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INTRODUCTION 

This document is the third annual water quality report prepared by the 

Ohio Environmental Protection Agency (Ohio EPA). 

1. Purpose of Report 

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

Amendments (Public Law 92-500) requires that each state suhnit an annual 

water quality report to the Administrator of the Federal Environmental 

Protection Agency. The report should include: 

1) A description of the water quality during the preceding year 

2) 

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 

population 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 pollutants will accomplish these objectives; 

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

associated with the Act; 

5) A description of the nature and extent of nonpoint sources of 

pollutants and reconmendations for programs to control each 

catego:ry of sources, including an estimate of the costs of 

.implementing such programs. 

2. Organization 

) As requested by the U.S. EPA, this report concentrates on infonnation 

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

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 cornrents given are developed from the data collected 

from 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 Monitoring Network 

(PWQMN) is presented in Appendix l:_. PW~ data and the individual basin 

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

report. Sumnary reports on field biological investigations and the 

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

to meet Federal Water Quality Goals are presented~ 

3. Program of Water Quality Inventory 

To sarrple Ohio waters, 91 primary water quality nonitoring stations 

have been established throughout the state using several criteria, such 

as rronitoring water quality upstream and downstream of major dischargers, 

or placement of nonitoring 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. Measurements are also taken from 

streams entering from another state. 

Particular placement 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 r epresentative stream sample; and physical characteristics of the 

site. 

) In addition to the 91 primal: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 monthly basis and for 23 additional parameters on a 

quarterly basis. Table 1 lists those parameters and their significance. 

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

2 lists each primary station. 

-3-
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TABLE 1 

Ohio EPA Primary Station Parameters 

IDNTLY 

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

2. Water Temperature (field) 

3. pH (field) 

4. Dissolved Oxygen (field) 

5. Conductivity {field) 

6. Turbidity 

7. Residue, 'Ibtal Nflt. {Susp.) 

8. Residue, Total Flt. {Diss. ) 

9 • Residue, 'Ibtal 

10. 'Ibtal Kjeldahl Nitrogen 

. 11. Nitroge.'1, Arrm:mia, N 

12. Nitrite, N 

13. Nitrate, N 

14. Phosphorus, Dissolved, P 

15. Phosphorus, 'Ibtal, P 

16. Chloride, Cl 

17. BOD, 5 day 

18. COD 

19. Carbon, 'Ibtal Org. , C 

20. Cyanide 

21. MBAS 

22. Phenols 

23. Fecal Coli, 'Ibtal, MF 

24. Fecal Strep, 'Ibtal MF 

-A-

1. Alkalinity, 'Ibtal, caco3 

2. Acidity, 'Ibtal, caoo3 

3. Hardness, 'lbtal, CaC03 

4. Sulfate, S04 

5. Fluoride, Diss. , F 

6. calcium, Total, ca 

7. Magnesium, 'Ibtal, M:J 

8. Potassium, 'Ibtal, K 

9. Sodium, 'Ibtal, Na 

10. Arsenic, 'Ibtal As 

11. Barium, 'Ibtal, Ba 

12. Cadmium, 'Ibtal, Cd 

13. Chromium, 'Ibtal, Cr 

14. Chromium, Hex, Cr 

15. Copper, 'lbtal, Cu 

16. Iron, 'lbtal, Fe 

17. Lead, 'Ibtal, Pb 

18. Manganese, 'Ibtal, Mn 

19. Mercury, 'lbtal., Hg 

20. Selenium, 'lbtal, Se 

21. Silver, 'lbtal, Ag 

22. Zinc, 'lbtal, Zn 

23. Oil-grease, 'Ibtal 



FIGJRE 1 
LOCATION OF PRIMARY WATER QUALITY MONITORING STATIONS 
OHIO EPA WATER QUALITY INVENTORY PROGRAM 

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

NOTE: 
Data for minor tributari es of the Ohio River are furnished 
by the Ohio River Reg ional Commi ss ion 
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TABLE 2 

Primary Water Quality Monitoring Stations 

Maumee River Basin 

1. Blanchard R. near Findlay 
2. Ottawa River at AllentCMn 
3. Auglaize R. near Fort Jennings 
4. .t,,f.aumee R. at Waterville 
5. Blanchard R. above Dupont 
6. Auglaize R. near Cloverdale 
7. Ottawa R. at Kalida 
8. Maumee R. at Antwerp 
9. Tiffin ;R. in Defiance 

10. Maumee R. at Defiance 
11. Auglaize R. near Defiance 
12. Maumee R. at Florida 

Portage River Basin 

12. Portage R. Woodville 

Sandusky River Basin 

14. Sandusky R. near Fremont 
15. Sandusky R. near Mexico 
16. Tymochtee Crk. at Crawford 

Huron River Basin 

17. Huron R. at below Milan 

Vennilion River Basin 

18. Vennilion 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 
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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 
3 7. Miami R. at Miamisburg 
38. Twin Crk. near Franklin 
39. Mad R. near Dayton 
40. Dick's Crk. near Exce llo 
41. Miami R. at Hamil ton 
42. Miami R. near Lawrenceburg 
43. Miami R. at Dayton 
44. Loramine Crk. near Lockington 

Mill Creek Basin 

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

L. Miami River Ba.sin 

4 7 . Beaver Creek near Alpha 
48. L. Miami R. at Milford 
49. L. Miami R. near Oldtown 
50. 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 BellfQint 
58. Scioto R. near Prospect 
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Scioto River Basin (con't) 

59. Olentangy R. near Worthington 
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 

66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 

Muskingum River Basin 

Licking R. below Newark 
Rocky Fork Below Mansfield 
Muskingum R. at McConnellsville 
Mohican R. at Greer 
Killbuck Crk. below Wooster 
Kokosing R. below Mt. Vernon 
Walhonding R. at Nellie 
Tuscarawas R. at Clinton 
Tuscarawas R. Massillon 
Ni.TPishillen Crk. at North Industry 
Sugar Crk. atove New Philadelphia 
Tuscarawas R. below New Philadelphia 
Stillwater Crk. below Dennison 
Tuscarawas R. at Coshocton 
Muskingum R. below Coshocton 
Muskingum R. at Dresden 
Wills Crk. below Cambridge 
Wills. Crk. near Conesville 
Muskingum 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 Alliance 

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 stoX'JThvater runoff, 

streambank erosion, runoff £ran animal 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 rocx:1erate 

to intense rainfall following a period of extended dryness or m::x'lerate rains 

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

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

quality in Ohio. 
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1. Mine Drainage 

A. Introduction 

Coal mining in Ohio dates back to the early 1800's when CX)cl.l 

was locally extracted for home heating. l\bst of this early mining was 

by shallow underground drift mining methods, although in scattered areas 

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

were employed. Coal mining gained industrial status by the 1850's when 

statewide distribution of the product was achieved. 

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

'Ibday, 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. 

The picks and shovels of early days have been replaced by electrically 

operated shovels and draglines, with bucket capacities sometimes greater 

t.1-ian 220 cubic yards. This type of equipnent and production has placed 

Ohio fifth in the nation in surface mine production in rece.t"'lt years. 

The growth of the industry was not without serious long term liability. 

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

reclamation and over 1300 miles of Ohio streams oontinuously or intermittently 

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

from inactive mining operations. 

The current situation is a result of these past factors: (1) p:)Or 

mining practices, (2) limited technical developnent 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 

, r. 
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job in the control of fOllution. The Ohio strip mine law passed in 1972 

is among the more stringent in the country. The t echnol ogy to control 

most coal mining-related FOllution is available and being used by some 

coal mining canpanies. 

The spread of the mining FOllution problem frorn active mines has 

greatly been reduced. However, FOllution from the inactive areas is and 

will continue to be a major water quality problem in the mining .re<Jions 

of the state. 

B. A£f ected Areas and Problems 

Mine drainage significantly impacts water quality in the following 

drainage areas of the state: 

1. Muskingum River Basin 

2. Hocking River Basin 

3. south Central Minor Tributaries of the Ohio River 

4. southeast Minor Tributaries of the Ohio River 

The geographic area drained by these basins includes portions 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 boundary while a line from Cleveland through Columbus to Portsmouth 

forms 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 intermittently polluted by mine 

drainage. Mine drainage contributes r oughly 100 tons of sulfate per 

day to the Tuscarawas River between Massillon and Newcanerstown. In 
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addition to this, 8 tons of acidity per day enter the Muskingum 

River at the confluence of Moxahala Creek in Muskingum County just 

below Zanesville. 

In the eastern portion of the basin, sulfates and dissolved 

solids are problem components especially in the Piedmont Lake area. 

Excessive concentrations of these components have rendered P_i_c.tlncmt 

Lake unsuitable as a source of potable water, although tl"1e recr eational 

and fishery potentials of the lake have not been affected. 

2) In the Hocking River Basin, most major tributaries are aff ected 

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

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

of 220 miles in the above 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 portions 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 proble-ns for the Perry County community of Nev 

Lexington. 

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

Yellow Creek, Short Creek, Cross Creek, Wheeling. Creek, McMahon 

Creek, Captina Creek, Sunfish 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 Muskin<Ju:m River 

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

be slightly to rroderately degraded by mine drainage. 

4) 'Ihe portions of the Southeast Ohio River minor tributaries 

located between Marietta and Portsrrouth are cxmsidered to be affecteJ 

by mine drainage to various extents, ranging from insignificant to 

extremely severe. 'Ibtal stream miles affected is. approxinately 700. 

Of this, significantly affected streams (X)Inf)rise 250 miles. Much of 

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

Government and, apart from the pollution from inactive C'Oal mines, 

is ideally suited for wildlife and recreational uses. 

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

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

longest "creek" in the vlOrld. In this basin, acidity concentrations in 

excess of 1000 mg/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 portions of Eastern and Southeastern Ohio. It 

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

rrost 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. 'Ihe coal industry for the rrost part does cxxnply with 

current reclamation and pollution control laws. The najor problem remaining 

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

mining operations throughout the area. The responsibility of this 

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

since national energy demands are served by the coal prcx1ucing states. 
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Fonna.tion 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 form ferric hydroxide and rrore aci ci , 

as shown in equations 2 and 4. 

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

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

FeS2 + 14Fe+3 + BH20 + 15Fe+2 + 2S04 - 2 + 16H+ 

(I ) 

(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 ultima.tely 

leads to the release of four atoms of acid hydrogen. 

Consequently, highly acidic water is often produC'..ed*. In such 

water, heavy metals such as iron, manganese, alumini..nn, and zinc are 

rrore soluble and enter into the solution to further po1lute 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 metal piers, culverts, barges, et:c; it 

increases the cost of water treabnent for power plants and municipal 

water suppplies, and leaves the water unacceptable for recreation. 

The arrount and rate of acid formation, 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 overburde.'1, 

* 
pH is a camon measure of acidity or alkalinity of water. 
7. 0 is neutral. A lower pH is acidic, higher is alka1ine. 
stream water a pH of 2.0 - 4.5 is very acid indeed. 

A pH of 
For 
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and airount of available water. Crystalline fonns of pyritic material 

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

primary reaction during early acid fo:rmation, less pyritic rraterial 

exposed to air means less acid fo:rmation. · Thus, an effective preventive 

method is to cover pyritic materials as soon as p:::>ssible with earth , 

which serves as an oxygen barrier. 

If the overburden also contains alkaline material such as limestone, 

acid water may not be discharged even though it is. formed, becausE. of 

inplace neutralization by the alkaline material. 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 material. 

Water also serves as the t ransp:::>rt rredia 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 v,10rkings to 

drain out. Drift mines corrm::mly yield mine water on a perpetual, yet 

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

openings, tend to fill up irore carpletely with water, thus sealing off 

oxygen and restricting acid production. 

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

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

requirements for acid production are the same as for underground operations, 

namely (1) pyrites, (2) oxygen, and (3) wateL 
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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 corrprised of wastes from coal prepazation and cleaning processes, 

the major objective of which is the rercoval of pyrites and other contaminants 

from the coal. The standard practice for rrany years has been to dispose 

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

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

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

extremely high. 

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

or may enter the stream virtually nnaltered. The forrr~r case is the 

general rule where the spoil is predominantly of calcareous or limestone 

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

calcium carbonate accordillg 1to the following react ion: 

(Calcium Carbonate-Limestone) + (Sulfuric Acid) + (Gypsum) + (i;·1ater) + 
(carbon Dioxide <?as) 

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 consurrptive 

(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 , cherncial 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 cormonly used. 

In lirnestone areas, the neutralization of the discharge causes 
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all or part of these dissolved metals to precipitate out as i nsoluble 

carlxmates, sulfates, or hydroxides. This results in a sediment problan 

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

In sandstone areas, natural neutralization d:Jes not take place, so 

the dissolved comp:ments remain dissolve:1 until the receiving s tream ' s 

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

In these cases, precipitation of the dissolved metals and associated 

sedimentation and turbidity problems are found below the confluence . 

'Ihis condition is present for example below the confluences. of 1) r,'.oxahala 

Creek and the Muskingum River, 2) Sunday and MJnday Creeks and the Hocking 

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

River. 

Control Alternatives, Needs, Costs 

There are tv.'O distinct approaches to the control of mine drainage. 

One involves the collection 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 fonner case, conventional mine drainage treatment systems 

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

systems are generally designe:1 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 noderate as earthen p:)nds 

_,o_ 
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are cornronly enployed. Major construction costs are earthrroving, purrps, 

aerators, etc., while operational costs are predominately chemical 

{neutralization - usually slaked lime, crushed lirrestone, scxlium hydroxide, 

or scda ash) , power, and maintenance. 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 

exanple, a site with an inactive and unreclaimed contour strip operation 

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

coal may augment the otherwise high reclamation costs. The ma.in advantages 

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

costs required by the treatment 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 intrcx:luced in this legislative 

session provides for such reclamation on private land as well. 

F. Costs 

The costs presented below were refX)rted by the Ohio Board on Unreclairred 

Strip Mine Lands in their 1972 refX)rt entitled 'Land Rel:x:>rn' • The costs 

are based on 1972 dollars, and smuld 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. 
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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 

Surrming up, the estimated cost for corrplete 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 come through previously proposed Federal 

legislation relating to surface mining and unreclairred mine lands. 

Federal assistance could relieve the otherwise awesome financial obligation 

of mine land r eclamation. Such a program should definitely put the 

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

that it 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 them as payrrent for reclamation of inactive 

and unreclairred areas. 

G. Summary 

As has been shown, a significant percentage of total stream miles in 

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

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

In other areas, inprovements nay be affected or accanplished through 

the Land Reborn Program of the Department of Natural Resources. Funds 

and legislative authority are currently l.irni.ted, however, and not sufficient 

for large scale, short term projects. 

Protection of these streams fran further degradation by existing and 

future dischargers is of prjmary importance. The technology to control 

pollution fran such sources is currently available. The past practices 

of reduction in pollution control requirements for dischargers to these 

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

it is strongly recorrmended that these streams be classified as warm water 

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

the exception of the discharge of pollutants from inactive mining operations 

in the bas.in. 
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2. Agricultural Runoff of Sediment 

'!he runoff from Ohio's croplands is a major contributor to water quality 

problans in many of Ohio's river basins. Notable arrong these are M::lumee, 

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

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

that in the M:lumee River Basin, sediment was the greatest single non-point 

source pollutant, by weight from streams in the Lake Erie basin . This study 

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

District Office), 'Ibledo Metropolitan Council of Governments, investigations 

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

Agricultural Research and Development Center, and others have illustrated the 

magnitude and impact of this problem on Ohio's waterways and lakes. 

The net result of soil erosion from cropland is an increased level of 

suspended soli ds. '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 some animal and plant life on stream beds. Rural runoff is 

also very detrimental from another aspect; transporting phosphorus and 

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

to the sediment and dissolved in the water. 

The 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 becau....~ rrore 

chemicals must be added during the treatment process to coagulate and precipate 

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

rerrove sediment from reservoirs, haroors 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 . 

The 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 canpounds from croplands to Lake Erie. Scientists now believe 

that it is these two nutrients which appear to be rrost responsible for algae 

blooms in strea.i'1!S 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 ccmnercial 

fish by destroying food supplies and spawning grounds. A study of the benthic 

macroinvertebrate 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 sediment carried by 

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

Thirty-five years ago, fly larvae (dipterans) ~re the prErlaninant benthic 

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

survival. 'Ibday, sludge vX>:rms have replaced dipterans as the predominant 

benthic species. Sludge vX>:rms prefer 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 wDnns, 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 Symposium, 
May 2-3, 1975, Tiffin, Ohio. 
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'!he sed:iment 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 between 20-25% of the load. 'Ihe 

Great Lakes Basin Comnission study estimates that the current nonnal 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. '!his same study 

calculated the yearly sediment yield in the Maumee Basin to be 1. 27 million 

tons or 0.29 tons per acre per year. '!his is about 11% of the total gross 

erosion discharged as suspended sed:iment 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 estirna.ted normal gross erosion 

in the .Maumee River Basin drainage area. '!he 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:l in these. basins. 

'!he river basins surrounding the Mawnee Basin have similar soil types 

and land use patterns. '!heir 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 Wcxxlville on the Portage, 

near Frerocmt on the Sandusky, and at Milan on the Huron. H~ver, in terms 

of total annual sediment discharged to Lake Erie, these three basins cx:xnbined 

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

annually to Lake Erie. 'Ihe extent of n:::mfX)int 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 Ma.umee 

North of Bay 

South of Bay 

St. Joseph 

St. Mary 

Tiffin 

Auglaize 

Blanchard 

'Ibtal 

TABLE 3 

FSTIMA'IED CURRENT NJRMAL GROSS EroSION** IN MAUMEE BASIN* 

('Ibtal Area, Including Urban & Streambank) 

'Ibns Per Acre 
'Ibtal Acres 'Ibtal 'Ibns 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 Par::ier, 
Great Lakes Basin Commission, August 1975. 

** Gross Erosion - total am:mnt of soil rrovement within the catchment, 
including all forms of wash and rill erosion from agricultural land, 
gully and streambank erosion, and erosion from non-agricultural sources 
such as highway construction; or building develoµnent (from Soil 
Conservation by Norman Hudson, published by Cornell University Press). 
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delivered to Lake Erie £ran the Sandusky Basin originates £ran nonpoint 

sources. 

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

delivery rate of 0.07 to 0.88 tons/acre/year. 'Ihis fact has 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 potentially 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 cor.servation 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 

compared to other nonpoint sources of sediment (i.e., strearnbank erosion or 

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

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

produce anywhere from 10 to 100 times rrore 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), erosion 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 run:)ff and intense rainfall. The 

erosion of soil and· generation of sediment are triggered 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 mass. 

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 (IS), (4) soil management practices 

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

Loss Equation incorporates these five factors to allow for the corrputation of 

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

below. 

A= R°K-L.S°C·P 

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

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

treatment practices should be geared to items 3, 4, and 5 above. The idea is 

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

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

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

These techniques can reduce by up to 90% the sediment load resulting fran 

planting done without attention to this method. Water diversions utilizing 

stabilized waterways will also help reduce sedinent loading. 

In surrmary, sediment from agricultural land should not be thought of as 

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

natural resource which has found its way to a stream because of soil erosion. 

The responsibility to correct this problern clearly lies with the farrrers of 

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

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

Other Sources 

Streambank Erosion 

The erosion of streambanks produces sediment. The extent and magnitude 

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

to the extent of this problem in the Ma.umee Basin were presented in a 

report by the Great Lakes Basin Corrnnission (GLBC). The report cites a 

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

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

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

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

year which crnipares 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 trea.tment, which at 1974 

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

the streambanks v.Bre 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 strearnbank 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) rEID:>val 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 

lengthening 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 production is an important corru-rercial enterprise in Ohio. 

Like other carrnercial 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 farm operations. Water quality problems 

associated with this activity arise primarily from feedlot runoff. 

Factors influencing feedlot runoff include precipitation, surface material, 

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

ration ccrnposition. 

Ru..r1off from feedlots contributes organic and nutrient ma.terial to 

streams and lakes as well as bacterial contamination. These constituents 

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

and because of high fecal colifonn counts, render the v..-ra.ter unsafe for 

primary contact recreational activities. Runoff from feedlots is also 

responsible for killing wildlife, especially fish. During water year 

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

River Basin) caused a11 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 agronomy guidelines in the application of manure to land 

will help reduce runoff from this source. 

C. Urban Runoff & Combined Storm Sewer Overflow 

Runoff fran urban land can have a significant adverse impact on the v.rater 

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

as having many of the same constituents that are found in raw rm.micipal 

sewage. Urban land runoff may, however, prove to :be even w::>rse than raw 

-29-



TABLE 4 
ANIMAL KILIS ATI'RIBUTABLE TO FARM OPERATICNS, OHIO, 1969-74* 

DATE COUNTY WATER NUMBER POLUJI'ANT 

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 Chemicals 
6/11 Morrow 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 Dai:ry lot, silo 
10/6 Ross Buckskin Cr 98 Silo 

1970 

7/08 Montgome:r:y N. Br. Wolf Cr 11,297 Pesticides 
7/13 Highland Dodson Fk 12,335 Cattle lot, silo, 

spoiled grain 
) 7/15 J'vliami Brush Cr 6,413 Cattle 

8/07 Butler Indian Cr 3,610 Hog lot 
8/13 Pickaway Congo Cr 65 Hog lot 
9/25 Morra.v Flat Run 336 Cattle, milk 

1971 

4/21 Preble Four Mile Cr 466 Liquid fertilizer 
6/14 Warren Ritters Cr 118 Silo, rnanurEl 
7/02 Warren Newrnans Run 7,592 Hog lot 
7/11 Pickaway Scippo Cr 42,354 Hog lot 
7/23 Seneca Rock Cr 12 Dai:r:y Barn 
9/04 Tuscarawas Pleasant Valley Cr 2,600 Silo 
9/04 Shelby Turtle Cr 148 Dai:ry 
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 Vermilion 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 Nimishellen Cr 6,437 Chicken 
6/07 Warren E Turtle Cr 193 Cattle 
7/18 Madison Sugar Cr 6 Hog 



TABLE 4 (con' t) 

DATE (X)UNTY WATER NUMBER POUl.JTANT 

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 Mia'Ui. Brush Cr 30 C.Ow 

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 C.Ow manure 
6/20 Trumbull Trib. M::>squito Cr 555 Herbicides 
6/26 v,;yandot L. Tymochtee 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 CMl 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 Islarrl Cr 197 Silo liquors 

1974 

5/03 Preble Trib.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 M::>hican River 276 Cattle feedlot manure 
11/19 Hancock Binkley Ditch 4,471 Silo liquors 

A From Publication 7, Division of Wildlife, Ohio Department of Natural Resources 
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sewage because of the load of heavy rretals it contains such as rrercur.1 

and lead. A Durham, North Carolina study which compared urban runoff frcm 

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

runoff yield of chemical oxygen demand was equal to 91% of the raw sewage 

yield, the biochemical 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 same area.2 

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

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

as important 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 pericxi 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, 

sediment, 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 rrake provisions for its control could rrean 

that water quality problems might continue 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::x:1erate 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 I.and Runoff, 
U.S. EPA Pub).ication No. 670/2-74-096.-



1.9 to 7.8 lbs/acre/year, while the phosphorus yield is from 0.98 to 

2.8 lbs/acre/year. These values suggest the potential i.rnfor.tance that 

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

runoff may also be partly resp:msible for algae bloans which occur in 

several Ohio streams. 

