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INTRODUCTION 

This docunent is the third annual water quality re:i;:::ort prepared by the 

Ohio Environmental Protection Agency (Ohio EPA) . 

1. Purpose of Re:i;:::ort 

Section 305 (b) of the 1972 Federal Water Pollution Control Act 

Amendments (Public Law 92-500) requires that each state sul:mit an annual 

water quality rei:ort to the Administrator of the Federal Environmental 

Protection Agency. The report should include: 

1) 

2) 

A description of the water quality during the preceding year 

of all navigable waters in the state (October through September); 

An analysis of the extent to which all navigable waters of the 

state provide for the protection and propogation of a balanced 

:i;:::opulation of shellfish, fish, and wildlife, and allow recreational 

activities in and on the water; 

3) An analysis of the extent to which elimination of the discharge 

of :i;:::ollutants will accanplish these objectives; 

4) An estimate of the econanic and social costs and benefits 

associated with the Act; 

5) A description of the nature and extent of non:i;:::oint sources of 

:i;:::ollutants and recomnendations for pro;rams to control each 

category of sources, including an estimate of the costs of 

implementing such programs. 

2. Organization 

) As requested by the U.S. EPA, this re:i;:::ort concentrates on information 

and data obtained in water year 1976 (October through September). Earlier 

data was only included where significant trends have been noted. For 
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each water quality situation, a general sketch of the state of affairs 

in Ohio is presented. 

In general, the conments given are developed fran the data collected 

fran each of the water quality rronitoring stations. The sanpling program 

from which the data is obtained is described in Section 3. A tabulation 

of the data collected in the Primary Water Quality M:mitoring Network 

(PW'.;/MN) is presented in Appendix l· PWC1-1N data and the individual basin 

reports are the principal sources of inforroation for the body of this 

report. Sumnary reports on field biological investigations and the 

Ohio Lakes Program are incltrled. Funds required for the State of Ohio 

to rreet Federal Water Quality Goals are presented. 

3. Program of Water Quality Inventory 

To sanple Ohio waters, 91 primary water quality rronitoring stations 

) have been established throughout the state using several criteria, such 

as rronitoring water quality upstream and downstream of rrajor dischargers, 

or placerrent of rronitoring stations where there may be any significant 

changes in water quality. Also, water quality in the upper reaches of 

) 

a stream is measured as a reference for the natural stream conditions. 

High quality use areas are rronitored. Measurerrents are also taken from 

streams entering from another state. 

Particular placerrent of the 91 stations is left to the professional 

judgement of Ohio EPA district personnel. Specific criteria used are: 

availability of historical data at specific stream locations; ability to 

get a representative stream sample; and physical characteristics of the 

site. 

In addition to the 91 pr.irnal:y stations, there are an additional 56 

secondary water quality stations. These stations are located between 
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primary water quality stations where there is a specific data gap, and 

where additional data on relatively simple measured parameters can be 

collected. The purpose of each water quality station, whether it be 

primary or secondary, is to obtain indicator tests of water quality. By . 

the original Ohio EPA guidelines, each primary station is sampled for 24 

parameters on a rronthly basis and for 23 additional parameters on a 

quarterly basis. Table l lists those parameters and their significance. 

Figure 1 shows the location of each of the primary stations, while Table 

~ lists each primary station. 

- 3-
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TABLE 1 

Ohio EPA Primary Station Parameters 

M'.)NTLY 

1. Flow (U.S.G.S.) 

2. Water Temperature (field) 

3. pH (field) 

4. Dissolve::! Oxygen (field) 

5. Conductivity (field) 

6 • 'fu.rbidi ty 

7. Residue, Total Nflt. (Susp.) 

8. Residue, Total Flt. (Diss. ) 

9. Residue, Total 

10. Total Kjeldahl Nitrogen 

11. Nitrogen, Amronia, N 

12. Nitrite, N 

13. Nitrate, N 

14. Phosphorus, Dissolve::!, P 

15. Phosphorus, Total, P 

16. Chloride, Cl 

17. BOD, 5 day 

18. COD 

19. car.ton, Total Org. , c 

20. Cyanide 

21. MBAS 

22. Phenols 

23. Fecal Coli, Total, MF 

24. Fecal Strep, Total MF 

-.1-

1. Alkalinity, Total, CaC03 

2. Acidity, Total, CaC03 

3. Hardness, Total, CaC03 

4. Sulfate, S04 

5. Fluoride, Diss. , F 

6. Calcium, Total, Ca 

7. Magnesium, Total, M3' 

8. Potassium, Total, K 

9. Sodium, Total, Na 

10. Arsenic, Total As 

11. Barium, Total, Ba 

12. Cadmium, Total, Cd 

13. Chranium, Total, Cr 

14. Chromium, Hex, Cr 

15. Copper, Total, Cu 

16. Iron, Total, Fe 

17. Lead, Total, Pb 

18. Manganese, Total, Mn 

19. Mercury, Total, Hg 

20. Selenium, Total, Se 

21. Silver, Total, Ag 

22. Zinc, Total, Zn 

23. Oil-grease, Total 
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LOCATION OF PRIMARY WATER QUALITY MONITORING STATIONS 
OHIO EPA WATER QUALITY INVENTORY PROGRAM 

• Station Locat ion 41 Station Designation 
----- Divide Between Lake Erie and Ohio River Watersheds 

) 

NOTE : 
Data for minor tributaries of the Ohio River are furnished 
by the Ohio River Regiona l Commission 
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TABLE 2 

Primacy Water Quality M:Jnitoring Stations 

Maumee River Basin 

1. 
2. 
3. 
4. 
s. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

Blanchard R. near Findlay 
Ottawa River at Allentown 
Auglaize R. near Fort Jennings 
Maumee R. at Waterville 
Blanchard R. above Dupont 
Auglaize R. near Cloverdale 
Ottawa R. at Kalida 
Maumee R. at Antv.erp 
Tiffin R. in Defiance 
Maumee R. at Defiance 
Auglaize R. near Defiance 
Maumee R. at Florida 

Portage River Basin 

12 • Portage R. W::xxiville 

Sandusky River Basin 

14. Sandusky R. near Fraront 
15. Sandusky R. near Mexico 
16. Tymxhtee Crk. at Crawford 

Huron River Basin 

17. Huron R. at below Milan 

Vermilion River Basin 

18. Vermilion R. near Vermilion 

Black River Basin 

19. Black R. at Elyria 

Rocky River Basin 

20. Rocky R. near Berea 
21. W. Br. Rocky R. below Medina 

CUyahoga River Basin 

22. CUyahoga R. at Independence 
23. L. Cuyahoga R. at Akron 
24. Cuyahoga R. at Cleveland-Lower Harvard Avenue 
25. Cuyahoga R. at Cleveland-3rd Street 
26. Tinkers Crk. at Bedford 



Chagrin River Basin 

) 27. Chagrin R. at Willoughby 

Grand River Basin 

28. Grand R. at Painesville 
29. Grand R. near Painesville 

Ashtabula River Basin 

30. Ashtabula R. at Ashtabula 
31. Ashtabula R. at 6th Street 
32. Fields Brook at 15th Street 

Conneaut Creek Basin 

33. Conneaut Crk. at Conneaut 

Great Miami River Basin 

34. Miami R. at Lakeview 
35. Miami R. below Piqua 
36. Stillwater R. at Dayton 
37. Miami R. at Miamisburg 
38. Twin Crk. near Franklin 

) 
39. Mad R. near Dayton 
40. Dick's Crk. near Excello 
41. Miami R. at Hamilton 
42. Miami R. near Lawrenceburg 
43. Miami R. at Dayton-
44. I..oramine Crk. near Lockington 

Mill Creek Basin 

45. Mill Crk. at Sharonville 
46. Mill Crk. at Cincinnati 

L. Miami River Basin 

47. Beaver Creek near Alpha 
48. L. Miami R. at Milford 
49. L. Miami R. near Oldtown 
so. E. Fork L. Miami near Milford 
51. L. Miami R. near Spring Valley 
52. L. Miami R. near Foster 

Scioto River Basin 

53. Scioto R. at Higby 
54. Scioto R. at Shadeville 

) 
55. Scioto R. near Circleville 
56. Scioto R. at Chillicothe 
57. Mill Crk. at Bellpoint 
58. Scioto R. near Prospect 
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Scioto River Basin (con' t) 

59. Olentangy R. near oorthington 
60. Big Darby Crk. at Darbyville 
61. Big Walnut Crk. at Rees 
62. Paint Crk. near Bourneville 

Hocking River Basin 

63. Hocking R. at Enterprise 
64. Hocking R. at Athens 
65. Hocking R. at Lancaster 

Muskingum River Basin 

66. Licking R. below Newark 
6 7. Rocky Fork Below Mansfield 
68. Muskingum R. at McConnellsville 
69 . Mohican R. at Greer 
70. Killbuck Crk. below Wooster 
71. Kokosing R. below Mt. Vernon 
72. Walhonding R. at Nellie 
73. Tuscarawas R. at Clinton 
7 4. Tuscarawas R. Massillon 
75. Nimishillen Crk. at North Industry 
76. Sugar Crk. above New Philadelphia 
77. Tuscarawas R. below New Philadelphia 
78. Stillwater Crk. below Dennison 
79. Tuscarawas R. at Coshocton 
80. Muskingum R. below Coshocton 
81. Muskingum R. at D:r;esdon 
82. Wills Crk . below Cambridge 
83. Wills. Crk. near Conesville 
84. Muskingun R. below Beverly 

L. Beaver Creek Basin 

85. L. Beaver Crk . near E. Liveqool 

Mahoning River Basin 

86. Mahoning R. at Niles 
87. Mahoning R. at Lowellville 
88 . Mahoning R. at Struthers 
89 . Mahoning R. at Warren 
90. Mahoning R. at All iance 

Wabash River Basin 

91. Wabash R. at State Line 
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NONPOINT SOURCES OF POLLUTION 

Nonpoint sources of pollution are diffuse in nature, entering waterways over 

a wide spatial range by dispersed pathways. Examples of nonpoint sources of 

pollution include mine drainage, agricultural runoff, urban stoi:rmvater runoff, 

streambank erosion, runoff fran an.imal feedlots, and combined sewer overflows. 

Water quality problems associated with nonpoint sources of pollution are rrost 

severe following periods of high runoff (i.e., spring rains . or after m:Jderate 

to intense rainfall following a period of extended dryness or m:Jderate rains 

following a period of drought). This section will discuss several types of 

nonpoint sources of pollution and will evaluate their ilnpact on the water 

quality in Ohio . 

- 0 -
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1. Mine Drainage 

A. Introduction 

Coal mining in Ohio dates back to the early 1800's when coal 

was locally extracted for bane heating. M:)st of this early mining was 

by shallow underground drift mining rrethods, although in scattered areas 

where ooal seams were very close to the surface, surface mining rrethods 

were enployed. coal mining gained industrial status by the 1850 's when 

state.vi.de distribution of the product was achieved. 

Since then, the Ohio ooal industry has undergone fantastic growth. 

Today, Ohio is a major coal producing state, with 46. 6 million tons being 

mined in 1975. Of this, 67% was produced by surface mining operations. 

'Ihe picks and shovels of early days have been replaced by electrically 

operated shovels and draglines, with bucket capacities sanetimes greater 

than 220 cubic yards. This type of equipnent and production has placed 

Ohio fifth in the nation in surface mine production in recent years. 

'Ihe growth of the industry was not without serious long tenn liability. 

'Ihis liability today represents rrore than 370,000 acres of land requiring 

reclamation and over 1300 miles of Ohio streams continuously or intermittently 

affected by the discharge of 1,000,000 pounds of acid in water per day 

£ran inactive mining operations. 

'Ihe current situation is a result of these past factors: (1) poor 

mining practices, (2) limited technical develoµnent in the fields of 

mining engineering and reclamation science, (3) lack of general public 

concern, (4) lack of well enforced regulations relating to sources of 

coal mining pollution, and (5) natural phenomena associated with strip 

and deep mining. 

Present mining operations can arrl generally are doing a respectable 

-10-
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job in the control of p:,llution. The Ohio strip mine law passed in 1972 

is arrong the rrore stringent in the country. The technology to control 

rrost coal mining-related p:,llution is available and being used by sane 

coal mining canpanies. 

The spread of the mining p:,llution problem fran active mines has 

greatly been reduced. However, p:,llution fran the inactive areas is and 

will continue to be a major water quality problem in the mining regions 

of the state. 

B. Affected Areas and Problems 

Mine drainage significantly impacts water quality in the following 

drainage areas of the state: 

1. Muskingum River Basin 

2. 

3. 

4. 

Hocking River Basin 

South Central Minor Tributaries of the Ohio River 

Southeast Minor Tributaries of the Ohio River 

The geographic area drained by these basins includes p:,rtions of 35 

Ohio counties and covers over 12,000 square miles. The affected area is 

basically parallel to the Ohio River, which also serves as its eastern 

and southern boundaries. The Cleveland-Ashtabula, Youngstown area is the 

northern tounda.ry while a line fran Cleveland through Columbus to Portsmouth 

fonns the western boundary. 

Looking at the problem basin-by-basin, we find the following: 

1) Within the Muskingum River Basin approximately 520 miles 

of stream are either continuously or inte_rmittently p:,lluted by mine 

drainage. Mine drainage contributes roughly 100 tons of sulfate per 

day to the Tuscarawas River between t-1.assillon and NEWcanerstown. In 
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addition to this, 8 tons of acidity per day enter the Muskingum 

River at the confluence of MJxahala Creek in Muskingum County just 

below Zanesville. 

In the eastern p:)rtion of the basin, sulfates and dissolved 

solids are problem canponents especially in the Piedmont Lake area. 

Excessive concentrations of these canp::>nents have rendered Piedrcont 

Lake unsuitable as a source of p:)table water, although the recreational 

and fishery p:)tentials of the lake have not been affected. 

2) In the Hocking River Basin, rrost major tributaries are affected 

by mine drainage including Rush Creek, Sunday Creek, MJnday Creek, 

and Federal Creek. The total length of affected stream is in excess 

of 220 miles in the aoove mentioned tributaries. Sunday and Monday 

Creeks are continuously acidic and contribute roughly 13 tons/ day 

and 19 tons/ day respectively of total acidity to the Hocking River. 

Rush Creek and Federal Creek are generally a -neutral pH at the ,P)int 

of confluence. However, heavy rains in the upper .P)rtions of these 

watersheds can, and do result in 'slugs' of strongly acidic water 

entering the stream. This slugging has caused, and will continue to 

cause fish kills in these tributaries as well as in the Hocking 

River below their confluence. Water quality in the upper Rush Creek 

area is extremely poor. Iron, sulfates and manganese are currently 

causing water supply problems for the Perry County carmunity of Nev.1 

Lexington. 

3) The South Central minor tributaries of the Ohio River including 

Yellow Creek, Short Creek, Cross Creo....k, Wheeling Creek, Mc..~on 

Creek, captina Creek, Sunfi sh Creek, and Duck Creek appear to be 

significantly degraded by mine drainage. The canbined lengths and 
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drainage areas for these small watersheds are 270 miles and 1300 

square miles respectively. In addition, the Little Muskingum River 

(length 67 miles, drainage area 314 square miles) is considered to 

be slightly to rroderately degraded by mine drainage. 

4) 'Ihe p::>rtions of the Southeast Ohio River minor tributaries 

located between Marietta and Portsrrouth are considered to be affected 

by mine drainage to various extents, ranging fran insignificant to 

extremely severe. 'Ibtal stream miles affected is approx:inately 700. 

Of this, significantly affected streams ccrrprise 250 miles. Much of 

the affected area is owned by either the State of Ohio or the Federal 

Government and, apart from the p::>llution fran inactive coal mines, 

is ideally suited for wildlife and recreational uses. 

'Ihe rrost serious water quality problems are found in Raccoon Creek, 

which is not only the largest minor Ohio River tributary, but also the 

) longest "creek" in the 'M:>rld. In this basin, acidity concentrations in 

excess of 1000 ng/1 and pH readings of 2.2 have been recorded. 

) 

It is evident that mine drainage is a major water quality problem 

affecting the unglaciated p::>rtions of Eastern and Southeastern Ohio. It 

has caused the degradation of rrore than 1300 miles of sane of the state's 

most beautiful streams. It has caused fish kills, and has made the water 

in sane areas unsuitable for many uses. 

CUrrent legislation and regulations are an attempt to bring a reduction 

to the problem. The coal industry for the rrost part does o:rnply with 

current reclamation and pollution control laws. The major problem rerraining 

will be the control of the pollution emanating fran the countless inactive 

mining operations throughout the area. The resp::>nsibili ty of this 

control necessarily rests to a large degree upon the Federal Government, 

since national energy danands are sa.'>"Ved by the coal pro:lucing states . 
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C. Fornation of Mine Drainage 

The rerroval of overburden often exposes pyritic materials (iron 

disulfide) . As shown in equations 1 and 2, the exposure of this material 

to air and rroisture results in the production of ferrous iron and sulfuric 

acid. The reaction then proceeds to fonn ferric hydroxide and rrore acid, 

as shown in equations 2 and 4. 

2FeS2 + 2H20 + 702 + 2FeS04 + 2H2S04 

(Pyrite) + (Ferrous Sulfate) + (Sulfuric Acid) 

FeS2 + 14Fe+3 + 8H20 + 15Fe+2 + 2S04 - 2 + 16H+ 

(1) 

(2) 

(Pyrite) + (Ferric Iron) + (Ferrous Iron) + (Sulfate) + (Acid) 

4FeS04 + 02 + 2H2S04 + 2 Fe2 (S04) 3 + 2H20 

Fe2 (S04) 3 + 6H20 + 2Fe (OH) 3 + 3H2S04 

(3) 

(4) 

As a result, the reaction of one rrolecule of pyrite ultimately 

leads to the release of four atoms of acid hydrogen. 

Consequently, highly acidic water is often produced*. In such 

water, heavy rretals such as iron, manganese, aluminum, and zinc are 

rrore soluble and enter into the solution to further pollute the 

water. Water of this type supports only limited water flora, such 

as acid-tolerant rrolds and algae; it will not support fish life; it 

destroys and corrodes rretal piers, culverts, barges, etc; it 

increases the cost of water treat:Irent for power plants and municipal 

water suppplies, and leaves the water unacceptable for recreation. 

The anount and rate of acid fornation, and the quality of 

water discharged depend on the arrount and type of pyrite in the 

overburden and coal, time of exposure characteristics of the overburden, 

* 
pH is a camron rreasure of acidity or alkalinity of water. 
7 . 0 is neutral. A lower pH is acidic, higher i s alkaline. 
stream water a pH of 2. 0 - 4. 5 is very acid indeed. 

-14-
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and anount of available water. Crystalline fo:rros of pyritic rraterial 

are less subject to weathering and oxidation. Since oxidation is the 

primal:y reaction during early acid fonnation, less pyritic rraterial 

exposed to air means less acid formation. Thus, an effective preventive 

method is to cover pyritic rraterials as soon as possible with earth, 

which serves as an oxygen barrier. 

If the overburden also contains alkaline rraterial such as limestone, 

acid water may not be discharged even though it is form:d, because of 

inplace neutralization by the alkaline rraterial. Discharges from this 

situation are usually high in sulfate. Enough water to satisfy equations 

1, 2, and 4 is usually available in the overburden and coal rraterial. 

Water also serves as the transport media that renoves the oxidation 

products from the mining environrrent into streams. 

Discharge of Mine Drainage 

The different types of mining operations is shown in Figure 2 . In 

underground mines, drift mines tend to produce a rrore highly acid water 

than do slope or shaft mines. This is :because drift mine openings, being 

at the coal line, tend to allow any infiltration into the ~rkings to 

drain out. Drift mines camonly yield mine water on a perpetual, yet 

unpredictable basis. Slope and shaft mines , :because of the nature of the 

openings, tend to fill up nore canpletely with water, thus sealing off 

oxygen and restricting acid production. 

In surface mining operations, acid can be prcduced in the pit, on 

the face of the highwall, in any auger holes, and in the spoil. The 

requirements for acid prcduction are the sam: as for underground operations, 

namely (1) pyrites, (2) oxygen, and (3) water. 

- 15-
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Also, as in underground operations, control of the drainage is best 

affected by limiting one of these three primary constituents. 

Acid water is also produced in coal refuse or gob piles. These 

piles are canprised of wastes fran coal preparation and cleaning processes, 

the najor objective of which is the rerroval of pyrites and other contaminants 

fran the coal. The standard practice for nany years has been to disp:>se 

of this refuse by dumping it along a stream bank or in a oollow which is 

close to the mining operation. Because of the loosely compacted nature of 

these piles, infiltration of both air and water is great and acid production 

extremely high. 

Once produced, the acid nay be either neutralized relatively rapidly, 

or nay enter the stream virtually unaltered. The former case is the 

general rule where the srx:.>il is predc:minantly of calcareous or lirrestone 

origin. In such cases, the acid is usually neutralized by the residual 

calcium carbonate accordiril.g to the following reaction: 

(calcium Carbonate-Limestone) + (Sulfuric Acid) + (Gypsum) + (Water) + 
( carbon Di.oxide G3s) 

The resultant discharge, while not acidic, generally contains high levels 

of hardness, total dissolved solids, and sulfate. These constituents, 

while they generally do not hurt aquatic life, do limit the consumptive 

(water supply, industrial, and agricultural) uses of the water. 

Where limestone is not present, the residual soils are generally of 

a sandstone origin and are for the rrost part already acidic. In such 

cases, chemcial treatment of the acidic water is necessary to neutralize 

the acidity. The general principle is similar to the natural process 

discussed above with limestone or lime conrronly used. 

In lirrestone areas, the neutralization of the discharge causes 

_,.., 
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all or part of these dissolved metals to precipitate out as insoluble 

carl:x:>nates, sulfates, or hydroxides. This results in a sedirrent problem 

in the receivng stream, and can give the water a turbid appearance. 

In sandstone· areas, natural neutralization ooes not take place, so 

the dissolved canp:ments remain dissolved until the receiving stream's 

acidity is neutralized; usually at the a:mfluence with a non-acid stream. 

In these cases, precipitation of the dissolved metals and associated 

sedimentation and turbidity problems are found below the confluence. 

'!his condition is present for example below the confluences of 1) M:>xahala 

Creek and the Muskingum River, 2) Sunday and r-t:>nday Creeks and the Hocking 

River, 3) at the confluence of acidic minor Ohio tributaries and the Ohio 

River. 

Control Alternatives, Needs, Costs 

There are~ distinct approaches to the oontrol of mine drainage. 

One involves the oollection and treatment of the mine drainage, while the 

other is oriented toward reclamation of the area to control the production 

and discharge of p:,lluted water. 

In the former case, oonventional mine drainage treatment systems 

similar to those employed at active mining operations are used. Such 

systems are generally designed as follows: 

1) Sandstone (acid) substrates 

(collection) + (neutralization) + (aeration) + (clarification) 

+ (discharge) 

2) Limestone (non-acid) substrates 

(collection) + (clarification) + (discharge) 

Construction costs for these systems are rroderate as earthen PJnds 

-18-
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are cormonly errployed. Major construction costs are earthrroving, pumps, 

aerators, etc., while operational costs are predaninately chemical 

(neutralization - usually slaked lime, crushed ljmestone, sodium hydroxide, 

or soda ash), power, and naintenance. The major drawback to the treatrrent 

oriented approach is the continual long-tenn cost of system operations 

and maintenance. 

In the reclamation-oriented approach, initial costs are generally 

higher, although in many cases circumstances on site can affect cost. For 

exarrple, a site with an inactive and unreclairred contour strip operation 

may have sizable recoverable coal reserves and thus, the value of the 

coal may augrrent the otherwise high reclamation costs. The main advantages 

to this approach are twofold: 1) The elimination of the long-te:rm operational 

costs required by the treatrrent approach and 2) The restoration of the 

area for irrproved esthetics. 

In 1972, Ohio passed one of the toughest surface mining laws in the 

United States. More recent legislation has provided that the 4 cent per 

ton severance tax be used by the Divison of Reclamation for the reclamation 

of inactive mine sites. Although current laws provide for such reclamation 

only on state-owned land, legislation introduced in this legislative 

session provides for such reclamation on private land as well. 

F. Costs 

The costs presented below were reported by the Ohio Board on Unreclaiired 

Strip Mine Lands in their 1972 report entitled 'I.and RebJrn' . The costs 

are based on 1972 dollars, and should generally be increased by a factor 

of 1. 5 to reflect current costs . Also, cost values are subjective and 

actual dollar costs can be developed only by the actual experience acquired 

during reclamation. 

_,q_ 



Basin Cost (Thousands of Dollars) 
Surface Mine Reclamation Underground Mine Reclamation 

Hocking River 19,740 98,500 
Muskingum River 102,152 201,700 
Ohio River Tributaries 50,853 80,000 

South Central 
Ohio River Tributaries 70,080 61,550 

Southeast 
Totals 260,825 441,750 

Sunrning up, the estimated cost for ronplete mine reclamation in 1972 

dollars is over $700,000,000 state-wide; after allowances for inflation, 

the cost will probably be over $1 billion in 1977 dollars. 

Such costs are staggering and it is apparent that at the current 

severance tax credit of roughly 3 million per year, reclamation of all 

sites will be in the distant future. 

A possible relief could cane through previously pro:posed Federal 

legislation relating to surface mining and unreclaim:d mine lands. 

Federal assistance could relieve the otherwise awesome financial obligation 

of mine land reclamation. Such a pro;ram should definitely put the 

majority of the rroney in the hands of State programs such as Ohio's so 

that i t could be spent where it is needed rrost . 

As an off-shoot, the Ohio coal industry stands to benefit from a 

reaffection type of approach, since the severance tax paid by the coal 

operations would be returned to than as payment for reclamation of inactive 

and unreclairned areas . 

G. SllllUTfilY 

As has been shown, a signif icant percentage of t otal stream mil es in 

Ohio is currently degraded by mine drainage. Portions of this percentage 
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will have to be considered as degraded fran irretrievable I1E.I1-induced 

conditions, at least with respect to the 1983 goals of the Act. 

In other areas, inprove:rents may be affected or accanplished through 

the Land Rebom Program of the Department of Natural Resources. Funds · 

and legislative autmrity are currently limited, however, and not sufficient 

for large scale, smrt term projects. 

Protection of these streams fran further degradation by existing and 

future dischargers is of primary irrportance. The technology to control 

pollution £ran such sources is currently available. The past practices 

of reduction in pollution control requirem:mts for dischargers to these , 

streams must cease if pollution control is to be effective. Accordingly, 

it is strongly rea:mnended that these streams be classified as wann water 

fisheries and as suitable for such a use designation in all respects with 

the exception of the discharge of pollutants frcm inactive mining operations 

in the basin. 
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2 . Agricultural Runoff of Sediment 

'Ihe runoff from Ohio's croplands is a najor contributor to water quality 

problems in many of Ohio's river basins. N::>table arrong these are Ma.umee, 

Portage, Sandusky, Huron, Vennillion, Ashtabula,Scioto, Little Miami, and 

Great Miami Basin. A study by the Great Lakes Basin Ccrrmission concluded 

that in the Ma.umee River Basin, sediment was the greatest single non-point 

source pollutant, by weight from streams in the Lake Erie basin. '!his study 

as well as research being undertaken by the Corps of Engineers (Buffalo 

District Office) , 'Ibledo ~tropoli tan Council of Governments, investigations 

by scientists at Heidelberg College and Ohio State University, the Ohio 

Agricultural Research and Developrrent Center, and others have illustrated the 

magnitude and impact of this problem on Ohio's wate:rways and lakes. 

'Ihe net result of soil erosion from cropland is an increased level of 

suspended solids. 'Ihis increased level of suspended solids creates high 

) levels of turbidity in the water as well as a brown discoloration of the 

stream which is bad because it reduces light for photosynthesis and prevents 

the growth of sare animal and plant life on stream beds. Rural runoff is 

also very detrimental from another aspect; transporting phosp~rus and 

nitrogen canpounds, pesticides and herbicides, and heavy metal ions attached 

to the sediment and dissolved in the water. 

'Ihe adsorbing and transporting characteristics of suspended solids give 

rise to costly problems. For example, it is rrore costly for a water treatment 

plant to purify raw water having a high suspended solids content because rrore 

chemicals must be added during the treatment process to coagulate ar.d precipate 

this material prior to filtering. Also, the cost of maintenance dredging to 

rerrove sediment from reservoirs, harl::ors on Lake Erie, and drainage ditches 
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and small streams continues to increase. Presently dredging costs to maintain 

'Ibledo Harbor totaled $1,500,000 in 1976 (1. 7 million cubic yards) as canpared 

to about $381,000 (1.1 million cubic yards) in 1965 (cost are dependent on 

size of dredge used, yardaged dredged, and proximity to disposal area). Ohio­

Department of Natural Resources spends approximately $500,000 annually for 

maintenance dredging of state owned lakes. 

'Ihe indirect, adverse effects of suspended solids are rrore difficult to 

cost out and in many cases, cost figures cannot be detennined. In recent 

years, much concern has been expressed regarding the rroverrent of phosphorus 

and nitrogen ccmpounds fran croplands to Lake Erie. Scientists ncJW believe 

that it is these n-.o nutrients which appear to be rrost responsible for algae 

blooms in streams and Lake Erie, and for the accelerated rate of eutrophication 

(enrichment) of Lake Erie. Deposition of suspended solids causes destruction 

of aquatic habitat which in turn has an adverse impact on game and ccmrercial 

) fish by destroying fcx:x:l supplies and spawning grounds. A study of the benthic 

rnacroinvertebrate populations of Sandusky Bay by Herdendorf and Lindsay1 

revealed that the benthic species composition in Sandusky Bay has experienced 

a significant change in recent years. Apparently, eroded sedjment carried by 

the Sandusky River and deposited in the Bay, has effected this change. 

'Ihirty-five years ago, fly larvae (dipterans) were the predaninant benthic 

species in the Bay. 'Ihey required a sand and gravel or hard clay bottan for 

survival. 'Ibday, sludge ....orms have replaced dipterans as the predaninant 

benthic species. Sludge ....orms pref er a mud and silt bottan habitat which the 

Bay now provides. In thirty-five years, fly larvae, indicative of an oligotrophic 

state, have been replaced by sludge worms, indicative of a highly eutrophic 

state. 

1 
Lindsay, W .K. & Herdendorf, C.E., Benthic Invertebrate Populations In 
Sandusky Bay, in Proceedings of Sandusky River Basin S:ymposium, 
May 2-3, 1975, Tiffin, Ohio. 
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The sediment loads carried by streams can arrount, in many cases, to 

thousands of tons in any given year. It has been estimated that Lake Erie 

receives 8 million tons per year of sediment fran Ohio rivers and streams. 

Of this total, the Maumee River contributes betv.een 20-25% of the load. 'Ihe 

Great Lakes Basin COrrm.ission study estimates that the current normal gross 

erosion rate for the Maumee River Basin drainage area to be about 11.5 million 

tons per year or an average of 2. 61 tons per acre per year. 'Ihis same study 

calculated the yearly sedinent yield in the Maumee Basin to be 1.27 million 

tons or O • 29 tons per acre per year. 'Ihis is about 11 % of the total gross 

erosion discharged as suspended sediment to Maumee Bay annually. 'Ihe 1 . 27 

million figure agrees well with the U.S. Geological Survey figure of 1.24 

million tons of suspended sediment passing the Waterville gage annually. 

Table 3 gives a breakdown by subbasins of the estimated nonnal gross erosion 

in the Maumee River Basin drainage area. The data indicates that the St. 

Joseph, St. Mary's, and Tiffin Basins are experiencing erosion rates greater 

than the remainder of the basin. Steeper slopes or different soil types may 

explain the accelerated erosion rates foun:i in these basins. 

The river basins surrounding the Maumee Basin have s:irnilar soil types 

and land use patterns. Their sediment yield (tons/acre/year) to Lake Erie is 

likewise similar. 'Ihe Portage, Sandusky, and Huron Basins had annual sediment 

yield rates of 0.19, 0.37 and 0.33 tons/acre/year respectively as measured at 

the U.S. Geological Survey rronitoring stations at Wocdville on the Portage, 

near Frem:mt on the Sandusky, and at Milan on the Huron. Ha'l'ever, in tenns 

of total annual sediment discharged to Lake Erie, these three basins combined 

contribute only about 34% of the total that the Maumee River discharges 

annually to Lake Erie. The extent of noq:oint souces of pollution is best 

illustrated by a finding of Baker and Kramer, that 75% of the total phosphorus 
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Sub-Basin 
Name 

Upper Maumee 

Lower Maumee 

North of Bay 

South of Bay 

St. Joseph 

St. Mary 

Tiffin 

Auglaize 

Blanchard 

'Ibtal 

TABLE 3 

ESTIMATED CURRENT OORMAL GROSS EroSION** IN MAUMEE BASIN* 

('lbtal Area, Including Urban & Streambank) 

'lbns Per Acre 
'lbtal Acres 'Ibtal 'lbns Per Year 

222,989 401,000 1.6 

585,110 901,000 1.3 

115,432 162,000 0.9 

22,364 22,000 0.8 

636,874 2,658,000 3.8 

462,961 1,776,000 3.3 

464,375 1,549,000 3.1 

969,619 2,786,000 2.6 

452,028 1,283,000 2. 6 

3,931,752 11,538,000 

* Maumee River Basin Level B Study; Erosion and Sedimentation Technical Paper, 
Great Lakes Basin Comnission, August 1975. 

** Gross Erosion - total arcount of soil rovement within the catchment, 
including all fonns of wash and rill erosion from agricultural land, 
gully and streambank erosion, and erosion fran non-agricultural sources 
such as highway construction; or building developnent (fran Soil 
Conservation by Nonnan Hudson, published by Cornell University Press). 
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delivered to Lake Erie fran the Sandusky Basin originates fran nonpoint 

sources. 

On a statewide basis, the najor rivers are estimated to have a sediment 

delivery rate of O. 07 to O. 88 tons/acre/year. This fact pas added significance 

when one considers that in a survey conducted by the U.S. Soil conservation 

Service (SCS) in 1971, it was found that 48% or 8. 2 million acres of the 

agricultural land considered susceptible to erosion, yields a value of 3. 9 

million tons of sediment that p::>tentially is being discharged yearly to the 

Ohio River and Lake Erie by Ohio rivers and streams. This figure could be 

high because not all the agricultural land in Ohio is susceptible to erosion. 

In fact, 43% of the total cropland (12.5 million acres) in Ohio is considered 

to be receiving adequate conservation treatment. In spite of these conservation 

efforts, the SCS estimates that 35% of Ohio's cropland (4.375 million acres) 

is subject to soil erosion. 

) Although the above figures are significant, studies have shown that when 

ccmpared to other nonpoint sources of sediment (i.e., streambank erosion or 

construction activities), cropland erosion does not yield the greatest arrount 

of sediment per acre . In fact, other activities, such as construction, nay 

produce anywhere from 10 to 100 times nore sediment per acre than does cropland 

erosion. However, due to the extensive area involved (in Ohio , 66% of the 

land is used for agricultural purposes), erosi on of soil fran agricultural 

land in Ohio produces rrore total sediment than any other nonpoint source. 

