (S.U.) 20 8.2 8.6 
Total Alkalinity (CaC03)(mg/ l) 4 110 161 
Total Hardness (CaC03)(mg/l) 1 520 N/A 
Total Sulfate (mg/1) 1 410 N/A 
Total Iron (mg/1) 1 0.09 N/A 
Total Manganese (mg/1) 1 0.19 N/A 
Total Zinc (mg/1) 1 0 N//\ 
Total Residue (mg/1) 1 811 N/A 
Filterable Residue (mg/1) at 1800C 1 777 N/A 

Table M-120: Salt Fork Lake above Dame near Cambridge 

STORET (1975) 400617081331600 

Parameter /Uni t No. of Samples Mean Maximum 

Conductivity at 2sec (umhos/cm) 20 253 287 
pH ( S. U.) 20 7.1 6.2 
Total Al ka linity (C aC03) (mg/l) 4 54 89 
Total Hardness (CaC03)(mg/l) 1 95 N/A 
Total Su lfate (mg/ 1) 1 66 N/A 
Totai Iron (mg/1) 1 0.15 N/A 
Tot al Manganese (mg/ 1) 1 0.48 N/A 
Tota 1 Zinc (mg/ l) 1 0. 01 N/A 
Total Residue (mg/1) 1 189 N/A 
Filterabl e Residue (mg/1) at 1800C 1 168 N/A 

Minimum --
170 

6.5 
52 
60 
23 
0.5 
0.065 
0.1 
0.5 

101 
0.1 

Minimum 

7. J. 
69 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Minimum ---
235 

8.4 
36 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

I 



( 

( 



( 

Page 51 of Document 1336E DRAFT 

Table M-121: Salt Fork Lake in North Inlet near Cambridge 

STORET (1975) 400749081312900 

Parameter{Unit No. of Samples Mean Maximum 

Conductivity at 25oc (umhos/cm) 16 234 300 
pH (S.U.) 16 7.6 6.4 

Table M-122: Salt Fork Reservoir 

STORET (1975) 400522081304800 

Parameter/Un it 

Conductivity at 250C (umhos/cm) 
pH (S.U.) 

No. of Samples 

15 

Mean Maximum 

294 324 
7.4 8.3 

Table M-123: Salt Fork Creek near Surmnerfield 

STORET (1975) 394745081162800 

Parameter/Unit No . of Sarnp 1 es 

Conductivity at 250C (umhos/cm) 1 
pH (S.U.) 1 
Total Alkalinity (C aC03)(mg/ l) 1 
Total Hardness (CaC03)(mg/l) 1 
Non-carbonate Hardness (CaC03)(mg/l) 1 
Total Sulfate (mg/1) 1 
Total Iron (mg/ 1) 1 
Total Manganese (mg/1) 1 
Total Zinc (mg/1) 1 
Total Aluminum (mg/1) 1 

Value 

425 
7.6 

177 
230 

53 
39 
0.05 
0 
0.03 
0.12 

Minimum 

200 
8.4 

Minimum 

270 
, 6. 5 
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Table M-124: · Sugartree Fork near Winterset 

STORET (1975) 400832081252600 

Parameter/Unit No. of Sample~- Mean Maximum 

Conductivity at 25oc (umhos/cm) 2 318 390 
pH (S.U.) 2 7.45 7.5 
Total Alkalinity (CaC03)(mg/l) 2 106 125 
Total Hardness (CaC03)(mg/l) 2 150 170 
Non-carbonate Hardness (CaC03)(mg/1) 2 44.5 45 
Total Sulfate (mJ/1) 2 25 28 
Total Iron (mg/1 2 0.595 0.8 
Total Manganese (mg/1) 2 0.125 0.18 
Total Zinc (mg/1) 2 0.01 0.01 
Total Aluminum (mg/1) 2 0.15 0.25 

Table M-125: Upper Part of Salt Fork Creek 

Station SF/03 

Parameter/Unit 

Conductivity at 25cc (umhos/cm) 
pH (S.U . ) 
Total Alkalinity (CaC03)(mg/l ) 
Total Acidity (CaC03)(mg/l) 
Total Hardness (CaC03)(mg/l) 
Total Sulfate (mg/1) 
Total Manganese (mg/1) 
Total Zinc (mg/1) 
Total Aluminum (mg/1) 
Dissolved Iron (mg/1) 

No. of Samplc~s 

12 
12 
12 
11 
9 

12 
12 
12 
12 
4 

Source: Ohio EPA, Salt Fork Study, 1977. 

Mean Maximum ----
626 880 

7.6 8.1 
114 145 

7.4 25 
235 294 
127 190 

0.167 0.5 
0.69 3.9 
0.41 1.8 
0.048 0.09 

Minimum 

245 
7.4 

86 
130 
44 
22 
0.39 
0.07 
0.01 
0.05 

Minimum - ·-
200 

7.2 
79 
0 

190 
107 

0.05 
0.12 
0.2 
0.03 
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Table M-126: Upper Part of Salt Fork Creek 

Sta.t.1 on: SF/04 
No. of 

Parameter/Unit Samples Mean Maxi mum Minimum 

Conduct ivi ty at 250C (umhos) 7 782 1040 621 
pH ( S. U.) 7 7.4 7.7 7.1 
Total Alkalinity (CaC03)(mg/l) 7 125 242 69 
Tot al Acidity (CaCOd)(mg/1) 6 11. 8 37 0 
Tot al Hardness (CaC 3) 4 349 426 304 
Total Sulfate (mg/1) 7 243 350 i97 
Total Iron (mg/1) 7 1.48 5.5 0.22 
Total Manganese (mg/1) 7 0.46 1.1 0.32 
Total Aluminum (mg/1) 7 0.76 2.7 0.2 
Dissolved Iron (mg/1) 2 0.035 0.04 0.3 
Filterable Residue (mg/1) 7 514 672 420 

Souce : Ohio EPA, Salt Fork Study, 1977 

Table M-127: Upper Part of Salt Fork Creek 

.:>t<- , on : SF /01 - Southeast of Middl ebourne 
No. of 

Parameter/Unit Sampl es Mean Maximum Minimum 

Conductivity at 2soc (umhos ) 
pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Acidity (C aC03)(mg/1) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Aluminum (mg/1) 
Dissol ved Iron (mg/ 1) 
Filterable Residue (mg/ 1) 

Sauce: Ohio EPA, Salt Fork Study, 1977 

11 
11 
11 
11 
8 

11 
11 
11 
11 
3 

11 

792 
7.3 

126 
6.1 

280 
204 

0. 42 
0.48 
0.69 
0.05 

470 

1072 
8.0 

273 
20 

382 
275 

1.13 
1.08 
2.4 
0.07 

593 

630 
6.6 

73 
0 
2 

166 
0 .1 
0.05 
0.2 
0.03 

411 
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Table M-128: Upper Part of Salt Fork Creek 

Station: SF/02 
No. of 

Parameter/Unit Samples Mean Maximum Minimum 

Conducti vity at 2soc (umhos) 12 855 1219 610 
pH (S.U.) 12 7.4 7.7 6.8 
Total Alkalinity (CaC03)(mg/l) 12 88 128 1 
Total Acidity (CaCO~)(mg/1) 12 5.3 17 0 
Total Hardness (CaC 3) 9 370.6 647 104 
Total Sulfate (mg/1) 12 283 670 186 
Total Iron (mg/1) 12 0.78 2.19 0.16 
Total Manganese (mg/1) 12 0.83 3.03 0. 34 
Total Aluminum (mg/1) 12 0.67 2.0 0.2 
Dissolved Iron (mg/1) 4 0.037 0.05 0.03 
Filterable Residue (mg/1) 11 581 1074 444 

Souce: Ohio EPA, Salt Fork Study, 1977 

Table M-129: Upper Part of Salt Fork Creek 

Jta ... 'ion: SF/05 
No. of 

Parameter/Un i t Samples Mean Maximum Minimum 

Conductivity at 250C (umhos) 13 1259 1498 959 
pH ( S. U.) 13 6.83 .7. 5 6.15 
Total Al~a~inity (CaC03)(mg/l) 13 64 84 22 
Total Ac1d1ty (CaCO~)(mg/1) 12 4 13 0 Total Hardness (CaC 3) 9 342 685 2 
Total Sulfate (mg/1) 13 551 730 380 
Total Iron (mg/1) 13 1.85 3.23 0.31 
Total Manganese (mg/1) 13 3.35 6.0 2.7 
Total Aluminum (mg/1) 13 2.3 4.0 0.3 
Dissolved Iron (mg/1) 3 .09 0.15 0.03 
Filterable Residue (mg/1) 13 868 1060 713 

Sauce: Ohio EPA, Salt Fork Study, 1977 
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Table M-130: Upper Part of Salt Fork Creek 

Station: SF/06 
No. of 

Parameter/Unit Samples Mean Maximum .Minimum 

Conductivity at 2soc ( umhos) 11 1306 1579 891 
pH ( S. U.) 11 71.4 7.7 6.4 
Total Alkalinity (CaC03)(mg/l) 11 74 91 30 
Total Acidi ty (CaCOd)(mg/1) 9 3 13 0 
Tota l Hardness (CaC 3) 8 475 725 2 
Total Sulfate (mg/1) 10 631 800 430 
Total Iron (mg/1) 11 0.85 2.56 0.21 
Total Manganese (mg/1) 11 2.3 5.4 0.21 
Total Aluminum (mg/1) 11 0.79 2.0 0.3 
Dissolved Iron (mg/1) 4 0.04 0.06 0.04 
Filterable Residue (mg/1) 11 898 1110 652 

Sauce: Ohio EPA, Salt Fork Study, 1977 

Table M-131: Upper Part of Salt Fork Creek 

.:,ca"t..1on: SF/07 
No. of 

Parameter /Unit Samples Mean Maximum Minimum 

Conductivity at 2soc (umhos) 9 648 749 480 
pH ( S. U.) 9 7.15 7.7 6.8 
Total Alkalinity (CaC03)(mg/l) 9 111 209 71 
Total Acidity (CaCOd)(mg/1) 8 5 13 1 
Total Hardness (CaC 3) 7 247 270 208 
Total Sulfate (mg/1) 9 160 188 138 
Total Iron (mg/1) 9 0.88 1.45 0.38 
Total Manganese (mg/1) 9 0.40 0.76 0.25 
Total Aluminum (mg/1) 9 0.67 1. 2 0.3 
Dissolved Iron (mg/1) 4 0.043 0.05 0.03 
Filterable Residue (mg/1) 9 319 450 180 

Sauce: Ohio EPA, Salt Fork Study, 1977 

( 
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( Table M-132: Upper Part of Salt Fork Creek 

Station: SF/08 

Parameter /Un it 

Conductivity at 2soc (umhos) 
pH (S.U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Acidity (CaC03)(mg/l) 
Total Hardness (CaC03) · 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Aluminum (mg/1) 
Dissolved Iron (mg/1) 
Filterable Residue (mg/1) 

Sauce: Ohio EPA, Salt Fork Study, 1977 

No. of 
Samples 

10 
9 

10 
9 
7 

10 
10 
10 
4 

10 

. . 

Mean 

592 
7.58 

136 
3.6 

243 
134 

0.49 
0.36 
0.038 

349 

Table M-133: Upper Part of Salt Fork Creek 

(,, r on: SF/09 
No. of 

Parameter/Unit Samples Mean 

Conductivity at 2soc (umhos) 9 964 
pH ( S. U.) 9 7. 28 
Total Alkalinity (C aC03)(mg/l) 10 93 
Total Acidity (CaCO~)(mg/1) 10 4.5 
Total Hardness (CaC03) 1 448 
Total Sulfate (mg/1) 10 374 
Total Iron (mg/1) 10 2.15 
Total Manganese (mg/1) 10 1.05 
Total Aluminum (mg/1) 10 1.59 
Dissolved Iron (mg/1) 4 0.032 
Filterable Residue (mg/1) 10 634 

Sauce: Ohio EPA, Salt Fork Study, 1977 

Maximum 

693 
8.0 

269 
10 

270 
176 

0.88 
0.6 
0.05 

406 

Maximum 

1189 
7.6 

126 
10 

550 
460 

3.9 
2 .17 
4.0 
0.04 

851 

Minimum 

415 
7.25 

91 
0 

206 
109 

0.19 
0.2 
0.03 

295 

Minimum 

714 
6.95 

62 
0 

322 
242 

1. 24 
0.63 
0.7 
0.03 

451 
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Table M-134: Upper Part of Salt Fork Creek 

Stat-ion: SF /10 . 
No. of 

Parameter /Unit Samples Mean 

Conductivity at 250C (umhos) 10 855 
pH ( S. U.) 9 7.34 
Total Alkalinity (CaC03)(mg/ l) · 9 109 
Total Acidity (CaCOd)(mg/1) 10 4.6 
Total Hardness (CaC 3) 6 395 
Total Sulfate (mg/1) 9 352 
Total Iron (mg/ 1) 10 2.38 
Total Manganese (mg/1) 10 0.839 
Total Aluminum (mg/1) 10 1.36 
Dissolved Iron (mg/1) 3 0.043 
Filterable Residue (mg/1) 10 564 

Sauce: Ohio EP;'\, Salt Fork Study, 1977 

Table M-135: Upper Part of Salt Fork Creek 

Stat.ion: SF/11 

t' ar ameter /Unit 

Conductivity at 2soc (umhos) 
pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Acidity (CaCO?)(mg/1) 
Total Hardness (Cacd3) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (rng/1) 
Total Aluminum (mg/1) 
Dissolved Iron (mg/1) 
Filterable Residue (mg/1) 

Sauce: Ohio EPA, Salt Fork Study, 1977 

No. of 
Samples 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Maximum Minimum 

1030 
8 

131 
10 

430 
880 

3.8 
1.18 
2.1 
0.07 

713 

Valu (! 