A study by Earthview, Inc. 3 attempted to estimate the p:::>llutional 

load from street debris for 19 selected catchments in 'lbledo using 

extrapolations of street litter characteristics for Chicago. Farthview 

estimated the yearly pollutional load from 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 storm event which 

produced 2 hours of runoff with a tvx) week interval between storms. Such 

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

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

2300 rng/1. 

The effect on water quality in the Sandusky 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 v-.Duld 

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

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

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

water quality constituents in the Sandusky River due to ccmbined sewer 

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

estimated annual pollutant loadings to the Sandusky River resulting 

3 

4 

Earthview, Inc., 1973, Combined Sewer Pollution City of 'lbledo, 
prepared for Voices for Environment, Inc. 

Burgess & Niple, Ltd., 1969, A Study of Stream Pollution Fran Canbined 
Sewer Overflows and Feasibility of Alternate Plans for Pollution 
Abatanent in Bucyrys, Ohio, Water Pollution Control Series, No. 
DAST-32. 
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TABIB 5 

SUMMARY OF DRY AND WEI' WEATHER RIVER ANALYSIS IN THE SANDUSKY RIVER 

AT 1st BRIDGE IX:WNSTREAM OF BUCYRUS WASTEWATER TREATMENT PLANT* 

Dry Wet Wet % Change 
Pararreter (Avg) (Avg) (Max) Dry 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 P04 (mg/1) 1.6 3.3 10.0 + 106 

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

Armronia 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 LOADINGS AND YIELDS TO THE SANDUSY 
RIVER RESULTING FRCM CCMBINED SEWER OVERFLCWS IN BUCYRUS, OHIO* 

Annual Loading Yield** 
Pararreter (tons/year) (Lbs/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 Combined Sewer Overflows 

** 

and Feasibility of Alternative Plans for Pollution Abatement in 
Bucyrus, Ohio, Burgess & Niple, Ltd., 1969. ~ 

Based. on an area of 2340 acres. 



) 

) 

fran canbined sewer discharges at Bucyrus. The study concluded that the 

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

Sandusky River vX:>uld be collecting the canbined sewer overflows with a 

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

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

from combined sewer overflows and urban runoff from metrOfX)litan areas 

in northeast Ohio. 

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

to project pote.i."1tial annual .PJllutant yields from urban runoff in the 

state. Table 8 presents these values. It is imfX)rtant for the reader 

to understand that the values listed are derived from 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 information 

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

runoff pc>llutant loading data for rrost of the state. 

M:>re emphasis needs to be placed on the evaluation and assessment of 

the extent and impact of urban runoff and canbined 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 uwrade or maintain receiving water quality. 

Without adequate assessment of the urban sto:rmwater contribution and 

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

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

and Durham, North Carolina show, fail to achieve the anticipated upgrading 

of water quality. 
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TABLE 7 

CURRENT AND FUTURE WASTE I.DADS FROM COMBINED SEWER 

OVERFI.CMS AND URBAN STORM RUNOFF IN TONS/YEAR* 

Akron-Cleveland Area Warren-Youngstown Area NE Ohio Urban Area 
Parameter Current Future CUrrent Future Current 

Total Solids 391,000 870,000 18,500 91,500 563,00C 

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

Volatile Suspended 40,500 71,000 5,000 9,000 55,500 
Solids 

BOD5 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 Ohio Water Developrcnt Plan, Main ReJ?Ort, Ohio Departrrent 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 

" -

e 
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TABLE 8 

ESTIMA'IED ANNUAL YIELD OF POLUJI'.ANTS 

ATTRIBUTABLE TO URBAN RUNOFF IN OHIO* 

Parrureter 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 

Chromium 2,208 

Copper 2,208 

Iron 140,740 

Magnesium 97,966 

Manganese 6,761 

Nickel 1,656 

Lead 4,001 

Zinc 2,760 

* 
Obtained from 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). 

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

The Ohio Environmental Protection Agency manages a pesti c ide stream 

monitoring program including sample collection, laooratory analysis, and 

data handling of information derived from the residue analysis. The 

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

on Lake Erie tributaries, and the other fourteen are distributed st;1tewjde. 

Sites were chosen to monitor agricultural drainage and municipal industrial 

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

Figure 3 and are listed in Table 9. 

Pesticide contamination into these rivers can arise from home and 

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

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

sources are he.a.vi est in the northwest. Due to social-econanic conditions, 

pesticide usage in southeast Ohio is minimal. 

'Ihe pesticide monitoring program includes monthly grab samples from 

twenty-six sites (See Figure 3) from April through Novenber. Samples 

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

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

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

methylparathion, 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'IDRET Water Quality Data System. Copies of the pesticide analysis sheet 

are maintained in the district office files and also in Columbus at the 

Hazardous Materials Office. 

Pesticide residues in water samples from the 1975 sampling year 

totaled six detectable levels from a total of 80 samples taken. BHC, 
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TABLE 9 

Stations Monitored During Fiscal Year 1976 For Pesticide Pararreter s 

Maumee R. at Waterville 

Portage R. at Woodville 

Sandusky R. near Fremont 

Huron R. below Mila.'1 

Vermilion R. near Vermilion 

Black R. at Elyria 

Rocky R. near Bera 

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. ab::>ve 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. Liverp:::x:>l 

Big Darby Crk. below W. Jefferson 

Wabash R. at State line 
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Lindane, and Heptachlor-Epoxide were each found twice at levels ranging 

from O. 003 ppb (parts per billion) to O. 45 ppb. These residues were 

found in the following rivers : BHC and Heptachlor-Epoxide were found in 

the Cuyahoga; Heptachlor-Epoxide was found in Mill Creek (Cincinnati 

area) ; and Lindane and BHC were found in the Licking River. The Cuyahoga 

River was sampled only twice and detectable l evels were found on t.oth 

occasions. The Licking River was sampled five times, and three of these 

samples contained detectable levels. Residues were found during ".:.:.he 

surmer months when usage would be greatest. 

Because these pesticide chemicals are relatively insoluble in 

water, detection of residues from grab samples indicates that in sorre 

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. I n recent years the rrost frequent pesticides 

detected in surf ace waters have been BHC and Lindane . The l evels at 

which these residues occur do not pose any i:rnmediate health hazard; long 

range effects would be difficult to predict. More intensive sarrpling 

would have to be done to better define potential problems as well as to 

illustrate rrore 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 w:::>uld 

be a municipal wastewater treatment plant or an industrial faciliv.1. Point 

sources differ from nonpoint sources in tw:i ways: 1) point sources 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 (become diluted as flow increases), 2) }?'.)int sources have their 

greatest impact on streams during low flow periods (in some instances, p'.)int 

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

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

and nn.micipal point sources. 'Ib facilitate the discussion, the state has been 

divided into 5 major river drainage regions: northwest, northeast, southeast, 

southwest and central. Figure 4 shows the location of these regiorcs . 



FIGJRE 4 

NORI'HWFST 

SOUI'HEASI' 

CENTRAL 

Major Ri.ver Drainage Regions in O~io 
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1. Southwest Region 

) This region is heavily populated, particularly the area between Cincinnati 

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

expected here. Fecal colifonn, low dissolved oxygen (00) heavy rretals, canbined 

sewer overflows, and thermal pollution are the major water quality probleiTtS 

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

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 encorrpasses the area tributary to the Great Miami mainstem aJ:::ove 

Dayton, 2) the Mad River Subbasin, 3) the Stillwater River Subbasin, 

4) and the lower Great Miami Subbasin which includes all the area 

within the Great Miami Basin from Dayton (mile 82. 6) to the J.IDuth and 

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

(1) Upr:er Great Miami River Subbasin 

Water quality standards generally are being rret in this subbasin. 

Nonetheless, some problem areas do exist. Even though water quality 

standards may not be violated, high concentrations of certain parameters 

are indicative of potential problems. The Peterson Road station on the 

Great Miami below Piqua had an average arrm:mia concentration during the 

water year of 0. 66 mg/1 with a maximum reading of 1. 72 mg/1 (a water 

quality standard violation) , while total phosphorus averaged O. 52 mg/1. 

The problem of larger point source dischargers to small receiving 

streams creates localized problems in this subbasin. 'Iwo exarrples of 

-44-
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this are Possum Run and Blue Jacket Creek downstream of the city of 

Bellefontaine, and Clay Run downstream of the village of Anna. In the 

case of Bellefontaine, discharges fran the wastewater treatment plant are 

believed resp:msible for high concentrations of phosphorus, · lead, nickel, 

and zinc found in the o;o streams. Figure 5 details the specifics of 

this operation. The village of Anna's wastewater treatment plarit (h\,fJT>) 

discharges to Clay Creek near its headwaters. Until January 31, 19T7 , 

Richardson Electroplating discharged heavy metals lx>th to the i,-i;vrP ,md to 

Clay Creek via a sto:rm sewer. Figure 6 documents the heavy metals in 

Clay Creek resulting from these tv;o point source discharges. Since 

Richardson has ceased operations, improvement in the water quality of 

Clay Creek with respect to heavy metals is anticipated. Arrmonia and heavy 

metals problems have been documented downstream of Sidney's vMTP which 

discharges to the Great Miami River mainstem. 

Several changes have been ma.de which should improve water quality in 

this subbasin. In te:rms of municipal point sources, one discharge was 

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

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

(K&S Circuits in Phillipsburg and Copeland Corp. in Sidney). 'Thu industries 

formerly having discharges have either eliminated these discharges or 

improved on their quality (Fa:rmview Meats in St. Paris and Logan Finishing 

in Lakeview) , while another industry ceased operations (Richardson Electro­

plating in Anna). 

(2) Stillwater River Subbasin 

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

in the upper segments near the headwaters. Although water quality 

-4S-
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Possum Run 
Above WWTP 

Downstream 
Location -
Road 11 

Figure 5 Possum Run Area 

Belle­
fontaine 
WWTP 

Stream - Possum Run - Blue Jacket Creek 
Source - Bellefontaine WWTP (2.4 NGD) 

Selected Problem Parameters 

Ups tream 
Sample Loca­
tion - Troy 
Street 

GREAT MIAf-11 303 Survey-7 /7 /76 

PR* BJC**@ Belle- BJC 
Above Belle- Troy St. fontaine Co. 
fontaine WWTP HWTP 11 

Effluent 

(a 
\,; 

Rd. 

1. BODS (mg/1) 2.5 1.0 5.0 9.4 
2. Dissolved Oxygen (mg/1) 9.4 13.9 8.0 9.8 
3. Ammonia (mg/1) 0.19 0.21 . 0.93 0.35 
4. Phosphorus (Tot~l) (mg/1) 0.05 0.05 2.24 1. 75 
5. Lead (ug/1) 31 10 1400 390 
6. Nickel (ug/1) 100 100 800 400 
]. Zinc (ug/1) 30 30 90 40 

Comments: 

1. Possum Run and Blue Jacket Creek have critical low flows of zero; there­
fore, summertime stream flows consist primarily of Bellefontaine }n,rrp 
effluent. 

2. Blue Jacket Creek has excellent in-stream aera~ion capabilities due to 
its steep slope (23 feet per mile) and its rocky bottom. 

*PR-Possum Run; **BJC-Blue Jacket Creek 
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1. 
2. 
3. 
, 
'+. 

5. 
6. 
7. 

~ Loranie 
U:?strean 
Sample 
Location 

Figure 6 Clay Creek Area 
Strean - Clay Creek 
Source - Anna HHT:? (0.14 HGD) 

Selected Problem Parameters 

/ 
Locatio:1 -
Wells Ro:1d 

Anna 

Anna 

GR:AT IIIA?ll 3 ,13 SURVEY - 7 /8/76 

Clay Creek Anna Clay Cr. 
n ·~. 119 WHTP Hells Rd. 

Effluent 
BOD _ (m~/1) 8.4 10. 8 1.8 
Dis§olved Oxy~en (m3/l) 5.9 J.4 7.0 
,\r.unonia (02;/l) 0.23 4.26 0.15 
PbosJnorus ('i'otal) (m~/1) 0.43 4. lfl 0.&3 
Total ChrorJiur:t ( ug/ ]_) 1290. 54·). 30. 
iiex. Chromium (ug/1) 790. 330. £JO. 
"i-lickel (ug/1) 7GO). JQ.J,). 2no. 

Com.rien ts: 

1. This stream has a critical loH .flow of zero; ther2.fore, su:;nnertine 
flows consist ?riI:1arily of Anna HWTP effluent and Ric!1.ardson Electro­
pla::inz effluent. 

2. Just a~ova the upstrean sample location is a store sever which drains 
th2 tmm. It contai:i.s waste water fron Richardso:i I:l~ctroplatin~. 

3. rricharJson Electroi)latinr, ceased all operations as of 1/.31/77, elininati..-ig 
the load to Clay Creek and the Anna ·;.r.rrp. 

A-, 
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standards are being met in this subbasin, elevated nutrient le1els may 

signal potential problans in the future. For evaluation pllrlX)ses, the 

federally reccmnended maximum level for phosphorus of 0.1 In3"/l is used. 

With this value in mind, tw:) potential problem areas are noted. One is 

Greenville Creek downstream of the Greenville WWIP where the phosphorus 

concentration averaged 0.31 mg/1, and the other is the mainstem near lts 

mouth in Dayton where the phosphorus concentration averaged. O. 32 mc;/1 • 

Sand and gravel operations and nonpoint source pollution have caused hi.gh 

turbidity readings in the lower segment of the mainstem. This problem 

should improve since hbodville 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 some 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 gocx:1 to high quality water. This is particularly true of the 

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

good volume. 'l\,x) areas of persistent degradation do exist in the upper 

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

industrial discharges and the Mad River rrainstem downstream of the Urbana 

Wtll'P. 

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

of point source discharges. Figure 7 depicts seasonal concentrations 

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

nearly phosphorus free upper segment (S.R. 26). A few major p:>int 
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sources known to affect general water quality in the lower segrrent include : 

1) intermittent point sources on Buck Creek, 2) the Ohio Edi son Power 

Plant in Springfield (thermal load), 3) the Springfield WWI'P, and 4) the 

Park Layne WWI'P (high cxmcentrations of anrronia and total phosphorus ) • 

( 4) Lower Great Miami River Subbasin 

Extensive urbanization best characterizes the la,.;er subbasin. 'l'hc 

cumulative effect of industrial and rmmicipal wastewater discharges I1c1s a 

pronounced negative influence on water quality throughout the entire 

lower mainstern. Paper mills discharge dyes and suspended solids whi ch 

are aesthetically displeasing, steel mills discharge toxic materials such 

as cyanide and phenol, aJ1d municipal wastewater treatment plants discharge 

large organic loadings which depress dissolved oxygen levels. Due to a 

combination of lower stream flows along with discharges from i ndustrial 

and municipal sources, water qualit y in this subbasin deterior 2.ted during 

water year 1976 when compared to 1975. 

Figures 8 and 9 illustrate examples of water quality problems that 

characterize much of this lower subbasin. Figure 10 shows the effect that 

the Eaton WWI'P has on Seven Mile Creek. Undesirable stream conditions for 

1 to 2 miles below the WWI'P result from chemical, biological, and aesthetic 

degradation. Stream recovery occurs arout 5 miles below the Wl•ll'P, and at 

the rrouth water quality is again good. Figure 11 illustrates the effects 

of an industrial discharge on water quality in Dick's Creek. A good portion 

of the flow of Dick's Creek is made up of the effluent from Amco Steel Corp­

oration's four wastewater outfalls. The stream bela,.; these outfalls is usually 

orange or brown in color and frequently has a surface oil film. Sludge banks 
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1976 

SEASONAL TOTAL PHOSPHORUS AVERAGES ON THE 
GREAT MIAMI RIVER AT MIAMISBURG (S.R. 725) AND 

ELIZABETHTOWN (LAWRENCEBURG ROAD) 
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1. 
2. 

.3 . 

4. 
5. 

' N 

Upstreao 
Station:.­
S. R. 732 
R. M. 2lf. 4 

Eaton WWTP 
R.M. 23.9 

Downsteam Station··,:,-----;;.~ 
Seven Mile Road 
R.N. 19.0 

Figure 10 Seven Hile Creek Ar.ea 
Stream - Seven Mile Creek 
Source - Eaton t~ITP 

Station -
U.S. 127 
R.M. 22.7 

Selected Problem Parameters 
S.R. 7.32 U.S. 127 Seven 

1975 1976 1975 1976 1975-

BOD5 (mg/1) 4.4 4.8 9.0 7. 2 2.4 
Dissolved Oxygen 8.5 10.2 7.5 9.5 8.9 

(mg/1) 
Fecal Coliforms 6115 1114 10,062 6464 950 

(/100 ml) 
Ammonia (mg/1) 0.5 6.0 0.49 
Phosphorus (mg/1) 0.05 3.3 0.89 

Comments: 

1. Continuation of stream ne twork - Four Hile Creek, Great Miami River . 

2. An intensive summer survey performed in 1975, but not reported until 
1976, shows severe biological and chemical degradation 1-2 miles below 
the Eaton WWTP. Some recovery is observed approximately 4 mil es below 
the plant. 

Hile Rd 
1976 --· 
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Station -
Yankee Road 
R.M. 2.5 

Middletown 

Figure 11 Dick's Creek Area 
Stream - Dick's Creek 
Source - Armco Steel Corporation (Four Dischargers) 

Selected Problem Parame ters 

1. BOD (mg/1) 
2. Temperature (oC) 
3. Ammonia (mg/1) 
4. Cadmium (ug/1) 
5. Iron (ug/1) 
6. Lead (ug/1) 
7. Zinc (ug/1) 
8 . Suspended Solids (mg/1) 
9. Oil & Grease (mg/1) 

10 . Conductivity (micromhos) 
11. Phenols (ug/1) 
12. Fluoride (mg/1) 
13. Total Phosphorus (mg/1) 

Conunents: 

Average Concentration 
1975 1976 

21 
17.7 

0.57 
16 

1770 
39 

5979 
64 
1.6 

969 
36 
4.5 
0.17 

3.8 
16.3 

0.55""' 
4. 4 

6114 
59 -

3831 
235 

0.86 · 
1048 

18 
4.7 
0.58 

1. Continuation of stream network-Dick'~ Creek, Great Miami River. 
2. Armco outfalls comprise all the flow in the suwmertime. 
3 . Aesthetic quality of the stream is very poor, as sludge banks 

are quite evident throughout the lower three miles of the 
streaCT. Biotic index is virtually 0. 
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also occur downstream of the outfalls. Heavy rretal contaminat ion is quite 

evident at the Yankee Road sampling station. other localize-cl problem 

areas include Four Mile Creek belc,,.., Oxford, Gregory Creek belav the 

Butler County Hycrest Acres WWI'P, and throughout much of the Taylor Creek 

(Hamilton County) drainage basin. In these areas, loading .:rom numerous 

septic tanks plus discharge fran semi-public package plants create high 

concentrations of amrronia, total phosphorus, depressed dissolved oxyqe:1 

levels, and aesthetic degradation in the fonn of sludge _dep:::>sits and non­

degradable sewage debris. 

Thermal pollution in this subbasin is found below p:::>wer plant discharges. 

A special therrral study entitled "Thennal Investigations of the Great 

Miami River near Dayton Power and Light Plant" released in Septeml:er 1975 

by the Southwest District Ohio EPA indicated the follc,,..,ing: "Temperature 

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

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

quality standards for allowable mixing zone cross-sectional area and 

widths. Furtherrrore, it is :rrost probable that violations of mixing zone 

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

from this survey. Thermal discharge loads for DP&L Tait Station were 

found to be in excess of allc,,..,able loadings calculated for critical low 

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

upstream ambient river tanperatures ab:Jve 25°C, it is likely that river 

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

below the DP&L Tait Station. Such warm water would be ab:Jve general 

thermal requirements of OAC 3745-1 during June, July, August, and Septernber 

and v.Duld not be conducive to a healthy aquatic environment. 

A significant number of new plants or pollution reduction efforts 



) 

) 

are underway in the lo.,;er Great Miami Subbasin which should r esult in the 

up:Jrading of water quality in this region. Total industrial improvEment 

costs are estiroa.ted at $2,940,000. Table 10 itemizes these industrial 

and municipal improvanents. 

overall, water quality in the Great Miami River Basin during vrc1ter 

year 1976 seffilS to have declined when ccmpared to 1975. Lawer flovrs 

during the 1976 water year may be largely responsible for the declir,(~ in 

water quality. Water quality violations were found for dissolved o:-:yge:.n, 

various heavy metals, arcm:mia, oil and grease, phenols, fluoride, chloride , 

and cyanide. The Mad River System is considered to have the best wat e r 

quality in the basin, while the lower Great Miami has the v,,0rst water 

quality. Improvements in industrial and municipal wastewater treatment 

systffilS are being made throughout the basin. Industrial improvements at 

a C'OSt of $3,175,000 are underway in the basin. These improvements 

should help improve water quality. 