Agricultural runoff resulting in erosion of soil has its greatest impact 

on water quality during periods of high runoff and intense rainfall. The 

erosion of soil and generation of sediment are tri ggered by the impact of 

raindrops striking bare soil at a high velocity (upwards of 20 mph) . The 

raindrops shatter soil granules and detach particles fran the soil rrass . 

Water flowing across the soil surface transports these detached particles 
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downslope. Agricultural scientists have identified five factors that influence 

soil erosion: (1) rainfall intensity and duration (R), (2) soil erodibility 

(K), (3) length and steepness of slope (I.S), (4) soil managanent practices 

(C), and (5) the erosion control practice factor (P). 'Ihe Universal Soil 

I.Dss Equation incorporates these five factors to allow for the canputation of 

the average annual soil loss in tons per acre (A) • The equation is given 

below. 

A= R·K·I.S·C·P 

From the aoove discussion, it should be apparent that surface runoff is 

the mechanism by which sectiment is carried to streams. Therefore, land 

treatment practices should be geared to i tans 3, 4, and 5 aoove. The idea is 

to develop a good vegetative cover which will increase infiltration of water 

and thereby reduce ruooff. Other control practices such as contour cropping 

and contour strip cropping plus no-tillage planting have proven very effective . 

) 'Ihese techniques can reduce by up to 90% the sectiment l oad resulting fran 

planting done without attention to this method. Water diversions utilizing 

stabilized waterways will also help reduce sediment loading. 

In sumna.ry, sediment from agricultural land should not be thought of as 

a waste rraterial which has been carelessly discarded, but rather as a valuable 

natural resource which has foun:1 its way to a stream because of soil erosion. 

'Ihe responsibility to correct this problen clearly lies with the farrcers of 

Ohio. Only they can implement proper fanning procedures which can minimize 

soil erosion and at the same time conserve a valuable natural resource. 



3. Other Sources 

A. Streambank Erosion 

The erosion of streambanks produces sediment. 'Ihe extent and magnitude 

of this problem .in Ohio has not yet been clearly detenn.ined. Estimates as 

to the extent of this problem .in the Maurree Bas.in were presented in a 

report by the Great Lakes Basin COrrmission (GLBC). 'Ihe report cites a 

study by the Soil Conservation Service (SCS) which found the Auglaize 

River had rrore total eroding bank miles than any other river in the 

Maumee River Basin. The SCS study estimated that 577 bank miles of the 

Auglaize were ercxiing at a rate of 84.3 tons per eroding bank mile per 

year which ccmpares to an average rate of 52.7 tons per eroding bank mile 

per year for the entire Maumee River Basin. The scs study found that 77% 

of the streambanks had received stabilization treatment, which at 1974 

prices, was estimated to have cost $121.3 million. An additional 10% of 

the streambanks v.ere judged to be in need of treatment, which at 1974 

prices was estimated to cost 25.6 million. 

In the Ohio River Basin, 37,420 streambank miles or 12.7% of the 

total streambank miles (295,600) are experiencing erosion. Of this total 

11,520 miles or 3.9% have severe erosion. The total damage attributable 

to this problem is estimated to be $3 million annually, while treatment 

costs to correct this problem are put at $21 million annually. 

Streambank erosion can be reduced by: 1) reroval of obstructions 

such as fallen trees or other debris which restrict stream flow and 

decrease a stream's capacity thereby increasing the flood :potential; 2) 

reshaping stream-banks by decreasing the steepness and at the same time 

lengthe.riing the banks thereby allowing water to flow onto the bank 

rather than cut into it; 3) using riprap or other lining to deflect the 

flow of water particularly at a turn where great pressure is exerted. 
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B. Feedlot Runoff 

Animal prc:duction is an inlI;:ortant catmercial enterprise in Ohio. 

Like other camiercial endeavors, waste materials are generated and if not 

properly controlled, can have serious adverse effects on water quality. 

Table 4 tabulates on a yearly basis, starting with 1969, the number of 

wildlife in streams killed by fann operations. water quality problems 

associated with this activity arise primarily fran feedlot runoff. 

Factors influencing feedlot runoff include precipitation, surface material, 

land slope, depth of waste accumulation, feedlot layout and exposure, and 

ration canp:>sition. 

Runoff fran feedlots contributes organic and nutrient material to 

streams and lakes as well as bacterial contamination. These constituents 

produce high rates of oxygen demand, algae bloans, taste and odor problems, 

and because of high fecal colifonn counts, render the water unsafe for 

primary contact recreational activities. Runoff fran feedlots is also 

resp:,nsilile for killing wildlife, especially fish. During water year 

1976, a silage liquor spill in a tributary of Massie Creek (Little Miami 

River Basin) caused an estimated kill of 6,000 fish. 

Methods to control feedlot runoff include dikes, diversions, curbs, 

drainage way relocation, settling areas, and grass filters. Care and 

adherence to agronany guidelines in the application of manure to land 

will help reduce runoff fran this source. 

c. Urban Runoff & Canbined Stonn Sewer overflow 

Runoff £ran urban land can have a significant adverse impact on the water 

quality of the receiving stream. This type of runoff has been characterized 

as having many of the same constituents that are found in raw municipal 

sewage. Urban land runoff may , powever, prove to be even ~rse than raw 
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TABLE 4 
ANIMAL KILLS ATI'RIBUTABLE TO FARM OPERATICNS, OHIO, 1969-74* 

) 

DATE COUNTY WATER NUMBER POLLUTANT 

1969 

4/ 28 Fayette Sugar Cr 27,260 Liquid Fertilizer 
5/17 Greene Anderson Fk 350 Hog Lot 
5/ 31 Paulding Flat Rock Cr 14 Qiemicals 
6/11 t--brrow Kokosing R 2,331 cattle 
6/27 Highland White Oak Cr 29 Lot 
7/07 Preble · Elk Cr 500 Lot 
8/03 VanWert Dog Cr 17,402 Herbicide 
9/07 Hardin Taylor Cr 647 Dairy lot, silo 
10/6 P.oss Buckskin Cr 98 Silo 

1970 

7/08 M:::>ntgarery N. Br. Wolf Cr 11,297 Pesticides 
7/13 Highland Dodson Fk 12,335 cattle lot, silo, 

spoiled grain 

) 
7/15 Miami Brush Cr 6,413 cattle 
8/07 Butler Indian Cr 3,610 Hog- lot 
8/13 Pickaway Congo Cr 65 Hog- lot 
9/25 MorrCM Flat Run 336 cattle, milk 

1971 

4/21 Preble Four Mile Cr 466 Liquid fertilizer 
6/14 Warren Ritters Cr 118 Silo, manure 
7/02 Warren Newmans Run 7,592 Hog lot 
7/11 Pickaway Scippo Cr 42,354 Hog- lot 
7/23 Seneca Rock Cr u Dairy Barn 
9/ 04 Tuscarawas Pleasant Valley Cr 2,600 Silo 
9/04 Shelby Turtle Cr 148 Dairy 
9/ 07 Greene N. Br. caesars Cr 1,549 Lot 
9/08 Preble Four Mile Cr 4,233 Silo 
9/08 Fairfield Sycarrore Cr 118 Silo 
9/09 Preble Elk Cr 1,723 Hog- and cattle 
9/10 Huron Vennilion R 9 Silo 
9/ 11 Tuscarawas Pleasant Valley Cr 2,588 Silo 
9/13 Hardin Taylor Cr 3,324 Silo 

1972 

5/ 24 Lawrence Ice Cr 9,797 Chicken 
6/01 Stark Tr Nirnishellen Cr 6,437 Chicken 

) 6/ 07 Warren E Turtle Cr 193 cattle 
7/ 18 Madison Sugar Cr 6 Hog 



TABLE 4 (con' t) 

) 

DATE a)UN'IY WATER NUMBER PO~ 

1972 (con 't) 

7/20 Miami Brush Cr 445 cattle 
7/26 Adams Flat Run 62 Manure 
8/02 Preble McKelligan Ditch 75 Silo 
9/08 Clinton Andersons Fk 6,281 Silo 
9/14 Miami Brush Cr 30 Cow 

1973 

5/07 Warren Newnan Run 278 Hog manure 
5/27 Scioto Lick Run Cr 602 Chicken manure 
6/03 Champ.* L. Darby Cr 200 Cow manure 
6/20 Trumbull Trib. 1-bsquito Cr 555 Herbicides 
6/26 Wyandot L. Tyrrochtee Cr 3 Unknown 
7/18 Clinton Turkey Run 221 Hog manure 
7/21 Sandusky L. Muddy Cr 113 'Ibxaphene 
9/04 Preble Garrison Br 496 Hog manure 
9/17 Auglaize OWl Cr 275 Dairy wastes 
9/19 Ashland Trib. Grand R 709 Silo liquors 

) 9/22 Crawford L. Scioto R 147 Silo liquors 
9/29 Hancock Eagle Cr 11,761 Silo liquors 
10/4 Union Rock Fk Cr 500 Silo liquors 
10/4 Delaware Trib. Mill Cr 138 Silo liquors 
10/8 Hancock Lye Cr 42 Silo liquors 
10/15 Crawford Lost Cr 3,802 Hog manure 
10/26 Mahoning Island Cr 197 Silo liquors 

1974 

5/03 Preble '!'rib.Periwinkle Run 75 Hog lot sewage 
5/24 Pickaway Clarks Run 600 Herbicides 
7/17 Champaign Anderson Cr 280 Fann waste/pesticides 
8/13 Madison Thompson Fk 637 Hog lot sewage 
8/27 Marion Ulsh Ditch 135 Silo liquors 
9/08 Crawford Trib. Sand R 1,104 Silo liquors 
9/17 Miami L. Lost Cr 591 Silo liquors 
9/23 Crawford Mile Run 427 Silo liquors 
10/1 Medina Reeds Run 145 Silo liquors 
10/14 Holmes t-bhican River 276 cattle feedlot manure 
11/19 Hancock Binkley Ditch 4,471 Silo liquors 

) Fran Publication 7, Division of Wildlife, Ohio Department of Natural Resources 
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sewage because of the load of heavy metals it contains such as rrercury 

and lead. A Durham, North Carolina study which corrpared urban runoff fran 

a 1. 67 square mile watershed found that on an annual basis, the urban 

runoff yield of chemical oxygen danand was equal to 91% of the rcM sewage 

yield, the biochenical oxygen demand yield was equal to 67%, and the 

urban runoff suspended solids yield was 20 times that contained in raw 

municipal waste for the sarre area.2 

When considering the impact of urban runoff on water quality, the 

estimated daily loadings or annual discharge from this source may not be 

as bnp:)rtant as the initial first flush. In fact, urban runoff studies 

seem to indicate that the critical water quality period may not necessarily 

be a 10 year, 7-day low flow, but rather the first flush period after a 

rainfall preceded by a period of low flow. It is during this first flush 

period that the accumulated oil and grease, heavy metals, nutrients, 

sedim:nt, salt, etc. are washed from the streets and carried to streams. 

This source of pollution can be of such significance in urban areas that 

failure to consider it and make provisions for its control could rtEan 

that water quality problems might a:mtinue to persist in an area even 

though adequate control of point sources has been provided. Of significance 

is the discovery that urban runoff may be a major contributor of heavy 

metals to Ohio streams. Research on a m:derate size city showed that 

between 100,000 and 250,000 pounds of lead and between 6,000 and 30,000 

pounds of mercury annually were carried by urban runoff to a stream. 

As noted earlier, the dust and dirt which collects on streets or is 

washed from urban properties (i.e., lawn fertilizer) contain appreciable 

quantities of nutrients. Nitrogen yield from urban runoff ranges from 

2 
Colston, N.V. , 1974, Characterization and Treatment of Urban Land Runoff, 
U.S. EPA Publication No. 670/ 2-74-096.- - --
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1.9 to 7.8 lbs/acre/year, while the phosphorus yield is fran 0.98 to 

2. 8 lbs/acre/year. These values suggest the p:,tential irrq:x:>rtance that 

urban runoff may play in the eutrophication process of Ohio lakes. Urban 

run:)ff may also be partly reSJ;Onsible for algae bloans which occur in 

several Ohio streams. 

A study by F.arthview, Inc. 3 attempted to estimate the p:,llutional 

load fran street debris for 19 selected catchments in 'Ibledo using 

extrap:,lations of street litter characteristics for Chicago. Earthview 

estimated the yearly p:,llutional load fran these catchments to be 45.7 

tons of BOD and 2,286 tons of suspended solids. The study also estimated 

the effect of the "peak-flush shock-loading" of a stonn event which 

produced 2 hours of runoff with a tM:> ~ek interval between stonns. Such 

a stonn event could result in a BOD runoff load that is as much as 240% 

of the rcM sanitary load, and have a suspended solids concentration of 

2300 mg/i. 

The effect on water quality in the Sarrlusky River at Bucyrus, Ohio, 

from canbined sewer overflow was the subject of a year long study. The 

results showed that any 20 minute rainfall greater than 0.05 inches ~uld 

produce an overflow. 4 The changes in various parameters between dry arrl 

wet weather flow in the Sandusky River at the 1st bridge downstream fran 

the wastewater plant are sumarized in Table 5. The effect on various 

water quality constituents in the Sarrlusky River due to canbined sewer 

overflows in Bucyrus is clearly illustrated by this data. Table 6 presents 

estimate::i annual i:ollutant loadings to the Sandusky River resulting 

3 

4 

E.arthview, Inc. , 1973, Combined Sewer Pollution ~ of Toledo, 
prepared for Voices for Environment, Inc. 

Burgess & Niple, Ltd., 1969, ~ Study of Stream Pollution Fran Canbined 
Se~ overflows and Feasibility of Alternate Plans for Pollution 
Abatement in Bucyrus, Ohio, Water Pollution Control Series, No. 
DAST-32. 
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TABLE 5 

SUMMARY OF DRY AND WET WF.ATHER RIVER ANALYSIS IN THE SANDUSKY RIVER 

AT 1st BRIDGE r:x::mNSTRE.AM OF BUCYRUS WASTEWATER TREATMENT PLANT* 

Dry Wet Wet % Change 
Pararreter (Avg) (Avg) (Max) Dcy vs Wet 

BOD (mg/1) 6 14 51 + ·133 

Suspended Solids (mg/1) 49 192 960 + 292 

Total Solids (mg/1) 506 746 1335 + 47 

Total Phosphate as Po4 (mg/1) 1.6 3.3 10.0 + 106 

Nitrate Nitrogen as N03 (mg/1) 6.7 7.5 24.8 + 12 

Amrronia Nitrogen as N (mg/1) 1.5 2.4 6.6 + 60 

Organic Nitrogen-as N (mg/1) 2.4 3.8 14.7 + 58 

COD (mg/1) 244 114 220 - 53 

Chlorides (mg/1) 38 53 158 + 39 

TABLE 6 

ESTIMATED .ANNUAL I.DADINGS AND YIELDS TO THE SANDUSY 
RIVER RESULTING FID1 CCM3INED SEWER OVERFLCWS IN BUCYRUS, OHIO* 

Annual Loading Yield** 
Pararreter (tons/year) (Ibs/acre/year) 

BOD 175 150 

Suspended Solids 700 598 

Nitrate Nitrogen 6.1 5.2 

Total Phosphate as PO 4 15 13 

* 
Data From: ~ Study of Stream Pollution From Ccmbined Sewer OVerflows 
and Feasibility of Alternative Plans for Pollution Abatement in 
Bucyrus, Ohio, Burgess & Niple, Ltd., 1969. 

Based on an area of 2340 acres. 
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fran canb.ined sewer discharges at Bucyrus. The study concluded that the 

most econcmical method of providing a high degree of protection to the 

Sandusky River w0uld be collecting the canb.ined sewer overflows with a 

large interceptor and using an aerated lagoon systen to treat the waste 

load fran the overflows. Table 7 gives current and future waste loads 

fran a:mbined sewer overflows and urban runoff fran metropolitan areas 

in northeast Ohio. 

By extrapolation of yield values developed by Colston, it is possible 

to project potential annual pollutant yields fran urban runoff .in the 

state. Table 8 presents these values. It is imp:>rtant for the reader 

to .understand that the values listed are derived fran extrapolations 

based on research done by Colston in Durham, North Carolina. For this 

reason, the values may underestimate or overestimate by an appreciable 

margin the extent of urban runoff in Ohio. Also, the impact which these 

total gross annual loadings may have on water quality in Ohio is unknown. 

The values are presented for the purpose of providing general infonnation 

as to the possible extent of urban runoff because of lack of actual urban 

runoff pollutant loading data for rrost of the state. 

r.bre emphasis nee:is to be placed on the evaluation and assessment of 

the extent and impact of urban runoff and canb.ined sewer overflows on the 

water quality of Ohio streams. Water quality management planning must 

assess the total urban pollution load - not just the point sources - when 

developing strategy to upgrade or maintain receiving water quality. 

Without adequate assessment of the urban stormwater contribution and 

providing controls for it, the upgrading of municipal treatment plants to 

provide secondary or advance treatment may, as studies in Roanoke, Virginia, 

and Durham, i'.'-brth Carolina show, fail to achieve the anticipated upgrading 

of water quality. 
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.i\DLE 7 

CURRENT AND FUTURE WASTE LOADS FR:M CCM3INED SEWER 

OVERFIOOS AND URBAN STORM RUNOFF IN 'IONS/YEAR* 

Akron-Cleveland Area Warren-Youngstown Area NE Ohio Urban Area 
Parcllreter Current Future Current Future Current 

Total Solids 391,000 870,000 18,500 91,500 563,000 

Suspended Solids 181,500 404,500 14,500 42,500 262,000 

Volatile Suspended 40,500 7.1,000 5,000 9,000 55,500 
Solids 

B0D5 14,200 18,400 2,500 3,050 17,500 

COD 64,000 102,000 9,500 14,000 86,500 

Amrronia nitrogen as N 890 1,100 170 190 1,155 

Organic Nitrogen as N 535 755 85 115 705 

Nitrate as N 205 405 20 45 285 

Total Phosphate 1,210 2,285 35 100 1,605 

Soluble Phosphate 925 1,100 175 200 1,190 

Phenols 35 39 7 7.4 45 

* 
Northeast Chio Water Developrent Plan, Main Report, Ohio Depa.rtmant of 
Natural Resources , 1972. 

Future 

1,585,500 

737,500 

121,000 

27,450 

167,000 

1,625 

1,175 

710 

2,835 

1,570 

52 
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TABLE 8 
ESTIMATED ANNUAL YIELD OF POLUJI'ANTS 

ATI'RIBUTABLE TO URBAN mNOFF IN OHIO* 

Pararreter Annual Yield (tons/year)** 

COD 1,294,258 

TOC 258,024 

Total Solids 10,624,506 

Volatile Solids 2,011,757 

Suspended Solids 9,232,282 

Volatile Suspended Solids 1,099,705 

Kjeldahl Nitrogen as N 8,417 

Total Phosphorus as P 6,485 

Aluminum 88,308 

Calcium 71,750 

Cobalt 2,622 

Chranium 2,208 

Copper 2,208 

Iron 140,740 

Magnesium 97,966 

Manganese 6,761 

Nickel 1,656 

Lead 4,001 

Zinc 2,760 

* 
Obtained fran extrapolation of values in study by Colton (Characterization 
and Treatment of Urban Land Runoff, U.S. EPA Publication No. 670/ 2-74-096, 
1974) for Durham, North carolina (refer to text for further discussion 
concerning these figures). 

** 
AssurtEs 2,759,612 acres of urban and built-up land based on 1971 CNIC 
report. 
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Pesticides 

The Ohio Environmental Protection Agency manages a pesticide stream 

monitoring program including sample collection, lal::oratory analysis, and 

data handling of infonnation derived fran the residue analysis. 'll1e 

program includes a total of 26 sampling sites. Twelve of these sites are 

on Lake Erie tributaries, and the other fourteen are distributed statewide. 

Sites were chosen to rronitor agricultural drainage and municipal industrial 

drainage into Ohio rivers and streams. The sampling sites are shown in 

Figure 3 and are listed in Table 9. 

Pesticide a::mtamination into these rivers can arise fran hane and 

garden use, industrial, ccmnercial, and municipal sources, in the highly 

populated areas of southwest, central, and northeast Ohio. Agricultural 

sources are heaviest in the northwest. Due to social-econanic conditions, 

pesticide usage in southeast Ohio is m.in.imal. 

The pesticide rronitoring program includes rronthly grab samples fran 

twenty-six sites (See Figure 3) fran April through lt>vember. Sanples 

are analyzed by the Ohio Cepartment of Health labs for the following 

pesticides: aldrin, lindane, chlordane, DDD, DDE, DDT, dieldrin, endrin, 

heptachlor, heptachlor-epoxide, methoxychlor, malathion, parathion, 

rnethylparathion , and BHC. 

Data handling of the pesticide analysis sheet is done by the Division 

of Data and Systems, Ohio EPA, which enters info:rmation into the Federal 

S'IORET Water Quality Data System. Copies of the pesticide analysis sheet 

are maintained in the district off ice files and also in Columbus . 
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TABLE 9 

Stations Monitored During Fiscal Year 1977 For Pesticide Parameters 

Maumee R. at Waterville 

Portage R. at Wocdville 

Sandusky R. near Fraront 

Huron R. below Milan 

Vermilion R. near Vermilion 

Black R. at Elyria 

Rocky R. near Berea 

Cuyahoga R. at Cleveland 

Chagrin R. at Willoughby 

Grand R. at Painesville 

Ashtabula R. at Ashtabula 

Conneaut Crk. at Conneaut 

Ottawa R. at Kalida 

Blanchard R. near Findlay 

Auglaize R. at Defiance 

Tiffin R. near Defiance 

Great Miami R. below Piqua 

Great Miami at Miamisburg 

Stillwater R. al:ove West Milton 

Little Miami R. at Milford 

Scioto R. at Dublin Rd. 

Hocking R. at Enterprise 

Licking R. near Newark 

Little Beaver Crk. near E. Liverpool 

Big Darby Crk. below W. Jefferson 

Wabash R. at State line 



) 

Because these pesticide chemicals are relatively insoluble in 

water, detection of residues fran grab samples indicates that in scree 

areas of the state there may exist potential pesticide pollution 

problems. The. data .indicates that transport of these chemicals does 

occur through state surface waters. In recent years the nost frequent 

pesticides detected in surface waters have been BHC and Lindane. The 

levels at which these residues occur do not pose any .irmediate health 

hazard; long range effects ~uld be difficult to predict. ~re 

intensive sampling would have to be done to better define potential 

problems as well as to illustrate nore statistically sound trends. 
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POINT SOURCES OF POLLUTION 

Point sources of pollution are direct discharges of wastewater to a 

stream such as by a pipe, outfall, or ditch. Examples of point sources \o.Ould 

be a municipal wastewater treatment plant or an industrial facility. Point 

sources differ frcm nonpoint sources in two ways: 1) point sou..'!"'Ces discharge, 

relatively speaking, a constant load to a receiving stream; this means that 

concentrations in the stream due to point sources decrease with increasing 

stream flow (becc:Ire diluta:i as flow increases), 2) point sources have their 

greatest impact on streams during low flow periods (in sane instances, point 

sources may be the sole source of flow in a stream during critical low flow 

periods). 'Ihls section will examine the impact on water quality of industrial 

and iruni.cipal point sources. To facilitate the discussion, the state has been 

divided into 5 major river drainage regions: nort:m.est, northeast, southeast, 

southwest and central. Figure 4 shows the location of these regions. 
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plant are believed responsible for high a:mcentrations of phosphorus, 

lead, nickel, and zinc found in the ~ streams. The Village of Anna's 

wastewater treatment plant (hWI'P) discharges to Clay Creek near its 

headquarters. Until January 31, 1977, Richardson Electroplating dis­

charged heavy rretals both to the~ and to Clay Creek via a stonn sewer. 

Since Richardson has ceased operations, improverrent in the water quality 

of Clay Creek with respect to heavy rretals is anticipated. Arrm:mia and 

heavy rretals problems have been docurrented downstream of Sidney's 

~wn'P which discharges to the Great Miami River mains tern. 

several changes have been made which should irrprove water quality 

in this sub.basin. In tei:ms of municipal point sources, one discharge 

was eliminated, while one plant expanded its capacity and a new plant 

carre on-line. Industrial dischargers spent a total $235,000 for 

irrproverents (K & S Circuits in Phillipsburg and Copeland Corp. in 

Sidney). Two industries fornErly having discharges have either 

el.iminated these discharges or improved on their quality (Fannview 

Meats in St. Paris and Logan Finishing in Iakeview), while another 

industry ceased operations (Richardson Electroplating in Anna). 

(2) Stillwater River Sub.basin 

Good to high quality water is found in this subbasin, particularly 

in the upper segments near the headwaters. Although water quality 
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1. Southwest Region 

This region is heavily populated, particularly the area between Cincinnati 

and Dayton. Continued population growth for the remainder of the century is 

expecte::l here. Fecal colifonn, low dissolved oxygen (00) heavy rretals, canbined 

sewer overflows, and thental pollution are the major water quality problems 

occurring in the region. The major drainage basins in the region are the 

Great Miami, Little Miami, Mill Creek, and the minor southwest tributaries to 

the Ohio River. 

A. Great Miami River Basin 

It is easier to discuss water quality in the Great Miami Basin 

by dividing it into four subbasins: 1) the upper Great Miami Subbasin 

which encorcpasses the area tributaJ:y to the Great Miami mainstem above 

Dayton, 2) the Mad River Subbasin, 3) the Stillwater River Subba.sin, 

4) and the lower Great Miami Subba.sin which includes all the area 

within the Great Miami Basin fran Dayton (mile 82. 6) to the rrouth and 

not covered by nos. 1, 2, and 3. 

(1) Upper Great Miami River Subbasin 

Water quality standards generally are being met in. this 

subbasin. Nonetheless, sorre problem areas do exist. Even though 

water quality standards may not be violated, high concentrations of 

certain pararreters are indicative of potential problems. 

The problem of larger point source dischargers to small receiving 

streams creates localized problems in this subbasin. ~-o examples of 

this are Possum Run and Blue Jacket Creek downstream of the City of 

Bellefointaine, and Clay Run downstream of the Village of Anna. In 

the case of Bellefontaine, discharges from the wastewater treatrrent 
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standards are being rret in this subbasin, elevated nutrient levels may 

signal potential problans in the future. For evaluation purposes, the 

federally rea::mnended maximum level for phosphorus of 0 . 1 ng/1 is used. 

With this value in mind, tw:> potential problen areas are noted. One is 

Greenville Creek downstream of the Greenville wWI'P where the phosphorus 

concentration averaged 0.31 mg/ 1, and the other is the mainstan near its 

m:>uth in Dayton where the phosphorus concentration averaged 0.32 mg/1. 

Sarx:l and gravel operations and oonpoint source pollution have caused high 

turbidity readings in the lower segment of the mainstan. 'Ihis problem 

should improve since Wxxiville Concrete has eliminated its discharge to 

the river. Rapid urban growth in the lower portions of this basin may 

impair future water quality. Objections by sane basin residents caused 

Ohio Department of Natural Resources to rarove scenic river status design­

ation for this basin. 

(3) Mad River Subbasin 

Like the Stillwater River Subbasin, the Mad River Subbasin is character­

ized by having good to high quality water. This is particularly true of the 

headwaters and its tributaries which are spring fed, clear, cold and have 

good volume. 'I\..o areas of persistent degradation do exist in the upper 

segments . 'Ihese include Dugan' s Run which is affected by municipal and 

industrial discharges and the Mad River mainstan downstream of the Urbana 

WWI'P . 

The lower segment (fran Springfield to the rrouth) shows the effects 

of point source discharges. Figure 5 depicts season.al concentrations 

of total phosphorus in the lower segment (Huffman Dam) canpared to the 

nearly phosphorus free upper segment (S .R. 26). A fe,, major point 
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sources known to affect general water quality in the laver segm:nt 

include: 1) intennittent point sources on Buck Creek, 2) the Ohio 

Edison Power Plant in Springfield (thennal load), 3) the Springfield 

W1'P, and 4) the Park Layne ~ (high concentrations of armonia and 

total phosphorus) • 

( 4) IDwer Great Miami River Subbasin 

Extensive urbanization best characterizes the laver subbasin. 

The cumulative effect of industrial and municipal wastewater dis­

charges has a pronounced negative influence on water quality throughout 

the entire lower nainstem. Paper mills discharge dyes and suspended 

solids which are aesthetically displeas~g, steel mills discharge toxic 

materials such as cyanide loadings which depress dissolved oxygen 

levels. 

Figures 6 and 7 illustrate examples of water quality problems that 

characterize much of this lower subbasin. Undesirable stream conditions 

in Sevenmile Creek 1 to 2 miles below the Eaton~ result from chemical 

and biological degradation. Stream recovery occurs about 5 miles below 

the WWrP , and at the rrouth water quality is again good. A good portion 

of the flow of Dick's Creek is made up of the effluent from Arm:o Steel 

Corporation's four wastewater outfalls. The stream below these outfalls 

is usually orange or brown in color and frequently has a surface oil 

film. Sludge banks also occur downstream of the outfalls. Heavy metal 

contamination is quite evident at the Yankee Road sampling station. 

Other localized problem areas include Four Mile Creek below Oxford, 

Gregory Creek below the Butler County Hycrest Acres WWI'P, and throughout 

much of the Taylor Creek (Hamilton County) drainage basin. In these 

areas, loading from nurrerous septic tanks plus discharge from semi-
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public package plants create high concentrations of anm::mia, total 

phosphorus, depressed dissolved oxygen levels, and aesthetic degradation 

in the fonn of sludge dep:,sits and non-degradable sewage debris. 

Thermal pollution in this subbasin is found below power plant discharges. 

A special thernal study entitled "Thermal Investigations of the Great 

Miami River near Dayton Power and Light Plant" released in September 1975 

by the Southwest District Ohio EPA indicated the following: "Temperature 

Measurements in the Great Miami River during the Dayton Power and Light 

(DP&L) Tait Station Thennal Investigation" revealed violations of water 

quality standards for allowable mixing zone cross-sectional area and 

widths. Furthenrore, it is nost probable that violations of mixing zone 

length could have been found if terrperatures -were measured further downstream 

fran this survey. Thernal discharge loads for DP&L Tait Station were 

found to be in excess of allowable loadings calculated for critical low 

flow periods and for the flow during the specific survey data. Given 

upstream ambient river temperatures above 25°C, it is likely that river 

tanperatures greater then 32.2°C would occur outside the mixing zone 

below the DP&L Tait Station. Such wann water would be above general 

thenral requirements of OAC. 3745-1 during June, July, August, and September 

and would not be conducive to a healthy aquatic environment. 

A significant number of new plants or pollution reduction efforts 

are underway in the lcwer Great Miami Subbas.in which should result in the 

upgrading of water quality in this region. 'Ibtal industrial improvement 

costs are estimated at $2,940,000. 
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1977 Water Year Sunmary 

The data from the Ohio EPA ambient water quality rronitoring 

sites have been review'ed for the Great Miami River Basin. The 

analysis of this data indicates no significant changes in the water 

quality during the 1977 water year. The Mad River System is considered 

to have the best water quality in the basin, while the 1~ Great 

Miami has the worst water quality. Inprovenents in industrial and 

rmmicipal wastewater treatnent systems are being made throughout the 

basin. Although no changes in ambient quality can be determined, 

Table 10 lists changes in wastewater treatnent plants located in the 

Great Miami River Basin. 'Ihis list includes, ne,;, upgraded, and 

abandoned treatnent facilities for municipal, semi-public, and 

industrial discharges. 

TABLE 10 

GRFAT MIAMI RIVER BASIN 

MUNICIPAL AND SEMI PUBLIC DISOIARGEPS 

Net.., or Upgraded Plants 

Miami Whitewater Forest WWI'P - New 
Butler County Greencrest WWTP - New 
I.eSourdsville Regional WWI'P - Ne,; 
Pleasant Hill Wl'P - Upgraded 

Abandoned Plants 

Ge.rrnantavn wwrP - B616*AD 

INDUSTRIAL DISCHARGERS 

New or tJpgraded Plants 

Arm:o Steel (D102) - Hamilton - Cooling Tower recycling system 
Bergstran Paper (Al04*BD) - Upgrade 
C...."-ystal Tissue (AlOO) - In-plant recycling 
Dayton Tire and Rubber (RlOl*AD)- Upgraded oil and grease rerroval 
Cetling Poultry (NlOl*AD) - Li-proved BOD reroval 
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New or Upgraded Plants (continued) 

Fa:rmvi.ew M;ats - Pretreatment 
Frigidaire (Cl08*AD) - Upgraded rretals treatment and recycling 
Gulf Oil (GlOO*AD) - Upgraded aeration 
Ohio Edison Conpa.ny (Bl07*AD) - Upgrade treatment 
West carrollton Parchment Corrpany (AllO*BD) - Upgrade treatment 
Worthington Steel Ccrrpany - Upgrade treatment 
Miles Laboratories (Nll6) - New Plant 

Abandoned Plants 

AMF, Incorporated (C104*CD) - Ceased Operations 
Chrysler Corporation Plant #2 (NllS*AD) - Cooling water recycled 
Dayton Pcwer and Light, Third Street (Bll3*AD) - Tie-in with STP 
Dayton P~r and Light, Longworth (Bll4*AD) - Tie-in with STP 
R. L. Drake Company - Ceased Operations 
Gould, Incorporated (CllO*BD) - Tie-in with STP 
Richardson Electroplating (Cll4*AD) - Ceased Operations 
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Little Miami River Bas.in 

The upper segrcent of this bas.in (headwaters to confluence with 

caesar Creek) is characterized by clean, spring fed tributaries which 

produce good to high quality waters. Water quality standards violations 

of annonia and heavy metals did occur in this region at two stations. 

There was one hexavalent chromium violation noted on the Little Miami 

mainstem at PDxanna-New Burlington Road. Eight of ten annonia sanples 

taken on Beaver Creek at Factory Road violated standards, and on Little 

Beaver Creek at Factory PDad, all 10 sanples collected violated water 

quality standards. 'Ihe latter stations also had an average total 

phosphorus concentration of 3. 5 ng/1. Discharges frcm the r-bntgarrery 

county Eastern Regional WWl'P, Beaver Creek WWI'P, and numerous semi­

public dischargers are the probable causes of water quality degradation 

in these streams. Further water quality degradation occurs below 

Massie Creek due to urbanization patterns fran nearby Xenia, Greene 

county and Southeastern Dayton. Nutrient values and biochemical oxygen 

denandi.ng (000) wastes show a twofold increase in this area when 

canpared to a headwater station. 

The Little Beaver Creek and Beaver Creek Basins deserve special 

mention. The major point source in these two basins is the 10 million 

gallon a day M:>ntgomery County Eastern Regional WWl'P. Beginning at river 

mile 5.1 al:xJve the Eastern Regional WWI'P, water quality is good. 

However, at Grange Hall Road (river mile 3. 5) , the water quality standards 

for armonia are violated continuously at a yearly average of 5.82 ng/ 1. 