490 
8.1 

156 
2 

184 
45 
0.55 
0 .11 
0.4 
0.05 

225 

654 
7.1 

81 
0 

338 
214 

1.4 
0.6 
0.8 
0.03 

448 
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( Table M-136: Upper Part of Salt Fork Creek 

Station: SF/21 

Parameter/Unit 

Conductivity at 250C (umhos) 
pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Acidity (CaC03 )(mg/1) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Aluminum (mg/1) 
Filterable Resi due (mg/1) 

Souce: Ohio EPA, Salt Fork Study, 1977 

No. of 
Samples 

6 
6 
6 
6 
2 
6 
6 
6 
6 
6 

Mean 

1147 
6. 73 

50 
7 

736 
731 

4. 1 
4.4 
3.12 

1064 

Table M-137: Upper Part of Salt Fork Creek 

&. ••• on: SF/22 

Parameter/Unit 

Conductivity at 250C (umh os ) 
pH ( S. U.) 
Total Alk alinity (CaC03)(mg/l) 
Total Acidity (C aC03)(mg/l) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Aluminum (mg/1) 
Filterable Residue (mg/1) 

Souce: Ohio EPA, Salt Fork Study, 1977 

No. of 
Samples 

5 
5 
5 
5 
3 
5 
5 
5 
5 
5 

Mean 

630 
7.4 

210 
7 

. 287 
170 

1.18 
0.13 
0.73 

431 

Maximum 

1300 
7.0 

60 
21 

755 
810 

6.9 
6.1 
4.5 

1150 

Maximum 

780 
8.0 

348 
17 

328 
267 

2.0 
1.17 
1. 2 

584 

·Minimum 

975 
5.7 

34 
1 

718 
620 

2.12 
3.11 
1.6 

919 

Minimum 

530 
7.0 

159 
0 

256 
113 

0.36 
0.10 
0.3 

341 
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Table M-138: Upper Part of Salt Fork Creek 

Station: SF/23 
No. of 

Parameter/Unit Samples Mean Maximum 

Conductivity at 250C {umhos) 6 1238 1662 
pH ( S. U.) 5 7.3 7.9 
Total Alkalinity {CaC03){mg/l) 6 113 216 
Total Acidity (CaCOd){mg/1) 6 11 30 
Total Hardness (CaC 3) 3 549 696 
Total Sulfate (mg/1) 6 498 600 
Total Iron (mg/1) 6 0.73 1. 46 
Total Manganese (mg/1) 6 1.66 2.5 
Total Aluminum (mg/ 1) 6 0.7 1.0 
Filterab le Residue (mg/1) 6 932 1171 

Souce: Ohio EPA, Salt Fork Study~ 1977 

Table M-139: Upper Part of Salt Fork Creek 

1 ·-;on: SF/25 

Parameter /Un it 

Conductivity at 2soc (umhos) 
pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Acidity (CaC03)(mg/l) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Aluminum (mg/1) 
Filterab le Residue (mg/1) 

Souce: Ohio EPA, Salt Fork Study, 1977 

No. of 
Samples 

5 
5 
5 
5 
3 
5 
5 
5 
5 
5 

Mean Maximum 

446 530 
7.4 7.9 

156 183 
3 7 

199 202 
67 83 
0.6 1.53 
0.18 0.32 
0.48 1.0 

275 287 

Minimum 

989 
6.7 

60 
3 

476 
420 

0.31 
0.58 
0.2 

755 

Minimum 

392 
7.1 

137 
0 

196 
51 
0.18 
0.09 
0.2 

267 
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Table M-140: Rocky Fork 

Station: RF/01 

Parameter/Unit 

Conductivity at 25oc (umhos ) 
pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Acidity (CaC03 )(mg/l ) 
Total Hardness (CaC03) . 
Total Sulfate (mg/1) 
Total Iron (mg/ 1) 
Total Manganese (mg/1) 
Total Aluminum (mg/1) 
Dissolved Iron (mg/1) 
Filterable Residue (mg/1) 

Note: No abandoned mines in watershed 
Sauce: Ohio EPA, Salt Fork Study$ 1977 

No. of 
Samples 

2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Table M- 141: Rocky Fork 

Stati on : RF /02 

Parameter /Unit 

Conductivity at 2sec (umhos) 
pH (S .U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Acidity {CaC03)(mg/ l) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (rng/1) 
Total Aluminum (mg/1) 
Dissolved Iron (mg/1) 
Filterable Residue (mg/1) 

Note : No abandoned mines in watershed 
Source: Ohio EPA Salt Fork Study, 1977 

No. of 
Samples 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Mean 

215 
6.9 

41 
2 

76 
30.5 
1.09 
0.32 
0.5 
0.65 

112. 5 

Maximum Minimum 

230 
N/A 

53 
4 

90 
33 
1.4 
0.15 
0.6 
1.2 

113 

Value 

270 
6.8 

44 
0 

84 
37 
0.5 
0.11 
0.2 
0.11 

107 

200 
N/A 

29 
0 

62 
28 
0. 71 
0.7 
0.4 
0.1 

112 
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Table M-142: Rocky Fork 

Station: RF/03 
No. of 

Parameter/Uni t Samples 

Conductivity at 25oc (umhos) 5 
pH ( S. U.) 5 
Total Alkalinity (CaC03 )(mg/1) 5 
Total Acidity (CaCOd)(mg/1) 5 
Total Hardness (CaC 3) 3 
Total Sulfate (rng/1) 5 
Total Iron (mg/1) 4 
Total Manganese (mg/1) 5 
Total Aluminum (mg/1) 5 
Dissolved Iron (mg/1) 1 
Filterabl e Residue (mg/1) 5 

Souce: Ohio EPA, Salt Fork Study, 1977 

Table M-143: Clear Fork 

::itL .on: CF/01 

Parameter/Unit 

Conductiv ity at 2sec (umhos) 
pH (S.U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Acidity (CaC03)(mg/l) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Aluminum (mg/1) 
Dissolved Iron (mg/1) 
Filterable Residue (mg/1) 

Note: No abandoned mines in watershed 
Sauce: Ohio EPA, Salt Fork Study, 1977 

( 

No. of 
Samples 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Mean Maximum Minimum 

374 469 288 
7.05 7.75 7.1 

99 194 45 
2.4 10 0 

100 121 82 
34 42 26 
1.33 1.54 1.06 
0.29 0.48 0.15 
0.42 0.6 0.2 
0.12 N/A N/A 

202 297 104 

Mean Maximum Minimum 

240 260 220 
7.1 7.4 6.8 

49 56 42 
1.5 3 0 

85 90 80 
32 32 32 
0.86 1.33 0.39 
0.065 0.07 0.06 
0.45 0.7 0.2 
0.085 0.11 0.06 

136 139 133 
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Table M-144: Clear Fork 

Station : CF/02 
No. of 

Parameter/Unit Samples Mean Maximum Minimum 

Conducti vity at 2Soc (umhos) 2 250 300 200 
pH ( S. U.) 2 6.7 6.8 6.6 
Total Alkali ni ty (CaC03)(mg/l) 2 40.5 53 28 
Total Acidity (CaCOd)(mg/1) 2 1 2 0 
Total Hardness (CaC 3) 2 73 90 56 
Total Sulfate (mg/1) 2 29.5 33 26 
Total Iron (mg/1) 2 1.28 2.07 0.49 
Total Manganese (mg/1) 2 0.135 0.17 0.1 
Total Aluminum (mg/1) 2 0.55 0.8 0.3 
Dissolved Iron (mg/1) 2 0.075 0.09 0.06 
Filterabl e Residue (mg/1) 2 121 140 102 

Souce: Ohio EPA, Salt Fork Study, 1977 

Table M-145: Clear Fork 

.) tat ion: CF/03 
No. of 

Parameter/Unit Samples Mean· Maximum Minimum 

Conductivity at 2soc (umhos) 5 337 413 276 
pH ( S. U.) 5 7.17 7.35 6.9 
Total Alkalinity (CaC03)(mg/l) 5 116 216 52 
Total Acidity (CaCOb)(mg/1) 5 3.6 15 0 
Total Hardness (CaC 3) 3 127 166 94 
Total Sulfate (mg/i) 5 41 53 33 
Total Iron (mg/1) 5 1.27 1.82 0.76 
Total Manganese (mg/1) 5 0. 28 0.56 0.09 
Total Aluminum (mg/1~ 5 0.44 0.6 0.3 
Dissolved Iron (mg/1 1 0 .1 N/A N/A 

Note: No abandoned mines in watershed 
Sauce: Ohio EPA, Salt Fork Study, 1977 
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Table M-146: Sugartree Fork 

Station: STF/01 

Parameter /Un it 

Conductivity at 250C (umhos) 
pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Acidity (CaC03)(mg/l) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Aluminum (mg/1) 
Dissolved Iron (mg/1) 
Filterable Residue (mg/1) 

Note: No abandoned mines in watershed 
Souce: Ohio EPA, Salt Fork Study, 1977 

No. of 
Samples 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Table M-147: Sugartree· Fork 

,.. .. ; on: STF /02 

P ararneter /Unit 

Conductivity at 2soc (umhos) 
pH ( S. U.) 
Total Alkalini~y (CaC03)(mg/l) 
Total Acidity (CaC03)(mg/l) 
Total Hardness (Caco3 ) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Aluminum (mg/1) 
Dissolved Iron (mg/1) 
Filterable Residue (mg/1) 

Note: No abandoned mines in watershed 
Sauce: Ohio EPA, Salt Fork Study, 1977 

( 

No. of 
Samp ·1 es 

1 
1 

. 1 
1 
1 
1 
1 
1 
1 
1 
1 

Value 

300 
7.25 

73 
0 

102 
31 
0.37 
0.04 
0.2 
0.08 

145 ___ ... _ 

Value 

280 
7.1 

80 
3 

126 
31 
0.3 
0.04 
0.2 
0.05 

143 

I 
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Table M-148: Sugartree Fork 

Stat I on: STF/03 
No. of 

Parameter/Unit Samples 

Conductivity at 25oc (umhos) 5 
pH (S .U. ) 5 
Total Alkalinity (CaC03)(mg/l) 5 
Total Acidity (CaCOd)(mg/1) 5 
Total Hardness (CaC 3) 3 
Total Sulfate (mg/1) 4 
Total Iron (mg/1) 5 
Total Manganese (mg/1) 5 
Total Aluminum (mg/1) 5 
Disso lved Iron (mg/1) 1 
Filterable Residue (mg/1) 5 

Sauce: Ohio EPA, Salt Fork Study, 1977 

Table M-149: Brushy Fork 

_._\ ion: BF/01 

Parameter /Un it 

pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Acidity (CaC03)(mg/l) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/ 1) 
Total Manganese (mg/1) 
Total Aluminum (mg/1)· 
Disso lved Iron (mg/1) 
Filterab le Residue (mg/1) 

Note: No abandoned mines in watershed 
Souce: Ohio EPA, Salt Fork Study, 1977 

No. of 
Samples 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Mean 

343 
6.94 

136 
4.6 

131 
35 
1. 95 
0.62 
0.62 
0.07 

192 

Maximum Minimum 

402 
7.2 

248 
15 

142 
46 
3.24 
0.92 
1.2 

N/A 
225 

Value 

7.5 
85 

1 
148 
43 
0.2 
0.03 
0.2 
0.04 

180 

311 
6.4 

72 
1 

112 
28 
0.47 
0.08 
0.24 

N/A 
137 
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Table M-150: Brushy Fork 

StL. on: BF/03 
No. of 

Parameter/Unit Samples 

Conductivity at 25oc {umhos) 5 
pH { S. U.) 5 
Total Alkalinity (CaC03){mg/l) 5 
Total Acidity (CaCOd){mg/1) 5 
Tota l Hardness {CaC 3) 3 
Total Sulfate {mg/1) 5 
Total Iron (mg/1) 5 
Total Manganese (mg/1) 5 
Total Aluminum {mg/1) 5 
Dissolved Iron {mg/1) 1 
Filterable Residue (mg/1) 5 

Souce: Ohio EPA, Salt Fork Study, 1977 

Table M-151: Brushy Fork 

_ ... .on: BF/01 

Parameter/Unit 

Conductivity at 2soc (umhos) , 
pH { S. U.) 
Total Al~a~inity {CaC03)(ma/l) 
Total Ac1d1ty (CaC03)(mg/lY 
Total Hardness (CaC0 1 ) 
Total Sulfate (mg/1)~ 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Aluminum (mg/1) 
Dissolved Iron (mg/1) 
Filterable Residue (mg/1) 

Note: No abandoned mines in watershed 
Souce: Ohio EPA, Salt Fork Study, 1977 

No. of 
Samples 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Mean 

432 
7.08 

154 
5 

149 
48 
1. 57 
o. 77 
0.6 
0.08 

247 

Maximum Minimum 

525 
7.4 

284 
21 

174 
62 
2.58 
1.14 
1.0 

N/A 
281 

Value 

400 
7.2 

72 
10 

118 
42 
1.49 
0.19 
0.6 
0.05 

158 

391 
6.7 

78 
1 

130 
40 
0.32 
0.05 
0.3 

N/A 
167 
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Table M-152: Salt Fork near Cambridge 

STORtT (1965-71) 03142200 

Parameter/Unit 

Conductivity at 25oc (umhos) 
pH ( S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Hardness (CaC03 ) 
Non-carbonate Hardness (CaC03)(mg/l) 
Total Sulfate (mg/1) 
Filterable Resi due 1800C (mg/1) 

No. of 
Samples 

9 
7 
3 
7 
5 
7 
5 

Mean 

503 
7.4 

102 
233 
191 
131 
454 

Maximum Minimum 

902 219 
7.7 7.0 

126 79 
442 82 
353 50 
346 29 
646 222 

---·---

Table M-153: Salt Fork below Dam near Cambridge 

STORET (1970-77) 03142295 

Parameter/Unit 

Conductivity at 250C (umhos) 
. u. ) 

rotal Alkalinity (CaC03)(mg/l) 
Total Hardness (CaC03) 
Non-carbonate Hardne~s (C aC03)(mg/l) 
Total Sulfate (mg/1) 
Total Zinc (mg/1) 
Total Residue (mg/1) 
Filterable Residue 1sooc (mg/1) 
Dissolved Iron (mg/1) 

No. of 
Samples 

31 
21 
12 
19 
10· 
21 

5 
2 
2 
7 

Mean 

268 
· 7 .6 
57 

112 
60 
62 
0.03 

240 
168 

0.04 

Maximum 

349 
8.5 

125 
150 
64 

110 
0.05 

264 
172 

0.09 

Minimum 

219 
7.0 

33 
82 
53 
48 
0.01 

216 
164 

0.01 
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Table M-154; Seneca F ark of Wi 11 s Creek 

~TORET (1974- 75) lSES\1003 078 
No. of 

Parameter/Unit Samples Mean 

Conductivity at 2soc (umhos) 6 403 
pH ( S. U. ) 6 7.4 
Total Alkalinity (C aC03) (mg/l) 5 185 
Total Hardness (CaC03) 5 197 
Total Sulfate (mg/1) 5 34 
Total Iron (mg/1) 5 0.49 
Total Manganese (mg/1) 5 0.072 
Total Zinc (mg/1) 1 0 .1 
Total Residue (mg/1) 5 268 

Table M-155: Seneca Fork of Wills Creek 

STORET (197'1--75 ) lSESWOOOl 076 
No. of 

Parameter /Un it Sampl es Mean 

_Jnductivity at 2soc (umhos) 7 364 
pH ( S. U.) 8 7.5 
Total Alkalinity (CaCD3)(mg/l) - 7 120 
Total Hardness (C aC03 ) 7 184 
Total Sulfate (mg/ 1) 7 50 
Total Iron (mg/1) 7 0.385 
Total Manganese (mg/1 ) 7 0.610 
Total Zinc (mg/1) 3 0 .1 
Total Residue (mg/1) 7 256 
Dissolved Iron (mg/1) 2 0 .1 