B. Little Miami River Basin 

The upper segment of this basin (headwaters to confluence with 

Caesar Creek) is characterized by clean, spring fe:1 tributaries which 

produce good to high quality waters. Water quality standards violations 

of arcm:mia and heavy metals did occur in this region at two stations. 

There was one hexavalent chromium violation noted on the Little Miami 

mainsten at Roxanna-New Burlington Road. Eight of ten amronia samples 

taken on Beaver Creek at Factory Road violated standards (highest being 

5.27 mg/1) and on Little Beaver Creek at Factory Road, all 10 samples 

collected violated water quality standards (highest being 4 .97 mg/1). 

The latter stations also had an average total phosphorus concentration 



TABLE 10 

) SumrtB.Xy of Municipal and Industrial Discharge 
Irnproverrents in the lower Great Miami Subbasin 

A. Municipals 

County Facility Affected Stream Status/~...:3£r i_ption 

Butler Fairfield Great Miami River Upgrading and ex-
WWI'P pansion 

Butler LeSourdsville Great Miami River Under construction; 
Regional WWl'P will eliminate sev-

eral packac;e plants 
in the Gregory Creek 
drainage basin. 

Hamilton West Hills WWI'P Taylor Creek Plant enla r ge and 
upgraded 

Montgomery Western Region- Great Miami River Under construction 
al WWTP 

Preble Lakegren WWl'P Sugar Run (Seven New Plant 
Mile Creek drainage 
basin) 

) 

B. Industrials 

Butler Armco Steel/ Great Miami River Construction started 
New Miami on facilities for 

outfalls 001 and 002 
(Cost-$1, 220,000) 

Butler Cincinnati Dick's Creek Oil interceptor 
Gas & Electric (Cost-$38, 000) 
Co./Monroe 

Butler Crystal Tissue/ Great Miami River In-plant treatrrent 
Middletown (Cost $38,000) 

Butler Champion Inter- Great Miami River Construction started 
national/ on tie-in to Hamilton 
Hamilton hWI'P 

Butler Chessie System/ Great Miami River Oil-water separator 
Hamilton installed (Cost-

$35,000) 

Butler Pillsbury/ 'I\..o Mile Creek Drainage from un-
Hamilton loading area connected 

to Hamilton w;YIP 
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County 

Butler 

Hamilton 

M:mtogrnery 

M:mtgomery 

lt>ntogmery 

M:>ntogmery 

M:>ntogmery 

.t-:pntgomery 

M:>ntgomery 

M:>ntgomery 

Preble 

Warren 

Facility 

Sorg Paper/ 
Middletown 

M:>bil Chemical/ 
Fernald 

Bergstrom 
Paper/M:)raine 

Continental Can 

GM:-Frigidaire 
Plt. #2/M:)raine 

GMC-Frigidaire 
Plt. #3/.M:)raine 

Interstate 
Folding Box/ 
Miamisburg 

Miami Paper/ 
West Carrollton 

Pepsi Cola/ 
Dayton 

West Carrollton 
Parchment/ 
West Carrollton 

TABIB 10 (a:mt'd) 

Affected Stream 

Middletavn Hydraulic 
Canal 

Paddy's Run 

Great Miami River 

Holes Creek 

Great Miami River 

Great Miami River 

Great Miami River 

Owl Creek 

Great Miami River 

Owl Creek 

Lewisburg Con- 'lwin Creek 
tainer Corporation/ 
Lewisburg 

Phillips Petro­
leum/Franklin 

,..,., 

Great Miami River 

Status/Description 

Tie-in to Middletown 
iwnP canpleted 

pH control (Cost­
$40 ,000) 

Major \vclS l:c~,a ter 
systan-m:x1ific~tions 
(Cost-$525,000) 

Eliminalc>d cutting 
oil discharge 

Upgraded (Cost­
$50,000) 

Upgraded (Cost­
$500,000) 

uwraded (Cost­
$125,000} 

uwraded (Cost­
$40,000) 

Eliminated discharge 

uwraded (Cost­
$12,000) 

Eliminated discharge 

Oil-water separator 
(Cost-$30 ,000) 
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of 3. 51 rng/1. Discharges from the M:mtganery County E3.stern Regi onal 

WWTP, Beaver Creek WWTP, and numerous semi-public dischargers are the 

probable causes of water quality degradation in these streams. Further 

water quality degradation occurs below M3.ssie Creek due to urbanization 

patterns from nearby Xenia, Greene County and Southeastern Dayton. 

Nutrient values and biochemical oxygen den.anding {BOD) wastes sho-:1 a 

twofold increase in this area when C'Ompared to a headwater station. 

'Ihe Little Beaver Creek and Beaver Creek Basins deserve sp,2cial 

mention. 'Ihe major point source in these tvx:> basins is the 10 million 

gallon a day Montgomery County E3.stern Regional wW1'P. Figure 12 shows 

significant canponents of this basin area. Beginning at river mile 5.1 

a.J:x:>ve the E3.stern Regional wWI'P, water quality is good. HCMever, at 

Grange Hall Road (river mile 3.5), the water quality standards for 

amm:::>nia are violated continuously at a yearly average of 5.82 rng/1. 

Although water quality shows improvement at the rrouth (Factory Road), 

high C'Oncentrations of total phosphorus and BOD5 are still evident, and 

the amrronia concentration is still in violation of water quality standards 

at an average a:mcentration of 3. 55 rng/1. 

Moving downstream, the middle segment (river mile 49.2 to 11.1} of 

the Little Miami has generally gcxx:1 water quality as the stream is 

beginning to recover from upstream loads. I.ocalized water quality 

problEmS exist on Muddy Creek, Turtle Creek, and Sycarrore Creek. However, 

the major problan occurs on Lytle Creek below the Wilmington~ and · 

Randall Company (metal finishing) outfalls. Figure 13 surrrnarizes the 

water quality occurring in this area. Here, BOD5, amronia, phosphorns, 

lead, and zinc concentrations are high. 

Water quality in this segment should improve with the expansion 
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OAKWOOD 

KETTERING 

MONTGOMERY COUNTY 
EASTERN 
REGIONAL 

WASTEWATER TREAT-

MENT PLANT l DOWUSTREAM 

l SAMPLING LOCATION 
GRANGE HALL RD. 

6~3.5 
aJ -<1ve4> ~ 

~\ c-R~.£'.':. 
't'-'"£. ~ "\_,1.'t 

UPSTREAH SAMPLING 
STATION - PATTER­
SON ROAD - R.H. 
5.1 

DOWNSTREAH SA:·(PLE~G 
STATIO?I - FACTORY ROAD 
R.N. - 0.05 

FIGURE 12 Little Beaver Creek Area 
Stream - Little Beaver Creek 
Source - Hontgornery County Eastern Regional 

WWTP (10 mgd) 

Selected Probl em Parameters 

Average Concentration 

Parameter Upstream ( 5 .1) Downst ream (3. 5) Dotmst r ea'.!l (0. 05) 

1. Flow (CFS) 
2. BOD

5 
(mg/1) 

3. Ar:nnonia (mg/1) 
4. Phosphorus (mg/1) 
5 . Dissolved oxygen (mg/1) 

Comments : 

8.5 
1.35 

. 07 

.44 
7.6 

21.5 
21.3 
5.82 
4.46 
5.4 

1. Average concentrations are a summary of 1975 and 1976 data . 
collected near Grange Hall Road (river mile 3.5), Patterson 
Road (river mile 5.1), and Factory Road (river mile 0.05). 

2. Stream flows in Little Beaver Creek consist primarily of 
WWTP effluent from the Montgomery County Eastern Regional WWTP. 

3. Biological surveys show that only very tolerant (Class III) 
organisms are able to survive in the polluted zones of this 
stream (Urban, 1974) . 

,..,.. 

25.4 
9.9 
3.55 
3.51 
1.5 
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DOWNSTREAH S.AHPLE 
STATION - OGDEN RD. 
R.M. - 245 

FIGURE 13 Lytle Creek Area 

STOR.:l SEHER 
FRO'.·! 
PJu\DAL L CO. 

lJPSTREA11 SA:-'Pf.E 
STATimI - p;E LSON RD . 
R.M. - 6.25 

Map of Little Miami Basin Hajor Problem Area 
Stream - Lytle Creek 

Sources - Wilmington HWTP 
Randall Company 

Selected Problem Parameters 

Average Concentration 
Upstream Downstream 

Parameter 1972-1975 1976 1972-1975 1976 

1. BOD5 - mg/ 1 2.3 4.1 4.3 4.9 
2. Ammonia - mg/1 0.2 .56 9.3 5.17 
3. Total Phosphorus - mg/1 0.1 .26 6.4 5.12 
4. Zinc - ug/1 0.0 183 107.5 15S 
5. Lead - ug/1 o.o 28 13.8 5 

Further Comments: 

1. Wilmington WWTP located at river mile 6.2 receives industrial waste­
water from community industries: the Randall Corp. is the priraary in-

2. Flows gaged at downstream stations consisted of approximately 
50% WWTP effluent. 

3. Biological samples show that aquatic stream life is severely 
stressed and only pollution tolerant organisms survive below 
the WWTP. 

4. A special survey of 
shock loads of lead and zinc entering the WHTP 

Lead 
Zinc 

Raw 
Influent 

2, 2l10 
29,000 

Final 
Effluent ----

·410 
3, 2l10 

Lytle Cr. 
Nelson Rd. - --

10 
30 

Lytle Cr. 
150' be low WWTP 

190 
2,000 
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and upgrading of one WWI'P and the construction of two new plants. Also, 

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

Water quality in the East Fork of the Little Miami River is generally 

gocx:1. A pH violation (5. 7) was noted near the rrouth. The average phosphorus 

concentration near the mouth increased from 0.28 rrg/1 during water year 

1975 to 0. 68 mg/1 in 1976. This increase is attributable to incn",c.1 sc:-J 

point source loads and lower stream flows. Bypassing of raw sewacp:--: £rem 

the Hall Run WWI'P creates water quality problems in Hall Run. A ~..:fotilar 

situation occurs in the Shayler Run system. Both problems will be 

corrected by the East Fork Regional wwrP. One semi-public \-\WrP discharge 

was eliminated in 1976. 

During the 1976 water year, water qualit-y standards violations 

were noted at two stations in the lower segment (river mile 11.1 to 

mouth) . The stations were Duck Creek at Wooster Pike where one dissolved 

oxygen (1.6 mg/1), two amrronia (6.15 and 3.39 mg/1), and one pH (9.1) 

violations occurred and Little Miami mainstem at Beechmont Levy where one 

cadmium ( 17 ug/1) and one lead (41,200 ug/1) violation occurred. The 

Duck Creek station also had an average total phosphorus concentration of 

1. 08 mg/1. The water quality problems occurring in Duck Creek may be the 

result of industrial sources and combined sewer overflows. The heavy 

metals problem at the Beechmont Levy are probably due to urban runoff 

from parking lots and road drainage. Irrprovements in water quality of 

Dry Run are anticipated with the improvements in t"M:> municipal plants. 

In assessing long term water quality improvements, several factors 

including flow patterns, rainfall and point and nonpoint sources must be 

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

Miami mainstem at Spring Valley from 1970-1976 sh::::>w that D.O. levels 
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have imp.roved significantly during the past 7 years. However, data 

covering the rrost recent three years, especially for amrronia and total 

phosphorus, shows a \'X:>rsening of actual water quality. Figures 14 and 

15 illustrate changes in water quality by river mile for dissolved 

oxygen, BOD5, arrm::mia, and total phosphorus during the summer rronths of 

1976. All 4 parameters show the degradation in water quality t,1,at occurs 

near Spring Valley due to rrrunicipal wastewater discharges from Xenia , 

Greene County and Eastern M::mtgomery County. Pollution incidents k j J led 

rrore than 18,000 fish in the Little Miami Basin during the 1976 water 

year . Water quality standard conditions were found for amronia, hexavalent 

chromium, copper, pH, dissolved oxygen, cadmium, and lead. 

Mill Creek Basin 

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 rronitoring station for each of the following parameters: 

phenols (19 ug/1), oil and grease (10.1 ug/1), cadmium (50 ug/1), and 

lead (170 ug/1). Water quality problans at this station and b..o others 

(no violations) are due to semi-public package plants that discharge to 

streams that may have no flow at critical low flow periods. Intensive 

surveys in this area show that the average armonia and total phosphorus 

concentration from the 16 semi-public and public WWTP are 4.3 mg/1 and 

6.6 mg/1 respectively. 

Water quality in the lower segment (river mile 16.2 to nnuth) in 

this basin is extremely degraded. Numerous water quality standard violations 

for a variety of parameters were documented for this segment. For example, 

at Gest Street in Cincinnati, 8 of 13 samples for D.O. showed violations 

(lowest D.O. was 0.9 rng/1 on tv.io occassions); 10 of 12 samples of arcm:mia 
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were greater than 1.5 mg/1 standard (20.0 mg/1 highest); 7 of 9 samples 

for phenols were in violation (115 ug/1 highest); 3 of 5 sarnples for oil 

and grease were in violation (4900 rng/1 highest); 2 of 6 samples for lead 

were in violation (690 ug/1 highest); and 1 of 8 samples for zinc were in 

violation (740 ug/1). Although no violations, elevated levels of total 

phosphorus and BOD5 were noted at several sampling stations throughout 

the lower segm2nt. 

Urban runoff, canbined sto:rm sewer overflows, and numerous industrial 

discharges oontribute heavily to the severe degradation of water quality 

in the lower segment. Figure 16 depicts water quality trends for 4 

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

the rrnst degraded area of the mainstem is below Wayne Avenue (Cincinnati). 

Here, intermittent point source discharges contribute excessive loads of 

BOD5, suspended solids, amronia, and total phosphorus. Irrlustrial 

di:::,chargers add significant quantities of oil and grease, metals, and 

phenols. 

Industrial improvements totaling $91,000 should help improve water 

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

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

Chemical) eliminated their discharges. 

Water Quality in Mill Creek Basin is J;XX>r. It is degraded in the 

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

discharging to srrall tributaries. It is extremely poor in the lower 

segments because of numerous combined stonn sewer overflows in the 

Cincinnati area and many industrial discharges containing high levels of 

oil and grease, metals, and phenols. Figures 17 illustrates the degradation 

that takes place in Mill Creek from the headwaters to the rrouth. Attainment 
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of water quality standards in the lower segment of the basin will be 

difficult because of the enorroc>us costs involved in correcting problans 

due to oombined sewer overflows. Achievement of water quality standards 

in the upper segment should be possible with proper planning. 

D. Minor Southwest Ohio River Tributaries 

The 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 Cree.'!(, 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 - the lowest D.O. reading being 2.6 mg/1. Elevated 

concentrations of total phosphorus were noted in a few streams. 

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

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

resulting from overloaded or poorly operated treatment facilities. There 

are also a number of intermittent point sources (stonn sewer and combined 

sto:r:m sewer discharge points) in those streams flowing through Cincinnati. 

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

these types of discharges. 

Table 11 lists those industrial and municipal facilities in the 

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

reduce pollution thereby upgrading water quality in this area. 



'":ounty 

Clerrront 

Clerrront 

Hamilton 

TABLE 11 

SUM-1ARY OF INDUSTRIAL AND MUNICIPAL DISCHARGER IMPROVEMENTS IN 
MINOR SOUTHWEST OHIO RIVER TRIBUATRIES 

Facility 

Beechrront Woods WW'I'P 

Hopple Hill Fa:rms 
WW.IP 

Foxtrail Fa:rms 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 'WWI'P (new name- Ohio River 
Indian Creek 'WWI'P) 

Little Miami WW.IP Ohio River 

Mill Creek WWI'P Ohio River 

B. Industrials 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

.·Iamilton 

Ashland Petroleum 

Chevron 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/Descrtptj_on 

Turned over to I.v1SD-expansibn 
and improved treatment 
under construction 

Secondary treatment under 
construction: to be totally 
conpleted by 7-1-78 
(primary tan.ks to be 
renovated. 

Secondary treatrrent under 
construction; to be completec 
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 fla.vs stopped 

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

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

Neutralization 
(Cost-$20 I 000) 

Total Industrial Inprovement Cost ...••••••.. $3,969,000 
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2. Northwest Region 

This region of the state oonsists of predominantly flat agricultural 

lands. The soils in this area are relatively imperrreable resulting in runoff 

problems. As previously discussed, erosion of soil fran agricultural lands and 

other sources with its subsequent transr::ort of sediment to waterways is the 

primary water quality problem in this region. In addition, several industrial 

and municipal r::oint source discharges give rise to localized water quality 

problems. Significant localized problem areas occur in the Ottawa River below 

Lima, the Blanchard River below Findlay, the Auglaize River below Wapakoneta , 

the Maumee River in the 'Ibledo area, and the Sandusky River below Bucyrus and 

Fremont. The major drainage basins included in this region are the Maumee, 

Portage , Sandusky, Huron, and Vermilion. 

A. Maumee River Basin 

The primary water quality problems within the Maumee River Basin. are 

violations of the water quality standard for fecal coliform bacteria, 

high nutrient concentrations and transr::ort, a heavy suspended solids 

load, high turbidity, and occasional nuisance algal blcx::ms with a ssociated 

excessive diurnal oxygen and pH fluctuations. Concentrations of copper 

and zinc occasionally exceed standards; however the only consistent 

heavy metal violation is for hexavalent chromium in the Ottawa River 

downstream from Lima. Violation of the water quality standard for 

dissolved oxygen and anm:mia occur at sampling stations in the Ottawa 

River downstream of Lima and in the Blanchard River below Findlay. 

(1) Ottawa River Subbasin 

The Ottawa River below Lima is seriously polluted due to discharges 

of major industrial and municipal loads. Dissolved oxygen, fecal ooliforms, 
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MEAS, chromium, phenols, cyanide, and arrm:mia standards are consistently 

violaterl. The effects of discharges in the Lima. area can be detected at 

the Kalida station near the rrouth, a distance of 34 miles. At Kalida, 

two dissolverl oxygen and six fecal colifonn violations occurred during 

the 1976 sampling period . Of the heavy metals, only total iron and 

manganese appeared to have sanewhat high maximum concentrations. Upstream 

at the Allentoon station, the effects of :[X>int source discharges in the 

Lima area are rrore readily apparent. Here violations of the standard for 

dissolverl oxygen, fecal colifonn, MBAS, phenols, and hexavalent chromium 

occurred during the sampling year. The yearly average am:ronia concentration 

was 9.2 msr/1, while nitrates averaged 5. 7 msr/1. Again, total iron and 

manganese were the only other heavy metals, aside from hexavalent chromium, 

to have sanewhat high levels. 

Although the Ottawa remains seriously :[X>lluted downstream fran Lima., 

improvement has taken place. An Ohio Department of Natural Resource fish 

survey in 1960 indicated that fish had been eliminated from the entire 

Ottawa River downstream of Lima and even for several miles in the Auglaize 

River downstream of its oonfluence with the Ottawa River. Ohio EPA did a 

fish survey in 1976 and found 23 species of fish inhabiting the Ottawa 

River near its mouth. Eleven species of fish relatively tolerant of 

pollution were found in the Ottawa River 15 miles downstream of Lima. 

Above Lima, a well-balanced wann water fishery was noted with 25 species 

collected, but for 5 to 10 miles below Lima, fish oontinue to be absent. 

Improved treatment by the Lima WWl'P ooupled with the city's efforts 

to abate canbined sewer overflows have helped significantly to improve 

water quality in the Ottawa River. A major refinery and chemical 

facility both have installed facilities to reduce the arrount of arrrronia 
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discharged to the river from their respective outfalls . rbnetheless, 

the armonia concentration still is far too high to meet water quality 

standards. Further treatment is planned by these tw::> industries in 

1977 which should continue to improve water quality downstream of Lima. 

Hopefully by 1980, the lower Ottawa River rna.y again beccme an important 

sport fishery. 

(2) Blanchard River Subba.sin 

In the Blanchard River downstream of Findlay, water quality standards 

are often violated for dissolved oxygen, arnm:mia, and fecal coliform. 

The water quality problsn here results from inadequate sewage treatment 

facilities in the City of Findlay. The WWI'P is severely overloaded by 

industrial wastes, particularly oxygen demanding wastes and armonia. 

During the 1976 sampling year at the stations belaw Findlay there 1M=re 3 

dissolved oxygen violations, 6 fecal coliform viol ations and l MBAS 

violation. The year 1 y average amrronia roncentration was 1. 95 rng/1, while 

nitrates and total phosphorus averaged 4.6 mg/1 and 1.3 rng/1 respectively. 

Of the heavy metals, only total iron and manganese had somewhat high 

maximum yearly concentrations. 

Findlay is presently completing Step I of its construction grant 

process. In addition, the City plans to adopt a new pretreatment ordinance 

in 1977. Such an ordinance, if enacted, will reduce industrial loadings 

to the WWTP until new facilities can be OJmpleted and should help improve 

water quality below Findlay. 

( 3) swan Creek Subba.sin 

The water quality in swan Creek is degraded due to waste effluents 

from Swanton WWTP, Whitehouse WWTP, and several industrial sources. The 

greatest degradation of water quality in Swan Creek occurs in the lo~ 



section where combined sewer overf lows frequently enter the stream fran 

sewer regulators in the City of 'Ibledo. No water quality data was 

collected. by Ohio EPA on Swan Creek during the 1976 water year. 

(4) Auglaize River Subbasin 

The main water quality problem in this basin occurs in and below 

Wapakoneta. Combined sewer overflows and discharges fran the hWI'P are 

responsible for degradation of water quality in this area. The discharge 

from the WWTP is estimated to contribute 25% or :rrore of the flow in 

the river for aoout 20% of the year. 

Problematic parameters below the WW.IP outfall include dissolved 

oxygen, nutrients and fecal coliform. At the Fort Jennings sampling 

station, violations for dissolved oxygen and fecal a:>liforrn were noted 

during the 1976 water year. The yearly average nitrate concentration was 

3.1 mg/1 with the maximum being 11.4 mg/1. 'Ibtal phosphorus averaged 0.4 

mg/1 . 'Ibtal iron averaged 13. 2 mg/1 with a maximum of 29. 0 mg/1. The 

river was sampled just downstream of the Wapakoneta WW.IP. Elevated 

concentrations of cadmium, chromium, and nickel were detected. Stream 

recovery appears to begin aoout 2 1/2 miles below the outfall. Here, 

based on the benthic aquatic carmunity found, the stream is characterized 

as being mcxlerately polluted.. Fairly gcxxl stream recovery appears to 

occur aoout 6 miles below the WWTP. 