Although water quality shows improvenent at the rrouth (Factory Road), 
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high concentrations of total phosphorus and :soo5 are still evident, and 

the armonia concentration is still in violation of water quality 

standards at an average concentration of 3.55 rng/ 1. 

M::,ving downstream, the middle segrrent (river mile 49.2 to 11.1) of 

the Little Miami has generally good water quality as the stream is 

beginning to recover fran upstream loads. IDcalized water quality 

problems exist on Muddy Creek, Turtle Creek, and Sycanore Creek. 

However, the major problem occurs on Lytle Creek below the Wilmington 

WWI'P and Randall Ccrrpany (rretal finishing) outfalls. Here, 0005 , armonia, 

phosphorus, lead, an::1 zinc concentrations are high. 

Water quality in this segrcent should inprove with the expansion 

and upgrading of one WWI'P and the construction of two n6'/ plants. Also, 

one industry ( 'roras' , Inc. ) reduced its chlorine discharge . 

Water quality in the Fast Fork of the Little Miami River is 

generally good. The average phosphorus concentration near the m::mth 

increased from 0.28 rrg/ 1 during water year 1975 to 0.68 rng/ 1 in 1976. 

This increase is attributable to increased r;oint source loads and lower 

stream flCMs. Bypassing of rc:M sewage from the Hall Run WWI'P creates 

water quality problems in Hall Run. A similar situation occurs in the 

Shayler Run system. Both problems will be corrected by the East Fork 

Regional WWI'P. 

Water quality standards violations were noted at two stations in 

the lower segrrent (river mile 11. 1 to nouth) . The stations were Duck 

Creek at Wooster Pike where one dissolved oxygen, two armonia, and 

one pH violations occurred, and Little Miami mainstem at Beechrront 



I.2vy where one cadmium and one lead violation occurred. The Duck 

Creek station also had an average total phosphorus concentration of 

1.08 rrg/1. The water quality problems occurring in Duck Creek may be 

the result of industrial sources and canbined sewer overflows. The 

heavy rretals problem at the Beechnont I2vy are probably due to urban 

runoff fran parking lots and road drainage. Inprovem:mts in water 

quality of Dry Run are anticipated with the i.rrprovements in two 

rm.m.icipal plants. 

In assessing long tenn water quality inprovem:nts, several factors 

incltrling flav patterns, rainfall and point and non-point sources must 

be evaluated and considered. Dissolved oxygen (D.O.) levels in the 

Little Miami mainstern at Spring Valley from 1970-1977 show that o.o. 

levels have i.rrproved significantly during the past 7 years. However, 

data covering the nost recent three years, especially for amronia and 

total phosphorus, shows a worsening of actual water quality. Figures 

8 and 9 illustrate changes in water quality by river mile for average 

dissolved oxygen, 0005, armonia, and total phosphorus values during 

the sunmer nonths of 1977. All 4 paraneters show the degradation in 

water quality that occurs near Spring Valley due to rrnmicipal wastewater 

discharges from Xenia, Greene County and Eastern M:mtgcmei:y County. 

water Quality standard violations were found for armonia, hexavalent 

chromium, copper, pH, dissolved oxygen, cadmium, and lead. 
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1977 Water Year SumnaJ:y 

The data from the Chio EPA ambient water quality nonitoring sites 

have teen revie~ for the Little Miami River Basin. The analysis of 

this data irrlicates no significant changes in water quality during the 

1977 water year. Although no changes in ambient quality can 1::e detennined, 

Table 11 lists changes in wastewater treatment plants located in the Little 

Miami River Basin. This list incltrles new, upgraded, and abarrloned 

treatment facilities for num.icip:i.l, sani-public, and industrial discharges. 

'l\\U resei:voir projects on major tributaries of this basin have been 

under construction for several years. Both of these projects, caesar 

Creek Reservoir and East Fork Reservoir, are nearing canpletion. 

CAP.SAR CREEK RESERVOIR 

'!he lake project conducted by the Anny Corps of Engineers is proposed 

to be canpleted in the Spring of 1978, if the usual abundance of runoff is 

available fran spring rains. The dam site is approximately three miles 

al:ove the mouth of Caesar Creek, which is a tributary of the Little Miami 

River. The seasonal cap:i.city of the lake will be 8,300 acre-feet an:i the 

additional area available for flcx:xl control purp::,ses is 148,500 acre-feet. 

The dam will provide continuous flow to Caesar Creek allowing at least 

15 ft.3/sec. during all times of the year. The dam has the cap:l.bility of 

releasing water fra:n several layers in the lake colUTII1 to prevent drawing 

only fran the epilimnion (which 'i'.Ould 1::e detrimental to the lake) or fran 

the hypolimnion (which ~uld be detrimental to the stream) . The annual 

drawdown will 1::e three feet. Construction of the camp ground sites, 
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picnic grounds, and public facilities will not be fully canpleted until 

1980 when it will be turned over to the O:partrrent of Natural Resources. 

FAST FORK RESERVOIR 

The lake project conducted by the Army Corps of Engineers was prop::)sed . 

to be ccnpleted by the Spring of 1978. As of late March, the lake was 

approximately one half full, or 10-20 foot down l:elow canpleted elevation, 

and being drawn down. Plans to build a county water intake to tap the lake 

as a water supply are in progress. The lake will be drawn down to alrcost 

zero in the winter to prepare for Spring construction. To prevent deli terious 

affects of drawing down during bird and fish nesting and spawning ti.mes, the 

lake level will not be brought to nonnal seasonal pool elevation. 'ilie dam 

site lies a.1:out twenty-one miles ·above the East Fork's confluence with 

the Little Miami River, with 342 square miles in its drainage basin. At a 

minimum, the dam will provide 4 ft. 3 /sec. to the East Fork year around. 

The low-flow bypass system will have multi-level inlets to penni.t temperature 

control of the water released. The seasonal capacity will be approximatel y 

9,207 acre-feet and ano~ 211,755 acre-feet can be contained as a flood 

control neasure. The annual drawdown is four feet. When canpleted, the 

O:part:rrent of Natural a;sources will l:e responsible for the project with the 

exception of the actual dam site. 

Under the provisions of the new Ohio Water Quality Standards ooth of these 

reservoirs will be classified as exceptional wanrwater habitats and State 

and National resource waters. In addition, Ohio EPA policy prohibits new 

discharges into State-owned lakes and reservoirs. 

The effect that these tv.o projects will have on water quality (both in 

the reservoirs and streams) is not known. M:nitoring will take place during 

the 1978 water year to determine any changes in ambient water quality. 
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TABLE 11 

LITI'LE MIAMI RIVER BASIN 

MJNICIPAL AND SEMI PUBLIC DISCHARGERS 

New or Upgraded Plants 

Green County (Sugarcreek) WW.I'P - New 
Tanager W:ods WW.I'P - New 
Ianden WW.I'P - New 

Abandoned Plants 

Bellbrook WWI'P (A602*AD) 
Academy Heights ~MI'P (G600*AD) 
Winterhaven WW.I'P (G635*AD) 
M:,ntgarery County Sugarcreek WW.I'P (H606*CD) 

INDUSTRIAL DISCHARGERS 

New or Upgraded Plants 

Cincinnati Milacron (Cl06*CD) - UP:3Z"aded treat:Irent of plating 
wastes 

CleIITOnt Ready Mix - Settlir.g and off site disposal 
"totes", Inc. (RlOO*BD) - Industrial WwTP 

Abandoned Plants 

NONE 
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C. Mill Creek Bas.in 

Water quality in the upper segment (headwaters to river mile 16.2) 

is degraded. One water quality standard violation was noted at the 

Sharon Road m::mitoring station for each of the foll<=Ming paraneters: 

phenols, oil and grease, cadmium, and lead. Water quality problems at 

this station and two others (no violations) are due to semi-public 

package plants that discharge to streams that may have no flCM at 

critical lCM flow periods. Intensive surveys in this area show that the 

average armonia and total phosphorus concentration from the 16 semi­

public and public WWI'P are 4.3 m;/1 and 6.6 ng/ 1 respectively. 

Water quality in the lower segm:nt (river mile 16.2 to nouth) in 

this basin is extrerrely degraded. Nurcerous water quality standard 

violations for a variety of parameters were docunented for this segment. 

) For example, at Gest Street in Cincinnati, 8 of 13 sanples for o.o. 

showed violations; 10 of 12 samples of a:rmonia were greater than 1.5 m;/ 1 

standard; 7 of 9 samples for phenols were in violation; 2 of 6 sanples 

for lead were in violation; and 1 of 8 samples for zinc were in violation. 

Although no violations, elevated levels of total phosphorus and BOD5 

were noted at several sanpling stations throughout the lower segrrent. 

Urban run:,ff, canbined stonn sa-.er overflows, and numerous industrial 

discharges contribute heavily to the severe degradation of water quality 

in the lower segment. ·Figure l~ depicts water quali ty trends for 4 

parameters at Gest Street (Cincinnati) which is near the rrouth. By far 

the rrost degraded area of the mainstan is below Wayne Avenue (Cincinnati ) . 

Here, intennittent p::>int source discharges contribute excessive loads of 

) BOD5, suspended solids, amronia, and total phosphorus. In::iustri al 

dischargers add signifi cant quantities of oil and grease, metals, and 

phenols. 
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Industrial improvements totaling $91,000 should help improve water 

quality in the lower segment. Proctor and Gamble spent about $80,000 for 

acid control, while two other industries (Central Soya and McKesson 

Chemical) eliminated their discharges. 

water Quality in Mill Creek Basin is poor. It is degraded in the 

upper reaches because of numerous public and sani-public treatment plants 

discharging to small tributaries. It is extrerely r;:oor in the lower 

segments because of numerous canbined. sto:rm sewer overflows in the 

Cincinnati area and many in:iustrial discharges containing high levels of 

oil and grease, metals, and phenols. Figures 11 illustrates the degradation 

that takes place in Mill Creek fran the headwaters to the rrouth. Attainment 

of water quality stan:lards in the lower segirent of the basin will be 

difficult because of the emnrous costs involve:i in correcting problems 

) due to canbine:i sewer overflows. Achievanent of water quality standards 

in the upper segment should be possible with proper planning. 

) 

1977 Water Year Smmary 

The data from the Ohio EPA ambient water quality rronitoring sites 

have been reviewed for the Mill Creek Basin. The analysis of this data 

indicates no significant change in water quality during the 1977 water 

year. Although no changes in ambient quality can be detennined, Table 12 

lists changes in wastevater treatment plants located in the Mill Creek 

Basin. This list includes new, ~ded, and abandoned treatrrent facilities 

for municipal, semi-public, and industrial discharges. 
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TABLE 12 

MILL CREEK BASIN 

MUNICIPAL .AND SEMI-PUBLIC DISOIARGERS 

New- or Upgraded Plants 

NONE 

Abandoned Plants 

NONE 

INDIBTRIAL DISO!ARGER5 

New or Upgraded Plants 

Eme~ Industries - Pretreatment, oil and grease reroval 
Ford Transmission - Pretreatment, oil and grease reroval 
General Electric (Nl06*AD) - Upgrade oil and grease treatment 
General M:>tors Assembly - Pretreatment 

Abandoned Plants 

NONE 

OHIO RIVER BASIN 

The rronitoring of the ambient water quality of the Ohio River is 

the responsibility of the Ohio River Valley Water Sanitation Camri.ssion 

( ORSANCX>) • Hawever, dischargers into the Ohio River fran Ohio are under 

the NPDES permit system as administered by the Ohio EPA. For this reason, 

Table 131ists changes in wastewater treatment plants discharging into the 

Ohio River. This list includes new, upgraded, and abandoned treatment 

facilities for municipal, semi-public, and industrial discharges. 
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TABLE 13 

OHIO RIVER BASIN 

MUNICIPAL AND SEMI-PUBLIC DISOIARGEPS 

New or Ufgraded Plants 

NONE 

Abandoned Plants 

NONE 

INDUSTRIAL DISClfARGERS 

New or Upgraded Plants 

C. F. Industries - Spill control 
Chevron Asphalt (FlOO*AD) - Secondary Oil,Mater separation 
Cincinnati Gas and Electric Conpany, Miami Fort (BlOl*AD) 

COal runoff detention and neutralization 
Cincinnati Gas and Electric Carpany, Beckjord (BlOO*AD) 

Coal pile runoff treatment 
M:>nsanto Chanical Conpany (FlOl) - Upgraded treatnent facilities 

Abandoned Plants 

NONE 



County 

Clenront 

Clenront 

Hamilton 

TABLE 14 

SlJMvlARY OF INDUSTRIAL AND MIJNICIPAL DISCHARGER IMProvEMENTS IN 
MINOR SOUTHWEST OHIO RIVER TRIBUATRIES 

Facility 

Beecmont Woods WWI'P 

Hopple Hill Fanns 
WWI'P 

Foxtrail Farms WWI'P 

Affected Stream Status/Description 

Trib. to Eight Mile Cr. Under Construction 

Trib. to Nine Mile Cr. Under Construction 

Five Mile Creek New Plant 

A. Municipals 

County 

Hamilton 

Hamilton 

Hamilton 

Facility Affected Stream 

Cleves WWl'P (new nane- Ohio River 
Indian Creek WWI'P) 

Little Miami WWI'P Ohio River 

Mill Creek WWl'P Ohio River 

B. Industrials 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

.mri.lton 

Ashland Petroleum 

Olevron Asphalt 

CG&E - Beckjord 

CG&E - Miami Fort 

CG&E - West End 

Hilltop Concrete 

Monsanto 

Tresler Oil 

Ohio River 

Ohio River 

Ohio River 

Ohio River 

Ohio River 

Ohio River 

Ohio River 

Ohio River 

Status/Description 

Turrled over to MSD-expansion 
and inproved treatrnent 
under construction 

Secondary treatment under 
construction: to be totally 
corrpleted by 7-1-78 
(prirrary tanks to be 
renovated. 

Secondary treatment under 
construction: to be corrpleted 
by 7-1-77 

Installation of oil/water 
separator 

Treatment Plant approved 
(Cost ·- $94,000) 

Oil barrier (Cost-$10,000) 
Coal Pile Runoff (Cost­
$150,000 

Coal Pile Runoff (Cost­
$220,000 

All flows stopped. 

Settling/Neutralization 
construction started 
(Cost- $75, 000) 

Construction started 
(Cost-$2 ,400,000) 

Neutralization 
(Cost-$20, 000) 

Total Industrial Improvement Cost . .......... $3,969,000 
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D. Minor southwest Ohio River Tributaries 

'Ihe minor southwest Ohio River streams include Four Mile Creek, 

Five Mile Creek, Eight Mile Creek, Nine Mile Creek, Ten Mile Creek, 

Twelve Mile Creek, Indian Creek, Bear Creek, Bullskin Creek and Muddy 

Creek. The only water quality violations noted in any of these streams 

during the 1976 water year occurred on Eight Mile Creek which had 3 

dissolved oxygen violations. Elevated concentrations of total phosphorus 

were noted in a fEM streams. 

There are a total of 15 known point sources. The major inpact of 

these point sources appears to be the creation of isolated problem areas 

resulting fran overloaded or poorly operated treatrrent facilities. There 

are also a number of intennittent point sources (stonn sewer and corrbined 

stonn sewer discharge points) in those streams f l owing through Cincinnati . 

In many cases, severe degradation of stream water quality occurs below 

these types of discharges. 

Table 14 lists those industrial and rrn.micipal facili ties in the 

minor southwest Ohio River Tributary area that have made an effort to 

reduce pollution thereby upgrading water quality in this area. 



) 

2. Northwest Region 

This region of the state cx:msists of predaninantly flat agricultural 

lan:is. The soils in this area are relatively imi;:ermeable resulting in runoff 

problems. As previously discussed, erosion of soil £ran agricultural lands and 

other sources with its subsequent transport of sediment to waterways is the 

primary water quality problem in this region. In addition, several industrial 

and municipal point source discharges give rise to localized water quality 

problems. Significant localized problem areas occur in the Ottawa River below 

Li.ma, the Blanchard River below Findlay, the Auglaize River below Wapakoneta, 

the Maumee River in the Toledo area, and the Sandusky River below Bucyrus and 

Frem:>nt. The major drainage basins included in this region are the Maumee, 

Portage, Sandusky, Huron, an::i Vennilion. 

A. Maumee River Basin 

The prircary water quality problems within the Mamnee River Basin are 

violations of the water quality standard for fecal colifonn bacteria, 

high nutrient concentrations and transport, a heavy suspended solids 

load, high turbidity, and occasional nuisance algal bloc:ms with associated 

excessive diurnal oxygen and pH fluctuations. Concentrations of copper 

and zinc occasionally exceed standards; however the only consistent 

heavy metal violation is for hexavalent chrcmium in the Ottawa River 

downstream fran Lima. Violation of the water quality standard for 

dissolved oxygen and amronia occur at sampling stations in the Ottawa 

River downstream of Lima and in the Blanchard River below Findlay. 

(1) Ottawa River Subba.sin 

The Ottawa River below Lima is seriously polluted due to discharges 

of major industrial and municipal loads. Dissolved oxygen, fecal colifonns, 
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MB.AS, chranium, phenols, cyanide, and armonia standards are consistently 

violate::i. 'Ihe effects of discharges in the Lima area can be detecte::i at 

the Kalida station near the nouth, a distance of 34 miles. At Kalida, 

dissolved oxygen and fecal colifonn violations occurred during 

the 1977 sampling period. Of the heavy metals, only total iron and 

manganese appeared to have sanewhat high max:inn.nn concentrations. Upstream 

at the Allentavn station, the effects of p::,int source discharges in the 

Lima area are nore readily apparent. Here violations of the starrlard for 

dissolved oxygen, £:ecal colifonn, MBAS, phenols, and hexavalent chranium 

occurred during the sampling year. '!he yearly average armonia concentration 

was 9. 2 rrg/1, while nitrates averaged 5. 7 rrg/1. Again, total iron and 

manganese were the only other heavy metals, aside fran hexavalent ch.raniun, 

to have sanewhat high levels. 

Although the Ottawa renains seriously p::,lluted downstream fran Llma, 

irnprovenent has taken place. An Ohio Cepart:raent of Natural Resource fish 

survey in 1960 indicate::i that fish had been eliminated fran the entire 

Ottawa River downstream of Llma and even for several miles in the Auglaize 

River downstream of its confluence with the Ottawa River. Ohio EPA did a 

fish survey in 197 7 and found 23 species of fish inhabiting the Ottawa 

River near its nouth. Eleven species of fish relatively tolerant of 

pollution were found in the Ottawa River 15 miles downstream of Llma. 

Aoove Lima, a well-balanced wann water fishery was noted with 25 species 

collected, but for 5 to 10 miles below Lima, fish continue to be absent. 

Improved treatment by the L.ima WWI'P couple:i with the city's efforts 

to abate canbined sewer overflows have helped signifi cantly to improve 

water quality i.r1 the Ottawa River. A major refinery and chemical 

facility both have installed facilities to reduce the anount of amronia 



discharged to the river from their respective outfalls. Nonetheless, 

the armonia ooncentrations still is far too high to rreet water quality 

standards. Further treatn'Ent was installed by these two industries 

(Standard Oil and Vistron) in 1977 which should continue to inprove 

water quality downstream of Li.ma. Hopefully by 1980, the lower ottawa 

River nay again becorre an irrp:)rtant sport fishery. 

Special Studies 

ottawa River - Since 1975 the Northwest District Office and the 

Aquatic Biology Laboratory have been collecting biological and chemical/ 

physical data on the ottawa River in order to evaluate the i.rrpact of 

industrial and mmicipal waste loads frcm the Li.ma area on stream water 

quality. Dissolved oxygen, fecal colifonn.s, MBAS, chrcmium, and annonia 

standards are consistently violated downstream fran Lima. However, the 

frequency and magnitude of water quality standards violations has 

decreased oonsiderably since 1975. 

Industrial pollution has been reduced because of inprovenents at 

Vistron, Standard Oil, and other industries. The Lima STP constructed 

new facilities in 1976 and has installed a TeN storm sewer control system. 

During 1976 and 1977 the Northwest District Office conducted a fish 

survey of the ottawa River in order to evaluate the inpact of inproved 

water quality downstream frc:m Lima. By 1960 fish populations had been 

eliminated for at least 40 miles downstream of L.ima in the ottawa and 

Auglaize Rivers because of severe industrial and municipal pollution. 

The area of severe :i;:ollution presently extends to the Allentown Dam 

(approximately 8. 5 miles downstream of the Llma. STP) . The Ottawa River 
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The Ottawa River shows continued recovery downstream of the Allentown 

Darn; mwever, corrplete recovery does not take place until near the 

rrouth of the river. Only the station upstream from Li.ma (r iver 

mile 44.3) and the station near the rrouth (river mile 0.8) had fish 

corrmmities indicative of healthy stream conditions. The other stations 

showed sare degree of stress and vrere lower in numl:ers of species 

collected. Figure 14 shows the nunber of species of fish collected and 

the dissolved oxygen and anm:mia concentrations in the Ottawa River. 

The dissolved oxygen and armonia data were collected on August 31, 

1977; note that the dissolved oxygen data downstream fran Allentown 

are extrapolated fran data collected during 1976 (this is indicated by 

a dashed line). The station above Li.ma is characterized by high 

dissolved oxygen concentrations, low armonia concentrations, and a well 

rounded fish cormn.mity catposed of at least 26 different species. 

Dissolved oxygen problems from corrbined sewer overflows in Li.ma 

reduce the nurrber of. species of fish above the Li.ma STP to 12, chlorine 

toxicity was probably a najor factor in further redu:::ing the numl:er 

of fish species to six below the Li.ma STP. The discharges of Standard 

Oil Refinery and Vistron increase instream annonia concentrations 

significantly. The high amronia concentrations in combination with 

decreasing dissolved oxygen concentration all but eliminate fish from 

the Ottawa River down to the Alle.11town Dam. I:x:lwnstream of the Allentown 

Dam the number of fish species increases as dissolved oxygen concentrations 

increase and arnrronia levels decline; however, complete stream recove..ry 

does not appear to take place until near the rrouth of the Ottawa River. 



( 2) Blanchard River Subbasin 

In the Blanchard River downstream of Findlay, water quality standards 

are often violated for dissolved oxygen, amronia, and fecal colifo:rm. · 

The water quality problem here results from inadequate sewage treatrrent 

facilities in the City of Findlay. The wWl'P is severely overloaded by 

.industrial wastes, particularly oxygen demanding wastes and armonia. 

During the 1977 sarrpling y~ at the stations below Findlay there were 3 

dissolved oxygen violations, 6 fecal colifo:rm violations and 1 MBAS 

violation. The yearly average amronia concentration was 1. 95 mg/ 1, while 

nitrates and total poosphorus averaged 4. 6 mg/ 1 and 1. 3 mg/ 1 respectively. 

Of the heavy rretals, only total iron and manganese had S<m:!What high 

maximum yearly concentrations. 

Findlay is presently completing Step I of its construction grant 

process. In addition, the City adopted a new pretreatrrent ordinance in 

1977. Such an ordinance will reduce industrial headings to the wWl'P 

until new facilities -can be completed and soould help :i.rrprove water quality 

belcw Findlay. 

Special Studies 

Blanchard River - During the Sllilmer and fall of 1975 the Northwest 

District Office conducted a water quality investigation in order to 

evaluate the effect of the cities of Findlay and ottawa on the water 

quality of the Blanchard River. Additional v.Drk was done in the SUimler 

and fall of 1976 and 1977 upstream and downstream fran Findlay . Both 

biological and chemical/physical sanples were collect ed in the 57 mile 

segm:mt of river that extended fran near the rrouth of the r iver to 

upstream fran Findlay. 
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The nost severe water quality problems observed in the Blanchard 

River during the study were lCM dissolved oxygen concentrations and 

high nutrient levels downstream of the Findlay STP. Violations of Ohio's 

fecal coliform bacteria standard were found at all sarrpled stations. 

Anm::,nia levels exceeded the existing standard (1. 5 rn;/1) for at least 

seven miles downstream from the Findlay STP during 1975; this distance 

was approximately five miles during 1977 (see figures 12 and 13). 

Dissolved oxygen levels violated standards for approximately 15 miles 

downstream fran the Findlay STP during the Sl.lnller of 1977 (Figure 13). 

Although dissolved oxygen standards were violated downstream of the 

Ottawa STP during the surmer and fall of 1975 (no sanpling was done in 

1976 and 1977), the macroinvertebrate data s~ only minor changes 

indicating the effect was not severe. 

The macroinvertebrate camrunity in the Blanchard River was heavily 

stressed for nore than seven miles downstream of the Findlay STP during 

1975. The cormrunity-at Station 7 (6.8 miles below STP) showed a major 

inproverrent from 1975 to 1977; however, corrplete rerovery of the biological 

oormnmity may not take place until 15 miles downstream of the STP 

because of lowered dissolved oxygen concentrations. The major change 

in fish populations upstream and downstream of the Findlay STP was the 

elimination of darters belCM the STP due to lowered dissolved oxygen 

concentrations. However, good nurrbers of young largerrouth bass were 

found as near to the STP as 1. 6 miles. These bass were in and belCM 

a large riffle where dissolved oxygen levels increased. 

The effects of canb.ined sewer overflows could be observed in 

Findlay upstream of the STP, however, the impact of these overflows does 

not appear to be nearly as deleterious to the biological camrunity as 

that of the STP. 

_,r::_ 



The Findlay STP was heavily overloaded by the Ohio Northern 

Sugar Plant during November and December of 1976. This overload 

severely stressed the biological cornnunity of the Blanchard River 

oownstream of the STP. This effect was not as severe during 1977, 

since the Findlay STP was not overloaded as greatly as in 1976. 

The inprovenents in water quality aa..mstream from Findlay between 

1975 and 1977 reflect irrproved operation of the Findlay STP; however, 

corrplete recovery of the river will not take place until the Findlay 

STP is upgraded and a strong pretreatnent ordinance is enforced by the 

City of Findlay. 

(3) SWan creek Subbasin 

The water quality in Swan Creek is degraded due to waste effluents 

from SWanton WWI'P, Whitehouse WWI'P, arxi several industrial sources. The 

greatest degradation of water quality in SWan Creek occurs in the laver 

section where a::>mbined sewer overflows frequently enter the stream from 

sewer regulators in ·the City of Toledo. No water quality data was 

collected by Ohio EPA on Swan Creek during the 1977 water year. 

{ 4) Auglaize River Subbasin 

The main water quality problem in this basin occurs in and below 

Wapakoneta. Combined sewer overflows and discharges from the WWI'P are 

responsible for degradation of water quality in this area. The discharge 

from the WWI'P is estimated to contribute 25% or nore of the flow in the 

river for about 20% of the year. 

Problematic pararreters below the WWI'P outfall include dissolved 

oxygen, nutrients and fecal coliform. At the Fort Jennings sarrpling 

station, violations for dissolved oxygen and fecal a::>liform were noted 
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during the 1977 water year. The yearly average nitrate concentration 

was 3 .1 ng/1 with the rraximurn being 11. 4 rrg/1. 'Ibtal phosphorus 

averaged O. 4 ng/1. 'Ibtal iron averaged 13. 2 ng/1 with a rnaximurn of 

29.0 ng/1. The river was sarrpled just downstream of the Wapakoneta 

WWI'P. Elevated concentrations of cadmium, chrcmium, and nickel were 

detected. Stream recovery appears to begin al:out 2 1/2 miles below 

the outfall. Here, based on the benthic aquatic carmuni ty fotmd, the 

stream is characterized as being m:xlerately polluted. Fairly good stream 

recovery appears to occur al:out 6 miles below the WWI'P. 

The la-;er Maumee River in the 'Ibledo area experiences frequent 

violations of the standards for fecal colifonn and dissolved oxygen. 

The problems in this area can be attributed to the discharge of rcM 

sewage into the river from combined sewer overflows during periods of 

low flow and during runoff events. 

The report on the lower Maumee River and 'Ibledo area by Enviro­

Control, Inc.5 addresses the pollution problems in the estuary region of 

the Ma.uree River (mile point 41.1 to the rcouth). The investigators 

fotmd that sewage stenches were present in sane areas and violations of 

the State's dissolved oxygen and fecal colifonn standards were oormon. 

The study indicated that there was little difference in water quality 

from the Mauree-Perrysburg Bridge to the rrouth of the Maumee River. 

Therrra.l stratification of the waters in the estuary was fotmd to be rare 

and slight when it occurs. 

5 
HorCIWi.tz, J., Adams, J.R., and Bazel, L.A., 1975, Water Pollution 
InvestiJation: Maumee River and Toledo Area, U.S. EPA Publication 
No. 905 9-74-018. 

... ... 



The report showed dissolved oxygen to be the rrost significant 

water quality problem in the Maum:e River estuary. The dissolved 

oxygen concentration never violated Ohio's standard of 5 mg/1 as a daily 

average upstream of the DiSalle Bridge (mile point 6.9). However, 

violations for dissolved oxygen frequently occur £ran the Anthony 

Wayne Bridge (mile point 5. 4) to the rrouth. Violations were rrost severe 

near the Craig Bridge (mile point 3.6) which is just below the outfall 

discharging cooling water £ran a power plant. 

Long retention times in the Maumee estuary, sludge beds below 

river mile point 6, the erratic performance of Toledo's sewage treat­

ment plant, a large cooling water discharge £ran a :power plant, and 

large rural sources of landwash -r,..ere cited as the major factors con­

tributing to the degradation of water quality in the lower Maumee River. 

The authors of the Enviro-COntrol rep::>rt concluded that Toledo's water 

quality problems are largely local in their consequences. ~st of the 

solids, nitrogen, phosphorus, and oxygen-dananding wastes which enter 

Maumee Bay originate in the large drainage area atove Toledo. 

An eleven~ study was cond.ucted by the Toledo Metropolitan 

Area Council of Governments on the lower Maumee River during the sunmar 

of 1975. Samples were collected on a ~y basis at 1. 5 mile intervals 

for a number of water quality parameters from river mile p::,int 8.5 to the 

rrouth of the Maumee River. In addition, dissolved oxygen, temperature, 

and conductivity were measured at 0. 5 mile intervals. 

Analysis of the data collected indicated that mixing of the waters 

was rather canplete in the study area. Although nutrients appeared to 

be unifonnly mixed £ran the rrouth of the Maumee River to mile p:,int 8.5, 

dissolved oxygen concentrations showed a decline at and below river mile 



S.S. Dissolved oxygen concentrations frequently violated Ohio's instan­

taneous standard of 4 m;/1 below river mile 5.5 and average dissolved 

oxygen concentrations were less than 5 m;/1 fran river mile 5.5 to the -

rrouth. Violations for fecal colifonn bacteria were rn.nnerous. Forty-three 

percent or 86 out of 198 samples for fecal colifonn analysis were in excess 

of 400 colonies/100 ml for the entire study area. 

Although the lower IX)rtion of the Maum:e River estuary is heavily 

IX)lluted, the effects are largely localized in the Toledo area. !vbst of 

the solids, nutrients and oxygen-demanding wastes entering Maumee Bay 

are derived fran upstream sources, primarily agricultural runoff. 

( 6) Improvements Within the Maum:e River Basin 

Numerous industries within the Maumee River Basin have up;raded and 

improved their treatment facilities during the last five years. Improve­

ment in wastewater effluents frcm refineries, food processers, platers 

and metal finishers, and the chemical industry has greatly improved 

water quality in many streams within the basin. Improvements at foundries, 

steel plants, glass manufacturing plants, rubber processing plants, and 

power plants have also upgraded water quality within the basin. 

Equally .:important to .improved water quality within the Maumee 

River Basin are new and .improved treatrrent facilities oonstructed by 

municipalities. Since 1971, six new wastewater treatment plants have 

been constructed in the basin; seven plants have added additional treat­

ment facilities; and nine localities have constructed interceptor sewers. 

Furrls have been released for the construction of additional treatment 

facilities at the Swanton vMI'P and for the construction of sewer inter­

ceptors at three different localities. In addition, numerous municipalities 

are at different "steps" in the construction grant process. At least four 



municipalities began construction of new treatnent facilities and 

interceptor sewers, and one began constructing additional facilities 

along with interceptor sewers during 1977. The net effect of this 

oonstruction will be to improve water quality in areas irmediately 

downstream f.rorn these mm.icipalities, as well as to upgrade water 

quality in the basin as a wrole. 

In addition to i.mproving treat:rrent facilities, controls have been 

tightened for new hare, on-site, waste disposal systems and wastewater 

treat:rrent systems are required for new subdeveloprrents. Eetter 

surveillance has resulted in the upgrading and irrproved operation of 

existing facilities within the basin. 

New and Improved Municipal Facilities 

Completed 

Haskins M.=od. Co.) - New activated sludge plant with rapid filters, 
new sewer system. 

Oregon (Lucas Co.) - New plant, interceptor sewers. 

Waterville (Lucas Co.) - Interceptor sewers. 

Lucas Cotmty Metropolitan Sewer District - Interceptor sewers. 

Under Construction 

Grand Rapids (W:x:x1 Co. ) - New facilities (oxidation ditch), new 
sanitary sewer system. 

Arlington (Hancock Co.) - Aerated lagoons and polishing lagoon, new 
sanitary sewers .. 

Vanlue (Hancock Co.) - Waste stabilization lagoons, controlled discharge, 
new sanitary sewers. 

Ada (Hardin Co.) - Expanded activated sludge plant, ne,; sanitary sewers. 

Eeaverdarn (Allen Co.) - Waste stabilization lagoons, controlled discharge, 
new sanitary sewers. 
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Liberty Center (Henry Co.) - Waste stabilization, continuous discharge, 
new sanitary se,;ers. 

Swanton (Fulton CO.) - Additional treatm:nt facilities. 

W:x:x:1 CO. - Ne,; sanitary sewer lines to Perrysburg and Toledo. 

Ne,; Knoxville (Auglaize Co.) - La.goon. 

Sherwood (Defiance CO.) - Ne,; sanitary sewer system and waste stabilization 
ponds. 

Holgate (Heru:y CO.) - Ne,; sanitary sewer system and waste stabilization 
ponds. 

ottoville (Putnam CO.) - Ne,; sanitary sewer system and oxidation ditch. 

·syl vania (Lucas co. ) - Interceptor se,;ers - connection to county 
system - will eliminate their STP. 

West Unity (Williams CO. ) - Phase II - conpleting sewer separation project. 

Whitehouse (Lucas CO.) - Additional 90,000 GPD plant capacity. 