Table M-156: Seneca Fork of Wills Cr~ek 
above Senecaville 

STORET (1976) 395200081195300 
No. of 

Maximum Minimum 

500 300 
7.9 6. 1 

285 134 
212 163 
46 3.8 
0. 77 0.31 
0.18 0.04 

N/A N/A 
322 221 

Maximum Minimum 

415 320 
8.2 6.3 

247 23 
244 134 
69 9 
0.693 0 .17 
2.645 0.055 
0 .1 0 .1 

312 237 
0.1 0 .1 

Parameter /Unit Samples Mean Maximum Minimum 

Conduct ivity at 250C (umhos) 2 477 479 474 
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( 
Table M-157: South Fork of Seneca Fork 

of Wi1 ls Creek 

STORET (1974-75) 1SESW0004 077 

Parameter/Un-it 

Conductivi ty at 25oc (umhos ) 
pH (S. U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Zinc (mg/1) 
Total Residue (mg/1) 

Note: No abandoned mines in watershed 

Table M-158: 

·r" ~T {1973) 393402 

Parameter/Un-it 

Conductivity at 25cc (umhos) 
pH (S. U.) 
Total Alkalinity (CaC03) (mg/1) 

Table M-159: 

STOR ET ( 1973) 393403 

Parameter/Unit 

Conductivity at 250C (umhos) 
pH ( S. U. ) 
Total Alkalinity (CaC03)(mg/l) 

( 

No. of 
Samples Mean 

6 437 
6 7. 4 
5 199 
5 208 
5 36 
5 1. 29 
5 0.115 
1 0 .1 
5 293 

Tapp an Lake 

No. of 
Samples Mean 

5 576 
8 8.1 
8 76 

Tappan Lake 

No. of 
Samples Mean 

2 763 
6 8.4 
6 77 

Maximum Minimum 

520 340 
7.8 6.5 

329 123 
250 156 
46 5 
2.65 0.36 
0.24 0.025 

N/A N/A 
352 213 

Maximum Minimum 

580 570 
8.9 7.3 

85 70 

Maximum Minimum 

775 750 
9.1 8.2 

100 62 
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Table M-160: Tappan Lake ~bove Dam near Dennison 

.)f01 ,· (1976) 402129081133200 

Parameter/Unit 

Conductivity at 2sec (umhos) 
pH (S.U.) 
Total Alkalinity (CaC03)(mg/l) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Zinc (mg/1) 
Total Residue (mg/1) 
Dissolved Residue 1sooC (mg/1) 

No. of 
Samples 

18 
18 
4 
1 
1 
2 
2 
1 
1 
1 

Mean 

634 
7.7 

79 
310 
230 

1.02 
1.45 
0.02 

483 
472 

Table M-161: Tappan Reservoir 

STOR ET ( 19 7 5 ) 1TALW0005 
No. of 

Pararneter/Unit Sampl es Mean 

Conductivity at 250C (umhos) 31 720 
pH ( s. u.) 31 8.1 

Table M-162: Tappan Reservoir 

STORET (1976) 1TALW0006 
No. of 

Parameter /Un it Samples Mean 

Conduc t ivity at 2soc (umhos) 27 723 
pH ( S. U.) 27 8.1 

Maximum 

668 
8.3 

108 
N/A 
N/A 

1. 3 
2.2 

N/A 
N/A 
N/A 

Maximum 

760 
. 9 .0 

Maximum 

740 
9.1 

Minimum 

620 
7.1 

66 
N/A 
N/A 

0.74 
0.7 

N/A 
N/A 
N/A 

Minimu:n 

620 
7.3 

Minimum 

640 
7.3 
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Table M-163: .Tappan Reservoir 

STOR t T ( 1976) 1TALW0007 
No. of 

Parameter/Unit Samples Mean Maximum Minimum 

Conduc t ivi ty at 25DC (umhos) 55 709 770 643 
pH (S. U.) 55 8.2 9.3 7.2 
Total Hardness (C aC03) 7 345 365 330 
Total Su lfate (mg/1) 7 271 380 260 
Total Iron (mg/1) 7 0.29 0.47 0. 13 
Total Mang anese (mg/1) 7 0.12 0. 29 0.045 
Total Zinc (mg/1) 7 0.1 0 .1 0 .1 
Total Aluminum (mg/ 1) 7 0.5 0.5 0 .5 
Total Residue (mg/1) 7 503 527 487 
Dissol ved Residue lSOoC (mg/1) 7 0.1 0.1 0 .1 

Table M-164: Tapp an Reservoir 

STORET (197~) 1TALW0008 
No . of 

... ""r -.. ie ter /Unit Samples Mean Maxi murn /1,i n i mum 

Conductiv i ty at 250c (umhos) 21 765 805 720 
pH ( S. U.) 17 8. 3. 9.5 7.3 

Table M-165: Tappan Reservoir 

STORET (1975) 1TALW0009 
No . of 

Parameter/ Un it Samples Mean Maximum Minimum 

Conduct ivity at 2soc (umhos ) 17 794 830 740 
pH ( S. U.) 12 8.4 8.9 7.6 
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Table M-166: Ta~pan Reservoir 

STO" . (1975-76) lTALWOOlO 

Parameter/Unit 

Conductivity at 250C (umhos) 
pH {S.U.) 
Total Hardness (CaC03) 
Total Sulfate (mg/1) 
Total Iron (mg/1) 
Total Manganese (mg/1) 
Total Zinc (mg/1) 
Total Aluminum (mg/1) 
Total Residue (mg/1) 
Dissolved Iron (mg/1) 

No. of 
Samples 

25 
21 

5 
5 
5 
5 
5 
3 
3 
3 

Mean 

809 
8.31 

456 
346 

0.68 
0.14 
0.1 
0.63 

531 
0.1 

Maximum Minimum 

1100 570 
9 7.6 

612 260 
440 230 

1. 3 0.34 
0. 17 0. 11 
0.1 0. J. 
0.9 0.5 

623 425 
0.1 0.1 

---,-..-,--------·------------

Table M-167: Tappan Reservoir 
-

STORET (1974-76) 1TAU!002 
No. of· 

-rrimct er /Unit Samples Mean Max·imum Minimum 

Conductivity at 250C (umhos) 112 701 870 !;00 
pH ( S. U.) ,- 112 7.8 9.0 6.7 
Total Al ka linity (CaC03)(mg/l) 22 73 116 61 
Total Hardness (C aC03) ' 40 351 1122 156 
Total Sulfate (mg/1) 40 276 340 230 
Total Iron (mg/1) 39 0.27 1.5 0.1 
Total Manganese (mg/1) 39 0.46 4.3 0.03 
Total Zinc (mg/1) 35 0.1 0.1 0 .1 
Total Aluminum (mg/1) 12 0.5 0.5 0.5 
Total Residue (mg/1) 30 510 556 471 
Dissol ved Iron (mg/1) 29 0.12 0.58 0.1 

I 

Table M-168: Tappan Lake 

STORET (1973) 393401 
No. of 

Parameter/Unit Samples Mean Maximum Minimum 

ronductivity at 2soc ~umhos) 4 535 540 520 
: 1 Alkalinity (CaC 3)(mg/1) 11 80 120 72 
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Table M-169: Clear Fork above Tappan Lake near Cadiz 

STOh1..1 (1976) 402021081063100 
No. of 

Parameter/Unit Samples Mean Maximum Minimum 

Conductivity at 250C (umhos) 2 1295 1320 1270 
pH ( S. U.) 2 7.8 7. 9 7.7 

Table M-170: Standingstone Fork above Tappan Lake 

STORET (1976) 401816081054000 

Parameter/Unit 

Conductivity at 2soc (umhos) 
pH ( S. U.) 

No. of 
Samples 

2 
2 

Mean Max·imum Mini mum 

2235 2400 2070 
8.1 8.2 8.0 

-----· ·--

( 
Table M-171: Clear Fork near Jewett 

STORET (1979) 402012081051200 

Parameter/Unit 

Conduc t i vity at 2soc (umhos) 
pH (S. U. ) 
Total Alkalinity (CaC03)(mg/l) 
Total Sulfate (mg/1) · 
Total Iron (mg/1) 
Total Manganese (mg/1) 

( 

No. of 
Samples 

1 
1 
1 
1 
1 
1 

Value 

1200 
8.0 

133 
610 

0.31 
0.13 
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Table M-172: Wills Creek Lake above Dam 

STOL ,· (1976) 400918081510200 
No. of 

P'arameterlUnit Samples 

Conduct ivity at 2soc (umhos) 13 
pH ( S. U.) 13 
Total Alkalinity (CaC03)(mgll) 4 
Total Hardness (CaC03) 1 
Total Sulfate (mgll) 1 
Total Iron (mgl l) 1 
Total Manganese (mgll) 1 
Total Zinc (mgll) 1 
Total Residue (mgll) 1 
Dissolved Res i due 1800C (mgll) 1 

Table M-173: Wills Creek 

F arameter IU nit 
Station 

Date 

Hardness (CaCO- ) 
~otal Sulfate fmgll) 
~ o·i:al Iron (mgll )1.62 
Total Manganese (mgll)3.8 
·.-otal Zinc (mgll)0.11 
rotal Nofilterable Residue 

~ource: Ohio EPA, SEDO 

near Cones vi 11 e 

Mean Maximum Minimum 

562 620 522 
8.07 8.6 7.1 

92 103 85 
250 NIA NIA 
190 NIA NIA 

1.4 NIA NIA 
0.01 NIA NIA 
0.01 NIA NIA 

449 NIA NIA 
392 NIA NIA 

Wills Creek near mouth 
8-16-77 

189 
. 104 

2.03 
0.42 
0.03 

55 
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Ohio Wetlands 

A general definition of wetlands, a description of the general wetland types 
found in Ohio and a general description of the wetland functions are presented 
in this 5 page section. A wetland inventory, reported by wetland type, 
acreage and percent, and a comparison of the percentage of wetland types in a 
1954 and a 1974 inventory is presented in Tables VIII-2 and VIII-3. The 
reasons for wetland losses in Ohio are listed along with wetland protective 
programs currently in effect. 

Reconmendat ions 

The well being of Ohio's wetlands is dependent upon action taken to conserve 
them. In order to achieve this objective, the following recommendations are 
made: 

Enact legislation recogn1z1ng wetlands as a unique resource 
and to provide for the preservation, protection, and 
management of these areas; 

Develop and maintain coordination among State resource 
agencies concerned with the protection of wetlands; 

Undertake a multidisciplinary interagency wetland 
inventory, utilizing the results as a data base for 
determining wetland values. 

Wetlands have long been considered wastelands. Only recently has it been 
realized that they are a valuable natural resource. While some data does 
exist on Ohio's wetlands, much of it is incomplete. The following pages offer 
a brief overview of the State's wetlands, and several recommendations for 
enhancing our understanding of these areas. 

"Wet 1 ands are an area of 1 and where the water tab 1 e is at, near, or above the 
land surface long enough each year to result in the formation of 
characteristic wet soil types, and to support the growth of water dependent 
vegetation. 11 Ohio wetlands include marshes, swamps, and bogs; descriptions 
are found in Table VIII-1. 

Wetlands are a unique resource which serve several important purposes, 
including: 

the prov1s1on of habitat and food production for various 
types of wildlife (e.g., waterfowl, furbearers, fish 
spawning and nursery areas). 

the ability they possess to control flooding by slowing the 
water velocities and reducing the flood peak. Niering 
(1966) has shown that 1.5 million gallons of water can be 
stored with only a 6-inch increase in water level in a 10 
acre wetland. 



maintaining and improving water quality. As water flows 
through a wetland, plants incorporate nitrogen and phosphorus 
as nutrients, resulting in a reduction in the concentration 
of these potential pollutants. Wetlands also slow water 
velocities such that sediment can settle, nourishing the 
wetland and improving downstream water quality. 

the provision of areas for ground water recharge. 

Table VIII-1: Wetland Classification (Modified from Martin, 1953) 

Type 
No. Type Name 

3 Shallow Fresh 
Marsh 

4 Deep Fresh 
Marsh 

5 Open Fresh 
Water 

6 Shrub Swamp 

7 Wooded Swamps 

8 Bogs 

Description 

Soil normally waterlogged 
during the growing season, 
often covered with as much 
as 611 water. 

Soil covered with 311 -6 11 of 
water during the growing 
season . 

Water of variable depth 

Soil normally waterlogged 
during growing season, 
often covered with as much 
as 6" water 

Soil waterlogged at least 
to within a few inches of 
surface during growing 
season, often covered with 
as much as one foot of 
water 

Soil usually waterlogged 

VIII-2 

Characteristic Vegetation 

Reed, whitetop, rice cutgrass, 
carex, giant burreed 

Cattails, reed, round-stemmed 
bulrush, spikerush, wild rice . 
In open areas pondweed, naiads, 
coontail , watermilfoil, water­
weed, duckweed, water lilies, 
and spatterdock. 

Pondweed, naiads, wild celery, 
coontail, watermilfoils, musk­
grass, water lilies, spatterdock 

Alders, willows, buttonbush , 
dogwoods, swamp-privet 

Tamarack, aborvitae, black 
spruce, balsam, red maple, 
black ash. Usually thick ground 
covering of mosses; deciduous 
swamps frequently support beds 
of duckweed, swampweed 

Heath shrubs, sphagnum moss, 
sedge, leather- leaf, labrador 
tea, cranberries, carex, 
cottongrass 

( 



{ Wetlands are implicitly included as "waters of the State" which Oh io EPA is 
mandated to protect. The Agency also has statutory responsibility to protect 
public water supplies, many of which are dependent on wetlands via ground 
water recharge. The legislative authority to protect the water quality of 
wetlands is the Ohio water quality standards. In addition, a policy exists 
which addresses the Agency's position regarding projects that may affect 
wetlands (Attachment VIII-1). 

In order to determine the number and size of wetlands in Ohio, several 
inventories have been undertaken. The United States Fish and Wildlife Service 
inventory conducted in 1954 showed approximately 60,000 acres of wetlands, 
types 3 through 8, existing in Ohio (Rounds, 1955 ). However, this inventory 
was not complete. The Ohio Department of Natural Resources wetland inventory 
in 1974 showed approximately 77,600 acres of wetlands, types 3 through 8 
(Weeks, 1974). The acreage is listed by type in Table VIII-2. Weeks (1974 ) 
noted that differences in sampling methodology and availability of data made 
direct comparison of the 1954 and 1974 inventories impossible. However, by 
using percentages, the general trends in acreage can be determined 
(Table VIII-2) 

a. 
b. 
c. 