On two different occasions recently, fish kills were observed. The 

first kill to be observed occurred. aoout 2 1/2 miles below the Wapakoneta 

WWI'P outfall. This kill appeared to extend alx>ut another mile upstream. 

At least 8 species of fish were affected. Because the fish, when observed, 

had been dead fran one to tv.D days, it could not be determined. whether 

the kill originated upstream or downstream of the WWTP outfall. The 

second fish kill observed definitely originated upstream of the WWTP 
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upstream of the DiSalle Bridge (mile point 6.9). H~ver, violations 

for dissolved oxygen frequently occur fran 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 frcm 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 frcm a power plant, and 

large rural sources of landwash were cited as the major factors con­

tributing to the degradation of water quality in the lower Maumee River. 

The authors of the Enviro-COntrol report concluded that Toledo's water 

quality problems are largely local in their consequences. Most of the 

solids, nitrogen, phosphorus, and oxygen-demanding wastes which enter 

Maumee Bay originate in the large drainage area above 'Ibledo. 

An eleven week study was conducted by the 'Ibledo Metrq::oli tan 

Area Council of Goverrunents on the lower Maumee River during the sl.lim'er 

of 1975. Samples were collected on a weekly basis at 1.5 mile intervals 

for a number of water quality parameters from river mile point 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 complete in the study area. Although nutrients appeared to 

be uniformly mixed from the rrouth of the Maumee River to mile point 8.5, 

dissolved oxygen concentrations showed a decline at and below river mile 

5.5. Dissolved oxygen concentrations frequently violated Ohio's instan­

taneous standard of 4 mg/1 below river mile 5.5 and average dissolved 

oxygen concentrations were less than 5 mg/1 from river mile 5.5 to the 
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rrouth. Violations for fecal coliform bacteria v.>ere numerous. 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 p:)rtion of the Maumee River estuary is heavily 

p:)lluted, the effects are largely localized in the Toledo area. M::>st of 

the solids, nutrients and oxygen-demanding wastes entering Maumee Bay 

are derived from upstream sources, primarily agricultural runoff. 

( 6) Improvanents Within the Maumee River Basin 

Numerous industries within the Maumee River Basin have upgraded and 

improved their treatment facilities during the last five years. Improve­

ment in wastewater effluents from 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. 

F.qually imfX)rtant to improved water quality within the Maumee 

River Basin are new and improved treatment facilities constructed 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. 

Funds have been released for the construction of additional treatment 

facilities at the Swanton WWTP 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 will begin construction of new treatment facilities a.rd 

interceptor sewers, and one will construct additional facilities along 

with interceptor sewers during 1977. The net effect of this construction 

..,.., 
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will be to improve water quality in areas imnediately downstream from 

these municipalities, as well as to upgrade water quality in the basin 

as a whole. 

In addition to improving treatment facilities, controls have been 

tightened for new hane, on-site, waste dis:r;:osal systans and wastewater 

treatment systems are required for new sul:x:levelopne.nts. Better surveillance 

has resulted in the upgrading and improved operation of existing facilities 

within the basin. 

B. Portage River Basin 

Water quality in the Portage Basin is generally good. Degradation 

of water quality does occur in the North Branch, the result of municipal 

wastewater dischargers fron1 the Bowling Green wWTP. The water quality 

problem becomes 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 "WW'I'P discharge is the largest tributary to the North 

Branch. Problem parameters in Poe Ditch include dissolved oxygen, amronia, 

MBAS, and fecal coliform. Similar problEm parameters have been found in 

the North Branch below its confluence with Poe Ditch. At the Pemberville 

sampling station on the !\brth Branch below Poe Ditch during the 1976 

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 norma.l levels. 

Downstream in the mainstern of the Portage at the W:xxlville station, 

the only water quality standard violation during ·1976 was again fecal 
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coliform. However, less than 50% of the samples collected v~re in 

violation of the fecal colifonn standard at this station, while 83% of ) 

the samples collected at Pemberville violated standards. Maximum yearly 

concentrations of anuronia, BOD5, MBAS, chloride and several of the heavy 

metals were higher at vbodville than at Panberville. These increases are 

probably indicative of the additional industrial and municipal discharges 

throughout the basin. It is interesting to note that the :percentage of 

fecal colifonn violations at the Woodville station during the 1976 water 

year was 20% less than during the previous year. 

High fecal coliform counts are the chief water quality problem in roth 

the middle and South Branch of the Portage. Occasional violations of amrronia 

and MBAS have also been detected in b:::>th streams. Phenol violations have 

been detected in two 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 N:>rth 

Branch include Rader Creek below Mccanb, 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 point source discharges to low flow, small 

tributary streams. In the case of the East Branch, it receives the 

municipal discharge from the Fostoria WWTP plus raw sewage from 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 rrade in 

treatment facilities by industrial and municipal dischargers. No new 

serious degradations in water quality in the basin were detected during 

the 1976 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 

rerroval equipnent at the Fowling Green vM'I'P appears to have effected this 

change. Elsewhere, the installation of chlorine equipnent at the North 

.BaltiJrore WWI'P should reduce fecal coliform levels in Rader Creek. In 

Fostoria, a new sewer project for the east side of town will eliminate 

septic tank discharges. The new secondary WWTP at Oak Harl::or will help 

to maintain water quality in the mainstan and in the estuary area. Until 

controls can be found to contain the movement 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 I.ake Erie. 

Sandusky River Basin 

Overall, the water quality in the Sandusky River Basin ranges from 

fair to gcx:xi. The water quality problems are: high nutrient concentrations 

and transport, a heavy suspended solids load, high turbidity, occasional 

nuisance algal blooms and associated excessive diurnal oxygen fluctuation, 

and high fecal coliform bacteria levels in many p:)rtions of the basin. 

The 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 

concentrated on rocxlerate to low flow regions rather than peak discharges. 

The major water quality problems discovered during this study ~e 

primarily related to inadequate municipal sewage treatment facilities 

and combined sewer overflows. Problem areas include the. Sandusky River 

below Bucyrus, Spring Run below Carey, Pararrour Creek below Crestline 
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and the Sandusky River below Frerront. 

Inadequate treatment of sewage at Crestline seriously degrades 

water quality in Pararrour Creek. Frequent standards violations occur 

for dissolved oxygen, anm:mia, foaming agents (MBAS) and fecal coliform 

bacteria. Fecal coliform bacteria densities were consistently above 

15,000 per 100 ml. Less frequent violations cx::cur 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 \<.Uuld 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 blamed 

for several fish kills in this area. Frequent water quality standards 

violations occur in this reach for dissolved oxygen, amronia and fecal 

colifonn bacteria. Occasional standards violations occur for foaming 

agents (MBAS) , phenols, copper and mercury. 

In Spring Run, downstream from Carey, amronia and fecal coliform 

bacteria violations have been measured. While dissolved oxygen violations 

have not been noted, it would seem likely that such violations \<.Uuld 

occur during the night and the early rrorning hours. Inadequate sewage 

treatrrent at Carey is the source of these naterials. 

Prior to 1976, Muskellunge Creek at Frerront received untreated 

sewage from a storm sewer serving the west side of Frerront. Violations 

of standards for dissolved oxygen, fecal coliform bacteria, arrrronia~ 

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 is expected to improve considerably. 
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The Sandusky River downstream frcm FrEmJnt is essentially a lacustrine 

estuary of Lake Erie. This area receives heavy organic loadings fran the 

FrEmJnt WWTP which, in addition to danestic wastes, receives effluents 

from the Heinz Company and Northern Ohio Sugar Ccmpany.. Frequent water 

quality standards violations occur in this area for dissolved oxygen and 

fecal coliform bacteria. An autcmatic water quality nonitor located O. 7 

miles downstream from the Fremont WWTP recorded numerous violations of 

the dissolved oxygen standard. Also, malfunction of in-plant equipnent 

at the Fremont ww.rP have caused fish kills downstream of the plant. A 

number of industries within the Sandusky River Basin have u:p:Jraded and 

improved their treatment facilities recently. These improvements have 

resulted in better water quality in sane of the small receiving streams 

within 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 within the last five years which should improve the 

quality of their respective effluents. In addition, Frenont proposes 

to improve and expand their present facilities by providing better sludge 

handling capabilities and greater capacity .. 'Ihe Bellevue WNl'P row provides 

for phosphate rerroval. 

'Iwo major causes of water pollution within this basin have been 

unaffected by the State's pollution control program during the 1976 

water year. These are nonpoint source pollution (primarily agricultural 

rumff) and canbined sewer overflows from municipalities. It sh::>uld be 

p::>inted out that Bucyrus is in the Step II phase of the construction 



grant process and that detailed plans for the construction of improved 

treatment facilities, including the treatment of canbined sewer overfl0v1s, 

should be canpleted in 1978. 

D. Huron River Basin 

Water quality in the Huron River Basin is generally very gocxl with 

the exception of several tributaries to the. rnainstem and the West Branch 

both of which receive discharges from industrial and municipal sources. 

The :rrost ccmron water quality probls:n in the basin is fecal coliform 

bacteria with an occasional heavy metal violation in the mainsts:n and 

some of the smaller tributaries. overall, the Huron River is one of 

the highest water quality streams in the northwest region. 

Water quality is presently measured at two lcx::ations in the basin: 

the East Branch below Norwalk at Shaeffer Road and the rnainstem. below 

Milan off Mud Brook Road. During the 1976 water year, the only water 

quality standard violation noted at the East Branch station was fecal 

coliform bacteria . Of the four samples collected for these parameters, 

three were found to be in violation. All other parameters measured 

appeared to be well within acceptable limits. At the station on the 

mainstEm below Milan, the :rrost frequently occurring standards violation 

was fecal coliform bacteria. There was also one violation for mercury. 

'lbtal iron concentrations, both the yearly average and maximum concentration, 

were somewhat high at 3.3 mg/1 and 11.4 rng/1 respectively. 

Most of the point source related water quality problems in the basin 

are found in the West Branch. Specific probls:n areas include (1) M3.rsh 

Run, a tributary of the West Branch which receives primarily industrial 

discharges, (2) Jacob Creek, which drains into Holiday Lake, receives the 
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effluent fran the Willard WWI'P, and Rattlesnake Creek, a tributary to the 

East Branch, which receives the effluent from the :tbrwalk WNI.1P. 

There have been a number of improvements in treatment facilities at 

industrial and. municipal entities in the basin over the past five years. 

These improvEIDents have had favorable effect on water quality in the 

basin. A continued improvEIDent in water quality is anticipated as a 

number of municipalities begin facilities planning for the first phase of 

the Construction Grant Program. 

E. Vermilion River Basin 

The Vermilion River Basin is one of the rrost 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 good. A few 

rather minor localized problems do exist below sane comnunities, but 

these problems should be easily corrected as new or improved wastewater 

treatment facilities are constructed. Potential problem areas exist below 

Wakeman on the mainstem and below New London on Skellenger Creek (East 

Branch). While only fecal coliform bacteria violations were noted at 

these tv,Q areas, it is believed that other problems could exist at critical 

low flow conditions. Nonpoint source pollution is generally considered 

the greatest pollution problem in the basin, with sediment being the 

greatest single p:>llutant. 

) 
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3. :Northeast Region 

This region encanpasse s the rrost heavily industralized areas of the 

state. Akron, Cleveland, Warren-Youngstown are major areas of p::>pulation and 

industralization. Severe water quality problems, the result of both industrial 

and municipal p::>int source discharges, occur in the l<:Mer Cuyahoga River (fran 

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, arnronia, heavy metals, fecal coliform 

bacteria, and phenols occur in these two segments. Other localized problan 

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 Rocky, 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 good. The upper reaches of the basin drain rural 

areas. Limited data in this area shows the water quality to be very good 

with the possible exception of fecal coliform bacteria violations. There 

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, arrrnonia, dissolved oxygen, and fecal coliform bacteria · 

frequently violate water quality standard limits. 

The lower i;ortion of the 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 

rnainstan of the Black River. Anm:mia, fecal colifonn bacteria, and 



dissolved oxygen were the pararreters rrost frequently found to be in 

violations of water quality here. Other problem pararreters include .MBAS , 

copper, phenols, and hexavalent chromi.t.rrn. High concentrations of BOD, 

COD, and phosphorus were also measured here. 

During the 1975 water year, two sampling stations were located on the 

East Branch of the Black River. The sampling sites were located upstream 

and downstream of Grafton. The data indicated high fecal coliform bacteria 

levels at both rronitoring sites, with the downstream site having signif­

icantly higher levels. A single zinc violation was recorded at the 

upstream site. 

Also during 1975, several samples were collected on Plt.rrn Creek at 

U.S. Route 20. Plum Creek, tributary to the West Branch of the Black 

River, drains the Oberlin area and receives the treated discharge of the 

Oberlin WWI'P. The data collected showed Plum Creek to be grossly p:>lluted. 

Extremely high concentrations of amrronia (maxirrn.lm 11. 5 mg/1) and phosphorus 

(maxirnt.rrn 8. 3 mg/1) were measured in addition to excessively high fecal 

coliform bacteria counts. Dissolved oxygen concentrations were in violation 

of the water quality standard two of the three times sarrples were taken. 

With the renovation of the Oberlin Plant, water quality in Plum Creek is 

expected to irrprove. 

Ohio EPA maintained one primary water quality rronitoring station on 

the Black River during the 1976 water year. This s tation was located at 

cascade Park in Elyria just downstream of the confluence of the East and 

West Branches of the Black River. This site rronitored the irrpact on water 

quality of upstream dischargers including a small part of Elyria. Armonia 

and fecal coliform bacteria levels -were the rrost frequent violations of 

water quality standards at the Cascade Park sampling location. 

The water quality in the Black River becomes further degraded as it · 
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flows through the remainder of Elyria. Ohio EPA data collected during 

the 1975 water year at Ford Road in Elyria showed seven pararreters 

violating water quality standards. Arrm:mia and fecal colifonn bacteria 

were the parameters rrost frequently violating water quality standards here. 

Phenols, hexavalent chromium, copper, and rrercury were also found to exceed 

water quality standards on several occasions. Data collected by the U.S. 

Geological Survey's continuous water quality rronitor at this site during 

the 1976 water year, showed numerous dissolved oxygen violations during 

the warner sumrrer rronths. 

Further downstream, the tributary of French Creek errpties into the 

Black River. Past sampling results showed violations of arrrronia, dissolved 

oxygen and fecal coliforrns 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 many of the waste­

water related problems caused by Avon and North Ridgeville. 

The following pollution abatement projects were accomplished in the 

Black River basin during the past five years: 

(1) Ohio Water Develoµnent Authority - French Creek water treatment plant 

is a new 7.5 mgd tertiary treatment plant constructed in 1975. 

(2) Oberlin Wastewater Treatment Plant - has been renovated during 1974 

and 1975. The plant presently consists of a contact stabilization 

plant with a tertiary sand filter, phosphorus rerroval facilities and 

chlorination facilities. The capacity of the plant is 1. 5 mgd. 

(3) Wellington Sewage Treatment Plant - has added new prirrary tanks, 

aerobic digestors, a trickling filter and .chlorination facilities 

in 1972. The plant capacity is 0.75 mgd. 

(4) Lodi Wastewater Treatment Plant - was upgraded to a O. 350 mgd plant 

in 1972. The upgrading included the addition of micro-strainers and 



chlorination facilities. 

(5) Spencer Wastewater Treatment Plant - is a nev1 0.086 rrgd sewage system 

consisting of two waste stabilization ponds in series, and. chlorination 

facilities. The facilities were constructed in 1971-72. 

(6) Schnei der Fanns Plant - was expanded from a • 045 mgd plant to a .100 mgd 

plant in 1973. Sewage treatment consists o:f an extended aeration 

plant, tertiary sand filter, chlorination facilities and sludge ha,'1<lling 

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 chrome and oxidation of cyanide ,;vastes. 

Further treatment includes precipitation of heavy metals and clarifi­

cation. They also have sludge dewatering facilities, and pH adjustrrent 

controls . 

. (8) Republic Steel, Elyria - had a pickling operation for an architectural 

tubing and steel fonning operation. The operations were changed, 

eliminating the pickling step with consequent improvement of their 

discharge. 

(9) American Shipbuilding, Lorain - are planning improvement in o i l and 

suspended solids rerroval from their discharge in the near future which 

will attain best practicable treatment levels. 

(10) Stanadyne, Inc. Elyria - have recently installed rrodern facilities for 

treating wastewater from plating operations, ,;vhich includes oxidation 

of cyanides, reduction of chromium wastes, and the precipitation of 

copper. They also have installed pH adjustment controls. 

(11) Invacare, Inc. , Elyria - are r ecycling treated wastewater from their 

plating operation using ion-exchange resins and reverse osrrosis for 

part of their purifying procedures. 
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(12) Cleveland Steel Products - has installed waste oil storage tanks for 

off-site dis:i;:osal of waste oils . 

B. Rocky River Basin 

Numerous municipal WWTP discharges throughout the basin give rise to 

frequent fecal coliform bacteria violations. There are only a few industrial 

dischargers in the basin. Other problenatic parameters include armonia, 

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 F.ast Branch. 

The up:p2r reaches of the West Branch, below the City of Medina, are 

grossly :i;:olluted by the effluent from the overloaded Medina #200 hWI'P. 

Stream recovery fran this discharge does not fully occur before an additional 

J:X)llutant load enters the West Branch fran the Medina 100 \w1IP. The 

combined effect of these bx:> discharges causes violations of the water 

quality standards for dissolved oxygen, arrmonia, MBAS, fecal coliform 

bacteria, and chlorides. Figure 18 highlights this problem area. 

Abram Creek also has p::x:>r water quality due to the p::x:>rly treated 

Middleburg Heights WWTP effluent plus the added waste load from Brook Park 

"WWTP. In addition to these tw:::> sources, other undetennined sources are 

contributing phenols, chlorides, and arrm:mia. Figure shows the location 

of several dischargers and sampling station locations on Abram Creek and 

surrmarizes water quality data at the tw:::> sampling stations. 

Degradation of water quality occurs in the lower reaches of the East 

Branch belCM the Berea WWTP. Here, violations of the water quality standard 

for amrronia are noted. The water in this segment is frequently turbid 

because of suspended solids and occasionally has a green color due to algal 

growth. 

_ on_ 



Figure 18. Map of Problem Area On Segment WRR4 
Showing Sampling Stations And Dischargers 
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I Scale 
1 inch= 2 miles 

~ 
Source Key: (A) Medina 200 STP 

(B) Medina 100 STP 

Sampling Stations: (1) Weymouth Road 
(2) Fenn Road 
(3) Pearl Road 
(4) Abbeyville Road 

Selected Parameters For Stations r And "l... In Figure 18 

Selected Parameters Unit Max. Nin. Avg. N 
1 2 1 2 1 2 1 2 

NHrN mg/1 0.60 8.90 0.13 0.33 0.39 3.07 3 11 
TKN-N mg/1 1.1 12.1 o.o 0.5 0.5 5.99 3 11 
Total Phosphorus mg/1 o.o 3.61 o.o c::.O.l. o.o 0.74 3 11 
BOD5 mg/1 2 33 0 .4 .4 1 15. 4 3 9 
D.O. mg/1 8.8 11. 9 5.7 0.5 3 . 8 3 9 
Fecal Coliform 11/100 ml 230 260000 210 100 4237 3 10 
MBAS mg /1 0.12 0.73 0.05 0.06 O.Q8 0.37 3 11 
Chloride mg/1 80 540 51 63 64 194 3 11 

* Refer to Water Quality Standards in Appendix 

WQS 

1.5 

* 
5.0 
200 
0.5 
250 
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Figure 19 Map Of Problem Area On Abram Creek 
With Locations Of Sampling Stations And Dischargers 

CLEVELAND 

--------------.----

Scale: 
1 inch= 2 miles 

Source Key: (A) Middleburg Heights STP 
(B) Brook Park STP 
(C) Fosecci 
(D) NASA - Lewis Research 

Sampling Stations Key : (1) Bagley Road 
(2) Above Middleburg Heights STP 
(3) Sheldon Road 
(4) Eastland Road 
(5) Riverside Drive 
(6) Cedar Point Road 

Selected Parameters For Stations 1 and 2 In Figure 19 

Parameters Max. Min. Avg. N. WQS 
1 2 1 2 1 2 1 2 

NHrN, mg/1 0.96 4.26 0.43 3.98 2 2 1.5 
Total P, mg/1 0.36 0.35 0.24 0.13 2 2 * BOD5, mg/1 2.7 6.7 2.2 4.5 2 2 
D.O., mg/1 6.2 7.2 5.0 2 1 5.0 
Chloride, mg/1 142 490 141 341 2 2 250 
Phenols, ug/1 11 21 4 17 2 2 10 
Fecal Coliform-5000 700 3700 27 2 2 200 

11/H)O ml 

* Refer to Water Quality Standards in Appendix 



Selected Parameters For Stations 3 & 4 In Figure 19 

' ' ' · .. ,Parameter Max. Value Min. Value Average N WQS 
3 4 3 Li 3 ti 3 4 

, .. 
NHrN, mg/1 14.9 11.1 3.8 4.2 10.0 7.6 3 3 1.5 , .. 

Total P, mg/1 0.9 3 . 4 0.6 1.ti 0.7 2.7 3 3 * 
BOD5, mg/1 8.7 8.7 < 1.0 <\1.0 5.5 2 3 

D. 0., mg/1 7.0 6 . 8 4.0 4.8 2 2 5.0 

Chloride, mg/1 117 . 0 168.0 86.0 100.0 100.0 137.0 3 3 250 

Phenols, ug/1 22.0 18.0 4.0 4.0 12.7 11. 7 3 3 10.0 

Fecal Coliform, 7500 9500 4 
fJ/100 ml 

36 157 1256 3 3 200 

-·---- -- -- ·----·-· 

) 

Selected Parameters For Stations 5 And 6 In Figure 19 

Parameter Max. Value Min. Value Average N WQS 

NH3-N, mg/1 13.7 15.0 4.0 3.3 10.3 10.6 3 3 1.5 

Total P, mg/1 2.4 2.8 1.1 0.9 1.8 2.0 3 3 * 
BOD5, mg/1 14 . 0 14.0 7.7 10.9 1 3 

D. 0., mg/1 5.2 9.4 1.8 7.9 2 2 5.0 

Chloride, mg/1 189. 131. 98. 93. 141.3 114.3 3 3 250. 