B. Portage River Basin 

Water quality in the Portage Basin is generally goa:i. Degradation 

of water quality does occur in the North Branch, the result of municipal 

wastewater dischargers fran the Bowling Green WWI'P. The water quality 

problem becanes particularly acute in the North Branch during low flow 

periods when nearly the entire flow in this segment stream is attributable 

to the Bowling Green WWTP discharge. Poe Ditch, the recipient of the 

Bowling Green WWI'P discharge is the largest tributary to the North 

Branch. Problem parameters in Poe Ditch include dissolved oxygen, amronia, 

MEAS, and fecal coliform. Similar problem parameters have l::een found in 

the North Branch below its confluence with Poe Ditch. At the Pemberville 

sampling station on the N:Jrth Branch below Poe Ditch during the 1977 

water year, the only violation of water quality standards noted was 

fecal coliform. Aside fran a slightly high yearly average nitrate con­

centration (5.1 mg/1), all other parameter concentrations measured 

appeared to be within normal levels. 
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Ix:Mnstrearn in the ma.instem of the Portage at the W:xxlville station, 

the only water quality standard violation during 1977 was again fecal 

colifonn. However, less than 50% of the samples collected were in 

violation of the fecal colifo.rm standard at this station, while 83% of 

. the samples collected at Pemberville violated standards. Maximum yearly 

concentrations of amm:mia, EOD5, MBAS, chloride and several of the heavy 

metals were higher at W:x:dville than at Pemberville . These increases are 

probably indicative of the additional i..zrlustrial and municipal discharges 

throughout the basin. It is interesting to note that the percentage of 

fecal colifo.rm violations at the Wocdville station during the 1977 water 

year was 20% less than during the previous year. 

High fecal colifo.rm counts are the chief water quality problem in .toth 

the middle and South Branch of the Portage. Occasional violations of armonia 

and MEAS have also been detected in .l::oth streams. Phenol violations have 

been detected in U\O tributaries to the Middle Branch, while mercury and 

phenols have been detected in the South Branch. 

Other problem areas in the basin besides Poe Ditch and the 1'brth 

Branch include Rader Creek belcw M:Canb, Wolf Creek below Gibsonburg, 

Bull Creek below Jerry City, and the East Branch, a tributary to the 

South Branch, below Fostoria. The water quality problems in these areas 

result from significant p:>int source discharges to low flow, small 

tributacy streams. In the case of the East Branch, it receives the 

municipal discharge from the Fostoria 'iw7I'P plus raw sewage fran combined 

sewer overflows in the city. 

There appears to be a general improvement in water quality through­

out the basin. This is probably reflective of improvements made in 

treatment facilities by industrial and municipal dischargers. No new 

serious degradations in water quality in the basin were detected during 

the 197 7 water year. There appears to be an improvement in the water 
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quality of the North Branch in terms of a reduction in the total phosphorus 

concentration at the Pemberville stations. The installation of phosphorus 

rem::>val equipre1t at the Bowling Green WWI'P appears to have effected this 

change. Elsewhere, the installation of chlorine equiprent at the North 

Bal tim:>re WWI'P should reduce fecal colifo.t1ll levels in Rader Creek. In 

Fostoria, a new sewer project for the east side of town will eliminate 

septic tank discharges. The new secondary WWI'P at Oak Haroor will help 

to maintain water quality in the mainstan and in the estuary area. Until 

controls can be fourrl to contain the rrovanent of sediments such as nutrients 

from the agricultural lands in the basin, the Portage River will continue 

to contribute significant quantities of materials which help accelerate 

the eutrophication process in Lake Erie. 

Special Studies 

Fast Branch of the Portage River - This project was initiated early 

in 1977 to study the .effects of the Fostoria wastewater treatrrent plant 

discharge and OJIIi::>ined sewer overflows on the Fast Branch of the Portage 

River. The study consisted of chemical and physical water sarrpling at 12 

stations, collection of macroinvertebrates and fishes, and field observations 

of stream characteristics (e.g. sludge deposits, rnacrophyte stands). 

The addition of organic wastes from Fostoria causes severe water 

quality degradation in the Fast Branch of the Portage River. The resulting 

D.O. sag reaches its mi.nirnurn at the Brandeberry Road area (approx. 2.8 

miles belcw the plant) and shavs nearly complete recovecy at the Cygnet 

Road area (approx. 7 .1 miles below the plant) . copper, lead and aluminum 

are discharged frcm Fostoria in relatively large arrolll'lts, with copper and 

lead at tines in violation of water quality standards. Metals violations 



have been found at least as far downstream as Bays Road (last station 

prior confluence with South Branch) • Annonia levels in the East Branch 

belcw Fostoria have been found to be in violation of water quality 

standards, as far downstream as Cygnet Road. 

The diversity of fish and aquatic macroinvertebrates is greatly 

decreased within the, D.O. sag caused by Fostoria. The population of 

aquatic animals does not inprove greatly until the Cygnet Road area, where 

dissolved oxygen levels rea::,ver and sludge deposits are lacking. 

'lbe Fostoria discharges probably have a minimal effect on the South 

Branch of the Portage River, due to adequate assimil ation in the East 

Branch. 

C. Sandusky River Basin 

Overall, the water quality in the Sandusky River Basin ranges fran 

fair to ga::x:1. The water quality problens are: high nutrient concentrations 

and transport, a heavy susperrlecl solids load, high turbidity, occasional 

nuisance algal bloans and associated excessive diurnal oxygen fluctuation, 

and high fecal coliform bacteria levels in many portions of the basin. 

'Ihe water quality problems within the basin are primarily the result of 

nonpoint source pollution and inadequate treatment of municipal wastes. 

An intensive sampling program conducted by Ohio EPA during 1974 

concentrate::i on rrcderate to low flow regions rather than i;:eak discharges. 

'Ihe major water quality problems discovered. during this study were 

primarily related to inadequate municipal sewage treatment facilities 

and combined sewer overflows. Problem areas include the Sandusky River 

below Bucyrus, Spring Run 1:elow carey, Pararrour Creek l:elow Crestline 



and the Sandusky River below Frerront. 

Inadequate treatm:nt of sewage at Crestline seriously degrades 

water quality in Pararrour Creek. Frequent standards violations occur 

for dissolved oxygen, annonia, foaming agents (MBAS) and fecal colifo:rm 

bacteria. Fecal colifo:rm bacteria densities were consistently above 

15,000 per 100 ml. Less frequent violations occur for phenols and total 

copper. 

As was discussed previously, a study by Burgess & Niple, Ltd. of 

the Bucyrus combined sewer system found that any rainfall event greater 

than 0.05 inch for a 20 minute duration v.0uld result in discharge of raw 

sewage to the Sandusky River. Rainfalls of this intensity can be expected 

to occur on an average of once every five days. The result is a serious 

water quality problem in the river below Bucyrus which has been blam:d 

for several fish kills in this area. Frequent water quality standards 

violations occur in this reach for dissolved oxygen, amronia and fecal 

colifo:rm bacteria. Occasional standards violations occur for foaming 

agents (MBAS) , phenols, copper and rrercury. 

In Spring Run, downstream from carey, annonia and fecal colifo:rm 

bacteria violations have been rreasured. While dissolved oxygen violations 

have not been noted, it would seem likely that such violations would 

occur during the night and the early norning hours. Inadequate sewage 

treatm:nt at Carey is the source of these materials. 

Prior to 1976, Muskellunge Creek at Frerront received untreated 

sewage from a sto:rm sewer serving the west side of Frerront. Violations 

of standards for dissolved oxygen, fecal colifo:rm bacteria, armonia, 

MBAS, and mercury were detected during the 197 4 study. With the connection 

of this area to the Frerront sanitary sewer system in 1976, water quality 

in Muskellunge Creek has improved considerably. 
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The Sandusky River downstream fran Frem::>nt is essentially a lacustrine 

estuary of Lake Erie. 'Ihis area receives heavy organic loadings fran the 

Frerront WWI'P which, in addition to danestic wastes, receives effluents 

fran the Heinz Company and Northern Ohio Sugar Company. Frequent water 

quality standards violations occur in this area for dissolved oxygen and 

fecal coliform bacteria. An autanatic water quality rronitor located 0.7 

miles downstream fran the Frerront WWI'P recorded nurerous violations of 

the dissolved oxygen standard. Also, malfunction of in-plant equiprent 

at the Frerront wW1'P have caused fish kills downstream of the plant. A 

number of industries with.in the Sandusky River Basin have up;raded and 

improved their treat:Irent facilities recently. 'Ihese improvements have 

resulted in better water quality in sane of the small receiving streams 

with.in the basin, but probably had little impact on water quality in 

the Sandusky River. 

Improvements in the water quality of the Sandusky River have been 

primarily a result of upgrading municipal wastewater treatment plants. 

The cities of Attica, Bucyrus, and Upper Sandusky have added new treat­

ment facilities with.in the last five years which should improve the 

quality of their respective effluents. In addition, Frerront prop:Jses 

to improve and expand their present facilities by providing better sludge 

handling capabilities and greater capacity. The Bellevue WWI'P row provides 

for phosphate rerroval. 

'lw::) major causes of water p:Jllution with.in this basin have been 

unaffected by the State's p:Jllution control program during the 1977 

water year. These are ronpoint source p:Jllution (primarily agricultural 

runoff) and canbined sew"er overflows from municipalities. It sh:>uld be 

pointed out that Bucyrus is in the Step II phase of the construction 
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grant process and that detailed plans for the construction of improved 

treatment. facilities, including the treatment of canbined sewer overflows, 

should be canpleted in 1978. 

D. Huron River Basin 

Water quality in the Huron River Basin is generally very gcxx1 with 

the exception of several tributaries to the mainsten and the West Branch 

both of which receive discharges fran industrial and municipal sources. 

'Ihe m:::>st a::mron water quality problen in the basin is fecal colifonn 

bacteria with an occasional heavy metal violation in the rnainste:n and 

sane of the smaller tributaries. overall, the Huron River is one of 

the highest water quality streams in the nortro.est region. 

Water quality is presently measured at b.o locations in the basin: 

the East Branch below Norwalk at Shaeffer Road and the mainste:n l::elow 

Milan off Mud Brook Road. During the 1977 water year, the only water 

quality standard violation noted at the East Branch station was fecal 

colifonn bacteria. Of the four samples collected for these parameters, 

three were found to be in violation. All other pararreters measured 

appeared to be well within acceptable limits . At the station on the 

ma.inst.em belav Milan, the m:::>st frequently occurring standards violation 

was fecal colifonn bacteria. There was also one violation for mercury. 

Total iron concentrations, both the yearly average and maximum concentration, 

were sanewhat high at 3. 3 mg/1 and 11. 4 mg/1 resp:ctively. 

MJst of the point source related water quality problems in the basin 

are found in the West Branch. Specific problen areas include (1) Marsh 

Run, a tributary of the West Branch which receives primarily industrial 

discharges, (2) Jacob creek, which drains into Holiday Lake, receives the 



effluent fran the Willard wWI'P, and Rattlesnake Creek, a tributary to the 

East Branch, which receives the effluent from the lt>i:walk. WrP. 

There have been a number of improvements in treatment facilities at 

industrial and. rm.uri.cipal entities in the basin over the past five years. 

These improvements have had favorable effect on water quality in the 

basin. A continued improvement in water quality is antici:pated as a 

number of rm.uri.cipalities begin facilities planning for the first phase of 

the Construction Grant Program. 

E. Vermilion River Basin 

The Vennilion River Basin is one of the rcost p:>llution free rivers in 

the State of Ohio due to the small number of discharges. The water 

quality of the basin has always been, and continues to be goo:i . A few 

rather minor localized problems do exist below sane ccmnunities, but 

these problems should be easily corrected as new or improved wastewater 

treatment facilities are constructed. Potential problem areas exist below 

Wakeman on the mainsten and below New IDndon on Skellenger Creek (East 

Branch). While only fecal colifoDn bacteria violations were noted at 

these tt..o areas, it is believed that other problems could exist at critical 

low flow conditions. lt>npoint source p:,llution is generally considered 

the greatest p:,llution problem in the basin, with sediment being the 

greatest single p:>llutant. 



::, 
) 

,_ 

Concentration 
mg/1 

o Mean D.O . 

• Minimum D. O. 

Concentration 

6.o 

lt. O 

~.o 

mg/1 3 .0 

o To La.l r ~.o 

• Ill! ::;-ti 
J . t1 

FIGURE 12: NUI'RIENT AND l iOLVl!:D OXYGBN UA'fA FROM 

---1 
e>---1 

3 

f'i nd.l a.y ::;•rp 

60 50 

THh: BLANCHA.lill RIVEH, JULY-~c.l"l'EMHER l~ i:, 

.:::::::-- -== :::::::---0.... /' 7• Ohio W. Q • S • 

...... 
......... 

---~ ---------::======: __ ----- ~ -.. . ------------==:::::::--
- - ---0 - --.. 

Oh i <J W • <t • ~ • -----------
1. '..> mg/1 Nll :rll 

7 t. 
,. ll) li. Station Number 

Ott. a:,rn. S1 P 

40 30 20 1 0 0 River Mile 



I 
.0 
:) 
I 

Dissolved O:xygen 
mg/1 

o June 29 Minimum 

• August 18 Minimum 

Mean ml 3-N 
mi~/1. 

.l\ 1wu:; t l '(- l i1 

6. I) 

11. 0 

2.0 

3 . 0 

? .O 

1. u 

FIGURt: 13 : At,t.t0IHA AND 'SOLVED OXYGEN DA.'fA FROM 
'fHE liLANCHARD RIVER, vuNE At'-ID AUGUST 1977 

Ohio W.Q .S. 
4.o mg/1 min. 

1. ~ ~ -.......__.. Ohio W.Q .:j. 
1. '> mdl 
rrn 1-H 

a---' 

2 ·, 

Fir. tila.y STP 

55 

11 '.:, 

50 

----
1 Gtatiou Number 

45 4o River Mile 



I 
I.O 
I-' 
I 

.--4 -

10 

f 8 

~ 
QI 
00 

~ 
0 

'O 

~ 
6 

r-i 
0 
U) 

Ill .... 
A 
"CJ 

ij 
4 

z 
I 
M 

~ 

2 

\ 
\ 

\ 

Figureil4 Number of Species OL .ish Present, Dissolved Oxygen 
Minima, and Ammonia Concentrations in the Ottawa River. 

Dissolved Oxygen Readings were taken August 31, 1977 
Ammonia measurements were made on August 31, 1977. 

Specits of Fish 

\ I 

\ I 
\ I 

\ I 
\ I 

\ 
\ 
\ ; ,, 

"" " ' \ 
\ 

\ 
I 

I 

I 

I 

- ·- - ·- - --- ... 
.... -... -... Dissolved Oxygen ~ - ,,,. - ..... - ....... 

... 
~' 

... 

\ - .""' ~ 
Dam _J 'I l_vis~ron L -,--

l_______Standard Allentown Dam 

Lima STP OU Stream now > 
, RiVf!r Mile 40 35 30 25 20 15 10 5 

30 

25 

2 
20 0 

O' 
(D 

t1 

0 
tt 

er. 
'O 
RI 15 n 
~ 
R> 
Ill 

0 
H' 

.... .... 
Cl> 

---10 ::r 

5 

n 



3. Northeast Region 

This region encanpasses the rrost heavily industralized areas of the 

state. Akron, Cleveland, Warren-Youngstown are major areas of .i;:opulation and 

industralization. Severe water quality problems, the result of ooth industrial 

and municipal .i;:oint source discharges, occur in the lower Cuyahoga River (frcm 

the Cleveland Southerly WWTP to the rrouth) and in the Mahoning River (fran 

Warren to the Pennsylvania-Ohio stateline) . Frequent violations of the water 

quality standards for dissolved oxygen, armonia, heavy metals, fecal colifom 

bacteria, and pheo:>ls occur in these two segrrents . Other localized problen 

areas in this region include the Black River in and below Elyria and Fields 

Brook, a tributary to the Ashtabula River, in the City of Ashtabula. Other 

drainage basins in the region, in addition to the ones already mentioned, 

include the Focky, Chagrin, Grand, COnneaut, and Little Beaver Creek Basins. 

A. Black River Basin 

The water quality in the middle and upper p:)rtions of the Black River 

basin is generally gcod. 'Ihe upt=er reaches of the basin drain rural 

areas . Limited data in this area shows the water quality to be very gocd 

with the .i;:ossible exception of fecal coliform bacteria violations. 'Ihere 

are, however, several isolated problem areas experiencing degradation of 

water quality. Plum Creek downstream of Oberlin is a good example of such 

an area. Here, armonia, dissolved oxygen, and fecal colifom bacteria 

frequently violate water quality standard limits. 

The lower .i;:ortion of t~e Black River , in the Lorain-Elyria area, 

flows through a heavily industrialized area. Industrial and municipal 

waste generated in this area cause degradation of water quality in the 

mainsten of the Black River. Amronia, fecal coliform bacteria, and 



dissolved oxygen were the pararreters nost frequently found to be in 

violations of water quality here. Other problem pararreters incltrle 

.MBAS, copper, phenols, and hexavalent chrcmiurn. High concentrations 

of OOD, COD, and phosphorus were also measured here. 

Ohio EPA maintained one prinary water quality nonitoring station on 

the Black River during the 1977 water year. This station was located at 

cascade Park in Elyria just downstream of the confluence of the F.ast 

and West Branches of the Black River. This site nonitored the irrpact 

on water quality of upstream dischargers including a small part of Elyria. 

Armenia and fecal colifonn bacteria levels were the m::,st frequent 

violations of water quality standards at the Cascade Park sanpling 

location. 

The water quality in the Black River becares further degraded as 

it flows through the remainder of Elyria. Ohio EPA data collected 

during the 1975 water year at Ford Road in Elyria shaved seven parameters 

violating water guaµty standards. Armonia and fecal colifonn bacteria 

were the pararreters nost frequently violating water quality standards 

here. Phenols, hexavalent chraniurn, copper, and mercury were also fotmd 

to exceed water guali ty standards on several occasions. Data collected 

by t.Jie U.S. Geological Survey' s continmus water quality noni tor at this 

site during the 1976 and 1977 water year, s~ numerous dissolved 

oxygen violations during the wanoor suzmer nonths. 

Further downstream, the tributary of French Creek enpties into the 

Black River. Past sampling results showed violations of armonia, dissolved 

oxygen and fecal coliforms and high concentrations of phosphorus near the 

town of Avon. However, the corrpletion of a new tertiary wastewater treat­

ment plant near North Ridgeville is expected to alleviate rrany of the waste­

water related problems caused by Avon and North Ridgeville. 
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The following pollution abatement projects ,;,.;ere acconplished in the 

Black River basin during the past five years: 

(1) Ohio Water r:::evelopnent Authority - French Creek water treatm:nt p~ant 

is a new 7.5 ffi3'd tertiary treat!rent plant constructed in 1975. 

(2) Oberlin Waste-.ater Treat!rent Plant - has been renovated during 1974 

and 1975. The plant presently consists of a contact stabilization 

plant with a tertiary sand filter, poosphorus rem:::,val facilities and 

chlorination facilities. The capacity of the plant is 1. 5 rrgd. 

(3) Wellington Sewage Treatrrent Plant - has added new primary tanks, 

aerobic digestors, a trickling filter and chlorination facilities 

in 1972. The plant capacity is 0.75 ffi3'd. 

(4) I.Ddi Wastewater Treatm:nt Plant - was upgraded to a O. 350 ffi3'd plant 

in 1972. The upgrading included the addition of micro-strainers and 

chlorination facilities. 

(5) Spencer Wastewater Treatrrent Plant - is a new 0.086 rrgd sewage system 

consisting oft~ waste stabilization ponds in series, and chlorination 

facilities. The facilities were constructed in 1971-72. 

(6) Schneider Farms Plant - was expanded from a .045 rrgd plant to a .100 rngd 

plant in 1973. Sewage treatment consists of an extended aeration 

plant, tertiary sand filter, chlorination facilities and sludge handling 

facilities. 

(7) General Motors, Fisher Body Division, Elyria - has exceptional facilities 

for treating wastewaters from their large plating operation. These 

include the chemical reduction of chrarre and oxidation of cyanide wastes. 

Further treatrrent includes precipitation of heavy rretals and clarifi­

cation. They also have sludge dewatering facilities, and pH adj ustrrent 

controls. 
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(8) Republic Steel, Elyria - had a pickling operation for an architectural 

tubing and steel forming operation. The operations were changed, 

eliminating the pickling step with consequent improvement of their 

discharge. 

( 9) American Shipbuilding, Lorain - are planning improvement in oil and 

suspended solids renoval from their discharge in the near future which 

will attain best practicable treatment levels. 

(10) Stanadyne, Inc. Elyria - have recently installed rrodem facilities for 

treating wastewater from plating operations, which includes oxidation 

of cyanides, reduction of chromium wastes, and the precipitation of 

copper. They also have installed pH adj ust:Irent controls. 

(11) Invacare, Inc., Elyria:.. are recycling treated wastewater from their 

plating -operation using ion-exchange resins and reverse osrrosis for 

part of their purifying procedures. 

(12) Cleveland Steel Products - has installed waste oil storage tanks for 

off-site disposal of waste oils. 

B. Rocky River Basin 

Numerous municipal WWl'P discharges througoout the basin give rise to 

frequent fecal coliform bacteria violations. There are only a fE!II industrial 

dischargers in the basin. Other problematic parameters include anm:mia, 

dissolved oxygen, MBAS, chloride, and phenols. Specific problem areas 

in the basin include the upper reaches of the West Branch, Abram Creek, 

and occasionally the lower reaches of the East Branch. 

-95-



The upper reaches of the West Branch, below the City of 

Medina, are grossly p:,lluted by the effluent fran the overloaded 

Medina #200 WWI'P. Stream recovery fran this discharge does not 

fully occur before an additional p:,llutant load enters the West Branch 

fran the M:dina #100 twn'P. The CXJmb.ined effect of these o..u discharges 

causes violations of the water quality standards for dissolved oxygen, 
. . 

annonia, MBAS, fecal colifonn bacteria, and chlorides. 

Abram Creek also has poor water quality due to the poorly treated 

Middleburg Heights WWl'P effluent plus the added waste load fran Brook 

Park WWIP. In addition to these two sources, other undetennined sources 

are contributing phenols, chlorides, and annonia. 

Degradation of water quality occurs in the 1~ reaches of the F.ast· 

Branch below the Berea WWI'P. Here, violations of the water quality 

standard for anm.:mia are noted. The water in this segm:nt is frequently 

turbid because of suspended solids and occasionally has a green color 

due to algal growth. 

Water quality .in this bas.in should .lltl)rove significantly as two water 

pollution control projects are .lltl)lemented. One of these projects is the 

Southwest Suburban Interceptor of the Cleveland Regional Sewer District, 

which will, within the next five years, divert discharges from Berea and 

other sewage treatm:nt plants in this basin that are not providing advanced 

treatm:nt to the Cleveland Southerly WWI'P. The second project should 

correct the existing water quality problem in the upper West Branch when 

the effluents £ran the Medina 200 and 100 WWl'P facilities are diverted to 

the Medina 500 WWl'P which will have the capability of providing advanced 

wastewater treatm:nt. This diversion should be accanplished within 4 

years at which tirre water quality standards are expected to be met throughout 

the basin, although there nay be isolated areas where bacteriological 

violations nay occur due to nonpoint sources such as combined sewer overflows . 



Several waste treat:rrent facilities within the basin have irrproved 

their operations during the last few years. Lake-.ood WWI'P has added phos­

phorus rercoval facilities, while a,.o facilities, North Olmsted and Traxler 

Mast (a seni-public plant) have each increased their capacity (9 and 0.25 

mgd respectively) and added tertiary treat:rrent. In Medina county, Sewer 

District #300 canpleted construction of a 2 rrgd plant in 1976. The plant 

~rovides pre-aeration and primary settling followed by a bio-surf waste­

water treat:rrent system and mechanical microscreens. Chlorination and 

phosphorus rerroval are also provided. COnpletion of this plant allowed 

for the elimination of a,.o smaller plants. Medina Sewer District #500 

Plant is presently being expanded fran 1. 5 rrgd to 10 rrgd. 

C. Cuyahoga River Basin 

The quali ty. of water in the Cuyahoga River Basin ranges from very 

good to extrenely peer. Generally , the upper reaches of the river and its 

tributaries are of high quality and supp:,rt excellent populations of fish 

and other aquatic organisms. However, the middle and lower portions of 

the mainstan and the tributaries draining the irrlustri alized and densely 

populated areas are of much pcorer quality. In sane areas there are 

continuous violations of water quality standards and little or w aquatic 

life can be foun:i. 'llle problem areas are divided into eight sections and 

will be discussed separately so that the varying degrees of water quality 

found in the Cuyahoga can be addressed in sane detail . A basin rrap showing 

the locations of all the sampling sites referred to on the Cuyahoga is 

illustrated in Figure 15. 

-07-



,, . 

t 

SC.AL t 1 • IIIL!S 

4 10 

FIGURE 15 CUYAHOGA RIVER BASIN SHOWING 1977 SAMPLING SITES 



) 

(1) Headwaters to Lake Rockwell Spillway 

The upper reaches of the CUyahoga from the source dcwnstream to 

Iake Rockwell Spillway has high water quality. A 25 mile p:,rtion of 

this area was designated as a "scenic river" by the Ohio Depa.rtm:nt of 

Natural Resources on June 26, 1974. The dischargers in the upper 

reaches consist of one nrunicipal and several small industrial dischargers 

nest of which are sand and gravel operations. Consequently, the inpact 

of agricultural runoff and septic tanks may contribute the rrost 

significant pollutant loadings relative to the other sources in the area. 

(2 > Breakneck creek 

Entering the CUyahoga just below Iake Rockwell is Breakneck creek. 

The water quality in the lCM=r reaches of Breakneck Creek are influenced 

by the discharges of two major nrunicipal waste treatm:nt plants, several 

industries, and nurrerous small semi-public waste treatm:nt facilities. 

sampling results indicate that wahoo Ditch, an upstream tributary 

originating in Raveµ1a, is in violation of water quality standards for 

excessive armonia and low dissolved oxygen concentrations. In addition, 

there were high concentrations of phosphorus, MBAS, BOD, TKN, and 

nitrates, all of which are associated with sanitary wastes. The source 

of these high concentrations of pollutants originates primarily fran 

the Ravenna wastewater treatment plant. Although this facility recently 

upgraded and expanded their facility, their discharge makes up the 

majority of flow in Wahoo Ditch during low flow periods. 

Additional rronitoring is planned for this area to measure water 

quality irnproverrents anticipated as a result of the improvem:nts made at 



the Raverma plant. 'Ihe irrmediate impact of Wahoo Ditch on Breakneck Creek 

is uncertain. 'Ihe only recent data on Breakneck Creek is near the mouth 

of the stream. Samples collected at this J?Oint indicate no violations 

except for fecal coliform bacteria. This reflects the excellent assimilative 

capabilities of lower Breakneck Creek. 

( 3) Lake PDckwell Dam to the Confluence of the 
Little CUyahoga River 

'Ihe basic water quality problen associated with this segment is the 

low dissolved oxygen concentrations found in the many dam J?OOl areas (see 

-Figw:e---22) • 'lllere are five darn J?C)Ols in this stretch of the river. The 

Lake Rockwell Dam creates the major .imp:,undment on the main stan of the 

CUyahoga River. This reservoir serves as the primary water supply for the 

City of Akron which rercoves an average of 46 million gallons of water a 

day . During the dryer surmer months very little or m water flows over 

the spillway . This considerably reduces the flew of the CUyahoga River 

through the City of Kent since most of the remaining water originates fran 

the area dischargers and Breakneck Creek. During these lower flow conditions, 

the river becanes semi-stagnate and the dissolved oxygen content is greatly 

reduced, especially during the early morning hours due to the effect 

of algae . 

'Ihe primary sources of biochemical oxygen dananding substances in this 

segment cane fran Breakneck Creek and the Kent sewage treatment plant. 

However, there are also numerous semi-public discharges and sane ll1dustrial 

discharges . Also, there is a significant new source scheduled for canpletion 

in 1978 . This is the Fish Creek sewage treatment plant which will discharge 

4 million gallons of wastewater per day. The badly needed treatment facility 

will be designed to provide the best treatment levels required by the State 

at this time. Even with the attainment of these high treatment levels, this 

source will still add an additional BOD load within the Munroe Falls Dam 



Pool. '!his additional loading will not help ease the dissolved oxygen 

problen that occurs here during the surrmar m:mths. For these reasons, it is 

extremely irnp::>rtant that the best water quality reasonably attainable be 

achieved above the proposed Fish Creek discharge. 

Calculations in a special stream study indicate that the dissolved 

oxygen concentrations in the Mun.roe Falls Darn Pool will not m:et stream 

standards even with all najor upstream sources of 000 reducing their effluents 

to provide the best treatlnent levels required by the State at this time. 

Accordingly, in-stream aeration or adoption of less stringent stream standards 

may be necessary for this segrcent. 

Another area where stream standard violations are expected is in the 

Ohio E.dison Dam Pool. 'lb date, no stream samples have been collected here, 

but dissolved oxygen and temperature violations v.0uld seem probable. Invest­

igations in this area are planned for the surrmer of 197S. 

( 4) Little CUyahoga River 

The Little CUyahoga River drains a significant portion of the highly 

industrialized and urbanized area of Akron. It receives numerous industrial 

discharges, but no municipal or semi-public discharges. There are, however, 

numerous stonn sewer overflows fran the combined sewer system. 

One sarrpling site located below the confluence of the old canal at 

the USG.S gauge, was sarrpled on the Little CUyahoga River during the 1977 

water year. The data collected here indicated that six pararreters were 

in violation of water quality standards. Fecal coliform bacteria values 

were in gross violation in all nine sarrples collected. The other pararreters 

occasionally in violation included temperature, MBAS, copper, phenol, and 

cyanide. Also, elevated concentrations of amronia, BOD, COD, and l ead were 

measured which indicate potential problems. 
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( 5) Confluence of the Little CUyahoga to Canal Di version Darn 

The mainstern of the CUyahoga in this reach is influenced primarily by 

one major discharger, the Akron sewage treatment plant, having a dischru:_:ge 

of approximately 90 million gallons a day. The effluent from this plant 

can account for up to ~thirds of the flow in the CUyahoga River during 

periods of critical low flow. Under these conditions, the Akron WWI'P 

discharge has a major impact upon water quality in this segrrent. In 

addition, nurrerous discharges to the five major tributaries located in 

this segrrent also cause degradation of water quality in the ma.instern. 

Only tv.O of these tributaries, Mud Brook and Brandywine Creek, were invest­

igated during the 1977 water year. 

The general water quality in the Cuyahoga River begins to steadily 

deteriorate after it flows along the northern edge of Akron and receives 

the flow- of the Little Cuyahoga River and then further deteriorates after 

it receives the effluent of the Akron sewage treat::rrent plant. Violations 

of armonia, MBAS, total phosphorus, and excessive phosphate values, lead, 

and fecal colifonn bacteria violations occur downstream from Akron. A 

significant quantity of total p::>llutant loadings to this segment results 

from canbined sewer overflows during periods of precipitation. High flows 

necessitate bypassing of untreated or partially treated sewage to the river. 

Th.is practice is extremely detrimental to water quality because substantial 

quantities of p::>llutants are discharged to the Cuyahoga River during periods 

of bypassing. This procedure must be corrected if maintenance of high water 

quality conditions at all t.bnes downstream of Akron and through the National 

Recreation Area is to be achieved. The National Recreation Area will be 

discussed later in this section. 



'.this portion of the mainstem is also affected by the flow frcrn 

Mud Brook. Significant water quality problems exist in the upper 

reaches of Mud Brook where violations of the standard for annonia, 

dissolved oxygen, and fecal colifonn bacteria occur. High concentrations 

of BOD and phosphorus have also been measured in this area. 

Below the Mud Brook ronfluence in the mainsten, the CUyahoga River 

receives the effluents from numerous semi-public facilities. considering 

the pollutant loads discharged to this segnent, overall water quality is 

reasonably good. Near the end of this reach, the rrainstem receives the 

flow fran Brandywine Creek and the effluent from the~ Village 

waste treatrrent facility. Violations of the standard for phenols and 

fecal rolifonn bacteria, in addition to excessive concentrations of BOD 

and phosphorus, have been detected at the nouth of Brandywine Creek. The 

sources of these pollutants in Brandywine Creek are fran discharge from 

municipal waste treatrrent plants and a paper products carpany. On the 

mainstern downstream from Brandywine sampling site (see Figure 15), 

violations of the standard for dissolved oxygen, MEAS, copper, and 

fecal colifonn bacteria ,;,.;ere measured. 

A considerable J.X)rtion of this segment has been recently designated 

as a National Recreational Area. Public Law 93-555 was signed into law 

by President Ford on Decanber 27, 1974. On June 26, 1975, the National 

Park Service established the area as the Cuyahoga Valley National Re­

creational Area and assigned William Birdsell as the Superintendent. 

Initial funds for purchasing the land v.ere released on Decanber 31, 1975. 

It is estimated that it will take three to five years to purchase the 

land and build the facilities to make it operable. 
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The area scheduled to becane the National Recreational Area extends 

from Bath Road, just north of Akron, and follows the Cuyahoga River Valley, 

to Rockside Road just south of Cleveland. Several existing city parks are 

to be incorr;orated into the National Recreational Area. These include 

Virginia Kendall Park, Furnace Run Park, Hampton Hills Park, Brecksville 

Reservation and the Bedford Reservations. 

( 6) Tinkers Creek 

Tinkers Creek is a major tributary to the CUyahoga River. Water quality 

in this tributary is heavily influenced by the suburb:in/industrial land use 

patterns of the middle and lower p:)rtions of the basin. During low flow 

conditions, much of the flow in the stream is attributable to treated waste­

water discharges. The watershed has numerous parks and natural scenic areas 

making it desirable to uphold water quality standards. 

The Ohio EPA has maintained one primary water quality m.:,nitoring site on 

Tinkers Creek. The station is located in Bedford at the USGS gauging station. 

Data collected at this site during the 1977 water year indicated seven para­

meters to be in violation of water quality standards. Frequent violations 

of the standard for pheool and fecal coliform bacteria were measured, while 

occasional violations of the standard for zinc, total chrc:mium, am:ronia, 

hexavalent chraniurn, and lead were observed. Also, very high concentrations 

of total phosphorus have been measured. 

Tinkers Creek receives the treated discharges of several significant 

municipal sewage treatment plants in addition to numerous smaller semi­

public facilities and industrial discharges. Due to the excellent assimi­

lation capabilities of lower Tinkers Creek, the organic impact of these 

sources is lessened thus avoiding total anoxic conditions . However, there 

are several localized areas of severe EX)llution in the watershed . 
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(7) canal Diversion Darn to Cleveland Southerly STP 

The water quality in this segrrent begins to deteriorate rapidly. As 

the Cuyahoga River flows toward the City of Cleveland, it begins to receive 

the wastes of numerous industrial operations. Also, many of the tributaries 

entering this portion of the nai.nstern add considera'.hle amounts of p:>llutants. 

'Tu.o of the major tributaries are Tinkers Creek and Mill Creek. The problems 

associated with Tinkers Creek have already been discussed. 

Mill Creek is a relatively small tributary to the Cuyahoga River, but 

it carries a high pollutant load. There are no municipal or semi-public 

facilities discharging to Mill Creek but there are numerous combined sewer 

overflows. Many of these carry wastes which are of industrial origin. 