Table VIII-2: Comparison of 1954 and 1974 Ohio wetland 
inventories by percent wetland typea b 

Wetland TyPe 1954 1974( )C % Change 

3 9 2 ( 1,749) -7 

4 62 27 (21,421 ) -35 

5 20 59 (45,847) +39 

6 2 5 ( 3,835 ) +3 

7 2 6 ( 4,697) +4 

8 3 1 31) -3 

See Table VIII-1 for definitions of types. 
Acreage by type for 1954 not available. 
Acreage 

The coastal wetlands of Lake Erie are the most extensive in Ohio, and the most 
studied. It was estimated that 30,000 acres of wet l ands existed adjacent to 
Lake Erie in 1954. By 1974, 15,000 acres of wetlands existed, a reduction of 
approximately 50 percent. These wetlands are primarily type 4, or deep fresh 
marsh (Table VIII-3). 

VIII-3 



Destruction of Ohio's wetlands is largely attributable to development. 
Wetlands have been, and continue to be, drained for agricultural, industrial 
and residential expansion. Those that do survive developmental pressures are 
often quite degraded. Lake Erie wetlands in particular ar~ subject to these 
pressures, due mainly to the demand for lakefront development and to current 
high lake levels. It is estimated that better than one-half of the coastal 
wetlands have been lost since 1954 (Anonymous, 1979). 

Currently, 10,000 acres of wetlands are protected and maintained by Federal 
and State governments and by private hunting clubs. The Ohio Department of 
Natural Resources has several programs allowing them to purchase wetlands for 
preservation and management, including the Coastal Zone Management program and 
the State Nature Preserve program. Physical protection of wetlands is also 
necessary due to the current high lake levels, in the form of dikes. As the 
lake level rises, inland advancement of wetlands is not possible due to 
encroaching development. Water levels can be maintained within the dike, 
allowing the wetland to retain its natural character. 

Currently, numbers placed on wetland acreages are approximate, and loss 
figures are estimates. It is not possible to determine how much, if any, 
wetland area is expendable. Effort should be directed toward resolving these 
deficiencies. 

Tab 1 e VI II-3: Lake Erie Marshes, Diked, Undiked, and Tota 1 Acreage 
(Modified after Weeks, 1974) 

Location Diked Undiked Total --
Sandusky Bay 5,054 221 5,275 
Toussaint River 191 191 
Port age River 273 273 
Lake Front Marshes 8,854 28 8,882 
Huron River 85 85 
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Attachment VIII-1 

Ohio EPA Wetlands Policy 

It shall be this Agency's policy to: 

1. Give particular cognizance and consideration to any 
proposal that has the potential to damage wetlands; 

2. Recognize the irreplaceable value and man's dependence on 
wetlands to maintain a environment acceptable to society; 

3. Minimize alterations in the quantity or quality of the 
natural flow of water that nourishes wetlands; 

4. Preserve and protect wetlands from damaging misuses, 
including but not limited to adverse dredging or filling 
practices, solid waste management practices, siltation or 
the addition of pesticides, salts, or tox ic materials 
arising from non-point source waters and through 
construction activities. 

5. Prevent violation of applicable water quality standards due 
to such environmental insults. 

Ohio EPA will apply this pol i cy to the extent of its author ities in conducting 
all program activities, research, development and demonstration, technical 
assistance, and rev i ew of the Environmental Impact Statements. 
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Ground Water 

Introduction 

Ground water serves as the primary source of domestic water supply for 4-1/2 
million Ohio residents representing nearly 40% of the State•s population. 
Included in this figure are 2 million rural users who rely on individual wells 
and approximately 700 municipal ground-water supplies. Ground water also 
contributes greatly toward meeting industrial, agricultural, and commercial 
demands through several thousand private wells. 

The Division of Ground Water in the Office of Public Water Supply has the 
responsibility of conducting a statewide program for the protection and 
surveillance of Ohio's ground-water resources under the authority of Chapters 
3745 and 6111 of the Ohio Revised Code. Since most ground water in Ohio is 
uncontaminated, the major emphasis of the Agency•s program has been the 
prevention of ground water contamination through proper land use practices, 
adequate well construction and siting, and defining ambient water quality as 
well as existing and potential problem areas. 

As in previous years, staff activities for 1978 and 1979 have continued in the 
areas of geologic evaluation of public ground water supplies and land disposal 
sites, technical assistance to well owners regarding ground-water quality and 
contamination, and the conduct of a comprehensive ground-water quality 
monitoring network. The Ground Water Staff works closely with District 
Engineers, consultants, and the general public in compiling hydrogeologic and 
water quality data for a wide range of informational requests . 

Geologic Site Evaluat i ons 

Geologic site evaluations for public ground water supplies and various land 
disposal activities are conducted routinely by the Division of Groun Water 
Staff as a technical assistance function for all program offices of the Ohio 
EPA . For the reporting period, a total of 325 geologic field i nvestigations 
and follow-up summary reports were completed. Land disposal site evaluations 
were performed for proposed sanitary landfills, industrial lagoons, sludge 
disposal sites, spray irrigation fields, ash ponds and coal refuse piles. 
Evaluation reports include descriptions of local geologic and ground water 
conditions, comments on site suitability, and specific recommendations for the 
protection and monitoring of local ground-water resources . Nearly 60% of the 
total site investigations were for new sanitary landfills or landfill 
expansion areas and were requested by the OEPA Office of Land Pollution 
Control. Most of the remaining sites were for the disposal or storage of 
i ndustrial wastes or sewage and were requested by the Office of Wastewater 
Pollution Control. 

A total of 68 new public well sites were evaluated by the Ground Water Staff 
in 1978 and 1979 to assure that public wells were properly constructed and 
were in compliance with isolation requirements from potential sources of 
contamination. 
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Water Quality Requests and Compliants 

A total of 406 individual request for information on local ground-water 
quality were handled by the Division of Gound Water during the reporting 
period. Approximatey half of the total requests involved private individual 
wells where contamination was either observed or suspected. Each contamination 
complaint was investigated and water samples collected for analyses to 
identify specific pollutants or pollutant sources. Follow-up reports were 
submitted to well owners describing cause and effect relationships and 
recornnendations were made for corrective action when applicable. 

Nearly 75 percent of the documented contamination cases were related to on-lot 
sources. The most prevalent water quality problems were turbidity and 
bacterial contamination, on-lot sewage disposal effects or spillage and/or 
leakage of petroleum products. The vast majority of these problems were 
directly attributed to improper well siting or deficiencies in well 
construction and maintenance. A few problems were related to on-lot 
application of pesticides. 

Contamination of individual wells from oil and gas drilling activity was the 
second most prevalent problems and comprised 48 individual requests during the 
two-year reporting period. Well contamination from brine, crude oi l, or 
natural gas were equally common and were largely concentrated in southeastern 
areas of the State. Faulty annular injection systems for brine, inadequate 
casing or cementing, and leakage from brine storage pits were the most common 
sources of local contamination. 

A total of six contamination complaints were related to road salt application 
or open salt storage and were all in the northeastern area of the State. Less 
than 5% of the documented contamination problems were attributed to land 
disposal facilities. 

Ground Water Monitoring 

The Division's ground-water monitoring activities for 1978 and 1979 included 
the collection and analyses of 834 ground water samples. An average of 14 
chemical parameters were determined for each sample. A detailed description 
of the Ageny•s ambient and pollution source monitoring networks is included in 
Volume II, Monitoring Programs. 

Special Projects 

208 Planning: During the latter part of 1977 and early 1978, ground water­
related subtasks were completed for all non-designated drainage bas i ns 
throughout the State and included inventories of all documented cases of 
ground water contamination, locations and chemical data for al l public 
ground-water supplies, and areal maps showing significant recharge areas. 

Surface Impoundment Assessment: The Division of Ground Water received Federal 
grant funding under the Safe Drinking Water Act to conduct an inventory of all 
earthen ponds, pits, and lagoons in the State which are used for the storage 
and/or disposal of waste waters. During the latter part of 1978 and throughout 
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1979, a total of over 12,000 impoundments were located and described on ( 
inventory forms. Approximately 85% of the impoundments were assessed for 
ground water pollution potential using a standard rating system. Impoundment 
categories included: industrial, municipal, agricultural, mining and oil and 
gas-related. 

Underground Injection Control: During 1978, the State of Ohio was one of 22 
states designated by the U.S. EPA as needing an Underground Injection Control 
Program as mandated by the Safe Drinking Water Act. In early 1979, program 
work plans and grant applications were jointly submitted by the Ohio EPA, 
Division of Ground water and the Ohio Department of Natural Resources, Division 
of Oil and Gas to address specific injection well inventory and aquifer mapping 
activities as described in the Federal guidance documents. The Ohio EPA, 
Division of Ground Water will complete inventories of Class I, IV and V 
injection wells and will begin to map and designate aquifers as drinking water 
sources beginning in late 1979. 

Future Program Needs 

Expand Monitoring Program: The current ground water monitoring program, 
consisting of approximately 225 wells sampled semi-annually, does not aprovide 
comprehensive areal coverage of Ohio's major aquifer systems or adequate 
surveillance of existing land disposal facilities. The program scope of both 
the ambient and the pollution source monitoring networks is being expanded 
with the addition of approximately 300 new wells over the next two years. 

Data Processing: The existing manual filing system of ground water quality 
data is not easily accessible to the general public or for use in water 
quality management studies. The current data base includes from 3,000 to 
4,000 well analyses with the addition of up to 500 new analyses each year. 
Plans are underway to develop an automated system in order that regional and 
local water quality information can be quickly retrieved. 

Ground Water Public Awareness: In recent years there has been a tremendous 
increase in public concern regarding ground water quality and protection due 
largely to national publicity over hazardous waste disposal and promulgation 
of RCRA and the Safe Drinking Water Act. The Division of Ground Water is a 
relatively small Division under the Public Water Supply Supervision Program 
and lacks identity or sufficient staff to attain its goals. 

The efficient conduct of a comprehensive ground water protection program is 
best accomplished through a single multi-functional unit. Effective ground 
water protection strategy involves a wide range of activities and a close 
working relationship with the offices of Public Water Supply, Land Pollution, 
Wastewater, Planning and Emergency Response. A high, future priority should 
be to explore various options for changing the current organizational 
structure and develop better channels of coordination between the Division of 
Ground Water and other program offices. 

Future program activities should include a public awareness campaign directed 
toward the multi-function approach to effective ground water protection. 
In-house training seminars, brochures, guidance documents and policy and 
procedures statements should be developed to assure that all program offices 
are incorporating measures for ground water protection in their routine 
activities. 
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Water Quality at Lake Erie Bathing Beaches 

Summary 

The majority of Lake Erie beaches had good to excellent bathing water quality 
in 1978-1979. The only reported beach closing was at Port Clinton for a 
portion of the 1979 recreational season. Five of seven beaches sampled 
between Vermilion and Cleveland-Edgewater had poor bathing water quality, 
reflecting the impact of nearby urban centers. There was a significant 
increase in the frequency of moderate fecal contamination (sample values 
exceeding 1000/lOOml) in 1979 compared to 1978, probably as a result of 
weather conditions. 

Data Base and Evaluation 

Bacteriological data for this evaluation was obtained from the Ohio Department 
of Health (ODH), Bureau of Environmental Health (ODH 1978, 1979). Information 
concerning beach closings was obtained through a survey of local county and 
city Boards of Health having authority over the Lake Erie beaches. The Ohio 
Department of Natural Resources, Division of Parks and Recreation was 
contacted concerning the status of State Park beaches. It should be noted 
that some of the beaches included in the ODH survey have experienced severe 
shore erosion problems and are no longer popular bathing areas. 

Bathing Waters are defined as " ... all water segments directly related to 
existing swimming areas where bathhouses and/or lifeguards are provided ... ". 
Bathing Waters receive a special use designation in the Ohio Water Quality 
Standards. Lake Erie, outside of specifically excepted areas listed in Rule 
3745-1-ll(c) of the Ohio Administrative Code, is designated Bathing Waters. 
The fecal coliform standard for Bathing Waters is as follows: 

Geometric mean fecal coliform content (either MPN or MF), based 
on not less than five samples within a 30 day period shall not 
exceed 200 per 100 ml and shall not exceed 400 per 100 ml in 
more than ten percent of the samples taken during any 30 day 
period. (Rule 3745-1-07 of the Ohio Administrative Code) 

The ODH sampling schedule for Lake Erie beaches meets the requirement of 5 
samples per month. The fecal coliform standard for primary contact recreation 
is worded as above with limits of 1000/100 ml and 2000/100 ml replacing the 
limits of 200/100 ml and 400/100 ml, respectively. Bacteriological data from 
Lake Erie beaches were compared to both standards. 

Results 

Closings. 

Only one pollution related beach closing was reported at the Lake Erie beaches 
included in this survey. The Port Clinton Beach was closed during part of the 
1979 recreational season. The criteria employed by local county and city 
Boards of Health in the closing of beaches is not standardized. Thus, the 
fact that the Port Clinton Beach was the only beach closed does not 
necessarily indicate that the worst bathing water quality existed at the Port 

l Clinton Beach. An examination of the violations information shows this not to 
be the case. 
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Violations. 

Twenty-five Lake Erie beaches were surveyed by the OOH in 1978 and 1979 (See 
Figure 1). The majority had good to excellent bathing water quality (Tables 
VIII-4 to VIII-6). Table VIII-4 su11111arizes the bathing water quality at the 
25 beaches sampled in 1978-1979 and compares the current evaluation to a 
previous study (Ohio DNR, 1953). In 1978-1979, four Lake Erie beaches had 
excellent quality (i.e., no violations of the Bathing Water standards over two 
recreational seasons), while six beaches had poor quality (i.e., three or more 
violations of the 200/100 ml standard and four or more violations of the 
400/100 ml standard). Five of the six poor bathing water locations were 
between Vermilion and Cleveland-Edgewater, reflecting the impact of this 
highly urbanized area. The remaining beaches were of good quality over the 
two year period and had excellent qua l ity during major portions of the 
recreational season. 

Table VIII-4 reveals no dramatic changes in current bathing water quality at 
the beaches studied when compared to 1950-1951 conditions. Pollution problems 
and associated fecal contamination persists at Edgewater Beach in Cleveland. 
Conditions may have improved at Huntington Beach, although the data from 
1950-1951 is very spotty; bathing water quality at Vermilion appears to have 
declined since the 1950's. Otherwise, the beaches judged acceptable for 
swi11111ing in 1951 remain in excellent or good condition. 