Phenols, ug/1 2960. 54. 219. 11. 1653. 39. 3 3 10. 

Fecal Coliform, 9400 20000. < 9. 8000. 63. 12429. 3 3 200. 
fl/100 ml 

* Refer to Water Quality Standards in Appendix. 



Water quality in this basin should improve significantly as two water 

pollution control projects are implemented. 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 treatment plants in this basin that are not providing advanced 

treabnent to the Cleveland Southerly WWIP. The second project should 

correct the existing water quality problem in the upper West Branch when 

the effluents from the Medina 200 and 100 WWI'P facilities are diverted to 

the Medina 500 WWI'P which will have the capability of providing advanced 

wastewater treatment. This di version should be accomplished within 4 

years at which ti.me water quality standards are expected to be net throughout 

the basin, although there may be isolated areas where bacteriological 

violations may occur due to nonpoint sources such as combined sewer overf lows. 

Several w'clste treatment facilities within the basin have inproved 

their operations during the last few years. I..akew(X)d WWI'P has added phos­

phorus rerroval facilities, while two facilities, North Olmsted and Traxler 

Mast (a semi-public plant) have each increased their capacity (9 and 0. 25 

mgd respectively) and added tertiary treatment. In Medina County, Sewer 

District #300 completed construction of a 2 rrgd plant in 1976. The plant 

provides pre-aeration and primary settling followed by a bio-surf waste­

water treatment system and mechanical microscreens. Chlorination and 

phosphorus rerroval are also provided. Conpletion of this plant allowed 

for the elimination of two smaller plants. Medina Sewer District #500 

Plant is presently being expanded from 1.5 :rrgd to 10 rrgd. 

C. Cuyahoga River Basin 

The quality of water in the CUya.hoga River Basin ranges from very 
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good to extrenely poor. Generally, the upper reaches of the river and its 

tributaries are of high quality and supfX)rt excellent fX)pulations of fish 

and other aquatic organisms. However, the middle and lower rx>rtions of 

the mainstem and the tributaries draining the industrialized and densely 

fX)pulated areas are of much poorer quality. In some areas there are 

continuous violations of water quality standards and little or no aquatic 

life can be found. The 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 some detail. A basin map showing 

the lcx:::ations of all the sampling sites referred to on the Cuyahoga is 

illustrated in Figure@). 

(1) Headwaters to Lake Rockwell Spillway 

The upper reaches of the Cuyahoga fran the source downstream to Lake 

Rockwell Spillway has high water quality. A 25 mile rx>rtion of this area 

was designated as a "scenic river" by the Ohio Department of Natural 

Resources on June 26, 1974. The dischargers in the upper reaches cxmsist 

of one municipal and several small industrial dischargers rrost of which 

are sand and gravel operations. Consequently, the impact of agricultural 

runoff and septic tanks may contribute the most significant rx:>llutant 

loadings relative to the other sources in the area. 

(2) Breakneck Creek 

Entering the Cuyahoga just below Lake Rockwell is Breakneck Creek 

(see Figure 21). The water quality in the lower reaches of Breakneck 

Creek are influenced by the discharges of u-.u major municipal waste treat­

ment plants, several industries, and numerous small semi-public waste 

treatment facilities. Sampling results indicate that Wahoo Ditch, an 
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Selected 
Parameters 

MBAS 
NH _N 
TKN-N 
Nitrate 
Tot . Phosphorus 
BODS 
D.O. 
Fecal Coliform 

Figure 21 Map of Problem Area in Segment 3 Showing Sampling 
Stations and Dischargers 

Scale: l" = 2 miles 
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/ 

Source Key: (A) Flintkote; (B) Ravenna STP; (C) Fr anklin 
Hills S.D. #1 STP 

Sampling Site Key: (3) Wahoo Ditch at Lakewood Rd. 
(4) Breakneck Creek at Lake St. 

Selected Parameters for Station 3 

Unit Max Min N 

(T)g/1 0.41 0.31 2 
mg/1 7.49 3.69 2 
mg/1 4.6 2 
mg/1 1. 7 0.74 2, 
mg/1 2. 77 1. 69 2 
mg/1 18 2 2 
mg/1 4.6 l 

WQS 

0.5 
1.5 

8.0 

5.0 
#/100 ml 330 l 200 
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upstream tributary originating in Ravenna, is in violation of 'dater quality 

standards for excessive amronia 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. '.Ihe 

source of these high concentrations of pollutants originates primarily 

from 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 . 

.Mditional rronitoring is planned for this area to measure water 

quality improvements anticipated as a result of the improvements rrade at 

the Ravenna plant. '.Ihe .immediate impact of Wahoo Ditch on Breakneck Creek 

is uncertain. '.Ihe only recent data on Breakneck Creek is near the rrouth 

of the stream. Samples collected at this fX)int indicate no violations 

except for fecal coliform bacteria. This reflects the excellent assimilative 

capabilities of lower Breakneck Creek. 

(3) Lake Rockwell Dam to the Confluence of the 
Little Cuyahoga River 

'.Ihe basic water quality problem associated with this segment is the 

low dissolved oxygen concentrations found in the many dam p:x:>l areas (see 

Figure 22) . There are five dam fX)Ols in this stretch of the river. The 

Lake Rockwell Dam creates the major imfX)undment on the main stem of the 

Cuyahoga River. This reservoir serves as the primary water supply for the 

City of Akron which rerroves an average of 46 million gallons of water a 

day. During the dryer summer rronths very little or no water flows over 

the spillway. '.Ihis considerably reduces the flow of the Cuyahoga River 

through the City of Kent since rrost of the remaining water originates fran 

the area dischargers and Breakneck Creek. During these lov.er flow conch tions, 

the river becanes semi-stagnate and the dissolved oxygen content is greatly 



Figure 22 Map of Problem Area in Segment 4 Showing Sampling Stations and Significant 
Dischargers 
Scale : 111 = 2 miles 
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il11er Lake -, 

Tallmadge 

Source Key: (A) Kent _STP 
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M F I E L D 

Sampling Site Key: (2) Cuyahoqa River 
at Ravenna Rd.; 
(5) Cuyahoga River at 
Ma in St.; 
(6} Cuyahoga River at 
Middleburry Rd.; 
(7) Cuyahoga River at 
Rt. 91 

Dissolved Oxygen Survey 

Station 5 Station 6 Above 
Station 7 

Depth 0.0. Temp. Depth 0.0. Temp. Depth D .0 .· Temp . 
Ft. mq/1 Co. Ft. mg/1 Co . Ft. mg/1 Co. 

6:00 A.M. Surface 1 5.0 23.0 l 6.9 23.0 1 6.2 23.5 
to Mid-Depth 5 4.0 22.5 - - - 6 2.6 22.0 

7:30 A.M . Bottom 12 2.5 22.0 4 5.6 22.8 ·g 0. 1 22.0 
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reduced, especially during the early morning hours due to the effect 

of algae. 

The primary sources of biochemical oxygen demanding substances in this 

segment cane from Breakneck Creek and the Kent sewage treatment plant. 

However, there are also numerous semi-public discharges and sane industrial 

discharges. Also, there is a significant new source scheduled for canpletion 

in 1978. 'Ibis 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 treatme"'lt levels, this 

source will still add an additional BOD load within the Munroe Falls Dam 

Pool. This additional loading will not help ease the dissolved oxygen 

problem that occurs here during the surnner months. For these reasons, it is 

extremely imr:crtant that the best water quality reasonably attainable be 

achieved al::x)ve the pror:csed Fish Creek discharge. 

Calculations in a special stream study indicate that the dissolved 

oxygen concentrations in the Munroe Falls Dam Pool will not meet stream 

standards even wlth all major upstream sources of BOD reducing their effluents 

to provide the best treatment levels required by the State at this time. 

Accordingly, in-stream aeration or adoption of less stringent streai"Tl standards 

may be necessary for this segment. 

Another area where stream standard violations are expected is in the 

Ohio Edison Dam Pool. To date, no stream samples have been collected here, 

but dissolved oxygen and temperature violations w:>uld seem probable. Invest­

igations in this area are planned for the surrmer of 1977. 

( 4) Little Cuyahoga River 

'.fue Little Cuyahoga River drains a significant r:crtion of the highly 



industrialized and urbanized area of Akron. It receives nurrerous industrial 

discharges, but no municipal or semi-public discharges. There are, however, ) 

nurrerous stonu sewer overflows from the coooined sewer system. 

One sarrpling site located below the confluence of the old canal at 

the USGS gauge, was sarrpled on the Little CUyahoga River during the 1976 

water year. The data collected here indicated that six parameters were 

in violation of water quality standards. Fecal coliform ba.cteria values 

were in gross violation in all nine sanples collected. The other pararreters 

occasionally in violation included temperature, MBAS, copper, phenol , and 

cyanide. Also, elevated concentrations of arrm::mia, BOD, COD, and l ead were 

measured which indicate potential probleiL1S. 

(5) Confluence of the Little Cuyahoga to Canal Diversion Dam 

The ma.instern of the Cuyahoga in this reach is influenced primarily by 

one ma.jor discharger, the Akron sewage treatment plant, having a discharge 

of approxinately 90 million gallons a day. The effluent from this plant 

can account for up to two-thirds of the flow in the Cuyahoga River during 

periods of critical low flow. Under these conditions, the Akron wwrP 

discharge has a major impact upon water quality in this segment. In 

addition, nurrerous discharges to the five major tributaries lcx:ated in 

this segment also cause degradation of water quality in the ma.instern. 

Only t...o of these tributaries, Mud Brook and Brandywine Creek, were invest­

igated during the 1976 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 f low of the Little Cuyahoga River and then further deteriorates after 

it receives the effluent of the Akron sewage treatment plant. Violations 
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of anm)nia, MBAS, total phosphorus, and excessive phosphate values# lead, 

and fecal colifonn bacteria violations occur downstream from h'-<-.ron. A 

significant quantity of total fX)llutant loadings to this segrrent results 

from canbined sewer overflows during periods of precipi tad.on. High flows 

necessitate bypassing of untreated or partially treated sewage to the river . 

This practice is extremely detrimental to water quality because substantial 

quantities of fX)llutants are discharged to the Cuyahoga River during pericx:1s 

of bypassing. This procedure must be corrected if maintenance of high water 

quality conditions at all times downstream of Akron and through the National 

Recreation Area is to be achieved. 'Ihe National Recreation Area will be 

discussed later in this section. 

'Ihis fX)rtion of the mainstem is also affected by the flow from lfrud 

BrCXJk shown in Figure 23. Significant water quality problems exist in the 

upper reaches of Mud Br(X)k where violations of the standard for arrrronia, 

dissolved oxygen, and fecal colifonn bacteria occur. High concentrations 

of BOD and phosphorus have also been measured in this area. 

Below the Mud Br(X)k confluence in the mainstem, the Cuyahoga River 

receives the effluents from numerous serrQ-public facilities. Considering 

the fX)llutant loads discharged to this segment, overall water quality is 

reasonably good. Near the end of this reach, the mains tern receives the flow 

from Brandywine Creek and the effluent from the Green'M'.X:Xi Village waste treat­

ment facility. Violations of the standard for phenols and fecal coliform 

bacteria, in addition to excessive concentrations of BOD and phosphorus, have 

been detected at the rrouth of Brandywine Creek. The sources of these pollutants 

in Brandywine Creek are from discharge from municipal waste treatment plants 

and a paper products company. On the mainstern downstream from Brandywine 

sampling site (see Figure 20), violations of the standard for dissolved 
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Figure 23 Map of Problem Area in Segment 6 Showing Sampling 
Stations and Significant Dischargers 
Scale : 111 = 2 miles 

D S O N 

Stow 

Source Key: (A) Hudson Township# 6 STP; (B) Alside Inc. 
Sampling Site Key: (10) Powers Brook below Hudson STP; (11) 

Mud Brook at Seasons Rd; (12} Mud Brook 
at Akron Penninsula Rd. 

Selected Parameters For Station 10 & 11 

Unit Max N WQS 
10 11 

mg/1 3. 12 2.27 1 1.5 
mg/1 4.2 3.4 l 
mg/1 0.7 0.3 l 8.0 
mg/1 1. 12 0. 71 1 
mg/1 15 12 1 
mg/1 3.5 5.2 1 5:0 
mg/1 0. 15 0. 15 l 0.5 

#/100 ml 220 330 l 200 
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oxygen, MBAS, copper, and fecal coliform bacteria were measured . 

A considerable p:::>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 December 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 were released on December 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. 

The area scheduled to beccrne 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 incorporated into the National Recreational Area. T'nese 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 suburban/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 rronitoring site on 

Tinkers Creek. The station is located in Bedford at the USGS gauging station. 

Data collected at this site during the 1976 water year indicated seven para­

meters to be in violation of water quality standards. Frequent violations 

of the standard for phenol and fecal coliform bacteria were measured, while 



occasional violations of the standard for zinc, total chromium, arrm::mia, 

hexavalent chromium, 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 p:>llution in the watershed. 

(7) canal Diversion Dam to Cleveland Southerly STP 

The water quality in this segment 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 p:>rtion of the mainstem add considerable amounts of p:>llutants. 

'!WO of the major tributaries are Tinkers Creek and Mill Creek. The problaus 

associated with Tinkers Creek have already been discussed. 

Mill Creek is a relatively small tributary to the Cuyah~a River, but 

it carries a high p:>llutant 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 permit, 

but apparently there are several others which should be. It is very 

difficult to determine the exact source of p:>llution coming 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~ solid waste landfills along the 

banks of lower Mill Creek. Both of these are privately operated and are 

used primarily as industrial waste disp:,sal sites. The specific impact of 
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these landfills is uncertain but some leachate has been observed at toth 

sites. 

Sample site 26 (Figure 20) 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 1975 water year. Some of the parameters such as arrrronia, MBAS, 

zinc 
I 

copper 
I 

phenols and fecal coliform bacteria seem to be in constru1t 

violation of water quality standards; occasional violations were foW1d for 

mercury 
I 

lead, chloride, dissolved solids and dissolved oxygen. Below 

the confluence of Mill Creek, the water quality in the mainstE.m continues 

to deteriorate as it flows toward Cleveland. 

(8) Cleveland Southerly Sewage 'lreabnent Plant to r.buth 

The water quality in the mainstem of the CUyahoga River in this segment 

is polluted to the extent that general water quality standards cannot be 

met by feasible pollution abatement efforts. 'lb deal with this situation, 

the Ohio EPA adopted less stringent standards for the lower CUyahoga River 

on December 10, 1974. This segment begins at the discharge of the Cleveland 

Southerly Sewage 'lreabnent Plant and flows north to Lake Erie through 

Cleveland. There are several tributaries which empty into the lower CUyahoga, 

all of which have very poor water quality. These tributaries include Big 

Creek, Morgan Run, Burke Brook, and Kingsbury Run. 

The major tributary, Big Creek, has land uses ranging £ran parks and 

recreational areas to heavily industrialized and corrmercialized 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 armonia, phenols, copper, lead, zinc, oil and grease, and 

fecal coliform bacteria have been detected downstream from industrial dis-
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chargers and storm sewer overflows . Near the rrouth of Big Cres.'-: , at Jer1.,ings 

Avenue, parameters in violation of water quality starrlards include aTTIIDnia, 

dissolved solids, oil and grease, fecal ooliform bacteria, MBAS, phenols, 

chloride, copper, lead and zinc. Many of these parameters are near 1 y i n 

constant violation. 

The canbined sewer overflow at Jennings Avenue is considered to be a 

significant pollutant source because it discharges waste during J:::x::>th wet 

and dry weather. The volume flow discharge from this sewer is signif ica..,t 

while its quality is very poor. Raw sewage containing high amou..nts of 

suspend(;:d solids and oil and grease are continuously being discharged f r0it1 

it. This problem cannot be corrected until the southwest interceptor 

is completed sometime in 1981. This interceptor will also eliminate rrost 

of the industrial dischargers to Big Creek. 

The principal source of municipal wastewater to the lower CUyahoga River 

is from the Cleveland Southerly Wastewater Treatment Plant. The flow from 

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 being 

upgraded to meet the rrore stringent effluent limitations imposed upon it. 

The plant should be producing 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. The industrial 

sources consist primarily of t:vP major chemical and four major steel plants. 

The Ohio EPA samples at t:vP locations in the lower CUyahoga River -

I.Dwer Harvard Avenue (station 34, Figure 20) and West Third Street (station 

35, Figure 20). Even with the less stringent water quality standards being 



applied, there were several water quality standard violations noted in the 

lower CUyahoga River. Toxic wastes such as amronia, cyanide, 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 amounts of biochemical and chemical oxygen derranding substances. 

Violations of dissolved oxygen standard of 5.0 rrg/1 occur during the hot sumrer 

months, but occur less frequently during April, Ma.y, and June. 

The physical conditions of this portion of the river corrpow1d 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 lo.ver section. 

The resulting slow time of travel along with elevated water temperature from 

steel making operations allows the oxygen demanding 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 pollutants. These physical conditions 

will make the achievement of general water quality standards very difficult 

throughout the Lower Cuyahoga River. 

Water Quality Trends 

It is necessary for any pollution abatement 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 irrportant to be able to determine the impact these efforts should have on 

the water quality of the receiving stream. Monitoring is very valuable for 

future pollution abatement projects. 
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To detenn:ine water quality trends, it is necessary to compile large volumes 

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 reoord. Many factors 

must be taken into oonsideration such as varying weather conditons from year to 

year or other te:nporary influences such as major construction sites. Any of 

these factors may cause a brief improve-mentor deterioration of water quality 

which is not directly related to the pollution abate:nent efforts. 

In the CUyahoga River Basin rrost water quality data collected by Ohio EPA 

is limited both by the frequency of oollection and by the period of record. 

There are however, sufficient quantities of data furnished to Ohio EPA by the 

Cities of Akron and Cleveland which give some indication of water quality trends 

in the CUyahoga River near these cities. U.S. Geological Survey Water Quality 

Records from the continuous water quality rronitoring stations are also available. 

This data meets the require:nents for frequency of oollection and :p2riod of 

record, which make it useful for trend analysis, but is limited to four parameters. 

This can also be used to determine extre:nes and "true" averages in a stream. 

The water quality of the CUyahoga River below the Akron W'1I'P appears to be 

improving steadily. Data furnished by the Akron Wastewater Quality Manage:nen t 

Group shows that concentrations of rrost pollutants have been reduced significantly 

since 1969. The vast arrount of data compiled by the Akron Wastewater Quality 

Manage:nent Group makes it possible to evaluate water quality trends in the Cuyahoga 

River below Akron. 

Table 12 lists yearly averages for selected parameters at tv.;o rronitoring 

locations. The "above" site refers to the upstream monitoring station which is 

located several hundred yards upstream of the Akron WWI'P discharge. The downstream 

site, "below", is located at Ira Road which is approximately 2 miles downstream 

of the Akron WWTP discharge. 

_ , no 



water 
year 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

-
Table12 Average Yearly Concentrations Of Selected Parameters In The 

Cuyahoga River Upstream And Downstream Of The Akron Wastewater Treatment Plant 

Di°ssolved Oxygen Dissolved Oxygen Amrnonia-N Nitrates-N B.O.D. Total Phosphorus 
mg/l % Saturation mg/1 mg/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 o. 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* 1'. 46* 

9.2 8.4 78.8 75.9 1.13 3.22 0.75 o. 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 0.77 0.94 2.9 8.5 0.34* 0.63* 

10.4 9.8 95.3 89.4 0.21 1.07 o. 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 comparison of the "a.l:x::>ve" and "below" dissolved oxygen va l ues shows o nly a 

slight reduction at the downstream site. The downstream site i s l or-._ated too 

close to the effluent to adequately measure the full impact the increa sed PIJD 

load has on the dissolved oxygen concentration of the river. The assimilation of 

this BOD load brings about a reduction in the dissolved oxygen conc entration 

further downstream, especially in the deep, slow moving portions o f the river. 

The downstream concentrations of selected parameters shows a significant increase 

as a result of the Akron WWTP discharge. Improvanents at the Akron Wast ewater 

Treatment Plant have greatly reduced these pollutant concentrations over r ecent 

years. A comparison of the 1969 and 1976 water quality shows the impact o f the 

Akron WWTP discharge on the CUyahoga River to have been greatly rerluced. 

This significant improvement in water quality below the Akron i;~v'l'I'P discharge 

since 1969 is shown graphically in Figures 24 through 25. Figure 24 shows a 

steady yearly increase in the percent s aturation of dis solved oxygen while Figure 

) 25 shows a similar reduction of BOD concentrations, although increases in OOD 

were noted during 1972, 1973 and 1974. However, it does show that the :immediate 

impact at the Akron WWTP discharge is lessening. Dissolved oxygen concentrations 

in the river a.l:x::>ve the plant have also increased since 1969, while upstream EOD 

concentrations have ranained al:xmt the same. 

)· 

Another indication of recovery in the river is shown in Figures 26 and 27. 

The drastic reduction of these pollutants since 1969 is remarkable. Average 

amm:mia concentrations have decreased by almost 5 mg/1, as shown i.-i Figure 26. 