Four industries located in the Mill Creek Basin are under NPDES pennit, 

but apparently there are several others which should be~ It is very 

difficult to detennine the exact source of p:>llution caning fran a 

sto:rm sewer in a highly industrialized area. A thorough investigation 

will be necessary to .locate the sources of these wastes in order to bring 

them under control. There are also o..o solid waste landfills along the 

banks of lower Mill Creek. Both of these are privately operated and are 

used primarily as industrial waste disi;:osal sites. The specific impact of 

these landfills is uncertain but sane leachate has been observed at both 

sites. 

Sample site 26 (Figure 15) located on canal Road near the rrouth of 

Mill Creek measures the overall impact of the basin's problems. There 

were ten parameters found to be in violation of water quality standards 

during the 1977 water year. Sane of the parameters such as arrrronia, MEAS, 

zinc, copper, phenols and fecal colifo:rm bacteria seen to be in constant 

violation of water quality standards; occasional violations were found for 
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mercury, lead, chloride, dissolved solids and dissolved oxygen. Belc:M 

the confluence of Mill Creek, the water quality in the rnainstan continues 

to deteriorate as it flows toward Cleveland. 

(8) Cleveland Southerly Sewage Treatment Plant to M:>uth 

The water quality in the rnainstem of the CUyahoga River in this segment 

is polluted to the extent that general water quality standards cannot be 

met by feasible pollution aba.tanent efforts . 'Ib deal with this situation, 

the Ohio EPA adoptai less stringent standards for the lower CUyahoga River 

on Decenber 10, 1974. 'Ihis segment begins at the discharge of the Cleveland 

Southerly Sewage Treatment Plant and flc:Ms north to lake Erie through 

Cleveland. There are several tributaries which empty into the lower CUyahoga, 

all of which have very pc:x,r water quality. These tributaries include Big 

Creek, M:>rgan Run, Burke Brook, and Kingsbury Run. 

The major tributary, Big Creek, has land uses ranging fran parks and 

recreational areas to heavily industrialized and carmercialized areas. Big 

Creek is example of a stream having severe water quality problems resulting 

from uncontrolled urban runoff and industrial dischargers. Violations of 

standards for annonia, phenols, copper, lead, zinc, oil and grease, and 

fecal coliform bacteria have been detected downstream from industrial dis-

chargers and storm sewer overflows. Near the rrouth of Big Creek, at Jennings 

Avenue, parameters in violation of water quality stan:iards include annonia, 

dissolved solids, oil and grease, fecal coliform bacteria, MBAS, phenols, 

chloride, copper, lead and zinc. Many of these parameters are nearly in 

constant violation. 
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The canbined se;..er overflow at Jennings Avenue is considered to l:e a 

significant pollutant source because it discharges waste during both -wet 

and dry -weather. The volume flow discharge frcm this sewer is significant 

while its quality is very FOQr. Raw sewage containing high amounts of 

suspended solids and oil and grease are continuously l:eing discharged frcm 

it. This problem cannot l:e corrected until the southwest interceptor 

is canpleted sometime in 1981. This interceptor will also eliminate nost 

of the industrial dischargers to Big Creek. 

The principal source of municipal wastewater to the 1~ Cuyahoga River 

is frc:m the Cleveland southerly Wastewater Treatment Plant. The flow fran 

this plant averages about 102 million gallons per day. During critical 

low flow periods, this discharge can account for up to 60% of the Cuyahoga 

River. The inadequately treated wastewater fran this plant along with the 

need for frequent bypassing has a significant adverse impact on the water 

quality in the river. The Cleveland southerly facility is currently l:eing 

upgraded to meet the µore stringent effluent limitations irnp:>sed upon it. 

The plant should l:e prcducing a much higher quality effluent by 1983. 

This segment of the river also receives significant waste loads fran 

numerous industrial sources fran canbined sewer overflows. 'Ihe industrial 

sources consist prilllarily of tw:> major chemical and four major steel plants. 

The Ohio EPA samples at tw::> locations in the lower CUyahoga River -

IDwer Harvard Avenue (station -34, Figure 15) and West Third Street (station 

35, Figure 15) . Even with the less stringent water quality standards teing 

applied, there were several water quality standard violations noted in the 

IDwer CUyahoga River. Toxic wastes such as amronia, cyanid~, phenols, and 

several heavy rretals violate water quality standards or have been recorded at 

near violation levels. There are also low concentrations of dissolved oxygen 



due to excessive anounts of biochemical and chemical oxygen dem:mding substances. 

Violations of dissolved oxygen standard of 5. O m;r/1 occur during the oot surnrer 

rronths, but occur less frequently during April, Ma.y, and June. 

The physical conditions of this portion of the river carpound the 

water quality problems. The lower five miles of the river are continuously 

dredged for maintenance of the navigation channel. The intrusion of water 

from lake Erie coupled with the physical characteristics of the navigation 

channel (deep and wide) reduces stream velocity throughout this lower section. 

The resulting slow time of travel along with elevated water tenperature from 

steel rraking operations allows the oxygen demarrling substances to exert 

themselves, thus lowering the dissolved oxygen levels to near zero in this 

section. Also, the water is reused several times by the large steel mills, 

which substantially increases the p:,llutants. These physical conditions 

will rcake the achievement of general water quality standards very difficult 

throughout the Lower Olyah;Jga River. 

Water Quality Trends 

It is necessary for any pollution abatem:mt program to rronitor water quality 

trends in order to detennine the worth of the program. Before several million 

dollars are spent in an area to improve wastewater treatment facilities it is 

very inportant to be able to detennine the inpact these efforts soould have on 

the water quality of the receiving stream. Monitoring is very valuable for 

future pollution abatement projects. 

'Ib detennine water quality trends, it is necessary to car;:,ile large volurres 

of data in order to account for a variety of influences. It is also necessary to 

collect data at a high frequency and over a long period of record. Many factors 



must be taken into consideration such as varying -weather conditons fran year to 

year or other temporary influences such as major construction sites. 'Arly of 

these factors may cause a brief :unprove-ment or deterioration of water quality 

which is not directly related . to the f:Ollution abatement efforts. 

In the Cuyahoga River Basin nost water quality data collected by Ohio EPA 

is limited both by the frequency of collection and by the pericrlof record. 

'Ihere are however, sufficient quantities of data furnished to Ohio EPA by the 

Cities of Akron and Cleveland which give sane indication of water quality trends 

in the Cuyahoga River near these cities. U.S. Geological Survey Water Quality 

Records fran the continuous water quality nonitoring stations are also available. 

'Ihis data meets the requiranents for frequency of collection and pericrl of 

record, which make it useful for trend analysis, but is limited to four parameters. 

'lllis can also be used to detennine extremes and "true" averages in a stream. 

'Ihe water quality of the Cuyahoga River below the Akron 1tMI'P appears to re 

) improving steadily. Data furnished by the Akron Wastewater Quality Managanent 

Group shows that concentrations of nost fX)liutants have been reduced significantly 

since 1969. 'Ihe vast arrount of data canpiled by the Akron Wastewater Quality 

Managanent Group makes it fX)ssible to evaluate water quality trends in the Cuyahoga 

River below Akron. 

Table 15 lists yearly averages for selected parameters at two nonitoring 

locations. 'Ihe "above" site refers to the upstream nonitoring station which is 

located several hundred yards upstream of the Akron WWl'P discharge. 'llie downstream 

site, "below", is located at Ira Road which is approximately 2 miles downstream 

of the Akron ww.rP discharge. 
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water 
year 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

Table15 Average Yearly Concentrations Of Selected Parameters In The 
Cuyahoga River Upstream And Downstream Of The Akron Wastewater Treatment Plant 

Dissolved Oxygen Dissolved Oxygen Ammonia-N Nitrates-N B.O . D. Total Phosphorus 
mu/1 % Saturation mg/1 rng/1 mg/1 mg/1 

above below above below above below above below above below above below 

8.1 7.4 72.3 67.4 1.00 5.66 0. 79 0.57 3.3 13.7 0.28* 1. 73* 

8.3 7.7 73.9 69.8 1.01 4.02 0.90 0.76 3.6 9.5 0.22* !'. 46* 

9.2 8.4 78.8 75.9 1.13 3.22 0.75 0. 72 2 . 9 5.8 0.22* 1.00* 

8.9 8.6 78.8 77. 8 0.56 2.35 0.67 0.98 3.2 7.9 0.59* 1.55* 

- 8.8 - 82.6 - 1. 75 - 1.11 - 10.1 - 0.69* 

9.2 9.1 91. 5 85.8 0.25 2.02 0 . 71 0.94 2.9 8.5 0.34* 0.63* 

10.4 9.8 95.3 89.4 0.21 1.07 0. 77 1.22 3.0 6.0 0.13 0.39 

9.8 9.5 87.8 85.7 0.29 0.88 0.90 1.56 3.0 6 . 0 0.15 0.43 

* Converted from total phosphate values 

DATA furnished by Akron Water Pollution Control Laboratory 

C.O.D. 
mg/1 

above below 

28 72 

32 64 

29 59 

43 62 

- 34 

24 34 

24 32 

21 25 



A canparison of the "above" and "below" dissolved oxygen values shows only a 

slight reduction at the downstream site. The downstream site is located too 

close to the effluent to adequately measure the full impact the increased OOD 

load has on the dissolved oxygen concentration of the river. 'llle assimilation of 

this 000 load brings about a reduction in the dissolved oxygen concentration 

further downstream, especially in the deep, slow noving portions of the river. 

The downstream concentrations of selected parameters shows a significant increase 

as a result of the Akron hWl'P discharge. Improvements at the Akron Wastewater 

Treatment Plant have greatly reduced these pollutant concentrations over recent 

years. A canparison of the 1969 and 1976 water quality shows the impact of the 

Akron WWTP discharge on the CUyahoga River to have been greatly reduced. 

This significant irnprovanent in water quality below the Akron hWl'P discharge 

since 1969 is shown graphically in Figures 16 through 17. Figure 16' shows a 

steady yearly increase in the percent saturation of dissolved oxygen while Figure 

17 shows a similar reduction of BOD concentrations, al though increases in 000 

were noted during 1972, 1973 and 1974. However, it does show that the imnediate 

impact at the Akron hWl'P discharge is lessening. Dissolved oxygen concentrations 

in the river above the plant have also increased since 1969, while upstream OOD 

concentrations have remained about the same. 

Another indication of recovery in the river is shown in Figures 18 and 19. 

The drastic reduction of these p:illutants since 1969 is remarkable. Average 

arrm:mia concentrations have decreased by alrrost 5 rrg/1, as shown in Figure 18. 

'Ihe significant reduction in arnronia concentration is the result of irnproved 

nitrification at the Akron WWTP plant. 'Ibtal phosphorus concentrations in 1975 

and 1976 were reduced to one-fourth of the values recorded in 1969, as shown in 

Figure 19. This significant decrease can be attributed largely to the phosphate 

detergent ban enacted in the Akron area. 'nlese irnprovements in water quality 

show p:isitive effects of the p:illution abatement efforts made in this area. 
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Data used to develop graphs furnished by Akron Water Pollution Control Laboratory 
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FIGURE 19 AVERAGE YEARLY CONCENTRATION OF 
TOTAL PHOSPHORUS DOWNSTREAM OF AKRON STP 

Data used to develop graphs furnished by Akron Water Pollution Cont=ol Laboratory 
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At Independence, the Ohio EPA has collected water quality data since 

April 1973. The·data base for this location was corrpiled frcrn grab sanples 

taken at a frequency of once or twice a nonth. Pollutant loadings (phosphor:us 

and amronia) were calculated for the 1974, 1975, and 1976 water years, since 

these were the only years with conplete data. These parameters were selected 

because they showed the nost noticeable inproverrents in the reach below 

the Akron wwrP. The average concentrations and loadings are presented 

in Table 16 below. 

average 
water flow 
year cfs 

1974 931 

1975 2051 

1976 1101 

TABLE 16 

AVERAGE CONCENTRATICNS AND LOADrnGS FOR 
PHOSPHORUS AND AMM:NIA AT INDEPENDENCE 

average 
total phosphorus 

concentration loading 
rrg/1 lbs/day 

0.36 

0.44 

0.38 

1534 

4880 

2030 

average 
annonia-N 

concentration loading 
rrg/1 lbs/day 

0.76 

0.56 

0.55 

4587 

4465 

3254 

The average yearly total phosphorus loadings do not seem to show a conclusive 

Pattern, but rather seem to fluctuate randomly. Actually, phosphorus loadings at 

Independence have probably remained aJ:x:,ut the same or slightly decreased. The 

changing average daily loadings fran year to year seem to reflect the flow 

conditions during the time sanples were collected. It has been shown elsewhere 

that phosphorus loadings increase as flow increases, with maxim.lm loadings 

occurring during maximum runoff conditions. This data seems to follow that pattern, 

but the number of samples collected is insufficient to reach a positive conclusion. 
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The average yearly armonia values at Independence seem to smw a definite 

improvement. This data indicate there was a slight reduction in the concentration 

and loading during the 197 7 water year. A similar pattem was observed in the 

average concentrations recorded, and also the maximum ammnia values recorded 

. during the three year peric:d. Much of this improvement can be attributed to the 

increased nitrification at the Akron Wastewater Treatment Plant and improvements 

made by several nrun.icipalities in the Tinkers Creek Basin. 

Substantial anounts of data and a report on the water quality of the lower . 

CUyahoga River have been furnished to Ohio EPA by the Cleveland Water Quality 

Program. Most of their data has been converted to loadings which rrore accurately 

reflect actual changes of water quality. Tables 17 and 18 list this infonnation 

for two of their sanpling sites. This data seems to indicate that substantial 

irnprovements in the water quality in the lower CUyahoga River have taken place 

over the last several years. Pollutants which have been reduced significantly 

since 1970 include pmsphorus, organic nitrogen and armonia. Increases in the 

dissolved oxygen concentration are also evident. Biochemical oxygen de.randing 

(BOD) substances have remained about the same below the Cleveland Southerly WWl'P 

discharge, but have decreased at Center Street. 

The Center Street Sait;)ling site is used to establish pollutant loadings 

entering Lake Erie fran the CUyahoga River. 'Ihere has been rm.ich talk that lake 

Erie nay be recovering from its present state of advanced eutrophication as 

pollutant loads entering it are redoced. The data from the Center Street rronitoring 

site v.0uld seem to indicate the pollutant loads entering lake Erie from the 

Cuyahoga River have been reduced. This is illustrated by Figures 20, 21, and 

22 which show three parameters which have shown significant improvements. There 

were sane unexplainable increases of poosphorus in 1971 and organic nitrogen in 

1972, but the general trend definitely shows a decreasing :pJllutant load to lake 

Erie from the Cuyahoga River. 
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Table 17 Average Loadings For Cuyahoga River At Mile Point 11. 0, 
Lower Harvard Avenue 

tons/day 

1970 1971 1972 1973 1974 

Average Flow, MGD 766 747 977 877 *842 
Dissolved Oxygen N/A 20.8 N/A 31.1 30 . 1 
Biochemical Oxygen Demand 35.5 33. 0 46.9 37.3 36.2 
Chemical Oxygen Demand 208 196 208 165 169 
Non-filterable Residue 249 246 583 311 312 
Total Phosphorus 5.7 4 . 7 4.1 3.7 2.8 
Organic Nitrogen 10.9 6. 5 8 . 6 4.8 4.9 
Ammonia Nitrogen 11.2 13. 7 10 . 2 9.9 8.1 
Nitrite Nitrogen 1.2 l. 3 1.3 0.8 0.7 
Nitrate Nitrogen 4.2 6.0 8.2 6.3 4.0 

Table 18 Average Loadings For Cuyahoga River At Mile Point 1.0, 
Center Street 

tons/day 

1970 1971 1972 1973 1974 

Average Flow, MGD 805 784 1025 921 *884 
Dissolved Oxygen 18 . 5 13.4 25.2 20.4 21. 7 
Biochemical Oxygen Demand 26.5 28.4 30 . 8 23.8 22.1 
Chemical Oxygen Demand 154 170 154 134 114 
Non-filterable Residue 225 167 141 158 162 
Total Phosphorus 2.0 2. 6 2.1 1.2 1.1 
Organic Nitrogen 7.7 5.6 9.8 5.0 3 . 7 
Ammonia Nitrogen 20.5 19.9 17.1 16.5 15.1 
Nitrite Nitrogen 1. 0 0. 8 1.3 0 . 8 0.8 
Nitrate Nitrogen 3.8 4.1 7.8 5.4 3.6 

* Estimated Flow. 

N/A - Not available due to equipment failure and limitati on. 

Tables from Cuyahoga River Monitoring Program For 1976, furnished by 
Cleveland Water Quality Pro gram. 



3---------------. 
r-

• ._.,J · 

• .,i ~ . ~ ~-~ • T 

- :~: -- ff., - '.,i~- ---:-1----...... 
.t,-:7 ... \ .... . .,.. . 

: ~.:, .:· .... > ~ :_:_ ~'· t 
0 .......... .._-'--------......... --.. 

'70 '71 '72 '73 '74 

FIGURE 20 AVERAGE TONS PER DAY OF 
TOfAL PHOSPHORUS AT M)lJTH 
OF CUYAHOGA RIVER 

22 

20 
>-('lj 

..::, 
18 ' Ul 

i:: 
0 

:,. 

+J 16 
.. 

14 ..... ..._..._ __ __._ __________ __._ __ __ 

1 70 '71 '72 '73 '74 

FIGURE 21 AVERAGE TONS PER DAY OF 
AMrvDNIA NITROGEN AT MOUIH 
OF CUYAHOGA RIVER 

10 

8 

2 

0 
'70 '71 '72 '73 '74 

FIGURE 22 AVERAGE TONS PER DAY OF 
ORGANIC NITROGE:\I AT MOUTH 
OF CUYNIOGA RIVER 

LJata Furnished by Cleveland Water Quality Progra~ 

' ' .., 



1977 water Year Stmnary 

The water quality of the CUyahoga River, during the 1977 water year, 

e,q;,erienced significant setbacks. Previous years data have been indicating 

steady signs of inproving water quality downstream of Akron and Cleveland, 

the two largest rretropolitan areas in the basin (1975 & 1976 305 (b) Reports). 

H<:Mever, during the past water year, two accidents are primarily responsible 

for the worsening conditions in the river. 

On June 23, 1977, a twelve foot dianeter sewer exploded in Akron. The 

accident was caused by the ignition of gases fran an industrial spill of 

volatile latex rraterial into the sewer. 

This resulted in the loss of approximately 14 million gallons per day 

of raw sewage from the sanitary system and occured throughout the suntrer 

rronths of 1977. The sewage overflowed into the Ohio Canal which enptied 
) 
, into the Little CUyahoga River and finally flowed into the CUyahoga River. 

The irrpact of this large volume of wastewater was severe. Elevated 

levels or violations of pH, armonia, chloride, MEAS, fecal colifonn bacteria, 

phosphours, ECO, lead, and phenols were detected in the Little CUyahoga 

River as well as lower di.ssolved oxygen concentrations. Much of the wastes 

settled out fonning large sludge deposits along the stream bottans of the 

Ohio Canal and the Little CUyahoga River. 

The wastes were further diluted in the main stern of the Cuyahoga River 

but the water quality was still significantly irrpacted. Data collected by 

the U.S.G.S . continwus water quality IYDnitor located at Old Portage revealed 

significant reductions of dissolved oxygen compared to previous years. In 

fact, dissolved oxygen concentrations dropped to zero several ti.mas during 



the nonths of July and August. These anoxic conditions were caused by the 

decay of the large anounts of organic wastes entering the river fran the 

ruptured sewer. 

Further downstream (approx. 5 miles) at the Akron wastewater treatment 

plant, the water quality of the river was still greatly affected by the 

overflow of the raw sewage fran the broken sewer. Data oollected by the 

Akron Water Pollution control Lab:>ratory indicate that dissolved oxygen levels 

regressed to the lower levels which occurred in 1971. Until the 1977 water 

year, dissolved oxygen levels were showing a steady increasing trend since 

1969. The average concentrations of other sewage related pararreters were 

significantly higher than previous years data. Average armonia concentrations 

for 1977 were double those that were recorded for the 1976 water year. The 

distance of the CUyahoga River directly affected by the rcM sewage overflow 

is uncertain. Data from the U.S.G.S. continuous water quality nonitor 

located at Independence, (approx. 28 miles from the confluence of the 

Little CUyahoga River), also indicate lower dissolved oxygen ooncentrations 

than previous years ~ There wer 17 days during the past water year where the 

concentration of dissolved oxygen dropped below the water quality standard 

of 4. 0 rrg/1. During the 1975 and 1976 water years, violations of the 

dissolved oxygen standard were m:asured on only three days out of each 

year by the oontinuous water quality nonitor at Independence. It is 

probable that these violations were at least partially influenced by the 

spillage of rcM sewage from upstream at Akron. 

Further downstream at the Cleveland southerly Sewage Treatrrent Plant, 

another accident occurred which caused water quality problems in the 

CUyahoga River during the 1977 water year. On April 26, 1977, there was 

an explosion in the compressor building, which totally el iminated t.li.is 
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plant's aeration facilities. This limited treatrrent at this 90 

million gallon per day plant to only primacy settling and chlorination. 

This greatly increased the anounts of suspended solids, BOD, an:nonia, 

and phosphorus entering the river. Repairs were not corrpleted until 

June 22, 1977. The lower Cuyahoga River usually experiences low dissolved 

oxygen levels and high suspended solids and amronia concentrations but 

conditions were significantly worse during these nonths. 

The water quality conditions in other portions of the Cuyahoga River 

Basin generally renained the same. The ~ion and upgrading of 

wastewater treatrrent systems is continuing throughout the basin and 

localized inproverrents in water quality are anticipated for the 1978 water 

year. 
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New and Improved Facilities 

The following wastewater treatment facilities in the CUyahoga River Basin 

have had .inprovements as listed within the last 5 years: 

Municipal 

1 . City of Independence (FUnreyer Road Plant) has 250, 000 gp:i secondary 
treatment plant was constructed in 1972. 

2. City of Solon's Central Plant, added centrifuge to sludge handling 
facilities in 1972. 

3 • City of Bedford - upgraded and expanded their existing plant to a 
3.2 mgd tertiary treatment plant with oxidation towers, microscreens 
and phosphorus rerroval. Plant construction was corrpleted in 1975. 

4. City of Twinsburg - upgraded and expanded plant to a 2. 2 mgd plant 
with activated sludge, phosphorus rerroval, and microscreens. Plant 
construction was carpleted in 1973. 

5. CUyahoga County Walton Hills Plant - expanded and upgraded their 
existing treatment plant to O. 75 mgd with hydroseives and aerated 
lagoons. This construction was completed in 1974. 

6. Cuyahoga County Echo Hills Plant - a new 36, 000 gp:i treatment plant 
with activ'ated sludge and rnicrostrainers was constructed and corrpleted 
in 1974. 

7. Surnnit County Roseland Estates Plant - upgraded existing treatment plant 
with aerated lagoons. Construction -was corrpleted in 1975. 

8. Summit County Robi..rn-.o:xl Plant - a new . 018 mgd tertiary treatment plant 
was constructed in 1975. 

9. Sunmit County Ohio Sports Center Plant - a new . 22 rrgd tertiary treat­
ment plan~ was constructed in 1974. 

10. Sumni t COlmty Aurora Shores Subdi. vision Plant - expanded and upgraded 
to a 0.25 mgd tertiary treatment plant. Construction -was carpleted in 
1974. 

11. City of Akron - added Zimpro sludge treatment facilities in 1972 and 
have plans approved for sludge disp::,sal facilities in 1977. 

12. Mobile Manner - a new . 04 mgd tertiary plant was constructed in 1975-
Sumnit County sani-public plant. 

13. Peninsula Night Club - Peninsula had a new . 012 mgd tertiary treat:Ire.11t 
plant constructed in 1974. 

14. Feil Lake Park, Surnnit County - a new . 005. mgd tertiary treatrrent 
plant was constructed in 1974. 
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15. Village of Middlefield - upgraded existing treatment plant with an 
aerated lagoon. 

16. City of Aurora (Waldon Plant) - expanded and upgraded plant to 
160,000 gp:i with activated sludge, sand filter, and rretering. This 
was constructed in 1975. 

1 7. City of Aurora ( Geauga Lake Plant) - expanded plant to 400,000 gpd 
in 1975. 

18. City of Aurora (Four Seasons Plant) - expanded plant with addition 
of a 40,000 gpd package plant. 

19. City of Ravenna - expanded and upgraded plant to a 2. 8 mgd activated 
sludge, phosph:Jrus reroval, microscreens, sludge digestion and gas 
recirculation. Construction was carpleted in 1975. 

Industrial 

1. Goodyear Aerospace: Oil water separation was installed. 

2. lt>hawk Rubber: Industrial process wastewater to City in 1970. 

3. B.F. G::>odrich, Main Plant: Installation of collection basin for 
oil and suspended solids reroval. 

4. B & O Railroad, Akron: Installed oil separator and holding tank. 

5. Alside: Partial tie-in to sanitary (Mud Brook Interceptor) in 1971. 

6. Hudson Plating: Shut down. 

7. Tecumseh Cor. Box: Primary clarifier installed (1971). 

8. Akron Packing: Sand filters and chlorination was provided and the 
system was upgraded with a flow equalization grease tank in 1976. 

9. Procex: Eliminated process wastewater discharge. 

10. North American Manufacturing: None (non-contact cooling water . 012 
rngd) • 

11. Cleveland Cap Screw: Tied process water into Cleveland system. 

12. Bradley Metal: Installed recycle system; no discharge. 

13. Lamson-Sessions, Brookpark; Tied into sanitary system. 

14. Parr, Inc.: Eliminated process wastewater discharge. 

15. Q1C Olevrolet, Parma: Oil ski.mrers provided for storm water runoff. 

16. Allied Chemical: Mditional recycling capacity was provided. In 
1976 a partial shut down was initiated and plans to eliminate the 
discharge were drawn up. 

- 122-



17. Elco: Tied into Cleveland system. 

18. Harshaw Chemical: Hydrofluoric Acid process changed to yield dcy 
by-products calcium sulfate which is trucked to landfills. Initiated 
construction for BPI' facilities in 1976. 

19. Ford t-ntor: Improved oil separation facilities provided. They will 
also carbine all engine plant wastewater/soluble oil flows for 
treatrrent plant #2. 

2 O. u. s. Steel Central Furnace: Added polymer feed to clarifier . 

21. Republic Steel, Cleveland: Oil separation and solids rerroval were 
improved. Recycling systems were built for steel plant #1-4, blast 
furnace #5, and 6 blast furnaces in 1976. 

22. Portage County Franklin Hills Plant - expanded to a 1. O m;d secondary 
treatrrent plant in 1974, and added ph::>sphorus rerroval in July 1976. 

23. City of Broadview Heights (Vineyards) - a new .10 rcqd plant with 
extended aeration and tertiary rapid sand filter was constructed in 
1974. 

24. Sunmit County - Fishcreek; (New Facility) is to discharge 4 m;d with 
tertiary bio-discs treatnent and chlorination. 

25. Macedonia #15 has sutmitted plans for expansion from 1 m;d to 3 m;d 
with extended aeration, phosphorus rerroval, and chlorination. 

26. Sunmit County,Hudson #5 is planning an expansion of facilities to 
increase their flow fran 0. 2 rrgd to 0. 8 rcqd. 

27. Sunmit County, Westm:mt t\bods; (New Facility) is to discharge 54,000 
gpd with tertiary treatrrent and chlorination. 

28. Cleveland Southerly - construction was initiated during 1976 to 
increase capacity from 90 rrgd to 200 m::;rd. Treatnent will be upgraded 
to tertiary with nitrification. Final completion of all phases of 
construction is scheduled for 1983 to 1985. 

29. Middlefield Swiss Cheese: An additional surface aerator has been 
provided. Construction began on BAT facilities in 1976. 

30. Johnson Plastics: SUrface sand filters and chlorination was provided 
for sanitary waste. 

31. A. C. Williams (Iron and Steel) : Partially shut dcwn. 

32. A.C. Williams (Aluminum and .Magnesium): Feduced production. 

33. Hamilton Kent: Sanitary waste tied into Kent system. 

34. Hydraulic Pressed Brick: Eliminated discharge. 

35. Teledyne Monarch Plant#2: Improved oil rerroval. 
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36. Lamson-Sessions: Installed pretreatment and then tied all process 
and sanitary waste-.ater into Kent system. 

37. Eclat Rubber: Shut down for urban renewal. 

38. Norton Company, Tallmadge: Improved solids renoval. 

39. Hilltop Sand and Gravel: Improved settling basins and reduced stonn 
water erosion. 

40. Firestone: Oil collection basin installed. 

41. J & L Steel: Blast furnace recycling was provided and also oil renoval 
facilities for rolling mills. 

42. E. I. DuPont: Clarifier provided and concrete bins built to contain 
zinc raw materials. Construction of an inpourrling basin was initiated 
in 1976 to handle contaminated water. 

43. C.E. I.: Converted to dcy fly ash handling. 

44. Sherwin Williams: Process wastewater tied into Cleveland system. 

45. Stroup Sand and Gravel: Improved settling basins and reduced stonn 
water runoff . 

46. Chrysler Corporation: Built pond wi th oil renoval facilities. 

47 . Norandex: Improved solids renoval. Discontinued anodizing operations 
in 1976. 

48. Ferro Corporation, Cleveland Division: Pretreatment facilities. 

49. Zircoa: Progressing towards ccrnplete recycle. Plans were approved 
for BAT facilities in 1976. 

50. Great Lakes Etching: Eliminated chromium fran operation. 

51. Consolidated Natural Gas: Use of chranate paints stopped, also chrorre 
treatment of cooling water discontinued. Chlorination of sanitary 
waste is to be carpleted in 1977. 

52. I.ester Industries: Preparing plans to tie into sanitary sewer. 

The Cuyahoga River Basin exhibits water quality conditions ranging from 

clean water areas to grossly polluted zones. In the upper reaches, the river 

flows through f armland and sparsely populated areas . Isolated data collected in 

1973 indicated that there were some dissolved oxygen and fecal colifonn bacteria 
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violations in the upper reaches, but water quality is generally very good in this 

area. 

The middle and lower sections of the Cuyahoga River receive oonsiderable. 

arrounts of industrial and municipal wastes fran Akron and Cleveland, and fran 

numerous smaller cities and villages located on tributaries of the CUyahoga 

River. The City of Kent, which is located in the upper middle section of the 

basin, marks the beginning of water quality degradation in the mainstem. 

In the sumrer when stream flows are reduced, the City of Akron may use 

nearly the entire flow of the river at the Lake Rockwell Dam for water supply 

purposes. Under these circumstances, little water is available through the City 

of Kent to help dilute the high ooncentrations of colifonn bacteria, roo, armonia, 

and phosphorus. Below the City of Kent, several small dams create FOQling areas 

having slow rroving water and reduced dissolved oxygen concentrations particularly 

during surttner nonths. 

The City of Akron, located in the middle portion of the Cuyahoga River Basin 

has a major impact upon the river. Numerous industrial discharges and the Akron 

Wastewater Treatment Plant contribute considerable arrounts of pollutants to the 

river. During periods of low flow, these dischargers account for 80% of the flow 

in the Cuyahoga River below Akron. 

Further downstream, at the confluence of Tinkers Creek, additional pollutant 

loads are added to the ma.inst.em. Tinkers Creek receives the discharges fran 

several sizable municipal waste treatment plants in addition to nurrerous smaller 

semi-public facilities and several industrial plants. Isolated areas in the 

upper slow rroving PJrtions of Tinkers Creek and its tributaries experience signi­

ficant water quality problems. Al though rrruch of the upstream organic p::>llutant 

load may be reduced by natural stream purification processes before it reaches 

the Cuyahoga mainstem, nonetheless, the flow at the rrouth of Tinkers Creek still 

contains significant concentrations of phosphorus and phenols. 
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The water quality in the lower section of the Cuyahoga River, which flows 

through the Cleveland area is poor. Major dischargers such as Cleveland Southerly 

Wastewater Treat:Jrent Plant and several sizable industries have a significant 

impact on the water quality in this reach. Also, the tributaries which enpty 

into this segrrent of the river are severly polluted. The intrusion of Lake Erie 

waters at the rrouth causes a stagnation in the river allowing ti.Ire for the organic 

material to exert its load, thereby decreasing the dissolved oxygen concentration. 

During higher flows, urban runoff and combined sewer overflows contribute add­

itional pollutant loadings to this already severly polluted segrrent of river. 

Although numerous areas in the Cuyahoga River Basin are experiencing water 

quality violations, irnprovenents in water quality are evident. The number of 

water quality violations and the naximurn concentrations for rcany parameters are 

decreasing throughout the basin. Data collected in the Akron and Cleveland areas 

show there have been significant irnprovem:nts in water quality in the Cuyahoga 

) mainstem over the past 6 to 8 years. These trends indicate that pollution 

abatem:nt efforts are beginning to accarcplish their intended goals. 

D. Chagrin River Basin 

The Chagrin River is a fast flowing stream with goa:1 assimilative 

capabilities. Water quality throughout the basin is good even though it 

receives discharges fran numerous wastewater treatrrent plants and leachates 

from areas having septic tanks. Because the vast najority of these plants 

are small and tend to be scattered througmut the basin, the only irrpact 

these facilities appear to have on stream water quality is to elevate bacterial 

levels above acceptable limits. ~.11 other water quality criteria appear to 

be in confornance with water quality standards with the exception of an 

occasional violation of the public water supply standard for phenols at the 

Willoughby water supply intake. 
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There is only one najor industrial discharger in the basin. This 

facility is located in Chagrin Falls and discharges :i;>aper mill waste con­

taining suspended solids and oxygen demanding naterials. The najor municipal 

dischargers include Chagrin Falls, Aurora, and Solon N.E . WWI'P. There are 

over 50 small "package plants" serving conm:rcial establishnents and housing 

developm:nts with flows of less than 0.025 rrqd. 

The lower reaches of the river have reaeration capabilities. In the 

Chagrin Falls area, the stream experiences a drop of rrore than 90 feet in 

gradient. Such a steep gradient provides excellent stream reaeration which 

assists in the natural assimilation of oxygen dem3nding naterials such as 

those discharged by the paper mill and by the Chagrin Falls WWl'P and other 

upstream sources. 

One notable iroproverent in water quality in the basin is evident. The 

reach below the Chagrin Falls hWI'P has lower levels of fecal colifonn 

bacteria apparently due to the new advanced waste treatment facility corrpleted 

by Chagrin Falls in 1973. other irrproved facili ties should help to upgrade 

quality in the basin. Chase Bag installed a new clarifier and additional 

tank storage which allows for rrore recycling and a reduced volurre of dis­

charge. Several nrunicipal waste treatment facilities have increased their 

capacity and provided for advanced waste treatment. These include Aurora­

Jackson Road, Russel Park, Pilgrim Village, and McFarland Creek. 

1977 Water Year Surcmary 

From the data collected during water year 1977, it appears that 

there was no significant change in the water quality of the Chagrin River 

from the 1976 water year. Except for phenolic comp:)unds, all sarrples 

rollected during the water year met the water quality standards. 