The OOH survey revealed more frequent occurrences of moderate fecal 
contamination (individual sample values exceeding 1000/ 100 ml) at Lake Erie 
beaches in 1979 compared to 1978 (Table VIII-6). The number of beaches with 
one or more sample values exceeding 1000/100 ml increased from 13 to 20. A 
paired analysis (1973 vs. 1979) of the nwnber of sample values exceeding !000 
fecal coliforms / 100 .nl at the 25 beaches showed this increased to be 
significant (P.(05) (Table VIII-6 ) . Thus, moderate fecal contamination at 
Lake Erie beaches was more geograph ically widespread and occurred more 
frequently in 1979. This result was probably due to weather conditions and 
not any major change in point source pollution. Heavy rains contribute to 
fecal pollution by causing runoff that carries poorly t r eated sewage and 
non-point source contamination. High wave action can also stir contaminated 
bottom sediments, thus elevating fecal coliform levels. However, Saybrook 
Beach showed noticeable improvement in bathing water quality between 1978 and 
1979 because of point source pollution control measures (Tables VIII-5 and 
VIII-6). 

REFERENCES 

Ohio Department of Health. 1978-1979 (unpublished ). Data available from the 
Bureau of Environmental Health, Ohio Department of Health, Co lumbus, Ohio. 

Oh io Department of Natural Resources. 1953. Lake Erie pollution survey, final 
report. Ohio DNR, Division of Water, Columbus, Oh io 201 pp. 
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Table VIII-4: Bathing water quality at selected Lake Erie beaches in 
1950-1951 and 1978-1979 

Key to 
Map 

Beach 1950-195la 1978-1979b 

a 

b 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 

p 
Q 

R 
s 
T 
u 

V 
w 
X 
z 

Crane Creek 
Camp Perry 
Port Clinton 
East Harbor 
Lakeside 
Bay Point 
Cedar Point Causeway 
Nickle Plate 
Vermi 1 ion 
Lakeview Park 
Century Park 
Sheffie 1 d 
Avon Lake 
Huntington 
Edgewater - East 
Edgewater - West 
Mentor-on-the-Lake 
Mentor Headlands - East 
Mentor Headlands - West 
Fairport Har bar 
Tuttle 
Madi son Township 
Geneva - East 
Geneva - West 
Geneva Township 
Saybrook 
Wa 1 nut 
Conneaut Beach 

A 
A 

A 

D 
D 
u 

u 
u 
u 
D 
A 
A 
A 
A 
A 
D 
D 

A 
D 
A 

Based on survey and evaluation by Ohio ONR (1953) 
Criteria: A, Acceptable, monthly average total coliforms less than 

1000/100 ml 

G 
G 
p 
E 
G 
E 
G 
G 
p 
G 
p 
p 
p 
G 
p 
p 

G 
G 
G 
E 
G 
G 
G 
G 
E 
G 
G 
G 

D, Doubtful, seasonal average total coliforms less than 1000/100 
ml 

U, Unacceptable, seasonal average total coliforms greater than 
1000/100 ml 

Based on OOH survey and evaluation by Ohio EPA 
Criteria: E, excellent, no violations of the 200/100 ml standard or 

400/100 ml standard over two years. 
G, Good, no more than two violations of the 200/ 100 ml 

standards, and no more than three violations of the 400/100 
ml standard over two years. 

P, Poor, three or more violations of 200/100 ml standards and 
four or more violations of the 400/100 ml standard over two 
years. 
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Table VII I-5: The number of State bathing water standard violations at Lake 
Erie beaches, 1978 and 1979, based upon fecal coliform 
geometric means exceeding 200/100 ml. 

Key to Beach 1973a 1979b 
Map 

A Crane Creek 0 0 
B Camp Perry 0 0 
C Port Clinton 6 6 
D East Harbor 0 0 
E Lakeside 0 0 
F Bay Point 0 0 
G Cedar Point Causeway .0 0 
H Nickle Plate 0 2 
I Vermilion 4 4 
J Lakeview Park 0 1 
K Century Park 4 2 
L Sheffield 8 1 
M Avon Lake 6 7 
N Huntington 0 2 
0 Edgewater - East 12 3 

Edgewater - West 6 
p Mentor-on-the-Lake 0 0 
Q Mentor Headlands - East 0 0 

Mentor Headlands - West 0 
R Fairport Harbor 0 0 
s Tuttle 0 0 
T Madison Township 0 0 
u Geneva - East 0 0 

Geneva - West 0 
V Geneva Township 0 0 
w Saybrook 2 0 
X Walnut 0 0 
z Conneaut Beach 0 0 

a 13 possible violations for beaches A through L; 
15 possible violations for beaches M through y 

b 8 possible violations for beaches A through y 
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Table VIII-6: The number of fecal coliform concentrations exceeding 400/100 ml 
(bathing water standard violation), and 2000/100 ml (primary 
contact recreation standard violation) at Lake Erie beaches, 
1978 and 1979. 

Key to Beach Number of values exceeding 
Map 400 1000 2000 5000 

1978 1979 1978 1979 1978 1979 1978 1979 

A Crane Creek 0 2 0 1 0 1 0 1 
B Camp Perry 0 2 0 1 0 0 0 0 
C Port Clinton 5 4 2 3 2 3 2 3 
D East Harbor 0 0 0 0 0 0 0 0 
E Lakeside 2 3 2 2 2 2 2 2 
F Bay Point 0 0 0 0 0 0 0 0 
G Cedar Point Causeway 2 0 0 0 0 0 0 0 
H Ni ck 1 e P 1 ate 1 3 1 1 1 0 1 0 
I Vermilion 3 5 1 4 1 4 1 4 
J Lakeview Park 0 3 0 1 0 0 0 0 
K Century Park 4 2 2 1 1 1 0 1 
L Sheffield 5 3 2 2 2 1 0 0 
M Avon Lake 5 8 2 5 1 5 1 2 
N Huntington 2 3 0 3 0 2 0 1 
0 Edgewater - East 4 5 4 5 3 5 3 3 

Edgewater - West 8 11 3 7 2 6 2 3 
p Mentor-on-the-Lake 1 2 0 1 0 0 0 0 
Q Mentor Headlands - East 2 1 1 0 0 0 0 0 

Mentor Headlands - West 1 1 1 1 0 0 0 0 
R Fairport Harbor 0 0 0 0 0 0 0 0 
s Tuttle 1 2 0 1 0 0 0 0 
T Madison Township 2 0 0 0 0 0 0 0 
u Geneva - East 1 2 1 0 0 0 0 0 

Geneva - West 1 0 0 0 
V Geneva Towns hip 0 0 0 0 0 0 0 0 
w Saybrook 7 3 4 1 2 0 0 0 
X Walnut 1 3 0 1 0 0 0 0 
z Conneaut Beach 0 3 0 2 0 0 0 0 
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Areas of Water Depletion 

Water quality problems arising from the depletion of a water resource are not 
a widespread concern in Ohio. However, segments of at least three rivers 
experience aggravated, water quality problems because of water withdrawals for 
public water supplies. The diversion of substantial volumes of water from 
rivers during the dry su1T1Tier months can leave inadequate dilution water for 
the assimilation of municipal and/or industrial wastewater effluents. The 
Cuyahoga River in the Akron-Kent area, the East Branch of the Rocky River at 
Berea and the Scioto River at Columbus are three river segments where water 
quality degradation is particularly severe due to upstream water withdrawals. 
The reader is referred to the specific subbasin reports (Volume IV ) for 
additional details concerning these three segments . 

Consumptive uses of water in Ohio are minimal. Approximately 5 percent of the 
water withdrawn for all uses in the Ohio River Basin is consumed ( i.e., water 
removed from and not returned to the ground water/ surface water environment ) 
(Murray and Reeves, 1977). Irrigation is the major consumptive use of water 
nationwide, but only 54,000 acres of Ohio cropland are irrigated (SCS, 1979 ) . 

REFERENCES 

Murray, C.R., and E.B. Reeves. 1977. Estimated use of water in the United 
States in 1975. Geological Survey Circular 765. U.S. Geological Survey, 
Dept. of Interior, Washington, D.C., 39 pp. 

Soil Conservation Survey. 1979. Ohio resources inventory: natural resources 
and erosion inventory - 1977. U.S. Dept. of Agriculture, Soil 
Conservation Service, Columbus, Ohio. 
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Toxics 

The approximate number of water pollution incidents that were investigated by 
the Ohio EPA Emergency Response during 7/77 to 7/78 and 7/78 to 7/79 were 1314 
and 1896, respectively. The numbers of incidents by category, i.e., 
hydrocarbons, chemical, sewage and other, are found in Tables VIII-7A and 
VIII-78. The highest numbers of toxic incidents for each reporting year 
occurred in the hydrocarbon category (gasoline, oil, fuel oil, etc.) followed 
by toxic chemical incidents. 

The Adjutant General Disaster Service Agency (DSA) has primary responsibility 
for responding to radiation incidents in Ohio. Ohio EPA Emergency Response 
generally responds to 3 to 5 radiation incidents per year. New programs are 
being developed by Emergency Respnse and DSA to coordinate radiation response 
activities throughout the State. 

An estimate of the river miles affected by toxic spills is given for each 
month beginning with August 1978. An estimated 1215 river miles were affected 
by toxic spills from August 1978 to July 1979. 

Sewage Byasses and Public Drinking Water 

There were no known incidents where public drinking water was affected by 
sewage bypasses during the reporting period. The Ohio EPA Emergency Response 
notifies public drinking water personnel downstream of a reported sewage 
bypass. There were 69 and 50 reported sewage bypass incidents during 7/77 to 
7/78 and 7/78 to 7/79, respectively (Table VIII-8). In most cases, the amount 
of sewage bypassed (71% and 82%) was unknown; the duration of the bypass was 
unknown for 17% and 18% of the bypass incidents. 

Table VIII-8: Sewage bypasses and public 
notificationsa 

drinking water personnel 

Reported Incidents Unknown Unknown 
Year (Number of Dischargers) Amount ( )b Time ( )C 

7/77 to 7/78 69 (40) 49 (71) 12 (17) 

7/78 to 7/79 50 (40) 41 (82) 9 (18) 

a 

b 

C 

Bypasses occurring in Lake Erie and the Ohio River are not included. 

Percent of incidents when the total amount of sewage bypassed was unknown. 

Percent of incidents when the duration of the sewage bypasses, independent 
of unknown amount incidents, was unknown. 
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Emergency Reponse includes sections titled "Hydrocarbon Case Histories'' and 
"Highlights of Chemical Spills" which are brief descriptions of pertinent 
information about major hydrocarbon and chemical spills as part of a monthly 
report. Emergency Response keeps data about toxic spills and sewage bypasses 
in a computer file; data includes the spill number, the date the incident 
occurred, the date the incident was reported, the entity involved, who 
reported the incident, the time lapse for the incident, the Ohio EPA district, 
the location (county and town), the waterway affected, the incident size, the 
type the amount, and the type of material involved. 
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Table ~111- 7A: Water Pollution Incidents (7/77 to 7/78) 

6/28/77 7/28/77 8/29/77 9/28/77 10/28/77 11/28/77 12/28/77 1/28/78 2/27/78 3/25/78 5/1/78 6/1/78 Totalb Date 7l27/77 8/28/77 9/27/77 10/27/77 11/27/77 12/27/77 ll27/78 2l26/78 3/24/78 4/30/78 5l30ltl! 6/30/78 6/28l77-6l30/78 
Incidents by Type 

Hydrocarbons 71 58 66 61 59 a 58 55 a 134 94 57 713 
Chemical 16 25 16 17 16 a 19 17 a 30 29 35 220 
Sewage 22 17 14 11 16 a 18 24 a 30 30 13 185 
OtherC 20 22 17 17 16 a 13 14 a 12 38 27 196 

River Miles Affected 

Table VIII- 78: Water Pollution Incidents (7/78 to 7/79) 

7/1/78 8/1/78 9/1/78 10/1/78 11/1/78 12/1/78 1/1/79 2/1/79 3/1/79 4/1/79 5/1/79 6/1/79 Totalb Date 7/31/78 8/31/78 9/30/78 10/31/78 11/30/78 12/3ll78 1/31/79 2l2B/79 3/31/79 4/30/79 5/31/79 6lJ0/79 7/1/78-6/3009 
Incidents by Type 

Hydrocarbons 47 68 50 64 70 a 76 106 116 87 86 98 868 
Chern lea l 44 23 30 29 22 a 29 31 51 57 64 34 414 
Sewage 21 18 16 21 12 a 10 16 25 19 21 24 203 
OtherC 42 27 20 34 24 a 33 32 55 45 53 46 411 
River Miles Affectedd - 70.4 84 . 7 127.25 92 .75 - 82.l 155.75 153.25 173.5 165.5 109.75 1215 

a. Data unavailable. 
b. Excludes months when data were not available. 
c. Other Includes radioactive, miscellaneous and unknown incidents. 
d. Approximate mileage. 
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Point Source Basin Loading Estimates 

Summary 

A description of LEAPS, an Ohio EPA National Pollutant Discharge Elimination 
System (NPDES) Self Monitoring Program data storage and processing system, is 
presented in this section. Two Tables (Table VII-8 and Table VII-10 ) list 
sources of basin loading data by entity for the State, i.e., for both 
designated and non-designated areas. A brief description of the kind of basin 
loading data found in each designated area document (Table VIII-9) and in each 
non-designated document (Pages 28-30) are also given. 

Data Base 

The Ohio EPA NPDES Self Monitoring Program data are processed by LEAPS, a 
comprehensive data storage and processing system designed and used by the 
Ohio EPA. NPDES permit holders submit data which is stored, processed and 
screened by LEAPS to determine exceptions to entities' permit requirements. 

There are two distinctly different types of descriptive records contained in 
the computer based NPDES Permit file. The first type of record describes the 
facility covered by the permit. Information in this category includes: 

1. The name of the owner of the facility or the parent company 
name. 

2. The name of the division of the parent company ( if any). The 
specific name of the plant covered by the permit (if any). 

3. The mailing address for information sent to the facility that 
pertains to specific permit reporting requirements. 

4. Alternate names or previous names used for the facility 
covered by the permit. 

5. Alternate mailing address (previous mailing address) for the 
facility covered by the permit. 

6. The name of an individual to whom correspondence is sent 
regarding reporting requirements in the permit. 

7. The telephone number of the individual or office to contact 
regarding reports submitted to OEPA. 

8. The name and title of the individual at t he owner's address 
that is to be contacted regarding administrative matters 
regarding the contents of the NPDES permit. 

9. The mailing address of the own i ng or controll i ng company for 
the permitted facility. 
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10. Three digit numbers used to identify reporting stations(s) for 
water quality for the following; 

a. in the receiving stream upstream the facility, 

b. at sampling stations that are internal to the 
facility and prior to a point of discharge, 

c. at the discharge(s) from the facility to the 
waters of the state, 

d. in the receiving stream downstream of the 
facility, 

e. that is taken or discharged below the general 
surface of the land, and 

f. of discharges that are applied to the land 
surface and do not directly enter the waters of 
the state. 

11. Four digit SIC numbers are used to describe the facility and 
the process used in manufacture of the product(s). The type 
of manufacturers that contribute to the sewage load in 
sufficient quantity to significantly alter the character of 
the facility's discharge from what would be expected from a 
facility of this type are identified for municipalities 
covered by an NPDES permit. 