The significant reduction in ammonia concentration is the result of improved 

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 shrnvn in 

Figure 27. This significant decrease can be attributed largely to the phosphate 

detergent ban enacted in the Akron area. These improvements in water quality 

show positive effects of the pollution abatement efforts made in ti.~is area. 
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Data used to develop graphs furnished by Akron Water Pollution Control Laboratory 
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Data used to develop graphs furnished by Akron Water Pollution Control 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 from grab sarrples 

taken at a frequency of once or twice a nonth. Pollutant loadings (phosphorus 

and armonia) were calculated for the 1974, 1975, and 1976 water years, since 

these were the only years with corrplete data. These parameters were selected 

because they showed the rrost noticeable irrprovernents in the reach below 

the Akron WWI'P. The average concentrations and loadings are presented 

in Table 13 below. 

average 
water flow 
year cfs 

1974 931 

1975 2051 

1976 1101 

TABLE 13 

AVERAGE CDNCENTRATIQ.\JS .AND LOADINGS FOR 
PHOSPHORUS .AND .AMM:)l'-JIA AT INDEPENDENCE 

average 
total phosphorus 

concentration loading 
mg/1 lbs/day 

0.36 

0.44 

0.38 

1534 

4880 

2030 

average 
amronia-N 

concentration loading 
mg/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 about the same or slightly decreased. The 

changing average daily loadings from year to year seem to reflect the flow 

conditions during the time samples were collected. It has been shown elsewhere 

t hat phosphorus loadings increase as flow increases, with maximum 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. 



The average yearly amronia values at Independence seem to smw a definite 

improvement. This data indicate there was a slight reduction i n the concentrat. 

and loading during the 1976 water year. A similar pattern was observ ed in the 

average concentrations recorded, and also the maximum armonia values recorded. 

during the three year period. Much of this improvement can be attributed to the 

increased nitrification at the Akron Wastewater Treatment Plant and improvements 

made by several municipalities in the Tinkers Creek Basin. 

Substantial arrounts of data and a report on the water quality of the la.,.-er 

CUyahoga River have been furnished to Ohio EPA by the Cleveland Water Quality 

Program. Most of their data has been converted to loadings which rror e accurat ely 

reflect actual changes of water quality. Tables 14 and 15 list this information 

for two of their sarrpling sites. This data seems to indicate that substantial 

improvements 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 phosphorus, organic nitrogen and arnrronia. Increases in the 

dissolved oxygen concentration are also evident. Biochemical oxygen demanding 

(BOD) substances have remained about the same below the Cleveland Southerly i-;·wl'P 

discharge, but have decreased at Center Street. 

The Center Street sampling site is used to establish pollutant loadings 

entering Lake Erie fran the CUyahoga River. There has been much talk that Lake 

Erie may be recovering from its present state of advanced eutrophication as 

pollutant loads entering it are reduced. 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 28, 29, and 

30 which show three parameters which have shown significant improvements. Tnere 

were some unexplainable increases of ph:lsphorus in 1971 and organic nitrogen in 

) 1972, but the general trend definitely shows a decreasing pollutant load to l.ak.E. 

Erie from the Cuyahoga River. 
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Table 14 Average Loadings For Cuyahoga River At Mile Point 1 1.0, 
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 1.-3 1.3 0.8 0.7 
Nitrate Nitrogen 4.2 6.0 8.2 6.3 4.0 

Table 15 Average Loadings For Cuyahoga River At Nile 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 ~nd limitation. ) 

Tables from Cuyahoi:@_ River Monitoring Program For · 1976, furn i shed by 
· Cleveland Water Quality Program. 
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New and Improved Facilities 

The following wastewater treatment facilities in the Cuyahog.a River Basin ) 

have had irrprovernents as listed within the last 5 years: 

Municipal 

1. City of Independence (Furrreyer Road Plant) has 250,000 gpd secondary 
treabrent 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, rnicroscreens 
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 rnicroscreens. Plant 
construction was completed in 1973. 

5. Cuyahoga County Walton Hills Plant - expanded and upgraded their 
existing treatment plant to 0. 75 mgd with hydroseives and aerated 
lagoons. This construction was corrpleted in 1974. 

6. Cuyahoga County Echo Hills Plant - a new 36,000 gpd treatrrent plant 
with activated sludge and microstrainers was constructed and corrpleted 
in 1974. 

7. Sunrnit County Roseland Estates Plant - upgraded existing treatrrent plant 
with aerated lagoons. Construction was corrpleted in 1975. 

8. Sunrnit County Robinwocxl Plant - a new • 018 mgd tertiary treabrent plant 
was constructed in 1975. 

9. Surrmit County Ohio Sports Center Plant - a new .22 mgd tertiary treat­
ment plant was constructed in 1974. 

10. Sunrnit County Aurora Shores Subdivision Plant - expanded and upgraded 
to a 0.25 mgd tertiary treatment plant. Construction was corrpleted in 
1974. 

11. City of Akron - added Zirrpro sludge treatment facilities in 1972 and 
have plans approved for sludge disposal facilities in 1977. 

12. Mobile Manner - a new • 04 mgd tertiary plant was constructed in 1975-
Surrmit County semi-public plant. 

13. Peninsula Night Club - Peninsula had a new . 012 mgd tertiary treatrrent 
plant constructed in 1974. 

14. Feil Lake Park, Swrrnit County - a new • 005 mgd tertiary treatment 
plant was constructed in 1974. 



15. Village of Middlefield - upgraded existing treabrent plant with an 
aerated lagcx:m. 

16. City of Aurora (Waldon Plant) - expanded and upgraded plant to 
160,000 gµl with activated sludge, sand filter, and rretering. This 
was constructed in 1975. 

17. 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 rrgd activated 
sludge, phosphorus removal, microscreens, sludge digestion and gas 
recirculation. Construction was corrpleted in 1975. 

Industrial 

1. Goodyear Aerospace: Oil water separation was installed. 

2. Mohawk Rubber: Industrial process wastewater to City in 1970. 

3. B.F. Coodrich, Main Plant: Installation of collection basin for 
oil and suspended solids removal. 

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 
mgd). 

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. GMC Olevrolet, Parma: Oil skirrmers provided for storm water runoff. 

16. Allied Chemical: Additional recycling capacity was provided. In 
1976 a partial shut down was initiated and plans to eliminate the 
discharge were drawn up. 

, , " 



17. Elco: Tied into Cleveland system. 

18. Harshaw Chemical: Hydrofluoric Acid process changed to yield dry 
by-products calcium sulfate which is trucked to landfills. Initiated 
construction for BPI' facilities in 1976. 

19. Ford MJtor: Improved oil separation facilities provided. They will 
also combine all engine plant wastewater/soluble oil flows for 
treatment plant #2. 

20. 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. 0 mgd secondary 
treatrnent plant in 1974, and added phosphorus rerroval in July 1976. 

23. City of Broadview Heights (Vineyards) - a new .10 rrgd plant with 
extended aeration and tertiary rapid sand filter was constructed in 
1974. 

24. Summit County - Fishcreek; (New Facility) is to discharge 4 mgd with 
tertiary bio-discs treatrrent and chlorination. 

25. .Macedonia #15 has suhnitted plans for expansion from l rrgd to 3 mgd 
) with extended aeration, phosphorus rerroval, and chlorin.ation. 

) 

26. Smrrnit County,Hudson #5 is planning an expansion of facilities to 
increase their flow from 0.2 rrgd to 0.8 rrgd. 

27. Summit County, Westm::mt Woods; (New Facility) is to discharge 54,000 
gpd with tertiary treatrnent and chlorination. 

28. Cleveland Southerly - construction was initiated during 1976 to 
increase capacity from 90 mgd to 200 rrgd. Treatrrent will be upgraded 
to tertiary with nitrification. Final conpletion 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 da.vn. 

32. A.C. Williams (Aluminum and .Magnesium): Reduced production. 

33. Hamilton Kent: Sanitary waste tied into Kent system. 

34. Hydraulic Pressed Brick: Eliminated discharge. 

35. Teledyne M::march Plant#2: Improved oil r erroval. 
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36. Lamson-Sessions: Installed pretreatment and then tied all process 
and sanitary wastewater into Kent system. 

37. Eclat Rubber: Shut down for urban renewal. 

38. Norton Corrpany, Tallmadge: Improved solids rerroval. 

39 . Hill top Sand and Gravel: Improved settling basins and reduced storm 
water erosion. 

40. Firestone: Oil collection basin installed. 

41. J & L Steel: Blast furnace recycling was provided and also oil r et0val 
facilities for rolling mills. 

42. E. I. DuPont: Clarifier provided and concrete bins built to c;ontain 
zinc raw materials. Construction of an irrpounding basin was initiated 
in 1976 to handle contaminated water. 

43. C.E.I.: Converted to dry 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 with oil rerroval facilities. 

47. Norandex: Improved solids rerroval. Discontinued anodizing o:perations 
in 1976. 

48. Ferro Corporation, Cleveland Division: Pretreatrrent facilities. 

49. Zircoa: Progressing towards complete recycle. Plans were approved 
for BAT facilities in 1976. 

50. Great Lakes Etching: Eliminated chromium from operation. 

51. Consolidated Natural Gas : Use of chromate paints stopped, also chrome 
treatrrent of cooling water discontinued. Chlorination of sal"litary 
waste is to be completed in 1977. 

52. IBster 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 fannland and sparsely PJpulated areas. Isolated data collected in 

1973 indicated that there were sorrB dissolved oxygen and fecal coliform bacteria 
) 
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violations in the upper reaches, but water quality is generally ver1 good in this 

area. 

The middle and lc:Mer sections of the CUyahoga River receive considerable 

aroounts of industrial and municipal wastes fran Akron and Cleveland, and frcxn 

riumerous 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 rna.instem. 

In the sumner 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 concentrations of coliform bacteria, OOD, am.mnia, 

and phosphorus. Below the City of Kent, several s:uall dams create rxx:>ling areas 

having slow rroving water and reduced dissolved oxygen concentrations particularly 

during surrmer rronths. 

The City of Akron, located in the middle p:>rtion of the CUyahoga River Basin 

has a major .impact up:>n the river. Numerous industrial discharges and the Akron 

Wastewater Treatment Plant contribute considerable am:>unts of p:>llutants 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 p:>llutant 

loads are added to the mainstem. Tinkers Creek receives the discharges £ran 

several sizable municipal waste treatment plants in addition to numerous smaller 

semi-public facilities and several industrial plants. Isolated areas in the 

upper slow rroving p:>rtions of Tinkers Creek and its tributaries experience signi­

ficant water quality problems. Although much of the upstream organic pollutant 

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. 

-1?1-



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 Treabnent Plant and several sizable industries have a significant 

inpact on the water quality in this reach. Also, the tributaries which empty 

into this segment of the river are severly polluted. The intrusion of Lake Erie 

waters at the m:::mth causes a stagnation in the river allowing tirre for the or ganic 

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 r i ver. 

Although numerous areas in the Cuyahoga River Basin are experiencing water 

quality violations, :inprovenents in water quality are evident. The nurrber of 

water quality violations and the maximum concentrations for many parameters are 

decreasing throughout the basin. Data collected in the Akron and Cleveland areas 

show there have been significant :inprovements in water quality in the CUyahoga 

mainstem over the past 6 to 8 years. These trends indicate that pollution 

abaterrent efforts are beginning to accomplish their intended goals. 

D. Chagrin River Basin 

The Chagrin River is a fast flowing stream with gocx:1 assimilative 

capabilities. Water quality throughout the basin is gcxxl even though it 

receives discharges from numerous wastewater treatment plants and leachates 

from areas having septic tanks. Because the vast majority of these plants 

are small and tend to be scattered throughout the basin, the only inpact 

.. 

these facilities appear to have on stream water quality is to elevate bacterial 

levels above acceptable limits. All other water quality criteria appear to 

be in confonnance with water quality standards with the exception of an 

occasional vie>lation of the public water supply standard for phenols at the 

Willoughby water supply intake. 
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There is only one major industrial discharger in the basin. This 

facility is located in Chagrin Falls and discharges paper mill waste con­

taining suspended solids and oxygen demanding materials. The major municipal 

dischargers include Chagrin Falls, Aurora, and Solon N. E. WW1.'P . There are 

over 50 small "package plants" serving comrrercial establishrrents and housing 

developrrents with flows of less than 0.025 rrgd. 

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 demanding materials such as 

those discharged by the paper mill and by the Chagrin Falls v,.1vI'P and other 

upstream sources. 

One notable improvement in water quality in the basin is evident. The 

reach below the Chagrin Falls WWTP has lower levels of fecal coliform 

bacteria apparently due to the new advanced waste treatment facil ity corrpleted 

by Chagrin Falls in 1973. Other inproved facilities 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 volume of dis­

charge. Several municipal waste treatment facil ities have increased their 

capacity and provided for advanced waste treatment. These include Aurora­

Jackson Road, Russel Park, Pilgrim Village, and McFarland Creek. 

E. Grand River Basin 

overall, water quality in the Grand River is very g<X>d. Most of the 

basin drains rural areas having few point source discharges . Those :point 

sources have only a localized impact on water quality. The only problem 

area in the basin is located near the rrouth of the Grand River. Here, 

several pararreters have exceeded water quality standards . Ho..;ever , at the 
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sampling station located at S.R. 84 just upstream from the rrouth, data 

collected during the 1976 water year indicated very good quality water. A 

single violation of copper was the only pararreter found to e xceed water 

quality standards during the 1976 water year. 

At sampling sites located at S.R. 535 in Painesville and near the nouth 

of the river, phenols and chlorides were nearly always in violation. Maxim.rm 

recorded concentrations of phenols and chlorides were five and t en tirr.es the 

allowable concentrations respectively. In addition, dissolved solids and 

fecal coliform bacteria were well in excess of the allowable limit s when 

samples were taken. Dissolved oxygen concentrations were often bel ow 4 rrg/1 

in the surrmer rronths. Occasional violations of the standard for amrronia and 

MEAS were recorded as were single violations for temperature, pH, and copper. 

Using the long term 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 temperature, dissolved oxygen, and specific conductance values 

have remained fairly constant during the past six years. However, values 

for pH seem to have .improved significantly. Although violations still 

occur, the frequency of these violations is less and the pH values l Ovv'er. In 

1970, maximum pH values recorded for each month ranged from 11. 9 to 10. O, 

which were considerably over the upper pH limit of 9. O. By 1973, the rreximum 

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 January. 

This .improvement in pH can be attributed in large part to pH control 

irrprovements made by an industrial facility . This same facility has recently 

ceased operations. CUrtailrrent of this discharge to the river should brir1g 

about reductions in suspended solids, dissolved solids, chlorides . Further 

pollutant reductions are anticipated in this basin as irrprovernents are 
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made to the Painesville WWI'P (upgrading to provide tertiary treatment ). 

Several facili ties including the Painesville Municipal Power Plant pl an to 

eliminate their discharge while several industries propose to tie into 

municipal sanitary sewers. Elsewhere in the basin, tw:> WWTP's (Chardon and 

Jefferson) expanded capacity and upgrade:1 their respective treatment pr ocesses. 

F. Ashtabula River Basin 

Water quality in this basin strongly parallels that of its neighJ:x)ring 

basin to the west, the Grand River. This basin drains pre:1ominantly rural 

areas with only a few minor point sources causing localized problems . Water 

quality is very good throughout the entire basin with the exception of that 

portion located near the IIDUth in the City of Ashtabula. The major problan 

in this area is associated with industrial discharges to Fields Brook, a 

tributary to the Ashtabula River near its rrouth. 

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. The discharge 

from Fields Brook appears to degrade water quality in the mainstsn of Ashtabula 

River, particularly during low flow perioos. Discharges fran Fields Br ook 

are believed responsible for 2 dissolved oxygen violations, and single 

violations for chloride, copper, and lead noted at the 5th Street Bridge in 

Ashtabula. Fecal coliform bacteria violations were frequent occurrences at 

this location also. 

Several industrial facilities in the basin have constructed or .unproved 

their waste treatment facilities. New Jersey Zinc installed a new lime 

slurry systan to provide better pH control, while Diam:::md Shamrock has 

installed facilities to provide primary and secondary neutralization, 
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filtration, and oil and grease rerroval. The total. discharge volurre frorn 

Diarrond 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. General Tire has significantly 

reduced its waste volurre discharge and Reactive Metals plans to upgrade 

their wastewater treatment facility. 

G. Conneaut Creek Basin 

Like the Grand and Ashtabula Rivers, Conneaut Creek drains rural areas 

with a few point source discharges resulting in minor 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 

colifonn bacteria violations occur through::mt the basin; the result of 

septic tank leaching or discharges from "package waste treatment plants" 

that serve carrnercial establishments or small housing developrrents. 

A few heavy metal violations have been 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 

sampling stations throughout the basin. The origin of these nutrients is 

probably the result of nonpoint sources and discharges from "package waste 

treatrnent plants." 

H. Mahoning River Basin 

The water quality in the .Mahoning River varies from extrerrely high 
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to grossly p:>lluted. The upper and middle reaches of the rrainstem and rrost 

tributaries are of relatively high quality and include five major reservoirs 

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 

from several industrial discharges. From here to the Ohio-Pennsylvania State 

line, a distance of IIDre than fifteen river miles, the water quality is 

extremely poor. In fact, this reach is perhaps the nost i;olluted 1:ody of 

water in the entire state of Ohio. 

The existing water quality of the upper to middle reaches of the 

.Mahoning River is generally vecy good and should continue to be of fairly 

high quality since much of the drainage basin lies in rural and low p:>pulation 

density areas. Alliance. is the only major city in the upper reaches of the 

basin and does have some impact on the water quality. Acoording to data 

collected during 1976 at Alliance, the water quality is fairly good except 

that the stream standards for fecal coliform bacteria and phenols v;ere 

violated occasionally. 

Two high quality reservoirs, Lake Milton and Berlin Reservoir, are 

located in the middle reaches just downstream of Alliance. These reservoirs 

are used for primary and secondary contact recreation. The Pricetown sampling 

site on the mainstem just downstream of Lake Milton has high quality water 

with only occasional violations of the fecal coliform bacteria standard . 

The West Branch enters the mainstem just downstream of Newton Falls . This 

is a vecy high quality tributary asit generally flcms through rural and 

undevelope::1 areas. 

Water quality data collected at the Leavittsburg nonitoring station, a 
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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 presU!ffiably due to the discharge 

from the Newton Falls WWI'P along with leaching from nurrerous septic tanks in 

the Newton Falls and Leavittsburg areas. 

The Mahoning River flows from Leavittsburg into the northeast section 

of Warren past a steel mill and then south past a,;'C) municipal parks. The 

water quality in this reach is relatively good despite discharges from 

combined sewer overflows and from the steel mill. All water quality criteria 

are -well within stream standards except fecal coliform bacteria and occasionally, 

zinc and oil and grease. 

The water quality in lower Mahoning River frlDill 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 characteristics. 

This region is heavily industrialized with seven major steel plants which 

may reuse the total flow of the river from three t:o five times depending 

upon the time of year, and discharge large loads of suspended solids, oil 

and grease, armonia, cyanide, phenolics, metals a:."'1d heat. There is one 

power plant which also contributes to the thennal 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 ftu:nace contributes significant 

loads of suspended solids to the river. Just daw:nstream of the Republic 
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Steel plant, the Warren WI'P discharges to the river. The canbination of 

these u-.o discharges causes elevations in the river of fecal coliform 

bacteria, anmonia, and lead, as well as increased concentrations of 

phenols, zinc, and occasionally cyanide above water quality standards 

levels. 

In Niles, problem parameters included fecal coliform bacteria, oil 

and grease, phenols, lead, ammonia, and zinc, all of which were above 

desirable water quality standard levels. Municipal wastewater discharges 

from WWTP's in Niles, McDonald, and Girard cause eJLevations of fecal 

colifonn bacteria and arrm::mia. Industrial discharges in this area add 

amronia, oil, grease, zinc, cyanide, chrome, phenol, heat, and metals 

to the river. 

The water quality in the the Youngstown-Struthers area of the 

rnainstem is further degraded by several industrial dischargers and 

municipal waste-water treatment plants. Oil and g;rease comronly covers 

much of the river's surf ace in this area. Arrm:mia, fecal C'Oliform 

bacteria, temperature, phenols, and zinc are at elevated levels. In 

addition, there are occasional violations of cyanide and copper. 

The water quality at Lowellville near the Ohio-Pennsylvania state 

line does not improve significantly. 'Ihe Struthers wW1'P is the only 

major point source discharger in this reach. However, fecal colifonn 

bacteria, ammonia, temperature, phenols, and zinc concentrations are 

above 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 rnainstan from Lake Milton downstream to Warren. Standards 
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are not net through the lower section of the Mahoning f rom downstream of Warren 

to the Ohio-Pennsylvania state line. The problematic pararreters in this r each 

include fecal coliform bacteria, dissolved oxygen, temperature, armonia, phenols, 

zinc and occasionally cyanide, C'Opper and lead. Present 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 are currently being revised, and should be promulgated in 1977. Many 

permits 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 wastewa.ter facilities. Those industries 

which have completed improvements or plan improvements are listed below: 

(1) Amsted Industries - improved pickle rinsewater pre treatment with 

tie-in with Alliance sanitary system C'Ompleted. 

(2) Babcock and Wilcox - improved pickle liquor treabrent plus tie-in 

with Alliance. 

(3) Transue Williams - pickle rinsewater pretreated and discharged to 

Alliance sanitary system. Steam operated forge h:amners C'Onverted 

to compressed 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 treatnent. 

(7) Thomas Steel Strip - improved plating solution treatrrent. 



(8) General Motors, Packard Electric - improved wastewater treatrrent 

with construction of tie-in with Warren now corrplete. 

(9) RMI - irrproving their wastewater treatment facilities by use of 

improved retention basis. 

(10) General Electric - has an on-going study and facility improved 

program for reduction of fluorides. 

(11) Jones and Laughlin, Niles - installing irrproved facilities for 

reduction of chromium, 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 McDonald; Youngstown Sheet and 

Tube, Youngstown, Canpbell and Struthers - in the planning stage 

with Youngstown Sheet and Tube corrpleting construction of cold 

rolling mill and pickle rinsewater treatment facilities at Campbell. 

· The following lists municipal wastewater treatment facilities that have 

been constructed or Up:Jraded within the last five years: 

(1) Mahoning County Meander Creek Wastewater Treat::rrent Plant 

Facility (4 rrgd) 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 lim2 addition, rapid sand filters and disinfection by ozonation; 

sludge to be incinerated. 

(2) Village of Cortland Wastewater Treatment Plant - construction 

corrpleted to Up:Jrade and expand present treatnent facilities; 

plant provides treatment with sludge to be spread on farm land. 