Phenols were in violation of the public water supply intake criteria 

for 50 percent of the samples taken. The source of these violations is 

unknown. 
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E. Grand River Basin 

overall, water quail ty in the Grand River is very good. M::>st of the 

basin drains rural areas having few point source discharges. Those point 

sources have only a localized inpact on water quality. The only problem 

area in the basin is located near the rrouth of the Grand River. Here, 

several paraneters have exceeded water quality standards. However, 

at the sampling station located at S.R. 84 just upstream from the rrouth, 

data collected during the 1977 water year indicated very good quality 

water. 

-
At sampling sites located at S.R. 535 in Painesville and near the rrouth 

of the river, phenols and chlorides were nearly always in violation. Maximum 

recorded concentrations of phenols and chlorides were f i ve and ten tirres the 

allowable concentrations respectively. In addition, dissolved solids and 

fecal coli form bacteria were -well in excess of the allowable limits when 

samples were taken. Dissolved oxygen concentrations were often below 4 rrg/1 

in the surrmer rronths. Occasional violations of the standard for annonia and 

MEAS were recorded as were single violations for temperature, pH, and copper. 

Using the long t erm data (1970-1976) collected at the U.S. Geological 

Survey continuous rronitor station near Painesville, it is possible to 

evaluate water quality trends in the river at this location. It would 

appear that terrperature, dissolved oxygen, and specific conductance values 

have remained fairly constant during the past six years. However, values 

for pH seen to have improved significantly. Although violations still 

occur, the frequency of these violations is less and t he pH values lower. In 

1970, max:i.murn pH values recorded for each rronth ranged from 11.9 to 10.0, 

which were considerably over the upper pH limit of 9. O. By 1973, the maximum 

values ranged from 10. 9 to 7. 9. And 1976, during the water year, only one 

pH violation was recorded a 10.6 during the rronth of Januaxy. 
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have rercoved the dilution factor which was present during previous years. 

The Painesville Sewage Treatment Plant, which is the primacy source of 

organic pollutants on the lower Grand River, is scheduled to canplete 

upgrading to a tertiary plant in 1978. Also many of the other sources of 

organic wastes have been eliminated or are scheduled to be eliminated. With 

these irrproverrents, the dissolved oxygen and amronia problems in the lower 

Grand River should be eliminated. 

The dissolved solids and chlorides problem has inproved but has not 

been eliminated by the closing of the Dianond Shamrock COrrpany. These 

paraneters are still in violation of water quality standards during lower flow 

periods. The source of these violations is frc:m the abandoned Diarcond Shamrock 

lagoon. This 200 acre waste lake ccntinues to leach along the banks of the 

Grand River, causing dissolved solids and chloride violations when ever there 

is insufficient flow in the Grand River to dilute these materials. 

pH violations which have occasionally occurred during past years should 

now be totally eliminated .since the source of these violations was the Dianond 

Shamrock discharge. 

'lhe water quality of the lo'IM:r Grand River should continue to show 

significant irrprovem:mts during the next fEM years. Because of the pollution 

abaterrent efforts by the industries and the municipalities of this area the 

lc:Mer Grand River should return to a high quality stream. 

In the upper reaches of the Grand River, it appears there were no 

significant changes in water quality during the 1977 water year. In these 

areas the water quality continues to remain very good. 
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'Ihis irnproverrent in pH can be attributed in large part to pH control 

irnproverrents nade by an industrial facility. This sane facility has recently 

ceased operations. CUrtai.lment of this discharge to the river sh::>uld bring 

about reductions in suspended solids, dissolved solids, chlorides. Further 

pollutant reductions are anticipated in this basin as irnproverrents are 

made to the Painesville ww.rP (upgrading to provide tertiary treatment). 

Several facilities incltrling the Painesville Municipal Power Plant plan to 

eliminate their discharge while several industries propose to tie into 

rmmicipal sanitary sewers. Elsewhere in the basin, o,.o ww.rP's (Chardon and 

Jefferson} expanded capacity and upgraded their respective treatment processes. 

1977 Water Year Surnnary 

The water quality in the lower segrrent of the Grand River appeared to 

exp;rience several changes during the 1977 water year, according to data 

collected at State Route 535 • .r-bst of the changes were attributable to the 

elimination of the Diarrond Shamrock discharge. Generally, historical problems 

with dissolved oxygen at this site seaned to worsen, while past problems with 

dissolved solids, chlorides, amronia, and pH appeared to inprove. 

The nurrber of days during the sumer nonths which experienced dissolved 

oxygen violations were similar to previous years but the severity of the 

violations or the minimum concentrations seemed to wDrsen. This phenomenon 

was probably due to o,.o circumstances. 

First of all, weather conditions were less favorable during the 1977 

water year. Generally lor.ver flows and higher temperatures occurred during 

the water year, especially during the late spring nonths. This ~uld cause 

lower dissolved oxygen concentrations even though organic pollutant loadings 

ma.y have remained the sane. Also, the elimination of the 90 million gallon 

per day Dianond Shamrock discharge, which was low in organic pollutants, may 
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F. Ashtabula River Basin 

Water quality in this basin strongly parallels that of its neighJ:oring 

basin to the west, the Grand -River. This basin drains predaninantly rural 

areas with only a few minor point sources causing localized problems. Water 

quality is very gocxi throughout the entire basin with the exception of that 

portion located near the nouth in the City of Ashtabula. The major problem 

in this area is associated with industrial discharges to Fields Brook, a 

tributary to the Ashtabula River near its nouth. 

Fields Brook receives the discharges fran 9 industrial sources. 

Sampling of this stream reveals frequent standard violations for total 

dissolved solids, mercury, chlorides, phenols and MBAS. Less frequent 

standard violations for lead and copper have also been detected. 'Ihe discharge 

from Fields Brook appears to degrade water quality in the rnainstan of Ashtabula 

River, particularly during low flow pericx:is. Discharges from Fields Brook 

are believed responsible for 2 dissolved oxygen violations, and single 

violations for chloride, copE)er, and lead roted at the 5th Street Bridge in 

Ashtabula. Fecal colifonn bacteria violations ~e frequent occurrences at 

this location also. 

Several industrial facilities in the basin have constructed or improved 

their waste treatment facilities. New Jersey Zinc installed a new lime 

slurry system to provide better pH control, while Diarcond Shamrock has 

installed facilities to provide primary and secondary neutralization, 

filtration, and oil and grease reroval. The total discharge volurre from 

Diamond Shamrock was reduced during 1976 with the canpletion of a new 

cooling water recycle system. Olin Corp. is pursuing a program to .improve 

pH control and also initiating steps to reduce the arrounts of organic chemicals 

entering their waste treatment system. C-.eneral Tire has significantly 

reduced its waste volmne discharge and Reactive ~.etals plans to upgrade 

their wastewater treatment facility. 
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1977 Water Year Sum:nary 

The Ashtabula River basin has not changed significantly during the 1977 

water year according to Ohio EPA's data; however, at the U.S.G.S. gauge at 

State Road (Ohio EPA's Prinary Sampling Site) the first historical docum:nted 

phenol violation of 18 ug/1 was recorded ~n 11-17-76. On 4-7-77 the second 

phenol violation was documented as well as a 2.5 ug/1 PCB concentration. 

Continued rronitoring of the Strong Brook tributary revealed the general 

location of the phenol source that has been.found to be in violation in all 

samples taken at the rrouth, with the highest concentration of 12,500 ug/1. 

Also, a .93 ug/1 concentration of Dieldrin has been docurrented on 6-8-77 at 

the rrouth of Strong Brook. Other cortp)unds rronitored at the rrouth incltrle 

Endosulfan I (. 79 ug/1) and Endosulfan II (. 72 ug/1) • 

The tributary to Fields Brook draining the Diarrond Shamrock and Detrex 

property was rronitored six tjJoos during the 1977 water year. Upstream of the 

Diarrond Shamrock discharge at a point where State road corsses, a dense 

product was obse..-rved several tines in the stream's sedinent bottom. Apparently, 

a batch discharger releases this product periodically. Chemical analysis of 

this l::ottan sludge revealed 1. 21 PPm of Trichlorethylene and • 26 PPM of 

Tetrachlorethylene. Other typical violations associated with this tributary 

are chlorides, phenols, armonia, MJ3.Z)S, cadmium, Diss. Iron, oil and grease 

and lead. 

G. Conneaut Creek Basin 

Like the Grand and Ashtabula Rivers, Conneaut Creek drains rural areas 

with a few point source disc."larges resulting in rni.mr localized water 

quality problems. Conneaut Creek is one of only a few streams in Ohio that 

can support a cold water fishery. It is not without its problems. Fecal 

coliform bacteria violations occur throughJut the basin; the result of 

septic tank leaching or discharges from "package waste treatment plants" 

that serve carmercial establishments or small housinq developrrents. 
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A few heavy netal violations have l::een noted in the basin. A lead 

violation was noted at the Furnace Road station near the Ohio-Pennsylvania 

state line. One copper and one lead violation were observed at the U.S. 

Geological Survey gauging station just upstream of the City of Conneaut. 

Slightly elevated concentrations of nutrients have been noted at various 

sanpling stations throughout the basin. The origin of these nutrients is 

probably the result of nonpoint sources and discharges from "package waste 

treatment plants." 

1977 Water Year Surtm3J:'Y 

The Conneaut Creek basin in Ohio has not changed significantly during the 

1977 water year according to Ohio EPA's data; however, at the U.S.G.S. gauge 

at Keefus Road (Ohio EPA's Primary Sanpling Site) the first historical 

dcx:=urrented phenol violation of 29 ug/1 was recorded on 11-17-76. 

The single citizen carplaint received during the late surnner Cctober 1977 

was concerned with a major city of Conneaut Sanitary by-pass. On 9-1-77 

The Conneaut Creek at Main Street (downstream by-pass) was found to be noderately 

high in fecal colifonn bacteria (5800 #/100 ml) • Also, the fecal colifonn 

bacteria count average for the 1977 water year was sixteen tines in magnitude 

higher at the nouth of the Conneaut Creek as c:omf)ared to the 1976 water year 

average, indicating that the by-pass occurred for an extended period of time. 

The location of the by-pass was found to be between Center Street and Mill 

Street. To correct this situation the City of Conneaut increased their 

purrping capacity at their pumping stations by installing new compressors. All 

problems associated with the above by-pass are being addressed by current 

facility planning. 
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H. Mahoning River Basin 

The water quality in the Mahoning River varies from extrerrely high 

to grossly p::>lluted. 'Ihe upper and middle reaches of the mainsten and rrost 

tributaries are of relatively high quality and include five major reseJ:VOirs 

for recreational and/or public water supply uses. As the river approaches 

and flows through the City of Warren, septic tank leachates and numerous 

combined sewer overflows cause elevations of bacterial levels and just 

downstream of Warren the water quality is drastically reduced by discharges 

fran several industrial discharges. Fran here to the Ohio-Pennsylvania State 

line, a distance of rrore than fifteen river miles, the water quality is 

extremely p::,or. In fact, this reach is perhaps the rrost p::>lluted b:x:ly of 

water in the entire state of Ohio. 

The existing water quality of the upper to middle reaches of the 

Mahoning River is generally very gocxi and should continue to be of fairly 

high quality since nruch of the drainage basin lies in rural and low population 

density areas. Alliance is the only major city in the upper reaches of the 

basin and does have sane impact on the water quality. According to data 

collected during 1977 at Alliance, the water quality is fairly gocd except 

that the stream standards for fecal colifo:r:m bacteria and phenols ,;,.ere 

violated occasionally. 

'1\-.'o high quality reseJ:VOirs, lake Milton and Berlin Reservoir, are 

located in the middle reaches just downstream of Alliance. These reseJ:VOirs 

are used for pr.irnary and secondary contact recreation . The Pricetown sampling 

site on the rnainstem just downstream of Lake Milton has high quality water 

with only occasional violations of the fecal colifo:r:m bacteria standard. 

The West Branch enters the rnainsten just downstream of Newton Falls. This 

is a very high quality tributary as it generally flows through rural and 

undeveloped areas. 

Water quality data collected at the Leavittsburg rronitoring station, a 



few miles upstream of Warren, indicates that water quality conditions here 

were relatively good. There are consistent violations of the general 

stream standard for fecal coliform bacteria presumably due to the discharge 

from the Newton Falls WWl'P along with leaching from ntmierous septic tanks in 

the Newton Falls and I.eavittsburg areas. 

The Mahoning River flows frc::m I.eavittsburg into the northeast ·section 

of Warren past a steel mill and then south past two municipal parks. The 

water quality in this reach is relatively good despite discharges from 

canbined sewer overflows and from the steel mill. All water quality criteria 

are v.ell within stream standards except fecal colifoi:m bacteria and occasionally, 

zinc and oil and grease. 

The water quality in lower Maooning River from Warren to I.owellville is 

extremely poor due to several factors. These include the need by industries 

to use and reuse the water, discharge of untreated or partially treated 

sanitary and industrial waste loads, and unnatural seasonal flow c;haracteristics. 

This region is heavily industrialized with seven major steel plants which 

may reuse the total flow of the river fran three to five tirres depending 

upon the time of year, and discharge large loads of suspended solids, oil 

and grease, amronia, cyanide, phenolics, metals and heat. There is one 

power plant which also contributes to the thenra.l loadings in this reach. 

There are eight municipal primary and secondary wastewater treatment plants 

which discharge an average of 50 million gallons of wastes per day which 

cause elevations of BOD, armonia, and bacteria. 

The water quality of the Mahoning River changes drastically downstream 

of Warren due to pollutant loads discharged from the outfalls at the Republic 

Steel-Warren plant. The outfall from the blast fun1ace contributes significant 

loads of suspended solids to the river. Just downstream of the Republic 
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Steel plant, the Warren WWI'P discharges to the river. 'Ibe canbination of 

these tw:> discharges causes elevations in the river of fecal coliform 

bacteria, arrnonia, and lead, as v.ell as increased concentrations of 

phenols, zinc, and occasionally cyanide al:ove water quality standards 

levels. 

In Niles, problem pararreters included fecal coliform bacteria, oil 

and grease, phenols, lead, arrnonia, and zinc, all of which were al:ove 

desirable water quality standard levels. Municipal wastewater discharges 

fran WWl'P's in Niles, M:Ibnald, and Girard cause elevations of fecal 

colifonn bacteria and arrnonia. Industrial discharges in this area add 

anm:mia, oil, grease, zinc, cyanide, chrane, phenol, heat, and metals 

to the river. 

The water quality in the the Youngstcwn-Struthers area of the 

mainstem is further degraded by several industrial dischargers and 

municipal waste-water treatment plants. Oil and grease camonly covers 

much of the river's surface in this area. Armonia, fecal coliform 

bacteria, tanperature, phenols, and zinc are at elevated levels. In 

addition, there are occasional violations of cyanide and copper. 

The water quality at I.Dv.ellville near the Ohio-Pennsylvania state 

line does not improve significantly. 'Ibe Struthers WWI'P is the only 

major p::,int source discharger in this reach. Hov.ever, fecal coliform 

bacteria, amronia, tenperature, phenols, and zinc concentrations are 

al:ove desirable levels. Occasional high concentrations of oil and grease, 

cyanide and copper, and low dissolved oxygen readings have been noted. 

Water Quality Standards are currently being met on rrost tributary 

streams and with the exception of bacteriological violations, are also 

met on the upper mains ten from Lake Mil ton downstream to Warren. Standards 
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are not rret through the lower section of the Mahoning from downstream of Warren 

to the Ohio-Pennsylvania state line. The problematic parameters in this reach 

include fecal colifo:rm bacteria, dissolved oxygen, temperature, amronia, phenols, 

zinc and occasionally cyanide, copper and lead. Ohio Water Quality 

Standards (OAC 3745-1) include specific standards for the Mahoning River, which 

were adopted by the Water Pollution Control Board on July 11, 1972. The Mahoning 

standards were revised and pram.tl.gated in late 1977. Many pennits 

and subsequent industrial waste control programs await the establishrrent 

of these new standards. By 1983 the Mahoning River at the state line will be 

suitable for fishing and public water supply. 

Several industrial entities have recently constructed or are now building 

improved wastewater treatment facilities. Many other industries are in the 

planning stage towards providing improved wastewater facilities. Those industries 

which have canpleted improvements or plan improvements are listed below: 

(1) Amsted Industries - improved pickle rinsewater pretreatment with 

tie-in with Alliance sanitary system corrpleted. 

(2) Babcock and Wilcox - improved pickle liquor treatment plus tie-in 

with Alliance. 

(3) Transue Williams - pickle rinsewater pretreated and discharged to 

Alliance sanitary system. Stearn operated forge harrrrers converted 

to conpressed air operation. 

(4) Rockwell International - discontinued operations. 

(5) Copperweld - scheduled to build retention basin with planned 

100% recycle of treated wastewater. 

(6) Republic Steel, Warren - improved solids and oil treatment. 

(7) Thonas Steel Stri p - improved plating solution treatrrent. 
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( 8) General Motors, Packard Electric - improved wastewater treatment 

with construction of tie-in with Warren now conplete. 

(9) RMI - i.nproving their wastewater treatment facilities by use of 

improved retention resis. 

(10) General Electric - has an on-going study and facility i.nproved 

program for reduction of fluorides. 

( 11) Jones and Laughlin, Niles - installing inproved facilities for 

reduction of chraniurn, zinc, suspended solids and oil loading 

in their discharge along with destruction of cyanide. 

(12) Jones and Laughlin, Youngstown; Republic Steel, Youngstown; 

U.S. Steel, Youngstown, and McCOnald; Youngstown Sheet and 

Tube, Yotmgstown, Canpbell and Struthers - in the planning stage 

with Youngstown Sheet and Tube corrpleting construction of cold 

rolling mill and pickle rinsewater treatrrent facilities at C3rrpbell. 

The following lists nrunicipal wastewater treatm:nt facilities that have 

been constructed or upgraded within the last five years: 

(1) Mahoning county Meander Creek Wastewater Treatrrent Plant 

Facility (4 mgd) presently under construction and estimated to be 

in service by September 1976; unit process consists of two stage pure 

oxygen activated sludge treatment providing for phosphorus rerroval 

with lirre addition, rapid sand filters and disinfection by ozonation; 

sludge to be incinerated. 

(2) Village of Cortland Wastewater Treatrrent Plant - construction 

completed to upgrade and expand present treatm:nt facilities; 

plant provides treatm:nt with sludge to be spread on fann land. 

(3) Trumbull County Brookfield No. 4 Wastewater Treatment Plant - plant 

upgraded and with additional capacity added to provide secondary 

treatm:nt. 
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(4) Mahoning County She.tvJOOd Forest Subdivision Wastewater Treatrrent Plant 

- plant upgraded to provide extended aeration with chlorination and 

additional capacity. 

(5) Trurrbull County Newton Manor Wastewater Treatrrent Plant - treatrrent 

consists of contact stabilization sand filter and chlorination. 

(6) Village of Windham Wastewater Treatrrent Plant - treatrrent consists 

of oxidation ditch and chlorination. 

I. Little Beaver Creek Basin 

Water quality in the Little Beaver Creek Basin is good. Discharges 

£rem several municipal WWI'P degrade water quality in localized areas and 

are probably responsible along with septic tank leachate for the violations 

of the fecal colifonn bacteria standard that occur throughout the basin. 

Several industrial discharges cause additional violations of pH, phenols, 

chlorides, MBAS, heavy metals, and amronia. Ab:mt 36 stream miles have 

been designated as "Wild or Scenic" by the Ohio Department of Natural 

Resources. Because the basin has not experienced high intensity developnent, 

it has been able to retain ITD.lch of its natural scenic beauty. Ten areas 

within the basin have been designated as natural areas. Several archaeological 

and historic sites have also been identified in the basin. 

The headwaters of the Middle Fork of Little Beaver Creek receive 

the discharge from the Salem WWI'P. Violations of the water quality standard 

for armonia, phenol, and dissolved oxygen have bee.11 noted at the Beech\\000 

Road sampling station downstream of the Salem wwrP discharge . Stone Mill, 

a tributary to the Middle Fork, drains the southern portions of Salem. 

The water quality in this stream is degraded by industrial discharges. 

Problematic parameters detected include MBAS, fecal coliform bacteria, lead , 

zinc and fluoride. Further downstream, an occasional dissolved oxygen and 

fecal coliform bacteria violations have been noted. 



A water quality problem associated with an industrial waste discharge 

exists in the West Fork. The industrial facility discharges to a small 

tributary which flows into the West Fork. Sampling at the rrouth of this 

tributary revealed significant water quality standard violations for 

pH, armonia, phenols, chlorides, MBAS, and zinc. Occasional violations 

for fluoride and copper ~e also noted. 'Ihe impact of this discharge on 

water quality in the West Fork appears tote localized anrl confined primarily 

to the small tributary because sazrpling further downstream in the West Fork 

showed only a violation for fecal colifonn bacteria. It should te p:>inted 

out that the industrial facility has made efforts to improve the quality of 

its discharge by upgrading its waste treatment systan. 

The rrost severe water quality problems in the basin are found in 

Stateline creek. Stateline Creek, a small tributary to the N'.)rth Fork, 

receives the discharge fran several industrial facilities. Nl.llrerous water 

quality standard violations have been doctJrcented at the sampling site 

located near the rrouth of the stream for armonia, chloride, phenols, total 

iron and manganese. Other violations noted in this stream include selenium, 

lead, zinc, MBAS, and one PCB. These constituents emanate fran tw::> industrial 

facilities engaged in liquid waste disp:>sal operations. leakage and/or direct 

discharges fran industrial lagoons is relieved tote the means by which these 

constituents enter Stateline creek. The flow fran Stateline Creek has been 

shown to have an adverse impact on water quality in the N'.)rth Fork of Little 

Beaver creek. Violations of stream standards for lead and fecal colifo:cm 

have teen detected in the N'.)rth Fork just downstream of its confluence with 

Stateline Creek. Sampling has also revealed high total iron concentrations 

at this location. A continuous water quality rronitoring station has recently 

been installed by the U.S. Geological Survey near the rrouth of Stateline 

creek to oonitor flow, pH, temr;:erature, conductivity, and dissolved oxygen. 



Several industrial facilities in the basin have improved 

or added new waste treatment capabilities. Eljer Plumbingware 

has eliminated their-contact cooling water discharge thereby 

eliminating the discharge of lead to the receiving stream. Chemlime 

Corp. has canpleted construction of an industrial wastewater treatment 

system. Browning-Ferris Industries has discontinued use of 2 lagoons 

which were causing groundwater contamination as well as surface water 

problems. 

1977 Water Year Sumnary 

A total of 42 different locations were samples throughout the 

basin in addition to those sites covered in the 1977 water year. Fran 

the data collected during water year 1977, it appears that there was 

no significant change in the water quality of the Little Beaver Creek 

fran the 1976 water year except for 2 out of 13 samples in violation of 

the phenol pararreter at the u. s.G.S. gauge at mile point 4. 4. 'Ihe phenol 

violations are the f_irst recorded at this U.S.G.S. gauge. Several 

proble.rn areas that were nonitored in the 1977 water year include sites 

in segrrents one and four. 

In segment one violations of arrmonia, MBAS, chlorides and phenols 

have been docum:nted downstream of the old abandoned Neice Chemical 

lagoons. Sanples were collected just before the lagoon tributary enters 

the Middle Fork of the Little Beaver Creek. The various violations are 

listed below: 

Number of 
Parameters Number of samples co2..lected ~fax Min Aug. Violations 

Ammonia mg/ 1 2 2.38 1.17 1 

Phenols ug/1 4 44 12 24 4 

Chlorides mg/1 3 333 196 250 1 

~!BAS mg/1 3 1.19 . 74 .88 3 
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In segment 4 a citizen's canplaint in East Palestine 

warranted sampling of a car wash discharging directly to the East 

Branch of I.eslie Run. This discharge had violations of MEAS and 

Phenol (60 ug/1). Also, an industrial discharger to the headwaters 

of the East Branch of Leslie Run was thought to be contributing to 

water quality violations by discharging slug batches of process 

water. This headwater area will be routinely rronitored to detennine 

the various pollution parameters contributing to the above a::irrplaint. 

I.eachate £ran an Altmrinum Dross spill near Bull Creek dam.stream 

of New Waterford increased stream concentrations of Arsenic into the 

violation zone (1700 ug/1) and had the potential of increasing other 

paramaters (MBAS, Phenol, Diss. Fluoride, amronia and chlorides) in 

Bull Creek above State Water Quality Standards if the area had not been 

cleaned up; however, thanks to Ohio EPA's Errergency Response Section 

the spill was properly disposed of. 

In the headwaters to Bull Creek in Fairfield Tcwnship the first 

docurrented chloride violation (630 m:;-/1) £ran the previous salt pile 

at the inter-section of State Route 7 and State Route 14 was collected 

on 9-28-77. This area will be sampled once a rronth to rronitor chloride 

leachate £ran this chili soil series industrial site. 

~ significant industrial dischargers on the Little Beaver 

Watershed are Chemlirre Corporation and Browning-Ferris Industries of 

Ohio, Inc. (BPI) . Chemlirne Corporation operates a liquid industrial 

waste disposal facility located on the Chemlime Run/West Fork Little 

Beaver Watershed (see attached map). The disposal facilities consist 

of a strip mine cut with lirre neutralization equipnent. 
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Industrial liquid wastes received for disposal by the 

corcpany consist ma.inly of si;::ent pickling acids (H2-S04, HCl, HF, 

HN03). The acids are neutralized, and the resulting slurry is 

placed in the strip mine cut for settling. Pollution problems 

arose when leachate fran the strip mine cut started entering 

Chemli.rre Run. The detri.rrental effects of the leachate were abated 

after Chemlime installed I?Ollution control facilities to collect and 

treat the leachate. COnst.ru::tion of the facilities was ccrnpleted in 

October, 1976. 

The I?Ollution control facilities consist of a neutralization­

aeration-sedirrentation plant preceded by a 2.1 acre or 4.45 MG surge 

}?Ond. Water fran the pond, along with lirre slurry, is pumped to a 

flash mix tank for pH adjustment. It then flows to an 80,000 gallon 

basin for aeration. Solids settle out in two 150,000 gallon primary 

settling I?Onds and in two 620,000 gallon secondary settling }?Onds. The 

supernatant is discharged to Chernli.rre Run. 

Discharge flows fran the }?Ollution control facilities averaged 

0.56 MGD for 1977. The ccrnpany's NPDES pennit authorizes the following 

effluent quality: 

EFFLUENT CHARACTERISTIC 

Dissolved Solids 
Nitrate 
Phosphorus, Total 
Chloride 
Fluoride, Dissolved 
Chromium, Total 
Copper, Total 
Manganese, Total 
Nickel, Total 
Zinc, Total 
Iron, Dissolved 
Total Suspended Solids 

DISCHARGE LIMITATIONS 

Daily Avg 

35 mg/1 

Daily Max 

10,000 mg/1 
500 mg/1 

0.3 mg/1 
2,500 rng/1 

10 mg/1 
300 ug/1 
500 ug/1 

1,500 ug/1 
l ,000 ug/1 
l,000 ug/1 
1,000 ug/1 

45 mg/1 

The pH shall not be less than 6.0 S.U . nor greater 
than 9.0 S.U. 



Although the pollution control facilities were designed 

to achieve an effluent quality within the above discharge limitations, 

effluent quality violations have camonly occurred with dissolved 

solids, nitrate, manganese and pH. Other permit violations have 

occurred because of armonia, a pollutant that was not permitted 

for discharge. Armonia concentrations in the effluent have varied 

between 200 and 300 rrg/1. 

Chemlime has taken steps to reduce the severity of the 

violations by terminating the disposal of certain wastes, which heavily 

contribute to such violations. Olemlime is also investigating several 

m:x:lifications to their disposal and leachate treatment methods, which 

may return the effluent quality back into carpliance with their pennit. 

Chemlime's non-compliance status has been referred to the Environmental 

Law Section for possible legal action. 

In general, BFI parallels Olemlime. The entity operates a 

. liquid industrial waste disposal facility and is located on the 

State Line creek/North Fork Little Beaver Watershed (see attached map). 

Their disposal facilities presently consist of a 98 MG clay-lined 

lagoon with lime neutralization equiprrent. They have proposed to 

install an 80 MG lagoon and a deep well injection facility . 

Industrial liquid wastes received for disposal by the canpany 

consist of spent pickling acids and inorganic and organic sludges. 

The acids are neutralized, and the resulting slurry is placed in the 

lagoon for settling. The sludges are placed directly into the 

lagoon. Pollution problems arose when leachate from two previous 

disposal lagoons started entering State Line Creek. The detrimental 
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effects of the leachate were abated ·after BFI recently 

(November, 1977) installed pollution control facilities to collect 

and treat the leachate. BFI is also in the process of covering 

and reclaiming the n-.u nCM tmused disposal lagoons. 

BFI also employs a neutralization-aeration-sedirrentation 

process for leachate treatm:nt. Leachate £ran a 1 M:i collection 

pond is pumped to a neutralization tank for pH adjustm:nt. It is 

then aerated as it cascades down into a 3 M:i pri.Irary settling lagoon, 

which overflCMs to a 1 M:i secondary settling lagoon. The supernatant 

is discharged to the West Fork State Line Creek. 

Discharge flCMS fran the pollution control facilities have 

averaged 0.3 nGJ. It is expected that the facilities will be able 

to rreet the belCM listed effluent limitations in their proposed NPDES 

pennit. The phenol limitation is still subject to change to a 

stricter limitation. 

EFFLUENT CHARACTERISTIC 

Total Suspended Solids 
Iron, Total 
Lead, Total 
Manganese, Total 
Zinc, Total 
Phenol 

DISCHARGE LIMITATIONS 

Daily Max 

45 mg/1 
1,000 ug/1 

100 ug/1 
2,000 ug/1 
1,000 ug/1 
2,000 ug/1 

The pH shall not be less than 6.0 S.U. nor greater 
than 9.0 S.U. 

Two pararreters that are not limited in the permit, but occur 

in the effluent, are total dissolved solids and chlorides. Total 

dissolved solids are expected to range J::::etween 6,000 and 12,000 mg/1; 

whereas, chlorides are expected to range betweo....n 2, 000 and 5,000 mg/1. 



4. Southeast Region 

The southeastern region of Ohio encanpasses the Muskingum River Basin which 

is the largest drainage basin in the state (over 8,000 square miles), the 

Hocking River Basin, and the minor tributaries discharging directly to the Ohio 

River fran East Liverp:::,ol to Portsrrouth. This region lies entirely within the 

Allegheny Plateau Province. The far northern and westem portions of the basin 

are glaciated, the remainder being unglaciated. Cropland is the primacy land 

usage in the glaciated portion, while in the i.mglaciated areas land usage is 

devoted to pasture land. and livestock. Significant am::>unts of coal still exist 

in the unglaciated portion. The mining of coal (particularly the pre-reclamation 

strip mining operations) and other related activities have given rise to the 

rrost carrnon water quality problem in this region, acid-mine drainage. The 

extent and inpact of mine drainage on water quality was discussed in a previous 

section. Aside from the mine drainage problem, many localized water quality 

problems associated with point source discharges occur in this region. This 

section of the report will highlight those problem areas in the Muskingum and 

Hocking River Basins. No new water quality data was obtained during the 1976 

water year for the minor tributaries that discharge directly to the Ohio River. 

For this reason, no assessment of water quality in these streams will be made. 

For the vast majority of these streams, degradation of water quality due to mine 

drainage continues to be a major problem. 

A. Muskingum River Basin 

Perhaps the best way to describe water quality in the Muskingum Basin 

is to say that it is very diverse. The Tuscarawas River below Barberton 

and Massillon and Rocky Fork Creek below Mansfield have severe water quality 

problems. On the other hand, the Mohican River near Greer or the Muskingum 



River near Beverly have excellent water quality. High fecal colifonn 

counts are the m:,st ccmron water quality problem throughout the basin. 

Occasional water quality standard violations of dissolved 

oxygen, cadmium and total iron were noted in Stillwater Creek below 

Urichsville. In Sugar Creek below the Strasburg ~, high levels of 

fecal colifonn and total iron are often noted. cadmium and copper violations 

have also been noted here. An industrial discharge is believed responsible 

for the heavy rretals found in this location. COpper and cadmium violations 

have been recorded in Wills Creek below Cambridge. High concentrations of 

total iron and high fecal colifonn counts occur .regularly here .also. 

Apparent violations of the water quality standard for phenols were 

noted in the Muskingum River below Coshocton. The average phenol concentration 

(based on 10 sarrples) at this station was 14 ug/1. An industrial discharger 

is believed responsible for these high phenol concentrations. High phenol 

concentrations have also been noted in the Licking River below Newark. 

Heavy industrial loadings to the Newark WWI'P coupled with inadequate treatrrent 

at the plant create serious water quality problems in this stream below the 

wwrP outfall. Aimronia, heavy rretal, and dissolved oxygen violations frequently 

occur at the sampling station downstream fran Newark. 

The m:,st severe point source problems occur in the upper third of the 

Muskingum Basin. Water quality standard violations for cadmium, copper, 

zinc, iron, total chranium, hexavalent chromium, phenol, amronia, and to a 

lesser extent, MEAS are frequently noted in Rocky Fork Creek below Mansfield. 

Nurrerous industrial effluent discharges in this area create these problems. 

In the sumrrer m:,nths when flows are low, heated discharges cause ten;:ierature 

violations. The elevated water terrperatures coupled with biochenical 
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oxygen derranding substances result in dissolved oxygen violations . 

The water quality in Rocky Fork Creek is generally degraded from 

Mansfield downstream to its confluence with Black Fork. In Killbuck 

Creek below W:>oster, violation of water quality standards for 

dissolved solids, annonia, phenols, total iron, copper and lead have 

been noted. Industrial discharges are resp::,nsible for the water 

quality problems found in this stream segment. 

Some of the rrost serious water quality problems in the entire Muskingum 

Basin occur in the Tuscarawas River in the Massillon-Barberton area. 1Dw 

stream flows coupled with nurrerous industrial and rm.micipal point sources 

ccmbine to cause significant water quality degradation. Phenol, annonia, 

dissolved oxygen, chloride, and total and dissolved solids param:ters 

frequently are in violation of standards in this area. At Clinton, downstream 

of Barberton, phenol, arnrronia, dissolved solids, total iron, chlorides, 

dissolved oxygen, and MBAS violations frequently are noted. Phenol violations 

are particularly serious at this station. A ten sample average showed the 

phenol concentration to be 66. 6 ug/1 with the max.inu.un being 273 ug/1. 

Continuing downstream, the Tuscarawas River at New Philadelphia appears to 

recover sanewhat and is not nearly as polluted as it was in the Massillon­

Barberton area. Nonetheless, violations of the standards for chloride, 

amrronia, :manganese, and total iron occurred below New Philadelphia. At 

Coshocton, prior to its confluence with the Walhonding River to fo:rm the 

Muskingum, the Tuscarawas River continues to have violation levels of total 

iron, :rnanganese, and high levels of fecal coliforms. Apparent phenol 

concentrations in the river at Coshocton are well above the water quality 
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standard level. A ten sample average showe::1 the phenol concentration here 

to be 29.2 ug/1 with a maximum of 141 ug/1 (the phenol standard is 10 

ug/1). This is an alanningly high concentration of phenols to be found on 

a continuous basis. 