12. A description of the product(s) of the manufacturing facility. 

13. An indication of t he months that are considered as winter, 
spring, summer and fall by the officials at the facility and 
the average number of hours per week in each season when the 
facility is in operation or staffed. 

14. The name of the stream that transports the discharge from the 
facility out of the state (either Lake Erie or Ohio River). 

15. The name of the stream that transports the facility's 
discharge to the Major Basin. 

16. Coded information that discloses the complete network of 
receiving streams from the point of discharge from the 
facility through the major receiving basin. 

17. The station numbers that are used to determine the general 
ambient conditions of the receiving stream i.e., nearest OEPA 
supported STORET ambient water quality monitoring station 
upstream of the facility's discharge, nearest OEPA supported 
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STORET ambient water quality monitoring station downstream of 
the facility's discharge and the USGS gauging station (if any) 
nearest to the facility's discharge and on the same stream. 

18. The four (or fewer) letters used to disclose the Ohio EPA 
distr ict in which the facility is located. 

19 . The name of the county where the majority of the liquid wastes 
from the facility are discharged. 

20. A number used to des ignate the county name, i.e., a number 
from one to 88 when the counties are alphabetized. 

21. The estimated population served by the municipal facility 
covered by an NPDES permit . This information is reported in 
millions of people or equivalent, the actual number of people, 
the 8005 population equivalent and the suspended solids 
population equivalent that the facility was designed to serve. 

22. The flow information regarding the wastes from the facility 
including the maximum design capacity and maximum des igned 
hydraulic capacity of the facility. 

23. The flow informat ion regarding the current wastes f rom the 
facility at the time the permit was written including; the dry 
weather average f low, the max imum reported monthly average and 
the maximum reported daily flow. 

24. Additional comments supplied by a variety of offices and the 
person that originally supplied the information to compile the 
record. 

25. The name of the individual t hat last suppl i ed update 
information for the record. 

26. Location information regarding the author or last person to 
update the record . 

27. Telephone information for the most current author of the 
record. 

28 . Computer generated information regarding the year and month of 
record creation and the year and month that the record was 
l ast updated. 

29. The date the record was coded by the author. 

The second type of record describes the l imitations set in the permit for a 
part icu l ar period of time. Informat ion in th i s category inc ludes : 
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30. The code number for the station covered by the record and the 
period of time it is to be in effect. The following data are 
listed. 

a. the station code, 

b. the year/month the information in the record 
becomes effective and through which it is 
effective, 

c. the latitude and longitude of the sampling 
station, 

d. the length of the receiving stream from the 
point of facility discharge until the receiving 
stream either changes its name or exits the 
state. 

This information is only used on the sampling 
stations external to the facility . 

31. Information regarding the NPDES permit that details the 
requirements that are coded in the record (Self monitoring 
data supplied by the permittee). This data includes; 

a. the U.S. EPA permit number equivalent to the 
NPOES permit number assigned to the facility by 
OEPA, 

b. the OEPA NPOES permit number, 

c. the year/month/day that the permit became 
effective, and 

d. the year/month/day that the permit expi res. 

e. a description of the sampling station. Three 
digit numbers are used to identify reporting 
station(s) that are in a stream line from one 
point to another within the facil i ty. 

f. a detailed coding that discloses permit 
requirements for a single constituent in the 
sampled water . 

g. the net field (used when it is necessary to 
determine the difference between reported values 
for this station and another station for the 
same period of time,) 
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h. the reporting code number (generally equivalent 
to the code assigned by U.S. EPA in the STORET 
program), 

i. the maximum concentration limitation established 
in the permit. 

j. the minimum concentration limitation established 
in the permit, 

k. a daily reporting frequency requirement 
indicator. 

1. a monthly frequency reporting requirement, i.e. 
the number of days to be reported per month, 

m. a quarterly frequency reporting requirement in 
terms of the number of samples in a quarter. 

n. an annual frequency reporting requirement in 
terms of the number of samples in a year, 

o. an indicator that the permit was not specific as 
to how frequently a report would have to be 
prepared, and 

p. a code to indicate the type of screening that 
the permit requires. 

32. The name of the individual that last supplied update information for 
the record . 

33. The location information regardi ng the author or last person to 
update the record. 

34. Telephone information for the most current author of the record. 

35. Computer generated information regarding the year and month of record 
creation and the year and month that the record was last updated. 

36. The date that the record was coded by the author. (OEPA, no date) 

The Ohio EPA has not developed a computer software program for LEAPS. 
Therefore, basin and subbasin loadings cannot be mathematically manipulated by 
individual parameter or by category, i.e., industrial or municipal. Basin 
loadings, reported by entity, are listed in various continuing planning agency 
documents for designated areas (Tables VIII-9 and VIII-10) and in Ohio EPA 
Water Quality Management Planning documents for non-designated areas (Table 
VIII-11). The kind of basin loading data found in each designated area 
document are l isted in Table VIII-10). 
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Agency 

Ohio Kentucky Indiana 
Regional Council of 
Governments {OKI) 

Miami Valley Regional 
Planning Commission 
(MVRPC) 

MVRPC - Continued 
(prepared by the Miami 
Conservancy District (MCD) 

Table VIII-9 : Continuing planning agency (areawide) 
Load and flow data references 
for designated areas in Ohio 

Document 

OKI Regional Water 
Quality Management 
Plan 

Date Plannin.9. Area 

06/01/77 Great Miami 
River Basin 

Little Miami 
River Basin 

Mi 11 Creek 
Basin 

MVRPC 208 Water Quality 01/11/77 WQMA 4 
Management Plan 05/20/77 WQMA 18,19,20,21 
(undergoing revision) 07/78 WQMA 17,22,23 
Potential Alternative 25,26,27,29 
Reports { 7) 03/25/77 WQMA 1,2,28 

03/14/77 WQMA 3 
08/78 WQMA 6,7,8,9 
08/78 WQMA 5,10,11,12, 

13,14,16 

Interim 208 09/01/75 MVRPC Region 
Technical Report 
Point Sources of 
Pollution, Step 1-6 

208 Technical Program 04/76 MVRPC Region 
Inventory & Evaluation 
of Point Source 
Structural and Non-
Structural Controls 

,.. ...!..·· 

Data 

Type Page(s) 

Municipal 
flows & loads VI-24 to 33 

Industrial 
flows & loads VI-33 to 38 

Municipal 
flows & loads VII-21 to 31 

Industrial 
flows & loads VII-31 to 33 

Municipal 
flows & loads VIII-14 to 18 

Municipal. Chapter IV 
flows & loads (each doc.) 

Industrial Chapter VII 
flows & loads {each doc.) 

General refer- 85 pages 
ence document 
that lists where 
data can be 
found 

Industrial 
flows & loads 8 

Institutional 
flows & 1 oads 10 



A.9.ency 

Toledo Metropolitan 
Council of Governments 
(TMACOG) 

Eastgate Development 
and Transportation Agency 

\ ( EDATA) 

Northeast Ohio Areawide 
Coordinating Agency 
(NOACA) 

Table VIII-9 (can't): Cont, ouing planning agency (areawide) 
Load and flow data references 
for designated areas in Ohio 

Document Date Plannin.9. Area 

TMACOG Areawide Water 07 /76 Minor Basins 
Quality Managment Plan 
208 Baseline 
Report (Appendix A) 

EDATA Areawide Water 07/77 
Quality Management 
Plan 
208 Planning Base 04/76 F.P.A.'s 
Report 

Volume five 07 /77 Several 
Industries 

Northeast Ohio By basin and 
Lake Erie Basin service area 
Plan 
Interim Report 05/27/77 Cuyahoga Co. 
on 208 Water (revised 
Quality 03/21/80) Geauga Co. 

Lake Co. 

Lorain·co. 

Medina Co. 

Portage Co.a 

SulTVTlit Co. a 

Data 

Type Page(s) 

Municipal 
flows & loads A-2-31 

Industrial 
flows & loads 

Municipal 
flows & loads 

Industrial 
flows & loads 

Municipal 
flows & loads 

Municipal 
flows & loads 

Municipal 
flows & loads 

Municipal 
flows & 1 oads 

Municipal 
flows & 1 oads 

Municipal 
flows & loads 

Municipal 
flows & loads 

4-4 to 27 

4-4 to 27 

4-39 to 48 

4-48 to 54 

4-54 to 66 

4-66 to 77 

4-78 to 82 



A~ 

Table VIII-9 (con't): Continuing plann i ng agency (areawide) 
Load and flow data references 
for designated areas in Ohio 

Document Date Plannin.9. Area Data 

Type 

Northeast Ohio Four NEFCO 08/78 

Page(s) 

County Regional Planning Clean Water Plan By discharger Municipal & D-4-42 
and Development Organization (Volume II, 
(NEFCO) Appendix D) 

Clean Water 
Plan Revisions 08/08/79 Discharger s 

11/01/79 identified as 
municipal 
industrial 
private 

11/1/79 revis i on 

industrial 
flows & 1 oads 
(permit 
requirements) 

in basin summaries. 

Muskingum 
Watershed Water 
Quality Assessment 
and Low Flow 
Analysisb 

1975 

a To be integrated into the NEFCO Clean Water Plan. 
b Prepared by Havens and Emerson for the State of Ohio. 

,,-..., 

Existing load 
& fl ow data for 
certain dis­
chargers in the 
Upper Muskingum 

Municipal 
and 

Industrial 

85-393 

-, 



-
Tab 1 e: VI II -10: The kind of loading data found in the continuing 

planning agency reports {designated areas) 

Agency Existing Final 
Contact Person NPDES Mile Point Loading NPDES 

Telephone Permit Entity Basin Receiving (River (Estimated Permit 
Numbers Numbers Name County {Minor Basin) Stream Mile Index) Loadings) Concentrations 

OKI X X X X X X X X 
Dory Montazemi (X) 
(513)621-7060 

1. 

MVRPC Interim 208, X X Water Quality X X X X 
Richard Robertson 1975 Management Areas 
(513) 223-6323 

TMACOG X X X X (X) (X) 
Edward Hammett (X) 
(419) 241-9155 

EDATA 
John Getchy X X 
(216)793-3282 (X) 

NOACA X X X 
James Cubis (X) 
(216)241-2414 

NEFCO 
Charles Larlham X X X X X X 
(216) 253-4196 



Table VIII-11: Ohio EPA Water Quality Management Planning 
Documents (non-designated areas) 

Ashtabula/Grand River Basins 

Central Ohio River Tributaries 

Great Miami River Basin 

Hocking River Basin 

Huron/Vermilion River Basins 

Little Beaver Creek Basin 

Little Miami River Basin 
Southwest Ohio River Tributaries 

Maumee/Portage River Basins 

Muskingum River Basin 

Sandusky River Basin 

Scioto River Basin 

Southeast Ohio River Tributaries 

Wabash River Basin 
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The following basin loading data are found in each non-designated area 
document. 

PUBLIC AND SEMI-PUBLIC FACILITY DATA 

Public and Semi-Public Wastewater Treatment Facility Data 
provides information on Public and Semi-Public Facilities 
with design flow of not less than 0.025 mgd. The information 
is taken from STORET 245 data. Municipal Needs Survey, NPDES 
Reports and OEPA District Office Correspondence. Each column 
within the table and its important features are noted below: 

Columns 1 and 2 - The map codes, facility names (same as 
plant names) and numbers are identical to those given in the 
Public and Semi-Public Wasteater Discharges Effluent Data 
Table. The second column also gives the owner's name as well 
as the county in which the facility is located. 

Columns 3 and 4 - The Design Population Equivalent is the 
calculated population that would be served by the facility 
when the volume and strength of the waste reach the design 
limits. A population equivalent is computed to be 
approximately 0.17 pounds (0.08 kg) of BOD, 0.20 pounds (0.09 
kg) of TSS and/or 100 gallons (378.5 1) of flow. Column 3 
also contains an estimate of the actual population now being 
served by the facility. Column 4 lists the design flow 
capacity in mgd of the treatment facility. 

Column 5 - The type of tretment has been classified as either 
primary, secondary or tertiary with some details given, when 
available, as to materials and treatment units used. 

Column 6 - The characteristics of the wastewater has been 
classified as either domestic or domestic and industrial. 
When industrial flow is involved the type of individual waste 
is mentioned and the volume of industrial flow in mgd appears 
below the line. 

Column 7 - The method used to treat sludge collected during 
the wastewater treatment process is shown above the line. 
The method of ultimate sludge disposal appears below the line. 

Column 8 - The availability of land to expand or upgrade the 
existing facility, is indicated in this column. Very little 
information has been presented concerning the availability of 
l and. 

Column 9 - The last column contains remarks concerning any 
known condition, problems or information that may affect the 
operation of the facility. 
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INDUSTRIAL FACILITY DATA 

Industrial Wastewater Treatment Facility Data, provides 
information on those industrial facilities which are judged 
to have significance as sources of point-source pollution. 
The table is composed of facilities which discharge to a 
stream, either directly or via a storm sewer, and have 
applied for or received an NPDES Permit. All information was 
gleaned from correspondence in the files of the Central and 
District Offices of the OEPA and discussion with various 
members of the OEPA Engineering staff. Major sources of 
information were Compliance Monitoring Reports and other 
documents describing on-site plant inspections by OEPA 
personnel. Each column within the table and its important 
features are noted below. 

Column 1 and 2 - The map codes, facility names and numbers in 
the first and second columns are the same as in the 
Industrial Wastewater Dischargers Effluent Data Table. Both 
tables refer to the same map. The second column also gives 
the owner's (corporate) name, as well as the location of the 
facility. The location is the actual plant address, where 
available, or else the mailing address for NPDES permit 
correspondence. 

Column 3 - This column shows the principal products or 
activities at the facility and the corresponding Standard 
Industrial Code. 

Columns 4 through 7 - These four columns consitute the 
outfall, flow waste and treatment descriptions. Column 4 is 
the outfall station designator. Numbers beginning with a 6, 
however, such as 601, are internal stations that exist to 
allow monitoring and evaluation of performance of individual 
components of the waste treatment system. These stations 
discharge to another station such as 001 before entering a 
stream. A number beginning with 5, such as 503, represents 
disposal to either a surface lagoon or an underground 
stratum. These 3 digit numbers, when atached to the right 
end of the facility number, are the numbers listed in the 
second column of the Industrial Wastewater Discharges 
Effluent Data Table. Column 5 is the volume of flow during 
the period of record which is the same flow as shown in the 
Industrial Wastewater Dischargers Effluent Data Table, unless 
indicated to be estimated from sources other than the 
self-monitoring data. Column 6 is the origin of the waste; 
whether sanitary, process, cooling, etc. and column 7 is the 
treatment processes employed. 