(3) Trumbull County Brookfield No. 4 Wastewater Trea.t:rrent Plant - plant 

upgraded and with additional capacity added to provide secondary 

treatment. 
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(4) .Mahoning County Sherwcx::>d Forest Subdivision Wastewater Treatment 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 Treatment Plant - treatment consists 

of oxidation ditch and chlorination. 

I. Little Beaver Creek Basin 

Water quality in the Little Beaver Creek Basin is gocx:1. Discharges 

from several municipal WWI'P degrade water quality in localized areas and 

are probably res.J:X)nsible along with septic tank leachate for the violations 

of the fecal coliform bacteria standard that occur throughout the basin. 

Several industrial discharges cause additional violations of pH, phenols, 

chlorides, MBAS, heavy rretals, and arrmonia. About 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 develop-nent, 

it has been able to retain much 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 arrmonia, phenol, and dissolved oxygen have been noted at the BeechM:)()Cl 

Road sampling station downstream of the Salem WWI'P discharge. Stone Mill, 

a tributary to the Middle Fork, drains the southern J:X)rtions of Salem. 

The water quality in this stream is degraded by industrial discharges. 

Problematic parameters detected include MBAS, fecal colifonn bacteria, lead, 

zinc and fluoride. Further downstream, an occasional dissolved oxygen and 

fecal coliform bacteria violations have been noted. 
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A water quality proble:n associated with an industrial waste discharge 

exists in the West Fork. The industrial facility discharges to a Sffi3.ll 

tributary which flows into the West Fork. Sampling at the mouth of this 

tributary revealed significant water quality standard violations for 

pH, amronia, phenols, chlorides, MBAS, and zinc. Occasional violations 

for fluoride and copper ~re also noted. The impact of this discharge on 

water quality in the West Fork appears to be localized arrrl confined primarily 

to the small tributary because sampling further downstream in the West Fork 

showed only a violation for fecal coliform bacteria. It should be pointed 

out that the industrial facility has made efforts to .improve the quality of 

its discharge by upgrading its waste treatment syste:n. 

The rrost severe water quality problems in the basin are found in 

Stateline Creek. Stateline Creek, a small tributary to the Kbrth Fork, 

receives the discharge from several industrial facilities. Numerous water 

quality standard violations have been documented. at the sampling site 

located. near the rrouth of the stream for amronia, chloride, phenols, total 

iron and manganese. Other violations noted in this stream include selenium, 

lead, zinc, MBAS, and one PCB. These constituents E!rla.Ilate from tID industrial 

facilities engaged. in liquid waste disposal operations. Leakage and/or direct 

discharges from industrial lagoons is believed to be the means by which these 

constituents enter Stateline Creek. The flow from 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 coliform 

have been detected in the Kbrth 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 rronitor flow, pH, temperature, conductivity, and dissolved. m,·ygen. 
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Additional surveillance and sampling is planned during the 1977 water year 

in this area by Ohio EPA. 

Several industrial facilities in the basin have inproved 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. Chernlirre Corp. has completed 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. This facility plans to install an 

industrial wastewater treabnent system during the spring of 1977. 
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4. Southeast Region 

The southeastern region of Ohio encompasses the Muskingum na.ver 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 from East Liverpool to Portsmouth. T'nis region lies entirely within the 

Allegheny Plateau Province. The far northern and western port:iions of the basin 

are glaciated, the remainder being unglaciated. Cropland is the primary land 

usage in the glaciated portion, while in the unglaciated areas land usage is 

devoted to pasture land and livestock. Significant amounts of coal still exist 

in the unglaciated portion. The mining of coal (particularly the pre-reclarration 

strip mining O.J?E!rations) and other related activities have given rise to the 

most cormon water quality problem in this region, acid-mine drainage. The 

extent and impact 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 Musk.ingu:n 
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River near Beverly have excellent "Water quality. High fecal coliform 

counts are the most comrron water quality problem throughout tile basin. 

Occasional water quality standard violations of dissolved oxygen and 

total iron were noted in Stillwater Creek below Urichsville. On one 

occasion at this site, a cadmililU concentration over 5 times the standard (5 

ug/1) was noted. In Sugar Creek below the Strasburg WWI'P, h:igh levels of 

fecal coliform and total iron are often noted. CadmililU and copper violations 

have also been noted here. An industrial discharge is believ ed resp::msible 

for the heavy metals found in this location. Copper and cadm:rililU violations 

have been recorded in Wills Creek below Cambridge. High concentrations of 

total iron and high fecal coliform counts occur regularly here also. 

Apparent violations of the "Water quality standard for phenols were 

noted in the Muskingliln River below Coshocton. The average plhenol concentration 

(based on 10 sarrples) at this station was 14 ug/1. An indusit:.rial 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 wwrP coupled with iruadequate treatment 

at the plant create serious "Water quality problems in this stream below the 

wwrP outfall. Amrronia, heavy metal, and dissolved oxygen violations frequently 

occur at the sarrpling station downstream from Newark. 

The ItDst severe point source problems occur in the upper third of the 

Muskingum Basin. Water quality standard violations for cadm:ii.mn, copper, 

zinc, iron, total chromililn, hexavalent chromililn, phenol, anm::mia, and to a 

lesser extent, MEAS are frequently noted in Rocky Fork Creek below Mansfield. 

Numerous industrial effluent discharges in this area create these problems. 

In the sumrrer rronths when flows are low, heated discharges cause temperature 

violations. The elevated "Water temperatures coupled with biochemical 
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oxygen demanding substances result in dissolved oxygen violations. The 

water quality in Rocky Fork Creek is generally degraded from Mansfie ld 

downstream to its confluence with Black Fork. In Killbuck Creek below 

hboster, violation of water quality standards for dissolved solids, anm:mia, 

phenols, total iron, and lead have been noted. A copper concentration of 

2950 ug/1 was the TIDst significant standard violation noted at this station. 

This value exceeded by more than 50 times the maximum allowable value for 

this parameter (the standard being 50 ug/1 with a water hardness of 241-320 

mg/1). Industrial discharges are responsible 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. Il::,w 

stream flows coupled with numerous industrial and municipal point sources 

combine to cause significant water quality degradation. Phenol, arrm:mia, 

·dissolved oxygen, chloride, and total and dissolved solids pararreters 

frequently are in violation of standards in this area. At Clinton, downstream 

of Barberton, phenol, amrronia, 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 maximum being 273 ug/1. 

Continuing downstream, the Tuscarawas River at New Philadelphia appears to 

recover somewhat 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 fonn the 

Muskingum, the Tuscarawas River continues to have violation levels of total 

iron, mmganese, and high levels of fecal colifonns . Apparent phenol 

concentrations in the river at Coshocton are well aoove the water quality 
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standard level. A ten sample average showed 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 alarmingly high concentration of phenols to be found on 

a continuous basis. 

Nimishillen Creek below Canton is severely degraded. Fecal coliform, 

a:rrm:mia, and total iron violations occur often in this area. During pericx:1s 

of low flow, the dissolved oxygen in the stream drops below the standard of 

5 TIB/1. Although only one of four samples showed a phenol violation, the 

other three samples had values near the violation l evel. 

Even though water quality in the upper Tuscarawas Basin is poor, it 

should begin improving as a result of irnprovements 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 (X)I'f¥)lete, the water quality 

in Hurford Run should smw significant .inprovement. Serre improvement in 

water quality has already been noticed in Hurford Rlm because of a new 

biological treatment plant installed by Ashland Oil Corrpany to reduce oil 

and grease and phenolic wastes. Water quality in the East Branch of Nimishillen 

Creek should improve dramatically following completion of a $19 million 

control p::>llution abatement facility by Republic St eel 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. Da. ... '!lStream at 

Dover, Empire Detroit Steel expects to have cornpleted by April of 1977, a 

complete treatment plant to handle its waste discharge. Greer Steel, which 

at this time has no facility to treat its wastes, expects to have such a 

facility within two years. Problematic parameters associated with these 
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b-.0 sources, which discharge to the Tuscarawas River, include total iron, 

pH, suspended solids and zinc. In New Philadelphia, Union Carrp plans to 

upgrade their treatment facility which when cornpleted should reduce the 

arrount of suspended solids and BOD discharged to the Tuscarawas River. 

Elsewhere, Bannet Corporation hopes to have completed by rnid-1977, a 

corrplete recycling system which, when corrpleted, will eliminate discharge 

of aluminum, iron, and chlorides into Stillwater Creek. In the Wills Creek 

basin, ooth the Elwin G. Smith Co. and the Sandstone Corporation have added 

pollution control facilities. The fo:rrner now pretreats some of its wastewater 

prior to discharge into the Carrbridge sewer system, while the latter now 

discharges only non-contact cooling water to Leat:herw::x:x1 Creek, having 

eliminated its discharge containing lead. Brockway Glass (Zanesville) has 

eliminated their oil and grease discharge to the Licking River. Essex 

International has added pre-treatment to reduce heavy metals 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 Company has been closed, thereby, eliminating a tranendous 

volume of heated effluent. The water temperature in the Muskingum River 

is elevated as a result of the discharge of heated water from the Conesville 

Electric Ge..'1erating Plant of Columbus & Southern Ohio Electric Corrpany. The 

addition of cooling towers may help reduce the thermal load and its .inpact 

on water quality during periods of low stream flow. Improvements at the 

Beverly Plant of Ohio Power have also been made by the addition of another 

ash pond to contain waste. 

Massillon has recently cornpleted a secondary wastewater treatment 

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 nUirerous water quality problems rrentioned al:ove, 

improveillents can be noted in the basin. Chloride. concentrations in the 

Tuscarawas River near Massillon-Barberton area have decreased sorrewhat since 

1970. Copper concentrations in the Muskingum River below McConnelsville 

are much lower now than they were five years ago. When the other irnproverrents 

noted a.1:x:)ve are completed, additional irnprovements in water quality are 

anticipated. Water quality in areas like Rocky Fork Creek below Mansfield, 

Licking River below Newark, Jerome 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. 

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. 

The Hocking mainstem 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 pericxlic slugs have an 

adverse effect on the WWI'P operations resulting in poor rerroval of nutrients, 

heavy rretals, and suspended solids. Sludge deposits in the river downstream 

of the WWl'P attest to this problem. The problematic pararreters in this J 

area include periodic depressed dissolved oxygen levels, amronia, heavy 
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metals, and oil and grease. Occasional heavy metals are found in the 

mainstem upstream of the WWI'P outfall. This is probably the result of 

combined sewer overflows. During water year 1976, nine samples were collected 

below the Lancaster WWI'P for amrronia with two violations of the amronia 

standard noted. Personnel from the "WWI'P collected ten armonia sarrples 

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 1976 water year. Anchor Hocking Glass Company has two 

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 f ran an industrial source, which 

discharges to a sanitary sewer, 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 metal contamination resulting in fish kills. A 

photographic processing finn was responsible for these discharges but has 

recently relocated, thus eliminating the problem. 

Presently there are 12 canmunities in this basin which have no facilities 

for treatment of municipal wastes. These comuunities are listed in Table 

16. Of particular concern is the Village of Amanda. Septic tanks from 

residential properties are tiled into ditches and storm sewers that discharge 

to a tributary of Clear Creek. Water quality degradation in the tributary 

and in a small segment of Clear Creek has occurred because of this discharge. 

The Village of Amanda is eligible to receive Federal rronies arrounting to 

$12,713 to assist in the planning of a treatment facility. 

During water year 1976, there were no new municipal or industrial 

dischargers in the basin. Both Branen and Lancaster applied for federal 
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TABLE 16 

Ca.1MUNITIES WITHOOT SEWAGE TREA'IMENT PLANTS 

ENTI'IY COUNTY POPUIATION 

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 
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grants to help finance the upgrading of present WdI'P facilities. Both 

Anchor Hocking Plants are v.Drking on plans to reC'..1cle 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 rrention. One such area is the Clear Creek Basin (sorre 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 very high quality and flow through a very 

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 mainstem having high quality water include upper 

reaches of Hunters Run, Margaret Creek, and Four r,,,_ile Creek. 
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5. Central Region 

The Scioto River Drainage Basin encompasses 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 

Lowlands 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 from Chillicothe north is in the 

Glaciated Plateau Province. Here the topography is rrore 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 gcx:xl. Violations of the fecal coliform standard 

(200 colonies/100 ml sample) is widespread throughout the basin. Areas where 

water quality problens exist include Marion, Columbus, Circleville, Chillicothe, 

Jackson, .Marysville, Galion, and Reynoldsburg. Water quality in subbasins and 

in the mainstem 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 amnonia. 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 arrrronia violations below Mt. Gilead and Cardington. 

Downstream of the Delaware Dam and continuing to Worthington, water 

quality in the river is very gcx:x:l • . This segment of river has been designated 



a scenic river by the Departnent of Natural Resources. During the 1976 

water year, sarrpling at the Stratford Road station downstream of the 

Delaware WWI'P revealed an occasional arrrrronia vioJ.ation. In the Colurrbus 

area, the water quality in the river becorres sc:newhat degraded due to urban 

stonnwater runoff, a thermal discharge, and combined storm sewer overflows. 

Also, several industries discharge to the river near its nouth. 

B. Little Scioto River Subbasin 

C. 

For years, the combination of inadeqtiate treatment 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 uncorrm::m to find 

the water in this segrrent totally devoid of oxygen during the sumner rronths. 

Sludge deposits abound 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 treatment. This should help improve water quality appreciably, 

but the polluted sediments may still cause occasional water quality problems. 

Mill Creek Subbasin 

Problem parameters in Mill Creek below Marysville include dissolved 

oxygen and amrronia. One phenol violation was noted in Mill Creek near its 

mouth. 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" treat:rrent facilities to treat their 

waste flow. Such treatment facilities generally provide secondary treatment. 

The problem with several 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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amronia that these facilities can provide is insufficient to prevent 

standards violations for armonia and dissolved oxygen in the ditch and in 

Mill Creek. Advanced treatment nay 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 segrrent 

near the Sunbury area where an industrial discharge and the discharge from 

the Sunbury WWTP 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, some degradation 

of the water quality occurs due to sto:rm water runoff and combined se.;ver 

overflows. Occasional dissolved oxygen violations are noted in this lower 

segment. 

Two tributaries discharge to the lower segrrent of Big Walnut Creek. 

These are Blacklick Creek and Alum Creek. Water quality in Blacklick Creek 

arove the City of Reynoldsburg is good, but below the Reynoldsburg iv1'1I'P, 

serious degradation of water quality occurs. Poor treatrrent of municipal 

wastes, plus frequent bypassing, accounts for nmnerous dissolved oxygen, 

armonia, and fecal colifo:rm violations in this area. Sludge deposits 

downstream of the WWI'P outfall further add to water quality degradation. 

It is hoped that the Reynoldsburg WWl'P can be el.i.rninated 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 segrrents of Alum Creek near its confluence with 

Big Walnut Creek, probably the result of storm water runoff and combined 
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storm sewer overflows. The only water quality standard violation detected 

in this seg:rrent 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 predominately 

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 

Baltimore. Here an industrial source discharges paper mil.l wastes containing 

dyes and oxygen demanding materials to the stream. These rraterials in 

combination with the discharge from the Baltirrore wWl'P cause violations in 

the dissolved oxygen and armonia 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 problems 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 pericd at this location. 

F. Big Darby Creek Subbasin 

The entire basin is relatively free of point source IX)llution 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. At the Darbyville sarrpling station, aside from two fecal ) 

coliform violations, the only other water quality standard violation ,vcts 
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that one of four phenol samples had a concentration of 11 ug/1 (standard is 

10 ug/1). Water quality in Little Darby Creek is also gcx:x:1. A gcx:x:1 portion ) 

of the basin drains predominately agricultural lands. Therefore it is 

conceivable that occasional water quality problems may arise during high 

runoff periods 

G. Deer Cr eek Subbasin 

Deer Creek, like Big Darby Creek, is a basin having few point source 

discharges and hence, has relatively high quality ·water. uxaliz.ed water 

quality problems may occur below Mt. Sterling and Williarnsp:>rt. A new WWI'P 

at London has improved water quality conditions in oak Run, a tributary to 

Deer Creek. The sampling station located near the rrouth of Deer Creek 

showed only one dissolved oxygen violation out of 48 sarrples and one pH 

violation (pH of 10) out of 50 sarrples. Two fecal coliform violations were 

noted at this station during the water year. 

H. Paint Creek Subbasin 

Paint Creek has the largest drainage area of all the tributary 

basins in the Scioto River drainage system. There are several problem 

areas in the upper reaches of the basin attributable to municipal point 

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, infreque.r1t 

to frequent violations of the standards for dissolved oxygen, amronia, and 

fecal coliform are known to occur. Downstream of these areas, but upstream 

of Chillicothe, water quality in Paint Creek appears to recover from the upsb: 

point source discharges. At the sampling station near Bou:rneville, the only 
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water quality violation noted during the water year was for fecal coliform. 

Although not a violation, the average nitrate concentration of 1 .53 mg/1 

seems to illustrate the influence of the upstream municipal discharges. 

The average total iron and manganese concentrations of 4375 ug/1 and 130 

ug/1 respectively are also sane.what high. 

A particularly significant volume 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 

form of aerated lagoons, significant arrounts of oxygen demanding soli ds 

enter Paint Creek resulting in depressed dissolved oxygen levels. As these 

solids settle out in either the lx>ttom of Paint Creek or the Scioto mainstem, 

they exert an additional oxygen demand. The discharge permit for the corrpany 

requires that it reduce its present discharge load by one-half. The conpany 

is presently v.Drking towards attainment of its pe.nnit requirements. 

Salt Creek Subbasin 

Water quality in this basin is generally good. Lab error is believed. 

responsible for the three oil and grease violations. The only other 

pararreter observed to be in violation at the sampling site near Richrrondale 

was fecal coliforros. Stream degradation in Little Salt Creek below the 

City of Jackson has been noted. Violation of the standards for amronia, 

dissolved oxygen, and fecal coliform were recorded in this stream several 

miles below the Jackson WWI'P outfall. 

J. Scioto Mainstem 

The upper Scioto Mainstem has generally good water quality. However, 

during sumner nonths when flow is low, occasional dissolved oxygen and 
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am:ronia problems in the Kenton and Green Camp areas occur. Fecal coliforms 

were sampled at the station below Kenton five times in 1976 and all five 

tirres the counts were arove the standard for this parameter ( the standard 

is 200 colonies per 100 ml of sample). This was the only standard violation 

noted at this station. Further downstream at the Prospect station, 7 

samples collected for fecal colifonn were in violation of the standard. 

Water quality in this area is expected to irrprove in the near future as a 

number of cormnunities begin receiving grant rronies for correcting their 

problems. 

The segnent of the ma.instem from just above O' Shaugnessy Reservoir to 

Frank Road in Columbus has fair to good 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 segnent has occasional water 

quality problems due to urban runoff and combined sewer overflows. 

The nost serious degradation of water quality in the n:ainstem occurs 

in the segrrent 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 perioos. Under these conditions, 

the effluent from Columbus' two waste treatment plants ma.y 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, anuronia, fecal colifonn, and 

heavy netals. At the sampling station at Shadeville, which is downstream 

of the Columbus Jackson Pike WWI'P but upstream of Columbus Southerly WWTP, 

of 48 samples collected during 1976 for fecal coliform, all 48 were in 

violation of the stream standard. During this sarre perioo, there were a 

total of 9 dissolved oxygen violations. The average armonia concentration 

here was 2. 6 mg/1 with a ma.ximum of 6. 3 mg/1. Nitrate concentration averaged 
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3. 5 mg/1 (11. 6 mg/1 rraximum), while total phosphorus concentrations avera;ed 

1.3 mg/1 (4.2 mg/1 rraximum). High levels of total iron, :rranganese, 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 mmganese, while copper and 

zinc concentrations remained about the same or decreased slightly. The 

armonia concentration showed a significant decrease both in terms of the 

average concentration (1.3 mg/1) and the maximum concentration (2.8 mg/1). 

Similar decreases occurred in the average nitrate and total phosphorus 

concentrations. 

The river appears to recover somewhat by the time it reaches Chilli­

cothe. The only parameter not meeting standards is fecal coliform, although 

the rraximum and average number of colonies has decreased from the previous 

twU upstream stations. No dissolved oxygen violations occurred and the 

average armonia concentration has decreased by over 50% (down from 1.3 mg/1 

at Circleville to 0.6 mg/1 at Chillicothe). Average nitrate concentration 

increased slightly, but was not in violation. M:::>st heavy metals showed 

decreases in concentration when corrpared to the Circleville station. 

At the last sampling station on the Scioto rminstern at Higby, water 

problems are again noted. Parameters not meeting water quality standards 

during the sanpling period at this location 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 volurre 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 ) 

compared to the station upstream of Paint Creek. Armonia concentration at 



Higby continue to show a decrease as do the average nitrate and total 

phosphorus concentrations. The maximum phenol concentration here was 14 

ug/1, which is 4 ug/1 alx>ve the standard for this pararreter. Also showing 

increases in terms of maximum values observed were several heavy rretals 

including total iron, manganese , zinc, lead, and copper. The increases in 

heavy metals is probably indicative of industrial discharge in the City of 

Chillicothe plus urban-sto:rmwater runoff. 

Data collected during the 1976 water year by the Ohio River Valley 

Water Sanitation Commission (ORSANCO) at the rrouth of Scioto seems to 

indicate a continued .improvement in water quality. The average armonia 

concentration has decreased to 0.28 mg/1 at the rrouth corrpared to an 

average concentration of 0. 34 mg/1 at Higby. The average nitrate concen­

tration at the nouth decreased slightly when corrpared to the Higby station, 

but the average total phosphorus shor.ved a slight increase (0.46 mg/1 at the 

mouth vs. 0. 34 mg/1 at Higby) . Maximum readings for heavy rretals generally 

were higher at the rrouth than at the Higby station. Both rrax.iJm.nn total 

iron and lead showed increases, with the maximum lead concentration rrore 

than double the maximum value that occurred at Higby. Maximum manganese 

and zinc concentrations also were higher. 