Nimishillen Creek below Canton is severely degraded. Fecal colifonn, 

anm:mia, and total iron violations occur often in this area. During periods 

of low flow, the dissolved oxygen in the stream drops below the standard of 

5 rtl3'/l. Although only one of four samples showed a phenol violation, the 

other three samples had values near the violation level. 

Even though water quality in the upper Tuscarawas Basin is poor, it 

should begin improving as a result of improvements made by several industrial 

dischargers. Timken Roller Bearing in Canton recently spent $10 million 

for a central treatment facility to handle wastewater from its Gambrinus 

and Duber Avenue plants. When construction is complete, the water quality 

in Hurford Run should sh::M significant .inprovement. SOrce improvement in 

water quality has already been notice::1 in Hurford Run because of a new 

biological treatment plant installed by Ashland Oil Conpany to reduce oil 

and grease and phenolic wastes. Water quality in the East Branch of Nimishillen 

Creek should improve dramatically following conpletion of a $19 million 

control pollution abatement facility by Republic Steel corporation. 

On the Tuscarawas River, Pittsburgh Plate Glass (PPG) in Barberton 

has discontinued production of soda ash but continues production of chlorine 

with caustic soda as a by-product. The .release of high concentrations of 

dissolved solids discharged by PPG is expected to continue. Ixlwnstream at 

DJver, Empire Detroit Steel expects to have a conplete 

treatment plant to handle its waste discharge. Greer Steel, 

which at this tirre has no facility to treat its wastes, expects to 

have such a facility within b-.D years. Problematic pararreters 



associated with these ~ sources, which discharge to the Tuscarawas 

River, include total iron, pH, suspended solids and zinc. In New 

Philadelphia, Union Canp plans to upgrade their treamient facility 

which when carpleted should reduce the arrount of suspended solids 

and BOD discharged to the Tuscarawas River. 

Elsewhere, Ba.met corporation hopes to have a canplete recycling 

system, which will wl.iminate discharge of aluninum, iron, and 

chlorides into Stillwater Creek. In the Wills Creek basin, l::oth the 

Elwin G. Smith co. and the Sandstone corporation have added pollution 

control facilities. The fonner now pretreats sare of its wastewater 

discharges only non-contact cooling water to I.eathen-.ood Creek, having 

eliminated its discharge containing lead. Brockway Glass (Zanesville) has 

eliminated their oil and grease discharge to the Licking River. Essex 

Inten1ational has added pre-treatment to reduce heavy meta.ls concentration 

prior to discharge into the Zanesville sanitary sewer system. On the 

mainstem of the Muskingum River, the Philo Electric Generating Plant of 

Ohio Power Corrpany has been closed, thereby, eliminating a tranendous 

volurre of heated effluent. The water terrperature in the Muskingum River 

is elevated as a result of the discharge of heated water from the Conesville 

Electric Generating Plant of Columbus & SoutheD'l Ohio Electric Company. The 

addition of cooling towers may help reduce the thennal load and its impact 

on water quality during periods of low stream flow. Inprovements at the 

Beverly Plant of Ohio Power have also been made by the addition of another 

ash pond to contain waste. 

iY!assillon has recently conpleted a secondary wastewater treatrrent 

plant, while Canton is nearing completion of its secondary treatment plant. 

These plant improvements should do much to improve the water quality in the 

Upper Tuscarawas River and Nimishillen Creek respectively. 
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In spite of the nurrerous water quality problems m:ntioned above, 

.inproverrents can be noted in the basin. Chloride concentrations in the 

Tuscarawas River near Massillon-Barberton area have decreased sarewhat since 

1970. Copper concentrations in the Muskingum River below MC'Connelsville 

are much lower now than they were five years ago. When the other .inproverrents 

noted above are cc:npleted, additional .inproverrents in water quality are 

anticipated. Water quality in areas like Rocky Fork Creek below Mansfield, 

Licking River below Newark, Jerane Fork below Ashland, Killbuck Creek below 

Wooster, and others is expected to remain degraded due to municipal and 

industrial point sources. Until the acid-mine drainage problem can be 

corrected, water quality of many streams in this basin will continue to be 

poor. 

1977 Water Year Surrmary 

The 1977 water year prc:xiuced little significant changes in water 

quality of the Muskingum River basin ca.rrpared to the previous year. 

HcMever, some major.wastewater facility irtprover!E!lts and construction 

in the basin have just been canpleted which should provide irtproved 

water quality in these areas for the 1978 water year. 

A slight irtproverrent was noted in the upper Muskingum River below 

Coshocton for phenol concentrations. We still had violations of the 

water quality standards but limitations placed on the Coshocton wastewater 

facility for phenol seems to have prc:xiuced lower detected concentrations 

in the Muskingum River. The sources and concentrations of phenols 

contributed by the lower segment of the Tuscarawas River to the 

upper Muskingum River have not been sufficiently studied to fully 

address the phenol violations encountered in the al::ove area. Since, 

this office feels rrore data is needed on the lower Tuscarawas River 

segrnent al::ove Coshocton, a rronthly sarrq;,ling site has been established 



at the U.S.G.S. Gage in Newcomerstown, Ohio. 

Analytical data for the 1977 water year did disclose water 

quality violations for heavy rretals in the lt>hican River at our 

rronthly sarrpling site located at the U.S.G.S. Gage in Greer, Ohio. 

Until this year, our office was not aware of any significant water 

quality problems in this stream segnent. During the 1977 water year 

violations for hexavalent chromium, copper, lead, and zinc were 

noted. The violations are believed to originate fran the industrial 

waste generated in the Mansfield area contained excessive arrounts 

of heavy rretal through a special survey conducted in this area. 

However, we had no knowledge of the persistance of these rretals 

in the !-bhican River. The Southeast Office hopes to conduct a 

srra.11 survey in the present water year to better evaluate the travel 

of the heavy rretals in the !-bhican River fran the confluence of 

lbcky Fork to the rconitoring site located at Greer, Ohio. 

Data canpiled .in Chippewa Creek shows no significant change in 

water quality since the dredging in late 1975. This infornation 

should answer inquiries in this area concerning the effects on water 

quality caused by the dredging operation. 

Presently, the Ohio EPA is fonnulating intensive surveys for 

the Tuscarawas River from Massillon to [X)ver, Ohio and the entire 

Nimishillen Creek basin. These tMJ studies should provide pertinent 

infonration necessary for the proper wastewater manage.m:nt practices 

to pursue to bring these stream segments in confonrance with water 

quality standards. 



In order to provide addtional water quality information on 

the Muskingum River basin, seven sampling sites have been added 

to our present sanpling network. 

Three of the sites to be sampled quarterly are: 

1. Tuscarawas River at Massillon on Walnut Street. 

2. Hurford Run at canton near rrouth. 

3. Wolf Creek at Barberton near rrouth. 

Four of the sites to be sanpled during low-flow conditions are: 

1. Chippewa Creek at Easton at U.S. G. S. Gage. 

2. Tuscarawas River at canal Fulton on Market Street. 

3. Sandy Creek at Waynesburg at U.S.G.S. Gage. 

4. Wills Creek at Cambridge at U.S.G.S. Gage. 

Any additional sampling sites will be sampled on an agency request 

basis. 

Rocky J;ork - study of the Rocky Fork was conducted during the 

sumrer and fall of .1977 by the Northwest District Office in order to 

evaluate the inpact of industrial dischargers and the Mansfield STP upon 

stream quality. 

The majority of the water quality standards violations were 

recorded downstream fran the Mansfield STP. The .Mansfield STP effluent 

causes violations of anrronia, copper, chranium, and nickel standards to 

tha rrouth of the Pocky Fork. These water quality standards continue 

to be violated in the Black Fork of the M:,hican River downstream from 

its confluence with the Rocky Fork. 

A survey of the fish and rnacroinvertebrate C'OTUTIUI1ities of the 

Rocky Fork indicated that the Rocky Fork is very polluted from Empire 

Detroit Steel to its confluence with the Black Fork (a distance of 

14.5 miles). From a biological view, the rrost severely polluted 



stretch of stream is inmediately downstream fran Empire 

Detroit Steel. The stream :imnediately downstream £ran Errpire 

Detroit appears to be essentially devoid of fish and macro­

invertebrates. Aquatic 'WO:rms (oligochaetes) and "sewage fungus" 

constitute rrost of the biana.ss present at Longview Avenue. The 

Rocky Fork shows sare minor recovery prior to the Manfield STP 

discharge; however, downstream £ran the STP fish populations are 

essentially eliminated. 

A sediment bioa.ssay conducted using the mayfly, Hexagenia, and 

sedirrents collected £ran five locations in the Rocky Fork indicated 

that ·stream sed.:i.me:nts in Mansfield downstream from Errpire Detroit 

Steel but upstream from the Mansfield STP were toxic, with 80% and 

90% rrortality recorded at two stations during a seven day test. TM:> 

stations downstream of the Mansfield STP had 20% and 25% rrortality, 

while the upstream control had a rrortality rate of only 5%. The 

Rocky Fork has a very high gradient downstream of the Mansfield STP 

and it is hypothesized that toxic sedi.rrents are transported out of the 

Rocky Fork into tie Black Fork. 

B. Hocking River Basin 

Water quality in this basin, like the Muskingum Basin, is rrost adversely 

affected by mine drainage. Point source discharges cause a few localized 

problems, but overall, result in little degradation of stream water quality 

in this basin. 
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The Hocking rrainstern in the Lancaster area is degraded due to industrial 

and municipal point source discharges to a greater extent than any other 

area in the basin. Problems in this area result from combined sewer overflows 

plus discharges of poorly treated municipal wastes from an overloaded WWI'P. 

Slugs of heavy rretals and oil and grease are frequently discharged by 

industrial sources to the sanitary system. These periodic slugs have an 

adverse effect on the WWl'P operations resulting in poor rerroval of nutrients, 

heavy rretals, and suspended solids. Sludge deposits in the river downstream 

of the WWI'P attest to this problem. The problematic pararreters in this 

area include periodic depressed dissolved oxygen levels, armonia, heavy 

metals, and oil and grease. Occasional heavy rretals are found in the 

mainstern upstream of the WWI'P outfall. This is probably the result of 

canbined sewer overflows. During water year 1976, nine samples were collected 

below the Lancaster ww.rP for armonia with t:wo violations of the armonia 

standard noted. Personnel fran the WWl'P collected ten armonia samples 

downstream of their outfall; six of the ten samples violated the water 

quality standard. No violations of the dissolved oxygen standard were 

noted during the 197 7 water year. Anchor Hocking Glass COnpany has t:wo 

plants located in different sections of Lancaster. Each has a discharge to 

a small stream that is tributary to the Hocking rrainstem. Both discharges 

contain suspended solids and organic natter. 

Occasional slugs of oil and grease fran an industrial source, which 

discharges to a sanitary sever, create water quality problems in Rush Creek 

below Brerren. Action to correct this problem is underway. Four Mile 

Creek, a tributary to the Hocking rrainstem near its rrouth had periodic high 

levels of cyanide and heavy rretal contamination resulting in fish kills. A 

photographic processing f.u:m was resp)nsible for these discharges but has 

recently relocated, thus eliminating the problem. 
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Presently there are 12 camrunities in this basin which have no facilities 

for treatrrent of municipal wastes. These cornnunities are listed in Table 

16. Of particular concern is the Village of Amanda. Septic tanks fran , 

residential properties are tiled into ditches and stonn sewers that discharge 

to a tributary of Clear Creek. Water quality degradation in the tributary 

and in a small segrrent of Clear Creek has occurred because of this discharge. 

The Village of Amanda is eligible to receive Federal rronies anounting to 

.$12, 713 to assist in the planning of a treat:m:nt facility. 

During water year 1977, there were no nf:M municipal or industrial 

dischargers in the basin. Both Bremen and Lancaster applied for federal 

grants to help finance the upgrading of present wWI'P facilities. Both 

Anchor Hocking Plants are w:irking on plans to recycle their waste flows. 

They hope to be able to eliminate their present discharge to Baldwin Run 

and Hunters Run by 1978. 

There are several areas in the basin having high quality waters 

worthy of rcention. One such area is the Clear Creek Basin (satE slight 

problems in the Amanda area) , which is the only rrajor subbasin in the 

Hocking system whose waters are not degraded by mine drainage. The waters 

in this basin are generally vecy high quality and flow through a vecy 

picturesque area. In the Rush Creek subbasin, Center Branch Creek, Little 

Rush Creek and Raccoon Run have high quality water . Some other minor 

tributaries to the Hocking rrainstem having high quality water include upper 

reaches of Hunters Run, Margaret Creek, and Four Mile Creek. 



TABLE 19 

CCMMUNITIFS WITHOOT SEWAGE TREA'IMENT PI.ANTS 

ENI'ITY COUNTY POPULA.TION 

Amanda * Fairfield 2,194 

Buchtel Athens 592 

Coolville * Athens 672 

Corning Perry 838 

Glouster * Athens 2,121 

Jacksonville Athens 545 

Junction City * Perry 732 

Murray City Hocking 562 

New Straitsville* Perry 947 

Pleasantville Fairfield 754 

Shawnee Perry 914 

Trimble Athens 542 

*Have applied for Step 1 Federal Funding Grants 



1977 Water Year Surnnacy 

Water quality in the Hocking River Basin has not changed 

significantly in the past fE!H years. Acid mine drainage remains the 

rrost detrimental factor within the problem areas in the Hocking 

Basin and until this problem is adequately addressed, improvement 

in water quality in the basin will in rrost cases be negligible. 

The Depart:rcent of the Interior will be setting up a work unit 

during 1978 J::ased on the Surface Mine Act to conduct an intensive 

survey on all aspects of mine reclamation and acid mine drainage. 

Hopefully, they will cane up with sane econanically feasible solutions 

so that improvements can be initiated in the Hocking Basin. 

Irrprovement in water quality due to the upgrading of point 

source discharges will be rrost noticeable in the Lancaster area. 

Presently, there are occasional dissolved oxygen, armonia, fecal 

colifoDn, oil-grease, phenol, and lead violations of Water Quality 

Standards in the Hocking River around Lancaster. The Anchor Hocking 

Canpany Plant No. 2 in Lancaster will be eliminating its entire 

discharge by May, 1978 . Anchor Hocking Plant No. 1, also in 

Lancaster, will eliminate all wastewater discharge except cooling 

water by July, 1978. 

The City of Lancaster is presently awaiting approval for a 

Step 1 Construction Grant arrounting to $428,000 for a Sewer System 

Evaluation Survey. Approval for initiating this survey will 

continue needed action for .improving water quality in the Lancaster 

area. 



5. Central Region 

The Scioto River Drainage Basin encanpasses approximately 6,510 square 

miles in the south central portion of Ohio. It is the third largest river basin 

in the state. Three distinct physiographic subdivisions are represented in the 

basin. About 65% of the basin is in the Glacial Till Plains of the Central 

I.Dwlands Province. The flat or gently .rolling northern part of the basin is 

made up of thick glacial drift mantling the bedrock and filling the pre-glacial 

valleys. The eastern portion of the basin fran Chillicothe north is in the 

Glaciated Plateau Province. Here the topography is nore rolling, with rounded 

hills and valleys filled with glacial deposits. The southern and southeastern 

quarter of the basin lies within the Unglaciated Allegheny Plateau which is 

characterized by its steep slopes and rugged topography. Water quality within 

the basin ranges from fair to good. Violations of the fecal colifonn standard 

(200 colonies/100 ml sample) is widespread throughout the basin. Areas where 

water quality problans exist include Marion, COlumbus, Circleville, Chillicothe, 

Jackson, Marysville, Galion, and Reynoldsburg. Water quality in subbasins and 

in the niainstem will be discussed individually. 

A. Olentangy River Basin 

In previous years during low flow periods, the discharge from the 

Galion wWI'P caused water quality standard violations for dissolved oxygen 

and anmonia. Some improvements to this plant were made in 1975, but overloading 

continues to cause degradation of water quality in the stream below the 

outfall. Nearby, Whetstone Creek experiences occasional dissolved oxygen 

and amronia violations below Mt. Gilead and Cardington. 

Downstream of the Delaware Dam and continuing to Worthington, water 

quality in the river is very gcod. This segrrent of river has been designated 
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a scenic river by the Departm:nt of Natural Resources. During the 1976 

water year, sanpling at the Stratford Road station downstream of the 

Delaware WWI'P revealed an occasional amrronia violation. In the Colurrbus 

area, the water quality in the river becomes sarewhat degraded due to urban 

stonrMater runoff, a thennal discharge, and combined storm sewer overflows. 

- Also, several industries discharge to the river near its rrouth. 

B. Little Scioto River Subbasin 

For years, the canbination of inadequate treatrrent of municipal 

wastes by the Marion WWI'P coupled with low flows has severely degraded the 

water in the Little Scioto River below Marion. It is not uncommn to find 

the water in this segment totally devoid of oxygen during the sumrer rconths. 

Sludge deposits around in this segrrent and the release of rrethane gas from 

these highly polluted sediments can be seen. Violations of the amronia 

standard occur frequently. Marion has recently upgraded its WWI'P to provide 

for advanced treat:rrent. This should help i.nprove water quality appreciably, 

but the polluted sediments rcay still cause occasional water quality proble.rns. 

C. Mill Creek Subbasin 

Problem parameters in Mill Creek below Marysville include dissolved 

oxygen and amronia. One phenol violation \..as noted in Mill Creek near its 

rrouth. The water quality problems in this area result from industrial and 

municipal discharges. There are a number of industries in the Marysville 

area that utilize on site "package" treatment facilities to treat their 

waste flow. Such treatment facilities generally provide secondary treatment. 

The problen with seve..-ral of these facilities is that their discharge goes 

to dry ditch tributaries of Mill Creek. The reduction levels in BOD and 
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azmonia that these facilities can provide is insufficient to prevent 

standards violations for annonia and dissolved oxygen in the ditch and in 

Mill Creek. Advanced treatrrent may be required or pretreatrrent with discharge 

to the Marysville-sanitary system should help alleviate this problem. 

D. Big Walnut Creek Subbasin 

Water quality in the upper reaches from the headwaters to Hoover 

Reservoir is good. A minor localized problem area exists in this segment 

near the Sunbury area where an industrial discharge and the discharge from 

the Sunbury WWI'P result in a few minor water quality problems. Downstream 

of Hoover Reservoir, the water quality is good and is used as a water 

supply for the City of Columbus. In the lower segments, sare degradation 

of the water quality occurs due to storm water runoff and canbined sewer 

overflows. Occasional dissolved oxygen violations are noted in this lower 

segment. 

Two tributaries discharge to the lower segment of Big Walnut Creek. 

These are Blacklick Creek and Alum Creek. Water quality in Blacklick Creek 

al::ove the City of Reynoldsburg is good, but below the Reynoldsburg WWI'P, 

serious degradation of water quality occurs. Poor treatrrent of municipal 

wastes, plus frequent bypassing, accounts for numerous dissolved oxygen, 

annonia, and fecal coliform violations in this area. Sludge deposits 

downstream of the WWI'P outfall further add to water quality degradation. 

It is hoped that the Reynoldsburg WWI'P can be eliminated by diverting 

sewage flow into the Columbus system. The City of Westerville presently 

withdraws water from Alum Creek for water supply. Minor water quality 

problems exist in the lower segments of Alum Creek near its confluence with 

Big Walnut Creek, probably the result of storm water runoff and combined 



stonn sewer overflows. The only water quality standard violation detected 

in this segment during the 1976 water year was one low dissolved oxygen 

concentration. 

E. Little Walnut Creek Subbasin 

Little Walnut Creek enters the Scioto River just downstream from Big 

Walnut's confluence. The headwaters of the basin drain predaninately 

agricultural lands. Other than during high runoff periods when sediments 

and nutrients are eroded from the agricultural lands, water quality in this 
area of the basin is good. Water quality is degraded below the City of 

Bal tim:>re. Here an industrial source discharges paper mill wastes containing 

dyes and oxygen demanding materials to the stream. These materials in 

corrbination with the discharge from the Baltim:>re WWI'P cause violations in 

the dissolved oxygen and anm:mia standard. The dye discolors the water and 

the .suspended solids material contained in the paper mill waste create 

sludge deposits thereby causing aesthetic degradation of the stream. 

Further downstream, local problens exist below the outfalls of the canal 

Winchester and Rickenbacker Air Force Base WWI'P facilities. Apparently in 

spite of these point source discharges upstream, the water quality in the 

stream near its rrouth recovers because no water quality violations were 

noted during the 1976 sampling period at this location. 

F. Big Darby Creek Subbasin 

The entire basin is relatively free of point source pollution and has 

high quality water. About 54 miles of Big Darby Creek (From S.R. 38 

to its confluence with the Scioto River) has been proposed for scenic river 

designation. 



Water quality in Little Darby Creek is also good. A good p:,rtion of 

the basin drains predominately agricultural lands. Therefore, it is 

conceivable that occasional water quality problems may arise during 

high nmoff periods. 

G. teer Creek Subbasin 

Deer Creek, like Big Darby Creek, is a basin having feM point 

source discharges and hence, has relatively high quality water. I.Dcalized 

water quality problems may occur below Mt. Sterling and Williamsport. A 

neM iwll'P at wndon has improved water quality conditions in oak Run, a 

tributary to Ceer Creek. 

H. Paint Creek Subbasin 

Paint Creek has the largest drainage area of all the tributary 

basins in the Scioto ~ ver drainage system. There are several problem 

areas in the upper reaches of the basin attributable to rrn.micipal p:,int 

source discharges. The problem areas include Paint Creek below Washington 

Court House, Rattlesnake Creek below South Solon and Sabina, the North Fork 

of Paint Creek below New Holland, the East Fork of Paint Creek below Bloom­

ingburg, and Rocky Fork Creek below Hillsboro. In these areas, infrequent 

to frequent violations of the standards for dissolved oxygen, amrronia, and 

fecal colifonn are known to occur. Downstream of these areas, but upstream 

of Chillicothe, water quality in Paint Creek appears to recover from the upstream 

point source discharges. At the sampling station near Boumeville, the only 
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water quality violation noted during the water year was for fecal colifonn. 

Although not a violation, the average nitrate concentration of 1. 53 rrg/1 

seems to illustrate the influence of the upstream rrn.micipal discharges. 

The average total iron and rranganese concentrations of 4375 ug/1 and 130 

ug/1 respectively are also sanewhat high. 

A particularly significant volurre of paper mill waste is discharged to 

Paint Creek just prior to its confluence with the Scioto River in Chillicothe. 

This discharge has an adverse impact on water quality, particularly during 

lowflow periods. Although the paper mill canpany provides treatment in the 

fonn of aerated lagoons, significant arrounts of oxygen demanding solids 

enter Paint Creek resulting in depressed dissolved oxygen levels. As these 

solids settle out in either the b::>ttom of Paint Creek or the Scioto mainstern, 

they exert an additional oxygen demand. The discharge permit for the carpany 

requires that it reduce its present discharge load by one-half. The conpany 

is presently w::>rking towards attainment of its pennit requirements. 

I. Salt Creek Subbasin 

Water quality in this basin is generally good. lab error is believed 

resp:)nsible for the three oil and grease violations. The only other 

paraneter observed to be in violation at the sampling site near Richnondale 

was fecal colifonns. Stream degradation in Little Salt Creek below the 

City of Jackson has been noted. Violation of the standards for amronia, 

dissolved oxygen, and fecal colifonn were recorded in this stream several 

miles below the Jackson WWTI? outfall. 

J. Scioto Mainstem 

The upper Scioto Mainstern has generally good water quality. However, 

during sunmer rronths when flow is low, occasional dissolved oxygen and 
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annonia problems in the Kenton and Green carrp areas occur. Fecal colifoms 

were sampled at the station below Kenton five ti.Ires in 1977 and all five 

ti.Ires the counts were arove the standard for this parameter (the standard 

is 200 colonies per 100 ml of sanple). 'Ihis was the only standard violation 

noted at this station. Further downstream at the Prospect station, 7 

sanples collected for fecal coliform were in violation of the standard. 

Water quality in this area is expected to i.nprove in the near future as a 

nurrber of camumities begin receiving grant rronies for correcting their 

problems. 

The segm:nt of the rrainstem fran just above O' Shaugnessy Reservoir to 

Frank Road in Columbus has fair to gocd water quality. Water is withdrawn 

from the river just downstream of Griggs Reservoir to serve as a water 

supply for the City of Columbus. The lower segment has occasional water 

quality problems due to urban runoff and combined sewer overflows. 

The rrost serious degradation of water quality in the rrainstem occurs 

in the segnent below Frank Road in Columbus and extends downstream to near 

Circleville, a distance of arout 25 miles. The critical water quality 

problem in this area occurs during low flow pericd.s. Under these conditions, 

the effluent from Columbus' two waste treatment plants nay account for as 

much as 95% or rrore of the flow in the Scioto River below Columbus. Serious 

water quality problems occur in the river under these circumstances. 

Problem parameters include dissolved oxygen, amronia, fecal coliform, and 

heavy metals. At the sanpling station at Shadeville, which is downstream 

of the Columbus Jackson Pike WWI'P but upstream of Columbus Southerly w"WI'P, 

of 48 sanples collected during 197 7 for fecal colifoDn, all 48 were in 

violation of the stream standard. During this same pericx:1, there were a 

total of 9 dissolved oxygen violations. The average amronia concentration 

here was 2. 6 rrg/ 1 with a rrax.irourn of 6. 3 rrg/1. Nitrate concentration averaged 
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3. 5 rng/1 (11. 6 rng/1 maximum) , while total ph:>sphorus concentrations averaged 

1. 3 mg/1 ( 4. 2 rrq/1 rcaximum) . High levels of total iron, nanganese, copper 

and zinc were noted. At the Circleville station which is downstream of 

Columbus Southerly WWI'P, fecal coliform and dissolved oxygen violations 

continue to persist. Here too, total iron continued to increase in con­

centration from the previous station as did nanganese, while copper and 

zinc concentrations remained about the sarre or decreased slightly. The 

armonia concentration showed a significant decrease both in terms of the 

average concentration and the maxinnJm concentration. Similar 

decreases occurred in the average nitrate and total phosphorus 

concentrations. 

The river appears to recover sorrewhat by the time it reaches Chilli­

cothe. The only pararreter not meeting standards is fecal coliform, although 

the maximum and average number of colonies has decreased from the previous 

two upstream stations. No dissolved oxygen violations occurred and the 

average armonia concentration has decreased by over 50%. Average 

nitrate concentration increased slightly, but was not in violation. 

MJst heavy metals showed decreased in concentration when carrpared to 

the Circleville station. 

At the last sampling station on the Scioto rrainstem at Higby, water 

problems are again noted. Pararreters not meeting water quality standards 

during the sanpling period at this locai:;ion include dissolved oxygen, fecal 

coliform, and phenols. The degradation in stream quality occurring at this 

location is rrost likely due to a corrbination of effects, one of which is 

the large volume of paper mill waste discharged to Paint Creek near its 

confluence with the Scioto and discharges from the Chillicothe WWI'P . The 

average BOD5 concentration at Higby shows nearly a 100% increase when 

ccmpared to the station upstream of Paint Creek. Arntonia concentration at 
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Higby continue to shav a decrease as do the average nitrate and total 

phosphorus concentrations. Also shewing increases in tenns of maximum 

values observed were several heavy netals including total iron, manganese, 

zinc, lead, and copper. The increases in heavy netals is probably 

indicative of industrial discharge in the City of Chillicothe plus urban­

stoDIMater runoff. 

Data collected during the 1977 water year by the Ohio River Valley 

water Sanitation camri.ssion (ORSANCO) at the m:mth of Scioto seems to 

indicate a continued inproverrent in water quality. The average armonia 

concentration has decreased to 0.28 mg/1 at the rrouth conpared to an 

average concentration of 0.34 rcg/1 at Higby. The average nitrate concen­

tration at the rrouth decreased slightly when carpared to the Higby station, 

but the average total phosphorus showed a slight increase. Maximum 

readings for heavy netals generally were higher at the rrouth than at the 

Higby station. Poth naximum total iron and lead sh~ increases, with the 

maximum lead concentration rrore than double the rraximum value that occurred 

at Higby. Mrudmum manganese and zinc concentrations also were higher. 

Water quality in the resin should irrprove because of the upgrading 

in quality or in some cases elimination of discharges by several industrial 

and rrrunicipal sources. In Circleville, Container Corporation of Anerica 

installed a clarifier and dredged their lagoons which should reduce their 

OOD and suspended solids loading to the Scioto River. Also in Circleville, 

DuPont has added chlorination to its sewage plant and has installed 

continuous rronitoring devices to detect accidental spills of paints as well 

as provide for onsite storage areas to contain spills. CMens Illinois in 



Columbus will eliminate their discharge containing lead, arsenic, and 

chromium to the Scioto River. In Marysville, Abex Corporation now has 

their industrial wastes transported to a liquid waste treatmant plant . 

This plant has also improved their dom:stic waste treatm:nt system by 

installing a bio-disc and clarifier. Mead Pa:per Corrpany in Chillicothe has 

added additional aerators to their lagoons and soon will be adding two 

secondary clarifiers. With the addition of these clarifiers, Mead plans to 

reroute their discharge al:x:lut 3/4 of a mile downstream fran its present 

location in Paint Creek. The new aerators should help reduce biochemical 

oxygen derrand, while the clarifiers should help reduce the arrount of solids 

discharged to the stream. 

During the 1976 water year, the inproved Marion WWI'P began operation. 

Significant water quality irnprovenent is expected in the Little Scioto 

below the WWI'P as a result of these irnprovercents. The new I.ondon ~'MI'P 

was completed and put into operation resulting in a noticeable irnprovercent 

in water quality in oak Rtm below the discharge. Reduced loadings to the 

Scioto River at Circleville are anticipated as Circleville's new WWI'P 

c:orres on-line. New facilities are presently under construction at Ashley 

(Alum Creek) and Bloaningburg (East Fork of Paint Creek). Construction of 

new sewage plants at New Holland (North Fork Paint Creek) , Washington 

Court House (Paint Creek), and Chillicothe-Pleasant Valley Regional 

Sewer District started in 1977. 

For the rrost part, water quality throughout nru.ch of the Scioto River 

Ba.sin is good. The largest or rrost significant problem area occurs in the 

ma.instem below Columbus during low flow periods when the discharge from the 

city's two ~iWI'P may account for UEJWa,rds of 95% of the flCM in the Scioto 

River belCM Columbus. The effects on water quality in the Scioto which 
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these o,.-o plants can have was dramatically illustrated :in 1976. A strike 

by municipal -workers resulted :in the by-passing of millions of gallons of 

raw sewage to the river. At several downstream locations, dissolved 

oxygen readings reached zero, and very low dissolved oxygen levels were 

noted as far downstream as Chillicothe. This unfortunate :incident caused 

the estimated (Department of Natural Resources) death of 71,000 fish. 

Figures 31, 32, and 33, show the percentage of days each year starting 

with 1965 (except at Higby station) and a:mtinuing to 1976, that dissolved 

oxygen levels in the Scioto mainstern at Shadeville, Chillicothe, and Higby 

were less than 5. 0 rrg/1. The conclusions that can be drawn £ran such 

figures is limited without relating it to rainfall and streamflow data, 

although the trend seems to indicate a general irrprovernent of this parameter. 

1977 Water Year Surrrnary 

The previous 12 rronths ambient rronitor:ing, special studies and 

cx:x::,perative water quality m::mitoring :in the Central Ohio Area of the Scioto 

Basin has revealed neither significant irrproverrents or declines :in water 

quality. 

Municipal sewage pollution rontinues to significantly degrade water 

quality of the Scioto River Mainste.rn below Columbus, Mill creek below 

Marysville, Paint Creek below Washington Court House and Blacklick Creek 

below Reynoldsburg. 

Within the past year new wastewater facilities at Circleville have 

been put on line. No evaluation of this facility has been aJmPleted. 

Construction of a new sewer system and treat:nent plant at Washington 

Court House has cormenced. However, it will be several years until 

construction is carrpleted and facilities on line. 

Industrial pollution contributes to the degradation of water quality 

below Circleville and Walnut Creek below Baltirrore. In addition :industrial 
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wastes oontribute significantly to inefficient wastewater plant 

operation at Marysville, Delaware and Columbus resulting in substantial 

water quality :impact. 

Anticipated within the next twleve nonths is an in depth survey of 

the Marysville reach of Mill Creek (Union County) and a reevaluation of 

the Scioto River Mainstern between Columbus and Chillicothe (Franklin­

Pickaway counties ) • Canpletion of the 208 Water Quality Managem:nt 

Plan for the Scioto River is also expected. 

Little Scioto River - A major irrproverrent in water quality in th= 

Little Scioto River has occurred since the surnner of 1976 due to the 

upgraded savage treat:rtent facilities at Marion. Decreased :0005, suspended 

oolids, and anm::mia concentrations in the Marion STP effluent have irrproved 

water quality considerably in the Little Scioto River. Biological reoovery 

will probably lag behind water quality irrprovenents until accumulated 

sludge deposits are flushed from the stream bed. 

Scioto River - A qualitative biological survey of the Scioto River 

upstream and downstream from Kenton was oonducted in August, 1977, in order 

to evaluate the :impact of the Kenton STP upon the fish and macroinvertebrate 

camn.mity of the receiving stream. The diversity of the macroinvertebrates 

and the presence of several different species of mayfly larvae indicated 

that water quality was fair to good upstream and downstream from Kenton. 

The species of fish oollected upstream and downstream from the 

Kenton STP suggested good water quality at the tiire of sampling. The 

presence of 21 different .5p=cies of fish imrediately downstream from the 

STP reflects the good effluent quality of the discharge and the lack of 

toxic substances in the effluent. Water quality data collected during 

_ 1 •7 r, 
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May, 1977 s~ no violations of water quality standards except for 

fecal colifonn bacteria upstream from the Kenton STP. 

The diversity of fish irmediately below the STP outfall should 

emphasize the importance of maintaining low residual chlorine concentrations 

in sewage effluents if fish p::,pulations are to be maintained downstream 

from sewage outfalls. The rrost significant problem of the Kenton STP 

appears to be high efflU=nt concentrations of phosphorus which may contribute 

to nuisance algal bloan.s further downstream. 
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COSTS 

The Federal Water Pollution Control Act requires that an estimate l:e 

made of the costs necessary to achieve the objectives of the Act. This 

section presents an estimate of the costs of construction of publicly-owned 

wastewater treatment plants needed to implement the provisions of the Act. 

Also provided is an estimate of the cost for industrial wastewater treatment 

facilities. 

Cost estimates for the construction or upgrading of municipal wastewater 

treatment facilities v.ere obtained fran the 1976 Needs Survey. Table 20 

presents a cost breakdown by category of the different types of municipal 

needs. The 1974 Needs Survey costs are also presented in Table 20 for 

canparison purposes. A few 1976 category estimates were lower when 

ccmpared to 1974 estimates because the latest estimates reflect a l:etter 

formulated and rrore consistent survey methodology and greater anol.lll.ts of 

information became available fran such sources as new facility plans, 

basin plans, and discharge ~ts. The significant cost differential 

between plants needed to provide secondary treatment vs. plants needed 

to provide rrore advanced waste treatment can l:e explained in b..o ways: 

(1) more advanced waste treatments are needed to meet water quality 

standards because of the prevalence of low flow streams in Ohio, 

and 

( 2) the pollution abatement program conducted in Ohio prior to the 

enactment of the Act resulted in the installation of facilities 

designed for secondary treatment. 