I 
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Columns 8 and 9 - The final two columns of the table concern 
availability of land for expansion or upgrading of treatment 
facilities and remarks. Column 8 is usually blank due to the 
lack of information and will need to be completed in a l ater 
revision. The remarks column, whenever possible, is used to 
point out the particular aspects of the facility's operation 
which render them troublesome as a polluter, and the steps 
being taken to remedy the problems. 11 (OEPA, 1980) 

REFERENCES 

Ohio Environmental Protection Agency. 
NPDES Permit Computer File Contents. 

No date . (unpublished). Ohio EPA 
Ohio EPA, Columbus, Ohio, 6 pages. 

Ohio Environmental Protection Agency. 1980. Initial Water Quality 
Management Plan Wabash River Basin. Ohio EPA, Columbus, Ohio, p. 13. 
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Non-point Source Assessment 

Surrrnary 

The following excerpts from two Ohio EPA documents (OEPA, 1979; OEPA, 1980) 
briefly surrrnarize the Agency's strategy for non-point source pollution 
assessment. The methodologies developed to date have been used to rank the 
sediment producing potential of the 133 hydrologic subbasins in the State; 
pollutants associated with sediment (nitrogen, phosphorus and BOD5) can also 
be addressed. Information concerning the levels of sediment and other 
non-point source pollutants in Ohio streams and their relationship to the 
clean water goals has not been adequately addressed. 

Data Base and Evaluation 

The Ohio Environmental Protection Agency contracted with W.E. Gates & 
Associates, Inc., to develop a computer-based system that would 11 

••• inc 1 ude 
the capability to store an extensive data base and also the ability to manage 
the complex data manipulations and computations required in the environmental 
planning and management process . Beyond these features, it was desired to 
have essentially no restrictions on the type and number of alternatives that 
might be proposed and to be able to accept information, in whatever form it 
existed, from participants in the environmental planning process" (OEPA, 1979). 

"W.E. Gates & Associates, Inc., used the Areal Design and Planning Tool 
(ADAPT) as the foundation for the Planning and Engineering Data Management 
System for Ohio (PEMSO). ADAPT was originally developed by W.E. Gates & 
Associates, Inc., to meet the needs of environmental management planning. The 
full PEMSO system includes ADAPT and a system developed by the Ohio EPA to 
link land based information (ADAPT) to hydrologic and water quality 
information. This is done through the River Mile Index (RMI). Together, the 
land based system, the River Mile Index, and the associated water quality 
information comprise the PEMSO System" (OEPA, 1979). 

"The Ohio EPA uses the Planning and Engineering Data Management System for 
Ohio, as a computerized data base which links land based, hydrologic and water 
quality information. PEMSO is suited for environmental problem solving 
processes in which topography (the surface features of an area), hydrology and 
the spatial distr i bution of activities are likely to affect one another. The 
PEMSO system focuses on topography and the spatial distribution of activities 
because of the major role that they play in determining the character and 
magnitude of environmental problems and in determining the acceptable 
solutions to such problems. 

PEMSO is a computer-based spatial information system in which : 

Large amounts of land based data can be stored and manipulated. 

The data base can be easily updated or modified. 

The level of detail can vary within the data base. 
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Computer programs can be used to do the bulk of data man i pulation 
necessary to characterize alternative types of environmental management 
programs" (OEPA, 1979). 

Ohio EPA uses PEMSO in conjunction with a non-point source screening model to 
assess non-point pollution problems. The non-point source screening model 
utilized 11 

••• is designed to provide an estimation of the relative level of 
non-point source sediment pollution from drainage basin land areas. It 
estimates both rural and urban sediment yields, .and the associated pollutants; 
specifically nitrogen, phosphorus and 5-day biochemical oxygen demand 
(8005). The results can be expressed as the annual pollutant load for a 
basin, for a specific subbasin, or for an individual triangle in the PEMSO 
data base. Yields from rural land areas are calculated by a soil loss 
equation, while urban area yields are calculated by a curb mile index. For 
rural land use, the calculation utilizes the Universal Soil Loss Equation 
(LISLE) and an area based sediment deliver ratio (SOR). Results are calculated 
for both gross rural sediment and for delivered sediment. For urban land use, 
the results are derived from urban land use pollution loading rates, storm 
event data and the curb mile index. Results are for total urban sediment, and 
assume 100 percent delivery of pollutants to the stream. Associated pollutant 
calculations for nitrogen, phosphorus, and 5-day biochemical oxygen demand are 
also calculated differently for rural and urban land use. For rural land use, 
the model estimates that these pollutants are a specified percentage of 
sediment. For urban areas, the pollutant loads are dependent on both land use 
and total sediment load. The results also include a listing of the data used 
for each model run, and the rural sediment delivery ratio calculated from the 
terrain representation in the data base. The res ults can be expressed on a 
triangle-by-triangle basis for a subarea or an entire basin. However, because 
of potential variation in the results and general level of information used to 
calculate results, the best use of the data is in r anking the larger areas, 
rather than to specifically predict loads. In this anal ysis, the sediment 
predictions were used to rank the State's 133 hydrologic subbasins" (O EPA, 
1980). The rankings are discussed in detail in the results section of t he 
report, and detailed model results and specific rankings are provided in Tab l e 
I (OEPA, 1980). 

REFERENCES 

Ohio Environmental Protection Agency, 1979. The PEMSO System Orientation 
Manual, Report No. 1, OEPA, Office of the Planning Coordinator, Columbus, 
Ohio. 

Ohio Envi ronmental Protection Agency, 1980. The PEMSO System Nonpoint Source 
Screening, Report No. 2, OEPA, Office of the Planning Coordi nator, 
Columbus, Ohio. 
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Economics 

Sunmary 

This section discusses the economic impacts of achieving or not achieving the 
goals of the Clean Water Act. A quantitative assessment of these costs is 
presented for municipal and industrial compliance where available. The 
remaining sections deal with benefit estimation techniques and a discussion of 
a time frame for compliance with the goals of the· Clean Water Act.I. 

Introduction 

The following discussion will present the available, quantitative facts 
concerning the economic impacts of the Clean Water Act (PL 92-500) on the 
State of Ohio. An assessment of the economic impacts must consider not only 
the costs of attaining the goals of the Act, but also the costs associated 
with not achieving those goals. 

Information concerning the economic costs associated with achieving or not 
achieving the goals of the Clean Water Act is not available in a complete 
form. Given the nature of the assessment and the uncertainty involved, exact 
cost estimates in many cases are difficult - if not impossible. 

The following narrative will present those costs which have been documented 
and discuss those areas in which the quantification of economic impacts is 
currently unavailable. 

II. Economic Impacts of Achieving the Goals of the Clean Water Act 

The economic impact of achieving the goals of the Clean Water Act must take 
into account both the direct and indirect costs of compliance. The direct 
costs of compliance, the dollar outlay to finance or maintain pollution 
abatement facilities, are the most easily identifiable. The assessment of the 
indirect costs present a more difficult task. 

Indirect costs of compliance include those costs not directly expended to 
purchase or maintain pollution abatement practices . For example, the costs 
associated with the closure of an industrial plant due to required 
environmental expenditures and the resultant disruption in the area's economy 
represent indirect costs of compliance. In the municipal sector, a decline in 
public services provided by municipalities to finance wastewater treatment 
facilities would represent indirect costs of compliance . Current economic 
impact data do not assess these costs on a statewide basis, however, there is 
limited information concerning the results of closure or declining economy for 
selected basins in the State. In fact, due to the many factors which 
influence the results, a long range assessment of these economic costs becomes 
extremely difficult. 

The economic impact of direct costs can be determined with a greater degree of 
accuracy. An estimate of direct cost impacts is determined according to the 
expenditures required for municipal wastewater treatment and those required 
for industrial wastewater treatment. 
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Municipal Costs 

The direct economic impact of achieving the 1983 goals of the Act for Ohio 
municipalities has been largely assessed in the 1978 NEEDS Survey, "EPA 
Assessments for Construction of Publicly Owned Wastewater Treatment 
Facilities11 (U.S. EPA, 1979). The survey, conducted for U.S. EPA by Dames & 
Moore Researchers, Inc., presents a cost estimate of achieving the 1983 goal s 
of the Clean Water Act. The results were published on a state by state 
basis. A 1978 estimate of the additional expenditures required of Ohio's 
public entities to comply with the 1983 goal is as follows (U.S. EPA, 1979): 

Category 

I 
II 

III 

IV 
V 

VI 
VII 

TOTAL 

Definition 

Secondary Treatment 
Higher than Secondary Treatment 
Correction of Infiltration & 

Inflow 
Major Rehabilitation of Sewers 
New Collector Sewers 
New Interceptor Sewers 
Control of Combined Sewer Overflow 

Cost 
(millions of 1978 $) 

$ 86 
$1,656 

$ 256 
$ 8 
$ 683 
$ 825 
$ 3,261 

$ 6,777 

It should be noted that the above figures do not include all costs which 
municipalities will be required to expend to comply with the 1983 goal of the 
Cleah Water Act. 

It does not include the cost of facilities planning, which must assess 
innovative and alternative treatment, on-site disposal systems or the 
possibility of instituting a regional system. 

Additionally, it includes only the required, capital cost expend i ture. It 
does not assess the cost of amortizing the capital expenditure (i .e., bond 
sales and resultant interest costs). In some cases, the NEEDS survey details 
the estimated costs of the treatment works alone and does not address the cost 
of the collection system. 

A major expenditure category not included in the NEEDS Survey is operations 
and maintenance costs. These costs represent a substantial portion of a 
municipality's annual outlay for wastewater treatment. For many Ohio 
municipalities, operation and maintenance expenditures will be greatly 
increased due to treatment requirements more stringent than secondary. 

These and many additional expenditures are required of a municipality and an 
estimate of these expenditures should be added to the total NEEDS Survey cost 
figures. 
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Industrial Costs 

For many reasons, data assessing the compliance cost for industrial dischargers 
in Ohio is limited. First, equipment and plant processes necessary to treat 
industrial wastes vary widely for each industry. Accurate compliance cost 
estimates would probably have to be made on a plant by plant basis. Second, 
since BAT guidelines for industry have not yet been promulgated for most 
standard industrial code categories, economic impacts cannot be accurately 
assessed. Finally, assessment of the economic impacts of achieving the the 
goals of the Act require evaluations of future conditions. In the case of 
industrial compliance, this would require an estimate of the future viability 
of Ohio's industries. 

Assuming compliance with the 1983 goal, it would be difficult to discern what 
actions a firm would take given the economic conditions of that period. Due 
to Ohio's early development as an industrial state, many manufacturing 
facilities are older and would require substantial expenditure to retrofit 
pollution abatement equipment to meet the 1983/1984 goals. In the case of 
these older facilities, many of which could be considered marginal operations, 
the possibility of closing the operation instead of installing pollution 
abatement equipment becomes a foreseeable option. 

Given the above difficulties, an accurate assessment of the cost of compliance 
for Ohio's industries has not been developed. In order to provide some 
estimate as to the magnitude of the required expenditures, the following was 
developed. The costs presented in the 1976, "Staff Repor t to the National 
Commission on Water Quality" were updated to 1979 dollars by the Economics 
Evaluation Section of the Ohio EPA. It was then estimated that Ohio's 
portion of the total dol l ar outlay to meet BAT may requi re an expend i ture of 
several billon dollars . This is presented only as an est imate and will 
undoubtedly be rev i sed as BATEA limitations are developed. 

III. Benefits of Achieving the Goals of the Clean Water Act 

The measurement or assessment of the benefits resulting from the attainment of 
the goals of the Clean Water Act involves both tangible and intangible costs . 

In most areas, the benefits to be gained by the abatement of pollution are not 
directly traded in the marketplace, therefore, they have no evident dollar 
worth as a measurement of their allocative value to society. In the absence 
of market forces, the most desi r able method is to determine the dollar amount 
that recipients would be willing to pay for the desired good (i.e., benefit). 

The best measurement of the benefits received from improved water quality is 
the total value of those dollars expended on water related activities. It is 
important that only the incremental benefits, those which can be directly 
attributed to a specific improvement in water quality, are measured. For 
example, if a secondary treatment facility is upgraded to a tertiary treatment 
facility, the incremental benefits are those benefits which result directly 
from the improvement in the water qual i ty due to the upgrade . This al l ows the 
incremental costs of the project (the cost of the upgrade from secondary to 
tertiary) to be compared on an equal basis with the incremental benefits 
received. 
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The benefits which result from the attainment of the goa l s of the Clean Water 
Act will be both tangible and intangible. The measurement of these t wo types 
of benefits is different. A tangible benefit can be estimated quantitative ly , 
while an intangible benefit lends itself to abstract (qualitative ) measurement. 
Where possible, a dollar amount should be assigned to the tangible benefit 
categories. The sum of the dollar benefits represents the benefits 
attributable to the attainment of the 1983 goals. In addition, a qualitative 
discussion of the intangible benefit categories should be presented. The 
tangible plus the intangible benefits result in an estimate of total benefits. 

The following is a preliminary list of those activities which can be related 
to water quality and use. Once again it is not exhaustive, since in many 
specific cases additional activities may be applicable. 

A. Tangible 
1. Boating 
2. Camping 
3. Canoeing 
4. Commercial activities 

a. Fishing 
b. Boat rentals 

1) Canoe liveries 
· 2) Fishing trips and other rentals 

5. Fishing (for sport) 
6. Hiking 
7. Hunting & Trapping 
8. Picnicking 
9. Sailing 

10. Swinming 
11. Water skiing 
12. Other recreational uses 
13. Water supply 

a. Agricultural 
1) Livestock 
2) Irrigation 

b. Industrial 
c. Public 

14. Property value changes 
15. Health benefits 

B. Intangible 
1. Aesthetics 

a. Sight, smell, knowledge of good water quality 
2. Human interest 

a. Scenic views 
b. Parks and reserves 
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In the absence of federal guidance on benefits estimation procedures, the Ohio 
EPA has drafted a methodology for the purpose of estimating benefits to the 
people of the State. There is currently an effort being made to gather the 
data necessary to determine coefficients for use in the benefits estimation 
process. When this work is completed, the Ohio EPA will be able to provide 
benefit estimations. 

IV. Economic Impact of Not Achieving the Goals of the Clean Water Act 

Assessment of the economic impact of not achieving the goals of the Clean 
Water Act represents a very complex and involved problem. The economic impact 
must be assessed in two ways. First, as the value of the forgone benefits of 
clean water; and second, as the value of the benefits accrued to an entity by 
delaying or forgoing the installation of pollution abatement equipment. 

While it is possible to identify some of the areas in which lost benefits will 
result from the non-achievement of the goals of the Act, it is very difficult 
to assign a dollar value to them. In many cases, it is beyond the ability of 
current estimation techniques to derive a reasonable cost estimate in dollar 
terms. 

For this reason, the following discussion will be limited to outlining those 
areas in which benefits would be forgone as a result of non-achievement of the 
goals of the Clean Water Act. 