Table 21 presents estimates for the cost of constructing industrial 

wastewater facilities. The $386 million is on the low side because of the 

exclusions noted. The costs for very small industrial facilities were 

not estimated, although the total cost for these facilities could l:e 

substantial because of their large number. 



Category I: 

category II: 

category IIIA: 

Category IIIB: 

Category IVA: 

category IVB: 

Category V: 

Sub-total 

Category VI: 

Total 

TABLE 20 

Municipal Wastewater Treatment Facilities 
1974 Survey of Needs 

and 
1976 Survey of Needs 

June 1973 
Millions of tx:>llars 

Facilities to meet 26 
"Secondary Treatment" 

Facilities to meet 
Advanced Treatment or 1,508 
Water Quality Standards 

sewer costs for correction 
of "infiltration/inflow" 635 
problems 

Sewer costs for replace-
ment/rehabilitation 115 

Construction of collection 
Sewers 626 

construction of new 
inceptors 946 

Correction of bypassing 3,790 
problems due to canbined 
sewers 

7,646 

Treatment and control of 6,570 
storm waters 

14,216 

-17h-

January 1976 
Millions of tx:>llars 

28 

2,062 

629 

432 

975 

1,375 

1,765 

7,270 

3,936 

11,206 



Notes: 

TABLE 21 

COSTS ESTIMATES IN OHIO FOR INDUSTRIAL WAS'IEWATER 

POLLUTICN ABATEMENT FACILITIES 

Hocking River 
Scioto River 
Grand & Ashtabula Rivers 
Maumee River 
Sandusky River 

Central Ohio River & Tributaries 
Tuscarawas River 
Little Beaver River 
Southeast Ohio River & Tributaries 
Southwest Ohio River & Tributaries 

Little Miami River & Mill Creek 
Huron, Vermilion & Black Rivers 
Rocky, Chagrin & CUyahoga Rivers 
Great Miami & Wabash Rivers 

Walhonding River 
Portage River 
Muskingum River 
Mahoning River 
Lake Erie 

TOI'AL 

$ 480,000 
3,060,000 
1,330,000 
9,680,000 
1,430,000 

39,850,000 
11,730,000 

530,000 
29,700,000 

5,310,000 

380,000 
17, 960, 000. 
60,660,000 
18,910,000 

1,550,000 
600,000 

13,160,000 
127,700,000 

41,980,000 

$386,000,000 

The cost figure was arrived at by estimating on a permit-by-permit basis 

the approximate cost per facility. All costs for entities located with­

in a defined drainage area were tabulated and added to com: up with the 

totals by basin. Then the costs for all drainage basins were added to­

gether for the total statewide cost figure. 

All industrial permits (manufacturing and business service e..11.tities) and 

proposed permits on file with Central Office WM&C as of February 7, 1975 

were used for cost estimating. Active surface mine abaterre..11.t costs were 

included by basin for three hundred mines. 

, ...,.., 



The p::,wer plants' costs for pollution sources other than thennal were 

estimated, but costs for cooling facilities at Hutchings, Gavin, and Davis­

Besse were included. 

This estimate did not include costs on abatement facilities at the 

municipal power plants, state-owned p::,wer plants, water treatirent 

plants, gas stations, agricultural .r:un-off and general non-stream 

.r:un-off fran rrost industrial manufacturing sites, pretreatirent of 

industrial wastes going to municipal sewage plants and cooling 

facilities for rrost of the public utility steam electric power plants. 



FIEID BIOLOGICAL INVESTIGATIONS 

Biological m:mi toring programs are conducted by the Ohio 

Environrrental Protection Agency (OEPA) in partial fulfillrrent of the 

requirerce.nts of the 1972 Federal Water Pollution Control Act Alrendrrents. 

Sections 106(e), 303 and 305 of the Act specifically call for the 

establishm:nt of biological "base-line" data for the major river basins 

and the use of those data in pollution abatenent planning procedures. 

Additionally, these data will support the National Pollution Discharge 

Elimination System NPDES pennit issuance process and the NPDES pennit 

canpliance m:::,nitoring. 

Section 502(15) of Pl-92-500 defines biological m:::,nitoring as the 

"detennination of the effects on aquatic life, including accumulation of 

pollutants in tissues, in receiving waters due to the discharge of 

pollutants". The biological rconitoring programs of OEPA during 1972 were 

confined to benthic (bottom) conmunity analyses due to l.ilnited staff 

resources. CU.rrent plans are underway, however, to restore the Agency's 

bioassay capability, increase the number of dischargers m:::,nitored, and to 

expand the biological pararreters rreasured to include periphyton analyses. 

A laboratory capability is also being developed to detennine levels of 

toxic materials in fish tissue. 

The 1977 Field Biological Program consisted of two basic elenents. 

Primary biological m:::,nitoring stations were established at selected 

Primary Water Quality t-Dnitoring Network Stations. Forty of these stations 

-were established and sampled for benthos (counts, identification, species 

diversity index) and .i;:eriphyton (counts, identification, chlorophyll~, 

am. ash-free biomass, autotrophic index). The analyses of data generated 



from these sites will contribute to long-tenn analysis and will provide 

a long-teJ:m rreasure of the effectiveness of State Water Quality Standards 

to develop conditions satisfactory to support balanced indigenous 

aquatic corrrnunities. 

A second program element assessed the impact of specific discharges 

on aquatic cornrrnmities. Stations were located upstream and downstream 

from entities selected fran the Ohio Major Dischargers List. The entities 

for biological rronitoring were chosen on the basis of a recognized 

pollution problem, and where, through the NPDE'S permit system, iroproverrent 

in waste treatirent has been requested. Data generated from these stations 

rreasures the effectiveness of the Agency's water pollution control programs 

and the recovery of biological camrunities as degraded segrre.nts of 

streams are improved. Entities selected for biorronitoring in 1977 included 

seven sewage treatm:nt plants (Van Wert, Lima., Eaton, Marion, Celaware, 

Mt. Vernon, Ashland) and two industries (K & S Circuits, PPG Industries). 

Field and lal::oratory rrethods for the Primary Biological Network 

Stations and the Major Dischargers were essentially the sam:. Five 

multiple-plate artificial substrate sarrplers, of the rrodified Hester­

Cendy type, were exposed for a six week period at each station. Major 

dischargers nonnally had one upstream station and at least two downstream 

from the outfall while one set of sarrplers was usually placed at each 

Primary Network Station. 

The sarrplers 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. At sane stations, where the stream was greater 

than 40 feet wide, a set of five sarrplers was installed approximately 20 

feet from each bank. Qualitative sarrples of the natural substrate were 



collected at the time of retrieval of the multiple-plates. Dip net 

sanples were taken in a stream segrrent a_pproxiroately 20 yards long, in the 

area where the multiple-plates were placed. The qualitative collecting 

continued until, by gross examination, no additional species were being 

taken. 

The multiple-plates were dismantled in the lamratory and the 

material washed through a US Standard Testing Sieve number 40 (0. 425 nm 

openings) • The larger organisms were hand-picked fran the screens and 

the smaller material washed into a jar containing 70% alcohol. Where the 

number of organisms collected was so large that the identification of each 

individual was impractical, a Folson Sarrple splitter was used to obtain 

a subsample. Identifications and counts were made using dissecting and 

Corrp::)und microscopes and currently acceptable taxonomic keys . After the 

benthic organisms had been identified and counted, species diversity 

indices (d) -were calculated using the expression 

d = ni log2 ni 
n n 

This fonnula 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. 
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OHIO LAKES AND RESERVOIRS 

A. General 

Ohio has rrore than 200 publicly owned lakes and reservoirs 

over 14 acres in surface area. Combined surface area of all these 

lakes is rrore than 100,000 acres. In general, water quality is 

good. The ccmron problems occurring are, for the rrost part, related 

to nutrient enrichrrent, which has resulted in large standing crops 

of algae and macrophyte aquatic plants. Sare lakes in the east and 

southeastem parts of the state are being affected unfavorably by 

coal mining operations. 

B. Current Survey Program 

The joint Ohio EPA and USGS Lake Sarrpling Program began its 

3rd season of sanpling in 1977. Seventeen lakes were sampled in 1975, 

1.4 in 1976, and 14 in 1977. Of the 45 lakes in Ohio classified as 

significant in the ·1976 (b)-314 lakes report to the Federal EPA, 34 

have been surveyed. The A.mly Corp of Engineers collects data on 

Corp projects in the state. local studies associated with colleges 

and universities are also being conducted. Figure 26 shows the 

lakes surveyed as ~11 as shewing each lake's location and the year 

it was surveyed. 

C. Water Quality 

The National Eutrophication Survey concluded after review of 

their data, that all 19 of the public lakes they sampled in Ohio 

were eutrophic on the l:asis of Vollenweider's system of trophic 
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level detennination. The Ohio EPA Iake Survey also found problems 

associated with high nutrient loadings. Large standing crops 

of blue green algae were found during the surmer rronths in rrost 

of the lakes sampled in 1975 and 1976. Scums of deccmposing algal 

colonies were noted at the late surcrner sampling in Burr Oak Iake. 

Nuisance growths of aquatic macrophytes, chiefly Myricophyllum sp., 

were noted in a numl:er of lakes. These were being controlled by 

zrechanical harvesting in some cases. It was found that stratification 

of lakes was occurring in the sunnier rronths in lakes over 17 feet in 

depth. Highly stratified lakes had little or, many times, no oxygen 

in the oottan waters. 

COal mining operations are affecting several lakes in the state. 

Piedrront Lake has a high sulphate concentration, as a result of 

current and previous strip-mine operations in the watershed. Iake 

Hope, an aesthetically beautiful lake, receives low pH waters caning 

from abandoned deep mines in its watershed. The pH at this lake 

was below 5.1 in the spring and below 6.3 in the surmrer when sampled 

by the Ohio EPA in 1975. A pH of 7.0 or greater would be natural to 

a lake in this region. 

D. Control 

Probleros associated with nutrient loadings should be alleviated 

som:what as new and improved sewage treatrrent plants care on line. 

A detergent phosphate ban similar to those instituted in Indiana 

and New· York would have an :i.rmediate impact on lake nutrient loadings. 

The National Eutrophication Survey found that r:oint sources contributed 

anywhere fran Oto 82% of the nutrient loadings to lakes they surveyed 

in Ohio, so the effect on each lake must be evaluated on an individual 

basis. 
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1977 Water Year Surrmary 

Table 22 lists the lakes that were surveyed in 1977. Chlorophyll ~ 

was measured frcm phytoplankton collected at the zone of maximum 

D.O. and in a carposite sample of water collected fran the photic zone. 

Table 22 

List of Lakes in 1977 Field Season 

Lake Sampling Date 

Buck Creek 4-7-77 8-2-77 

Deer Creek 4-23-77 8-16-77 

Dillon 4-11-77 8-12-77 

East Branch 4-28-77 8-15-77 

Indian Lake 4-21-77 8-18-77 

Killdeer Res. 5-5-77 8-4-77 

Kiser 4-22-77 8-19-77 

Knox 5-3-77 8-30-77 

Long Lake 4-19-77 8-9-77 

N.irnisila 5-2-77 8-9-77 

Piedrcont 4-12-77 8-11-77 

Stonelick 4-14-77 9-1-77 

Turkey Foot 4-19-77 8-9-77 

West Branch (M.J. Kirwin) 4-18-77 8-29-77 

- , oc: 



FISH TISSUE ANALYSIS 

Introduction 

Since its inception in 1972, the Ohio EPA has been respon­

sible for the monitoring of pesticide levels in Ohio's surface 

waters. The monitoring programs for the last several years 

have indicated that while pesticide residues have been found 

in some of Ohio's surface waters, most monitoring stations in 

Ohio have reflected zero or near zero levels (Ohio EPA, 1976}. 

Although this data has been useful, it provides no indication of 

the biological accumulation of these toxins in the aquatic sys­

tem. Information concerning biological accumulation of pes­

ticide residues is necessary to accurately assess the overall 

quality of the aquatic system. 

In 1977 funds were made available which enabled the Ohio 

EPA to expand its pesticide surveillance program. This program 

was initiated to establish a surveillance program to monitor 

and assess PCB and pesticide residue levels in fish. The para­

meters selected for analysis include; hexachlorobenzene (HCB), 

toxaphene, methoxychlor, lindane, BHC, heptachlor, heptachlor 

epoxide, endrin, DDT, DDE, aldrin~ dieldrin, mirex and PCB 1 s 

(Aroclor 1254,1260). 

Methods and Materials 

Fish were collected from six sites in the Ohio River 

Drainage Basin and six sites in the Lake Erie Drainage Basin, 

beginning in March and continuing through October, 1977 (Table 23, 
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Figure2~). The Ohio EPA's resources for independent collection 

of fish samples being somewhat limited, a cooperative agreement 

was arranged with the Ohio Department of Natural Resources 

(ODNR). Fish were collected for the Ohio EPA by ODNR personnel 

through their regularly scheduled test-netting program. This 

arrangement limited Ohio EPA's selection of sampling sites, 

especially in considering stream sampling sites since ODNR's 

fish survey : programs concentrate primarily on water impound­

ments. 

Coincidentally, the Ohio River Valley Water Sanitation 

Commission (ORSANCO) initiated a program to assess PCB levels 

in fish collected from the Ohio RiVE:E Drainage Basia. At the 

request of ORSANCO, the Ohio EPA agreed to provide fish to 

ORSANCO for analys i s by the Food and Drug Administration (FDA) . 

Therefore, site selections, and the time of collection, were 

determined somewhat by ORSANCO's needs and by the ODNR test­

netting schedule. 

Fish selected for collection were: channel catfish (Ictalurus 

punctatus), bluegill sunfish (Lepomis machrochirus), crappie 

(Pomoxis spp.) and largemouth bass (Micropterus salmoides). 

These species were considered to be good biological indicators 

because: 1 . The spec i es selected represent several feeding 

levels (one bottom feeder, two intermediate predators and one 

primary p redator) and 2. These species are game fish and give 

an indic a t ion of poss i ble human exposure. \'lhere possible , five 

i ndividuals of each species, approximately one pound i n size, 

were colle c t ed at each s i te. Sunfish were col l ected so as to 
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Table23. Areas selected for fish collection for pesticide and 
PCB surveillance program, 1977. (See Figure l). 

Date of 
Water Area Drainage Basin Collection 

1. Berlin Reservoir Lake Erie Last week in March 

2. Mosquito Creek Reservoir Lake Erie Last week in March 

3. Chagrin River Lake Erie 10/25/77 

4. Huron River Lake Erie 11/01/77 

5. Blanchard River Lake Erie 07/13/77 
@ above Findlay 

6. Blanchard River Lake Erie 07/14/77 
@ below Findlay 

7. Salt Fork Reservoir Ohio River 05/03/77 

8. Scioto River @ Piketon Ohio River 06/07/77 

9. Indian Lake Ohio River 05/16/77 

IO.Great Miami River Ohio River 06/27/77 
@ Elizabethtor,m 

11.Little Miami River Ohio River Not Sampled 

12.0'Shaughnessy Reservoir Ohio River 10/20/77 

, (> (> 



Figure 2-V . Areas. selected for fish collection for ~sticide and 
PCB surveillance program. ~ 
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provide three, one pound, composite samples. Due to the un­

availability of the above mentioned species at the collection 

sites on the Chagrin and Huron Rivers, coho salmon (Onchoryn­

chus kisutch) was the primary species collected at these two 

sites. 

Upon capture, either by trap-nets or by electro-fishing, 

fish were scaled (catfish were skinned), filleted, double 

wrapped in aluminum foil, identified with a tag containing 

species, area of collection and date of collection, put on 

ice and frozen as soon as possible. If conditions prevented 

the filleting of fish in the field, they were later partially 

thawed, filleted and refrozen. 

Fish samples were analyzed for PCB and pesticide residues, 

by the Ohio Department of Agriculture (ODA), using gas, · chro­

matography, at their facilities in Reynoldsbur~ Ohio.The pro­

cedures used by ODA .differed somewhat from the procedures 

outlined in the Pesticide Analytical Manual (HEW, 1975) 

in that liquid-liquid partitioning was not used for extraction. 

Extraction procedures followed those outlined by Erney (1974 ) . 

Recovery tests and tests for efficiency indicated that the 

ODA procedures are as efficient as the PAM methodology. 

The analytical limits for detection and quantitation are 

presented in Table 2~ Samples that contained residue levels 

less than the level of detection are reported as non-detected. 

Those samples that contained residue levels between the level 

of detection and the level of quantitation are reported as 

trace. Residue levels are reported on a wet weight basis. 



Table24. Analytical limits of quantitation and detection. 

Compound 

1. Aldrin 
2. Dieldrin 
3. Endrin 
4. Lindane 
5. Heptachlor 
6. Heptachlor Epoxide 
7. Methoxychlor 
8. Mirex 
9. Toxaphene 

10. DDT 
11. DDE 
12. TOE 
13. HCB 
14. BHC 
15. PCB's 

(AR 1254/12 60} 

Level of 
Detection(ppm} 

0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.01 
0.01 
0 . 05 
0.004 
0.002 
0.004 
0.002 
0.002 
0.01 
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Level of 
Quantitation(ppm} 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0 . 05 
0.05 
0.10 
0.02 
0.01 
0.02 
0.01 
0.01 
o.os 



Of the 12 sites selected for fish collection, 11 were 

completed with 110 samples being collected. The Little Miami 

River was not sampled due to personnel and scheduling problems. 

Twenty three catfish and 5 largemouth bass collected in 

the Ohio River Basin were sent to ORSMlCO for analysis of PCB 

and pesticide residues. However, due to the large number of 

samples collected for the ORSANCO program, fish were analyzed 

only for PCB's. Samples collected in Ohio were returned to 

the Ohio EPA to be scanned for pesticide residues. Sixteen 

catfish and no largemouth bass were returned. 

The Ohio Department of Agriculture was not able to complete 

the analysis of the 110 samples by J~nuary 31, 1978. As a 

result, the data reported represent fish samples collected 

from 9 of the 12 specified areas. 

Due to the lack of normality and unequal variance in the 

sets of data, data were tested by non-parametric statistical 

methods. The Kruskal-Wallis test (Hollander and Wolf, 1973) 

was used to test for differences in contamination levels between 

areas and species, and is analagous to the parametric one way 

analysis of variance. 

Results and Discussion 

Pesticide residue and PCB concentrations in fish collected 

from the Ohio River Drainage Basin and the Lake Erie Drainage 

Basin are presented in Table 25 and Table 26 respectively. The 

analysis for pesticide residues was completed for 64 samples, 

while 90 samples were analyzed for PCB's. 
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) l e 2~ Pesticide residue and PCB concen .tions (ppm) found in fish collected frc 
the Ohio River Drainage Basin. 

Area of 
collection 

Salt Fork Res. 

Scioto River 
@ Piketon 

Graat Miami River 
@ Elizabethtown 

Species 

Crappie 

Sunfish 

Catfish 

Crappie 

Catfish , 

Catfish 

Number 
analyzed 

4 

4 

2 

8 

1 

5 

5 

Residue 

HCB 
BHC 
DDE 
Dieldrin 
PCB 

HCB 
BBC 
ODE 
Dieldrin 
PCB 

HCB 
BHC 
DDE 
Dieldrin 

cpca 

HCB 
BHC 
DOE 
Dieldrin 
PCB 

HCB 
BHC 
DOE 
DAj,fldrin 

CPCB 

HCB 
BHC 
ODE 
Dieldrin 

cpca 

Range 

aN.D. - 0.006 
N.D. 
hTR 
N.D. 

TR 

N.D. 
N.D. 

TR 
N.D. 

'fR 

N.D. 
N.D. 

TR 
TR 

TR - 0.010 

N.D. 
N.D. 

TR 
N.D. 

0.160 

d N.D.A. 
N.D.A. 
N.D.A. 
N.D.A. 

0.600 - 9.900 

N.D.A. 
N.D.A. 
N.D.A. 
N.D.A. 

0.800 - 7.500 

Median 

N.D. 
N.D. 

TR 
N .D .• 

TR 

N.D. 
N.D. 

TR 
N.D. 

TR 

N.D. 
N.D. 

TR 
TR 
TR 

N.D. 
N. D. 

TR 
N.D. 

0.160 

N.D.A. 
N.D.A. 
N.D.A. 
N.D.A. 
1.300 

N.D.A. 
N.D.A. 
N.D.A. 
N.D.A. 
3.500 



Table 25 Continue d. 

Area of Number 
collection Sp~_g_ies analyzed Residue Range Median 

Indian La ke Crappie 4 HCB N.D. N.D. 
BHC N.D. N. D. 
DOE N.D. - TR TR(2)e 
Dieldrin N.D. - TR N.D. 
PCB N.D. N.D. 

Sunfish 4 HCB N.D. N.D. 
BHC N.D. - TR TR(2) 
ODE TR - 0.007 TR 
Dieldrin TR TR 
PCB N.D. - TR TR 

Largemou~h Bass 5 HCB N.D.A. N.D.A. 
BHC N.D.A. N.D.A. 
DOE N.D.A. N.D.A. 

I Dieldrin N.D.A. N.D.A. 
t; cPCB N.D. - TR N.D. 
""' I 

Catfish 5 HCB N.D.A. N.D.A. 
hHC N.D.A. N.D.A. 
ODE N.D.A. N.D.A. 
Dieldrin N.D.A. N.D.A. 

cpca TR TR 

O' Sh au g hnessy Re s . Crappie 3 HCB N.D. N.D. 
BHC N.D. N.D. 
DOE TR TR 
Dieldrin TR - O. 013 TR 
PCB TR - 0.080 TR 

Sunfish 4 HCB N.D. N.D. 
BHC N.D. N.D. 
ODE TR TR 
Dieldrin TR - 0.024 TR 
PCB TR - O. 080 TR 



I 
t-' 
I.O 

lf1 

,le 25 Continued. 

Number Area of 
collection Species Analyzed 

O'Shaughnessy Res. Largemouth Bass 5 

Bullhead 

aN.D. = Non-detectable 
bTR = Trace 

1 

csamples were analyzed for PCB's by ORSANCO 
dN.D.A. = No Data Abailable 

Residue 

HCB 
BHC 
DOE 
Dieldrin 
PCB 

HCB 
BHC 
DOE 
Dieldrin 
PCB 

eNumber of samples which contained reported concentration 

Ran9:e Median 

N.D. N.D. 
N.O. N.D. 

TR TR 
TR TR 

TR - 0.130; TR 

N.D. N.D. 
N.D. N.D. 

0.007 0.007 
0.011 0.011 
0.190 0.190 



r le :.!6. Pesticide residue and PCB concent_ .<:ions (ppm) found in fish collected fron, -
the Lake Erie Drainage Basin. 

Area of Number 
collection seecies analyzed Residue Ran9:e Median 

Mosquito Creek Res. Crappie 3 HCB aN.D. N.D. 
BHC N.D. N.D. 
DDE N.D. N.D. 
Dieldrin N.D. N.D. 
PCB N.D. N.D. 

Sunfish 2 HCB N.O. N.O. 
BHC N.D. N.D. 
ODE N.D. N.O. 
Dieldrin N.D . N.D. 
PCB N.O. N.O. 

Catfish 5 HCB N.O. N.D. 
BHC N.O. - 0.040 0.008 
DOE 0.015 - 0.050 0.030 
Dieldrin N.D. -bTR TR 

I PCB 0.330 - 0.690 0.060 ...., 
I.O 

°' I Berlin Reservoir Crappie 2 HCB N.D. N.D. 
BHC N.O. N.D. 
DOE N.D. N.D . 
Dieldrin N.O. N.O. 
PCB N.O. - TR 

Sunfish 1 HCB N.O. N.D. 
BHC N.O. N.O. 
DOE N .. o. N.D. 
Dieldrin N.D. N.D. 
PCB N.D. N.D. 



Jle 26. Continued. 

Area of Number 
collection Species analyzed Residue Rar1ge Median 

- ~ --- - - - - -~ -

Berlin Reservoir Catfish 2 HCB TR TR 
, BHC TR - O. 010 

ODE 0.060 - 0.360 
Oieldrin 0.028 - 0.030 
PCB 1.370 - 6.500 

Bullhead 2 HCB N.O. N.D. 
BHC N.O. N.D. 
ODE 0.006 - 0.008 
Oieldrin TR TR 
PCB 0.130 - 0.770 

Blanchard River Crappie 3 HCB N.D. N.O. 
@ above Findlay BHC N.D. N.D. 

DOE TR TR 
Dieldrin TR TR 

I PCB TR TR I-' 
'-0 
-..J 
I Sunfish 4 HCB N.O. N.D. 

BHC N.D. N.D. 
DDE TR TR 
Dieldrin TR TR 
PCB TR - 0.070 TR 

Largemouth Bass 4 HCB N.O. - TR TR(2) c 
BHC N.O. N.O. 
DOE TR - 0.006 TR 
Oieldrin TR TR 
PCB TR - 0.100 TR 

Catfish 1 HCB 0.006 
BHC TR 
DOE 0.060 
Oieldrin 0.022 
PCB 0.860 



T. e 26. Continued. 

Area of Number 
collection Species analyzed Residue Range Median 

Blanchard River Crappie 2 HCB N.D. N.D. 
@ below Findlay BHC N.D. N.D. 

DOE TR TR 
Dieldrin TR TR 
PCB TR TR 

Sunfish 2 HCB N.D. - TR 
BHC N .D. - TR 
ODE TR TR 
Dieldrin TR TR 
PCB TR TR 

Largemouth Bass 2 HCB N.D. N.D. 
BHC N.D. N.D. 
ODE TR - 0.006 
Dieldrin TR TR 

I PCB TR TR t-' 
I.O 
ro 
I Bullhead 1 HCB N.D. 

Blf\C N.D. 
DOE 0.010 
Dieldrin TR 
PCB TR 

Rockbass 1 HCB 
BHC 
DOE 
Dieldrin 
PCB 

Chagrin River Coho Salmon 4 HCB 
BHC 
DOE 
Dieldrin 
PCB 



I 
I-' 
I..O 
I..O 
I 

'I l e 26. Continued. 

Are a of 
collection 

Chagrin River 

Huron Rive r 

Species 

Golden Trout 

Sucker 

Coho Salmon 

Smallmouth Bass 

aN.D. = Non-de tectable 
bTR - Trace 

Number 
Analyzed 

1 

4 

4 

2 

Residue 

HCB 
BHC 
DDE 
Dieldrin 
PCB 

HCB 
BHC 
ODE 
Dieldrin 
PCB 

HCB 
BHC 
DOE 
Dieldrin 
PCB 

HCB 
BRC 
DOE 
Dieldrin 
PCB 

cNumber of samples which contained the reported concentration 

Ran~e Median 



No samples contained detectable levels of aldrin, lindane, 

endrin, DDT, TOE, methoxychlor, ~irex, toxaphene or heptachlor. 

Only one sample contained detectable levels of heptachlor 

epoxide ( a sunfish from Indian Lake with 0.02 ppm). 

Seven samples contained detectable levels of BHC (range: 

Tr - 0 . 040 ppm) and seven samples had detectable levels of 

HCB (range: Tr - 0 . 006 ppm). No samples exceeded the Water 

Quality Criteria (WQC) recommendations for accumulation of 

pesticides in aquatic organisims of 0.1 ppm. (Committee on 

Water Quality Criteria, 1972). 

Dieldrin and ODE were the most prevalent chlarinated 

pesticide residues in the fish collected. Dieldrin was found 

in 42 fish samples and 54 samples contained detectable levels 

of ODE. Only one sample~ a catfish from Berlin Reservoir with 

0.36 ppm ODE, exceeded the WQC reco~Jnendati ons of 0.1 ppm. 

Catfish exhibited significantly greater (P~0 . 05) accumulation 

levels of dieldrin and ODE than largemouth bass, sunfish or 

crappies. 

The data indicates relatively low levels of organochlorines 

in Ohio fish, when compared to other studies# Fish collected 

from Lake Erie in 1970 and 1971 were analy zed for some chlori­

nated pesti cides by Carr et al. (1972). Average residue levels 

r anged f rom 0. 06 to 0.42 ppm for DDE, 0. 07 to 0. 5 2 p pm TDE , 

0. 03 to 0 . 02 5 ppm DDT, 0.1 8 to 0. 90 ppm tot a l DDT a nd 0 .01 t o 

0 .07 ppm dieldrin . Henderson e t a l. (1 971) repor ted 93% of 

whole body f ish sampl e s, co lle c ted national l y i n 1 969 , r ef l ected 

l eve l s of d i e l dr in up to 1.5 9 ppm. Tota l DDT l eve l s were a s 

- 200-



high as 57.8 ppm and were detected in 100% of the samples. 

Klaassen and Kadoum (1975) reported total DDT levels in 98% 

of the fish collected from a reservoir system in ansas ran­

ging from trace to 0.57 ppm. Dieldrin was detected in 97% 

of the samples and ranged from trace to 0.17 ppm. Dieldrin 

levels as high as 1.6 ppm were found in catfish collected f~om 

a stream in Iowa (Morris and Johnson, 1971), while concentra­

tions in other species collected ranged from 0.011 to 1.75 

ppm. 

The apparent low pesticide levels in Ohio fish may be 

a reflection of the decreased usage of many of the pesticides 

selected for analysis. Most have been suspended or classed 

for restricted use only, by the federal government or by the 

Ohio Department of Agriculture. The data reported, however, 

must be interpreted with some caution. The collection of fish 

o f uniform size ( approximately l pound or 12 inches) proved 

to be a greater problem than anticipated. In most cases, es­

pecially for sunfish and crappies, the samples represent a 

composite sample- of relatively small fish with anywhere from 

2 to 8 individuals per sample. In addition, the majority of 

the samples were collected in the spring. The combination of 

young fish collected in the spring, resulted in samples with 

a relatively low fat content, usually less than 1%. Considering 

the above factors, no reliable conclusions concerning pesticide 

residue levels in Ohio fish can be made. 

Detectable levels of PCB's were found in 74 samples. 

No sunfish, largemouth bass or crappies had levels that ex­

ceeded the recommended Water Quality Criteria level of 0.5 ppm. 
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Sixteen of 31 catfish samples exceeded the WQC reconunendation, 

and 4 exceeded the reconunended FDA level for human consump­

tion of 5 ppm (2 from the Great Miami River, 1 from the Scioto 

River and 1 from Berlin Reservoir). Catfish contained signif­

icantly higher PCB levels (P<0.05) than other species collect---
ed. 

The PCB levels reported for this study are similar to 

levels that have initially been reported by ORSANCO {unpub­

lished). In their study of PCB levels in fish from the Ohio 

River Basin, concentrations ranged from non-detected to 17.5 

ppm. Carr et al. (1972) reported average PCB levels in fish 

collected from Lake Erie to range fr-Gm 0.08 to 4.4 ppm. 

The sources of PCB contamination may be numerous. ·until 

a few years ago. PCB's have been widely used as plasticizers, 

as sealers in waterproofing compounds and putty, in printing 

inks, in waxes, in synthetic adhesives, as dielectrics in 

capacitors, as hydraulic fluids, as high pressure lubricants 

and as a heat transfer medium (EPA, 1976). The Monsanto Com­

pany, the princtpal: manufacturer, restricted the sale of PCB's 

for uses in which disposal could not be controlled, such as 

phsticizers, in 1970 and their main uses in the last several 

years have been as dielectric insulating fluids. In October, 

1977, Monsanto ceased the manufacture of PCB's and withdrew from 

the market (personal-conu~unication). While the continued use of 

PCB's is on the decline, environmental contamination will 

probably continue for some time, due to t he millions of pounds 

of PCB's already in landfi l ls, soils, sediments and waters 
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(Pesticide Chemical News, 1976). 

· The significantly higher pesticide and PCB levels found 

in the catfish may be a reflection of their feeding habits and 

trophic level. The relatively low solubility of the organo­

chlorines and PCB's favors their sorption on suspended and 

sedimented materials. A benthic feeder, such as the catfish, 

would most likely be more exposed to the residues monitored in 

this study. In addition, the relatively high trophic level 

of the catfish, coupled with their relatively high fat content, 

would favor this species' increased bioaccmnulation of these 

lipid soluble contaminants. 

Numerous investigators (Morris and Johnson 1971, Henderson 

et al. 1971, Bulkley et al. 1974, Reinert and Bergman 1974, 

Kelso and Frank 1974) have reported that pesticide and PCB 

levels in fish may vary with the time of colleciton, percent 

fat and the age of the fish. Considering the length of the 

collection period, March through October, and the wide range 

~n size of the fish collected, the comparison of pesticide 

residue and PCB levels between collection areas would be tenuous. 

However, the present data indicates elevated levels of PCB's 

to be present in fish from the Scioto River at Piketon and 

the Great Miami River at Elizabethtown. 

Summary and Conclusions 

Fish were collected from 11 sampling sites in the Ohio 

River Drainage Basin and the Lake Erie Drainage Basin, and 
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analyzed for 14 pesticide residues and PCB's. Analysis was 

completed for 9 of the 11 areas. Heptachlor epoxide, HCB, 

BHC, ODE and dieldrin were the only pesticides detected. 

Oieldrin and DOE were the most prevalent pesticide. residues, · 

occuring in 64 - 84% of the samples respectively. Only 1 

sample (catfish, 0.36 ppm DOE) exceeded the WQC recommendation 

for pesticides in aquatic organisms of 0.1 ppm. 

PCB's (Aroclor 1254,1260) were detected in 82% of the 

samples analyzed. Sixteen of 31 catfish exceeded the WQC 

recommendation of 0.5 ppm and 4 catfish exceeded the FDA limit 

for human consumption of 5 ppm. 

Catfish had relatively higher PCB and pesticide residue 

levels than the other species collected. This may be related 

to their benthic feeding habits and trophic level. The data 

also indicates elevated PCB levels to be present in fish col­

lected from the Scioto River and the Great Miami River. 

The data thus far provides some baseline information 

concerning the levels of PCB's and chlori~ited pesticides in 

fish collected in Ohio. However, the length of the sampling 

season and the wide disparity in uniform size collection of 

individual fish samples precludes any definite conclusions 

concerning differences in species accumulation or in identi­

fying areas with elevated contaminant levels. 

As resources become available, a more intensive surveillance 

program should be initiated. Fish species that are readily 

collectable at all sampling sites should be selected for 

analysis to expedite the evaluation of contaminant levels 
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between areas. !n addition, a concerted effort should be made 

at each sampling station to collect fish of the size specified 

for collection. Sampling should be initiated in late August 

and continued through October, as the accumulation of pesticide 

residues are likely to be the highest at this time. The list 

of contaminants monitored should be reviewed annually and 

ammended as current problem contaminant levels are reduced 

and new contaminants are discovered. 
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