In economic theory, the cost of not doing an action is equal to the value of 
the forgone benefits of that action. In the case of pollution control, the 
cost of not cleaning up the environment is equal to the value of the benefits 
that would have been received due to the cleaner environment. For example, 
given that pollution in a waterway is in no way reduced, the cost of not 
cleaning the waterway can be denoted by the following : 

(1) The dollar value of the forgone benefits of using the waterway for 
recreational activities (i .e., boating, swimming, fishing, etc.). 

Plus: 

(2) The dollar value of the forgone asthetic benefits (i.e., the value of 
knowing or enjoying the idea of having clean water). 

Plus: 

(3) The dollar value of the cost expenditures to avoid pollutants (i.e., 
a municipal water supplier, which intakes from the river, is required 
to expend additional monies to combat the taste, smell or toxicity of 
the water's pollutants before use). 

Plus: 

(4) The dollar value of the increased cost requ i red for health 
expenditures, assuming that the pollution could be related to health 
problems. 
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The above costs are only an example of a few of the benefits of clean water 
that are lost by non-achievement of the goals of the Clean Water Act. The 
dollar values of these costs are difficult to ascertain, in most cases, and 
nearly impossible in others. 

In many cases, the dollar value of the economi c benefits of delaying or 
avoiding pollution abatement expenditures can be determined. This is 
particularly true in the case of industrial or corrmercial entities. Any delay 
of pollution abatement expenditures will result in savings equal to the cost 
of operating the pollution abatement facilities over the period of the delay. 
Additionally, given that the capital reserved for pollution control 
expenditures was utilized in other investments during this delay, the economic 
benefit to the company is equal to the rate of return on that interim 
investment. 

Should an entity be able to avoid pollution abatement expenditures 
permanently, the economic benefit would equal the present worth of the capital 
expenditure and the future operations and maintenance charges on the required 
facilities. 

In the case of a municipality, the question of economic gain from 
non-compliance is more complex. Since a municipality is not a profit oriented 
concern, forgone pollution abatement expenditures are not always used in other 
capital i nvestments. Increased sewer fees or additional taxes that would have 
been used to finance the required facilities are not collected. The resultant 
economic benefit is accrued to the residents of the municipality in the form 
of lower taxes or fees, thus allowing them more discretionary income. 

When a municipality does divert capital for other public services 
(i.e. , police or fire services ) instead of po l lution abatement facil i ties, the 
question of public service priorities arises. As a result of these questions, 
the determination of economic benefits f rom noncompliance in the public sector 
is difficult. 

Development of benefit estimation techniques is continuing and is currently 
making progress. In the future, it will be feasible to better assess the 
costs of noncompliance. 

V. Estimate of the Date of Achievement of the Goals of the Clean Water Act 

Any estimate of the date for achieving the goals of the Clean Water Act is 
tenuous, at best. The attainment of the 1985 goal, i.e., the elimination of 
the discharge of pollutants, is an unreasonable expectation and any estimate 
as to i ts attainment date would therefore be academic (U.S. Congress, 1977). 

The attainment of the 1983 goal of fishable-swimnable waters will be 
influenced by several factors. Initially, it is somewhat uncerta i n at this 
t ime what limitations will be enforced as compliance with the 1983 goal. 

This being due to incomplete and late promulgat ion of BAT guide l ines for 
i ndustry and the recent institution of AWT reviews for municipal wastewater 
treatment facilities requiring advanced wastewater treatment . In Ohio, the 
above mentioned factors are compounded by possible changes in the water 
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quality standards for Ohio waters. Should the water quality standards be made 
more stringent, changes will surely result in the schedules affecting the 
NEEDS survey, 208 planning, NPDES permits and compliance. These changes could 
substantially delay achievement of the goals of the Act. 

Additionally, the date of achievement of compliance for municipalities will be 
very much dependent upon the federal policy concerning the availability of 
construction grant monies. Some question remains as to whether enforcement of 
the goals for municipalities will be precluded by the inavailability of 
federal construction grant monies. 

In fact, the continued availability of construction grant funds cannot be 
assured and is dependent upon the actions and appropriations of Congress. 

Given the current atmosphere, which calls for reductions in federal spending 
and a shift in emphasis of national goals to energy concerns, the amount of 
monies available for construction grants may be in question. 

All of the above factors represent obstacles to the assessment of a date for 
compliance with the goals of the Clean Water Act. In order to arrive at a 
reasonable estimate, these factors must be resolved. 

VI. Conclusion 

At this date, a reasonably, accurate assessment of the economic impact of the 
goals of the Clean Water Act on the State of Ohio is unavailable. Given the 
scope of the assessment, any realistic estimate of economic impact would 
require substantial funding and manpower. Current Ohio EPA levels of staff 
and funding are insufficient to undertake an assessment of this magnitude . It 
is recognized that economic cost estimations are an extremely important tool; 
and they must be developed to assure that the benefits received from 
compliance with the goals of the Clean Water Act justify the costs expended. 
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COSTS FOR CURRENT NONPOINT SOURCE CONTROL PROGRAMS 

SUMMARY 

This section outlines those programs currently in use in Ohio to control 
nonpoint source pollution. A listing of current funding levels is presented 
to sunmarize the dollar amounts expended for nonpoint source control measures 
within the State. 

I. INTRODUCTION 

Although water pollution control from point sources is gradually being 
reduced, it is apparent that present water quality standards will not be met 
in many areas of the State, even if all point sources are eliminated. 
Increasingly, nonpoint sources of pollution have been identified as a major 
factor affecting water quality. Due to the nature of nonpoint pollution, 
sources are difficult to identify and control. Generally, water quality 
problems associated with these sources are rainfall dependent, i.e., water 
quality degradation is coincident with periods of heavy rainfall and runoff. 
They are also diffuse, in that pollution can enter streams over their entire 
length. These characteristics combine to make nonpoint source monitoring and 
control difficult and expensive. 

Nonpoint source control needs have not been addressed to any great extent 
throughout the State. Some regional planning agencies have inventor ied 
nonpoint source pollution problems and developed general listings of the type 
of control practices in use. Ohio EPA has confined itself to only a few 
nonpoint source categories within non-designated areas. 

With the publication of the Initial Water Quality Management Plans (Ohio EPA, 
1980), the inventory .of nonpoint source pollution problems has been partially 
completed for the non-designated portion of the State. Information is spotty, 
at best, being associated with only a few major nonpoint source problems 
(agricultural runoff, mine drainage and on-lot sewage disposal), and 
restricted to small areas of individual basins and/or watersheds. Further 
study is needed to determine what additional regulatory programs and 
management agencies may be necessary to meet present and future problems. 

II. CURRENT NEEDS 

In order to significantly reduce nonpoint source pollution, one must treat the 
land from which it emanates. For example, Ohio's cropland is an area 
requir ing control of sediment loss; pastureland and forest, while having lower 
annual soil losses, also contr i bute s ignificant amounts of sediment to streams 
and lakes. 

Providing a complete and precise description of the costs required to deal 
with nonpoint source needs statewide i s difficult because of their diffuse 
nature and the lack of detailed water quality data available to identify 
sources and loads. Therefore, the follow i ng discuss ion is general and based 
on land treatment needs which, if satisfied, will significantly reduce 
nonpoint source po ll ution. The di scuss i on is also focused primarily on the 
cost of reducing nonpoint source pollution from agricultural lands. 
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Projecting overall treatment costs would have very little reliability because 
conditions vary widely and nonpoint sources are ill-defined. To provide some 
insight into the likelihood of achieving nonpoint source control goals, Table 
VII-12 lists actual governmental expenditures to control nonpoint source 
pollution rather than projecting overall costs. 

Table VIII-12: Funding levels in Ohio for existing programs 

1. U. S. DEPARTMENT OF AGRICULTURE (FY 1980) 

Soil Conservation Service (SCS) 

Conservation Operations 
Watersheds 
Resource Conservation & Development 
Rural Abandoned Mines Program 

Total SCS 

$ 5,560,000 
2,416,000 

447,000 
728,000 

$ 9,151,000 

Agricultural Stabilization & Conservation Service (ASCS) 

Annual Conservation Practice Program 
Special Projects 
Technical Service (to SCS) 
Long Term Agreements (LTA) 
LTA Technical Service (to SCS) 
Special projects from ASCS state reserve 

(includes several projects around the state) 
Honey Breek Watershed Project 
Brush Creek Project (Proposed) 
Rural Clean Water Program (Ohio) 

Total ASCS 

2. U.S. ARMY CORP OF ENGINEERS 

Lake Erie Wastewater Management 
Study total ( 3 year study) 

Honey Creek Watershed (average/year) 
Cuyahoga Restoration Study (3 year study) 

Corp of Engineers Total 

3. U.S. EPA REGION V 

Agricultural Non-Point Source Planning 
General Non-Point Source Planning 

Total Region V 

,., 
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$ 3,460,500 
287,178 
197,246 
460,750 
24,250 

400,000 

65,000 
57,000 

-0-

$ 4,951,924 

$ 1,000,000 
100,000 
150,000 

$ 1,250,000 

$ 

$ 

275,000 
100,000 

375,000 
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Progress and Difficulties in the Administration of Programs 

Progress 

With the exception of 14 cities on the Ohio and Mahoning Rivers and one on 
Lake Erie, secondary treatment facilities have been provided for all 
corrrnunities of over 5000 population in Ohio. 

With minor exceptions, Ohio industries which discharge directly to surface 
waters, meet or exceed the requirements for Best Practical Treatment. 

Substantial reduction of phosphorus inputs from Ohio point sources into Lake 
Erie have been accomplished. 

Pollution from new strip mines has been controlled since 1973 by enforcement 
of the mining and reclamation law of the State. 

A greatly expanded stream surveillance effort, which has been in effect since 
the passage of P.L. 92-500, has provided information needed to determine 
problem areas and analyze causes and alternatives for correction. 

Initial water quality management planning has been comp leted for the entire 
state and implementation of some aspects of the planning recommendation is 
underway. 

As documented in this report, there has been significent improvement in water 
quality due to point source pollution controls at many locations in Ohio. 

Difficulties 

The most serious difficulty has been the lack of coordination of the 
interelated program elements of the Clean Water Act ( i.e., water quality 
standards, and wasteload allocations, effluent guide lines, toxic substances, 
permit issuance and the justification requirements with regard to Advanced 
Secondary Treatment/Advanced Wastewater Treatment (AST/AWT) projects). This 
absence of coordination, as well as the lack of a long term strategy, results 
in crisis management and less than effective use of already inadequate 
resources. An overall strategy, which takes these issues into account, will 
result in the maximum use of limited agency resources. 

Industrial Program 

Further progress in providing industrial wastewater pollution control 
facilities is dependent upon the establishment by USEPA of Best Available 
Technology Economically Achieveable (BATEA) Guidel ines for toxic pollutants. 
Unitl this is done, issuance of National Pollutant Discharge Elimination 
System (N PDES ) permits outlining further pollution abatement requirements for 
industry is being held i n abeyance. 

Municipal Program 

Because of the 75% federal funding for municipal pollution control projects, 
progress on the construction of needed facilities is totally dependent upon 
the funding and administrati on of the 201 construction grants program. The 

,/ 
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proliferation of laws, regulations and requirements which apply to the grants ( 
program have resulted in a great deal of confusion and delay. Implementation 
of PRM 79-7, which requires development of elaborate justification for 
treatment better than secondary, has resulted in further confusion and delay 
and has caused a loss of creditability for the program. 

Proposed funding cuts at the federal level will adversely affect the municipal 
program in Ohio, since much of the administrative work required is the 
responsibility of Region V. Joint administration of the program at both the 
State and federal level is inefficient and efforts thus far to have the 
program delegated to Ohio have been unsuccessful. 

Non-Point and Combined Sewer Problems 

As indicated in Ohio's Water Quality Standards, there are numerous stream 
segments in Ohio which are limited due to combined sewer overflows and many 
which are limited due to acid drainage from abandoned mines. The cost and 
feasibility of correcting these problems will preclude the possibility of 
substantial, overall improvement for these conditions in the near future. 

Water quality management planning efforts to date have helped to emphasize the 
problems associated with the flushing of sediment, nutrients, pesticides, oil 
and various toxic materials from both urban and rural areas classed as 
non-point sources. It is doubtful that sufficient funding and/or control 
programs will be provided in the immediate future to produce a measurable 
improvement. Bans on the use of certain products have proven to be 
effective, but there is a practical limit in terms of acceptable tradeoffs 
between productivity and environmental concerns. 

Water Quality Standards and Related Issues 

Ohio EPA proposed revisions to the water quality standards (Ohio 
Administrative Code 3745-1) for the State of Ohio and held public hearings in 
1977. Following the public comment period, revised water quality standards 
were adopted on February 14, 1978. The standards were disapproved by USEPA, 
Region Von May 17, 1978, but were later (August 9, 1978) approved except for 
certain provisions. These exceptions generally fall into three categories; 
1) downgraded stream segments, 2) instream concentrations for certain 
parameters - notably dissolved oxygen and cyanide, and 3) certain provisions 
of the state's anti-degradation policy (i.e., the low flow stream criterion, 
conditions for exceptions, and mixing zone standards). Between August 1978 
and June 1979, Ohio EPA and USEPA, Region V were involved in a series of 
negotiations with a view toward resolving the outstanding differences between 
the agencies regarding the disapproved parts of the standards. An early 
product of these negotiations was the idea of formulating a Memorandum of 
Understanding (MOU) which would codify the approach agreed upon to resolve 
differences between the two agencies. No fewer than eleven draft versions of 
the MOU were exchanged. The provisions of these drafts have varied 
substantially, and have yet to achieve any general acceptance by the two 
agencies. A joint hearing on the Ohio water quality standards was proposed by 
USEPA, Region Vin early 1979. This effort failed and on July 6, 1979, USEPA 
published proposed water quality standards for Ohio surface waters (44FR ). 
Ohio EPA put forth a substantial effort to comment on the USEPA proposal that 
included an extensive technical justification of its dissolved oxygen, 

.,./ 
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cyanide, and mixing zone standards, and limited use segment designations. On 
September 7, 1979, Ohio EPA filed suit against the original USEPA disapproval 
(August 9, 1978) of Ohio's water quality standards. At this time, there has 
been no action by USEPA to publish a final rule for Ohio surface waters, nor 
has there been a final decision on the September 7, 1979 lawsuit. One of the 
most critical issues at stake in the Ohio EPA-USEPA dispute over water quality 
standards is the general USEPA policy with regard to Quality Criteria for 
Water (USEPA 1978) which is commonly referred to as the "Red Book". Current 
USEPA policy is that all Red Book criteria have presumptive applicability 
nationwide, unless a state can show evidence that a less stringent criteria is 
justified. Ohio EPA firmly believes that it has presented adequate 
justification for those standards that deviate from Red Book criteria. 
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