Water quality in the basin should improve because of the upgrading 

in quality or in sorre cases elimination of discharges by several industrial 

and :municipal sources. In Circleville, Container Corporation of America 

installed a clarifier and dredged their lag(X)ns which should reduce their 

BOD and suspended solids loading to the Scioto River. Also in Circleville, 

DuPont has added chlorination to its sewage plant and has installed continuous 

monitoring devices to detect accidental spills of paints as well as provide 

for onsite storage areas to contain spills. 0.,.,ens Illinois in Columbus 
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will eliminate their discharge containing lead, arsenic, and chromium to 

the Scioto River by July 1977. In Marysville, Abex Corporation now has 

their industrial wastes transported to a liquid waste treatment plant. 

This plant has also improved their dorrestic waste treatment system by 

installing a bio-disc and clarifier. Mead Paper Company in Chillicothe has 

added additional aerators to their lagoons and soon will be adding tv-.D 

secondary clarifiers. With the addition of these clarifiers, Mead plans to 

reroute their discharge al::out 3/4 of a mile downstream from its present 

location in Paint Creek. The new aerators should help reduce biochemical 

oxygen demand, while the clarifiers should help reduce the arrount of solids 

discharged to the stream. 

During the 1976 water year, the irrproved Marion WWl'P began operation. 

It presently provides secondary treatment, but will be upgraded to provide 

tertiary treatment in April of 1977. Significant water quality irnproverrent 

i s expected in the Little Scioto below the ww:rP as a result of these 

improvements. The new London W"fll'P was corrpleted and put into operation 

resulting in a noticeable improvement in water quality in Oak Run below the 
. 

discharge. Reduced loadings to the Scioto River at Circleville are anticipated 

as Circleville' s new WWI'P corres on-line. New facilities are presently 

under construction at Ashl~y (Alum Creek} and Bloomingburg (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 is expected to start in 1977. 

For the rrost part, water quality throughout much of the Scioto River 

Basin is good. The largest or rrost significant protlern area cccurs in the 

mainstern below Columbus during low flow periods when the discharge from the 

city's two WWI'P may account for upwards of 95% of the flow in the Scioto 

River below Columbus. The effects on water quality in the Scioto which 
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these tv.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 lCM 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 continuing to 1976, that dissolved 

oxygen levels in the Scioto rrainstem at Shadeville, Chillicothe, and Higby 

were less than 5. 0 mg/1. The conclusions that can be dra'Wll. from such 

figures is limited without relating it to rainfall and streamflow data, 

although the trend seems to indicate a general irrprovement of this parameter. 
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COSTS 

The Federal Water Pollution Control Act requires that an estimate be 

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 treabnent plants needed to implement the provisions of the Act. 

Also provided is an estimate of the cost for industrial wastewater treabnent 

facilities. 

Cost estimates for the construction or upgrading of municipal wastewater 

treabnent facilities were obtained from the 1976 Needs Survey. Table 17 

presents a cost breakdown by category of the different types of municipal 

needs. The 1974 Needs Survey costs are also presented in Table 17 for 

comparison purfOses. A few 1976 category estimates were lower when 

compared to 1974 estimates because the latest estimates reflect a better 

formulated and more consistent survey methodology and greater amounts of 

information became available from such sources as new facility plans, 

basin plans, and discharge permits. The significant cost differential 

between plants needed to provide secondary treabnent vs. plants needed 

to provide more advanced waste treabnent can be explained in two ways: 

(1) more advanced waste treabnents 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 treaunent. 

Table 18 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 be 

substantial because of their large number. 
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Category I: 

Category II: 

category IIIA: 

Category IIIB: 

category IVA: 

category IVB: 

category v: 

Sub-total 

Category VI: 

Total 

TABLE 17 

Municipal Wastewater Treatment Facilities 
1974 Survey of Needs 

and 
1976 Survey of Needs 

June 1973 
Millions of Dollars 

Facilities to meet 26 
"Secondary Treabnent" 

Facilities to meet 
Advanced Treabnent 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 combined 
sewers 

7,646 

Treatment and control of 6,570 
storm waters 

14,216 

January 1976 
Millions of Dollars 

28 

2,062 

629 

432 

975 

1,375 

1,765 

7,270 

3,936 

11,206 



Notes: 

TABLE 18 

COSTS ESTIMA'IES IN OHIO FOR INDUSTRIAL WASTEWA'IER 

POLLUTION 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, Vennilion & 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 estima.ting on a perroit-by-pennit basis 

the approximate cost per facility. All costs for entities located with­

in a defined drainage area were tabulated and added to corre 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 pennits (manufacturing and business service entities) and 

proposed pennits on file with Central Office WM&C as of February 7, 1975 

were used for cost estima.ting. Active surface mine abaterrent costs were 

included by basin for three hundred mines. 
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The power plants' costs for pollution sources other than thenna.l 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 

mlll1icipal power plants, state-owned power plants, water treatrrent 

plants, gas stations, agrict1 ltural rlll1-off and general non-stream 

run-off from rrost industrial rranufacturing sites, pretreatrrent of 

industrial wastes going to mlll1icipal sewage plants ano. cooling 

facilities for rrost of the public utility steam electric power plants. 
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FIEID BIOLJX;ICAL INVESTIGATIONS 

Biological m::mitoring programs are conducted by the Ohio Environrrental 

Protection Agency (OEPA) in partial fulfillrrent of the requirerrents of 

the 1972 Federal Water Pollution Control Act Amendrrents. Sections 

106(e), 303 and 305 of the Act specifically call for the establishrrent 

of biological "base-line" data for the major river basins and the use of 

those data in pollution abatement planning procedures. Additionally, 

these data will suppport the National Pollution Discharge Elimination 

System NPDES permit issuance process and the NPDES permit conpliance 

m::mitoring. 

Section 502(15) of Pir-92-500 defines biological nonitoring as the 

"determination of the effects on aquatic life, including accumulation of 

pollutants in tissues, in receiving waters due to the discharge of 

pollutants". The biological nonitoring programs of OEPA during 1972 

were confined to benthic (bottom) corrmunity analyses due to limited 

staff resources. Current plans are underway, however, to restore the 

Agency's bioassay capability, increase the nurril::>er of dischargers rronitored, 

and to expand the biological parameters measured to include periphyton 

analyses . A laboratory capability is also being developed to determine 

levels of toxic :materials in fish tissue. 

The 1976 Field Biological Program consisted of tv,,Q basic elements. 

Primary biological rronitoring stations were established at selected 

Primary Water Quality Monitoring Network Stations. These sites also 

coincided with USGS gaging stations, six of which are part of the 

National Stream Quality Accounting Network (NASQAN} • 'IWenty-fi ve of 

these stations were established. The analyses of data generated from 

these sites will contribute to long-term trend analysis and will provide 



a long-tenn measure of the effectiveness of State water quality standards 

to develop conditions satisfactory to support balanced indigenous aquatic 

commmities. 

A second program elerrent to assess the impact of specific discharges 

on aquatic ccmnunities has been in effect for severa-1 years. Stations 

are located upstream and downstream from entities selected from the Ohio 

Major Dischargers List. The entities for biological nonitoring are 

chosen on the basis of a recognized pollution problem, and where, through 

the NPDES permit system, improvement in waste treat:m:mt has been requested. 

Data generated from these stations rreasures the effectiveness of the 

Agency's water pollution control programs and the recovery of biological 

corrmuni ties as degraded segrrents of streams are improved. Because of 

limited resources only two major dischargers were selected for biological 

nonitoring this year. These were sewage treatrrent plants located in the 

cormnunities of Marion (Little Scioto River) and Lima (Ottawa River). 

Industrial outfalls are also present a short distance below the Lina 

facility. 

Field and laboratory rrethods for the Primiary Biological Network 

Stations and the Major Dischargers were essentially the sarre. Five 

multiple-plate artificial substrate samplers, of the m::tlified Hester­

Dendy type, were exposed for a six week period at each station. Major 

dischargers nornally had one upstream station and at least two downstream 

from the outfall while one set of samplers was usually placed at each 

Primary Network Station. 

The samplers were placed in runs rather than pools or riffles and 

an attempt was made to establish stations in as s.im.i.liar an ecological 

situation as possible. At sorre stations,where the stream was greater 

than 40 feet wide, a set of five samplers was installed approxin>ately 20 

feet from each bank. Qualitative samples of the natural substrate were 

) 
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collected at the time of retrieval of the multiple-plates. Dip net samples 

were taken in a stream segment approximately 20 yards long, in the area where 

the 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 laboratory and the rraterial 

washed through a US Standard Testing Sieve number 40 (0.425 rrm openings). The 

larger organisms were hand-picked from the screens and the sma.ller rraterial 

washed into a jar containing 70% alcohol. Where the number of organisms 

) 

collected was so large that the identification of each individual was :i.npractical, 

a Folsom Sample splitter was used to obtain a subsample. Identifications and 

counts were made using dissecting and COfllfX)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 

J {~fyCXJ~) 
This formula is a function of the number of species (ni), total number of 

individuals (n), and the distribution of the individuals within the number of 

species. 

The twenty-five primary biological rronitoring network stations, were 

established and sampled for the first time in 1976. The data base will be 

insufficient to continue long-term trend analysis until after several 

sampling pericxis. 

Stations above and below the Marion Sewage Treatment Plant, on the major 

dischargers nonitored, were sampled for rracrobenthos in 1974 and again in 1976. 

Biological data fran both years indicate that though the quality of water 

above the treatrrent plant is imp:)sing a stress on the benthic macroinvertebrate 

cornnunity, further and severe degradation occurs downstreams from this facilit,• 

Improvements in the treatrrent of waste from this plant were initiated in the 



latter part of 1976, after biolO:Jical sampling had been completed. Tertiary 

treatrrent is scheduled to begin in April, 1977. 

Benthic samples were collected from the Ottawa River al:ove and belCM the 

Lima Sewage Treatrrent Plant and below the outfalls of Vistron Corporation and 

the Standard Oil Company in 1974 and 1976. ·six stations were sampled in 1974 

and eight in 1976. Data fran Station 1, al:ove the Li.rri.a plant and industrial 

outfalls, indicated that a high water quality situation existed at this site. 

Severe degradation occurs below the sewage plant and industrial discharges and 

significant recovery is not evident until Station 8, located approximately 43 

miles below Station 1. . The same general pattern was daronstrated by the 

distribution of fish species collected by the OEPA Northwest District Office. 

Some irrprovernent was noted irnrrediately below the Lima STP in terrrs of substrate 

condition and number of taxa present from 1974 to 1976. The substrate in 1974 

) was covered with sewage sludge and only five taxa were collected. The sludge 

was essentially absent in 1976 and the number of taxa collected increased to 

14. 

The Lima sewage facility was expanding in 1975 and 1976. Se<..undary 

settling tanks were operational before the biolO:Jical sampling period in July, 

but complete secondary and tertiary treatrrent was not on line until fall of 

1976. Major irrprovernents in armronia reduction in the Vistron discharge will 

be in effect in early 1977. Improvements are also expected in the Standard 

Oil waste treabnent. 

The segrrent of the Ottawa River below Lima and the segrrent of the Little 

Scioto River below Marion will be m:mitored biolO:Jically for the next several 

years. Hopefully, the ongoing improvements in the waste treabnent from these 

entities will be reflected in a rrore stable and diverse community of aquatic 

organisms. 
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OHIO LAKES AND RESERVOIRS 

A. General 

B. 

Ohio has nore than 200 publicly owned lakes and reservoirs over 14 

acres in surface area. Combined surface area of all these lakes is oore 

than 100,000 acres. In general, water quality is good. The corrrron 

problems occurring are, for the nost part, related to nutrient enrichment, 

which has resulted in large standing crops of algae and macrophyte 

aquatic plants. Some lakes in the east and southeastern parts of the 

state are being affected unfavorably by coal mining operations. 

Current Survey Program 

The joint Ohio EPA and USGS lake sampling program will begin its 3rd 

season of sampling in 1977. Seventeen lakes were sampled in 1975 and 14 

in 1976. Of the 45 lakes in Ohio classified as significant in the 

1976(b)-314 lakes rep'.)rt to the Federal EPA, 34 have been surveyed. The 

Arrey Corp of Engineers collects data on Corp projects in the state. Local 

studies associated with colleges and universities are also being conducted. 

Figure __ shows the lakes surveyed as well as showing 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 basis of Vollenweider's system of trophic level determination. 

The Ohio EPA Lake Survey also found problems associated with high nutrient 

loadings. Large standing crops of blue green algae were found during th1:.. 

surrmer nonths in nost of the lakes sampled in 1975 and 1976. Scums 
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of decomposing algal colonies were noted at the late St.l!Tlller sarrpling in 

Burr oak Lake. 

Nuisance gr<Mths of aquatic nacrophytes, chiefly Myricophyllum sp., 

were noted in a number of lakes. These were being controlled by rrechanical 

harvesting in some cases. It was found that stratification of lakes was 

occurring in the Sl.l!mier rronths in lakes over 17 feet in depth. Highly 

stratified lakes had little or, nany times, no oxygen in the bottom 

waters. 

Coal mining operations are affecting several lakes in the state. 

Piedm:::mt 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 coming 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 surrmer when sampled by the Ohio EPA in 1975. 

A pH of 7.0 or greater vXJuld be natural to a lake in this region. 

D. Control 

E. 

Problems associated with nutrient loadings should be alleviated 

somewhat as new and improved sewage treatment plants come on line. A 

detergent phosphate ban similar to those instituted in Indiana and NcW 

York would have an :i.mrrediate .impact on lake nutrient loadings. The 

National Eutrophication survey found that point sources contributed 

anywhere form 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. 

Future lake Study 

The joint OEPA/USGS Lake Survey will continue in 1977. Most of the 
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effort will concentrate on lakes where little or no historical data 

exists. Sarrpling will be changed to include chlorophyll analysis and PCB 

determinations. In addition, as part of another program, PCBs and 

pesticide residues of fish collected in selected lakes around the state 

will be measured. 

-169-
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APPENDIX I 

Instream Water Quality Surmnary 

'These tables present a summation of the water quality data for the 
primary and secondary monitoring stations in the State. 'This summation 
consists of the maximt.nn, minimwn and average concentrations for the 
parameters analyzed at each site. It also includes the Water Quality 
Standards, where applicable; the number of times each parameter was 
analyzed and the nwnber of ~imes the standards were violated. Note 
that the averages under fecal coliform and fecal streptococcus bacteria 
are geometric means. 

'Ihe following is a list of the Ohio Department of Health Laboratory 
Detection Limits for use in evaluating the succeeding Water Quality 
Summary Tables. 

In cases where a parameter could not be detected by the laboratory, the 
limits of detection for analyses are given as the minimum and there was 
no average computed. 

PARAMETER 

NH-N 
TKN-N 
Nitrate-N 
Total Phosphorous-P 
BOD5 
Diss. Solids 

) - Susp. Solids 
roe 
Oil & Grease 
Fecal Coliform 
Fecal Strep. 
:tvIBAS 
Conductivity 
Turbidity 
Total Hardness 
Phenol 
Cyanide 
Chloride-Cl 
Fluoride-F 
Arsenic-As 
Barium-Ba_ 
Cadmium-Cd 
Total Chromium-Cr 
Copper-Cu 
Total Iron-Fe 
Lead-Pb 
Manganese-Mn 
Mercury-Hg 
Selenium-Se 
Silver-Ag 
Zinc 
Alumimum-Al 
Sulfate-S04 
Chromium-Hex 

DETECTION LIMIT 

0.05 mg/1 
0.05 mg/1 
0~05 mg/1 
0.05 mg/1 

1 mg/I 
10 mg/1 
10 mg/1 

1 mg/1 
5 mg/1 

1/100 mg/1 
1/100 mg/1 

0.05 mg/1 
1 micromho 
1 FTIJ 

2 mg/1 
2 mg/1 

0.01 mg/1 
5 mg/1 

0.02 mg/I 
10 ug/1 

200 ug/1 
5 ug/1 

30 ug/1 
30 ug/1 
30 ug/1 
5 ug/1 

30 ug/1 
0.05 ug/1 

5 ug/1 
30 ug/1 
30 ug/1 

200 ug/1 
10 mg/1 
30 ug/1 
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PREVIOUS LIMIT 

0.3 mg/1 
0.1 mg/1 
0.1 rng/1 

0. 5 mg/1 

100 ug/1 
10 ug/1 

10 ug/1 

1.0 ug/1 
10 ug/1 

DATE CHANGE 

September, 1976 
January, 1976 
September, 1976 

February, 1976 

March, 1975 
July, 1976 

February, 1977 

July, 1976 
July, 1976 



Wabash River at St ate Line 

PARAMETER UNIT WQSl N2 MAX. MIN . AVG. v4 

Flow cfs 11 1490 10 278 
Temperature oc * 10 21.8 0.1 10.3 

pH s.u. 6.0-9 .0 11 7.90 7.30 7. 67 

NH-3-N mg/1 10 1.25 0.23 0.55 

TKN-N mg/1 7 1.9 0.5 1.3 

~itrate mg/ 1 10 38.80 o. 71 5.96 
To tal Phosphorous mg/1 10 0.90 0.20 0. 41 

BOD5 mg/1 11 16.3 1.8 6.9 
D.0. % Saturation 10 98.5 45 .S 74.5 
D.O. mg/1 s . o 10 13.3 4.0 8.9 1 

Dissolved Solids mg/1 1500 11 1259 184 658 

Suspended Solids 5 mg/1 11 232 16 69 

TOC mg/1 10 21.0 7 .o 12 . 7 

Oil-Grease mg/1 s 
Fecal Coliform Ill 100 ml 200 10 2250 90 643 8 

Fecal Str ep . fl/100 ml 3 8600 750 1842 

MEAS mg/1 0.5 10 0.80 0.06 0 . 24 1 

Conductivity Micromhos 10 1440 262 911 

Turbidity J . U. 9· 160.00 7.50 43 . 61 

) Total Hardness mg/1 4 540 164 422 

Phenol s ug/1 10 2 s.o 4.0 4.5 

Cyanide 5 mg/1 0 . 2 2 0.01 0.01 

Chloride mg/1 250 7 90 .0 22 .0 61.1 

Fluorid5 rug/ 1 1. 3 4 0 .57 0. 17 0.43 

Arsenic ug/1 so 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 

Cadmium S ug/1 5 4 10 s 

Total Chromium5 ug/1 300 4 30 30 

Copper S ug/1 * 4 30 30 

Total Iron ug/1 3 11700 1110 4937 

Lead S ug/1 40 4 10 10 

Mang,?.nese S ug/1 4 310 110 205 

~1ercury S ug/1 o.s 4 o.s o.s 

Selenium 5 ug/1 s 4 10 s 

Silvers ug/1 1 4 30 30 

Zinc ug/1 * 4 70 30 

Alumiurn ug/1 
Sulfate5 mg/1 4 280.0 53 .0 208 . 2 

Hex. Chromiums ug/1 so -3 30 30 

1. Water Quality Standard s 
2. Number of samples taken 
3. Fecal coliform and s trep are geometr i c means . All others are arithmetic 
4. Number of samples in violation 
5. Refe r to the list of l aboratory detection limits in fro nt of tables 

* Variable - refer t o Wate r Quality Standards 



Miami River near Lawrenceburg, Ind. 

PARAMETER UNIT WQSl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 11 ·27.0 0,0 14.1 

pH s .u. 6.0-9.0 10 8.2 6 .9 7.8 
NH-3-N mg/1 11 0.86 o.os 0.31 

TKN-N mg/1 11 1.5 0.3 0.8 
Nitrate mg/1 11 4.44 1. 76 2.56 

Total Phosphorous mg/1 10 0.67 0.30 0.44 

BOD5 mg/1 11 26.8 2.9 7.5 

D.0. % Saturation 11 117 .4 84.3 94.4 

D.0. mg/1 s.o 11 14.0 7.6 10.0 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 11 1190 11 197 
TOC mg/1 11 60.0 1.0 11.S 
Oil-Grease mg/1 s 3 31.8 1. 0 
Fecal Coliform II/ 100 ml 200 9 21000 300.0 4796.0 
Fecal Strep. IJ/100 ml 5 2300 98 403 

MBAS mg/1 0.5 8 0.16 0.11 0.14 

Conductivity Micromhos 12 760 385 647 

Turbidity J.U. 11 740.0 2.80 91.80 

) 
Total Hardness mg/1 3 278 242 255 

Phenols ug/1 10 9 s.o 2.0 
Cyanide 5 mg/1 0.2 9 0.03 0.01 

Chloride mg/1 250 10 74.0 28 .0 46.0 

Fluorid5 mg/1 1. 3 3 o.4o 0.24 0.32 

Arsenic ug /1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 400 200 
Cadmium 5 ug/1 5 3 10 10 
Total Chromiums ug/1 300 3 70 30 
Copper 5 ug/1 * 3 60 30 

Total Iron ug/1 2 13750 2590 8170 
Lead S ug/1 40 3 120 13 53 1 

Manganese 5 ug/1 1 340 340 340 

Mercury S ug/1 0.5 3 1.0 0.5 

Selenium 5 ug/1 5 2 10 10 
Silvers ug/1 1 2 30 30 

Zinc ug/1 * 3 270 60 157 

Alumium ug/1 
Sulfates mg/1 3 83.0 53.0 68.0 

Hex. Chromiums ug/1 so 1 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
S. Refer to the l ist of l ahora tory detection limits in fro11t of t ables 

* Variable - refer to Water Quality Standards 



) 
Whitewater River near Hoover 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 9 25.0 2.0 12.5 
pH s.u. 6.0-9.0 9 8 . 5 7 . 7 8.0 
NH-3-N mg/1 9 0.42 0.05 0.13 
TKN-N mg/1 9 5.6 Q.3 0.9 
Nitrate mg/1 9 3 .10 1.11 I. 77 
Total Phosphorous mg/1 9 0.10 0.05 0 . 09 
BOD5 mg/1 9 4.0 1.5 2.1 
D.O . % Saturation 9 109.8 86.9 96 . 9 
D.O. mg/1 5.0 9 13 . 8 7.3 10. 7 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 1 73 73 73 
TOC mg/1 6 13.0 1. 0 .38 
Oil-Grease mg/1 5 
Fecal Coliform {//100 ml 200 8 2800 14 244 5 
Fecal Strep. 11/100 ml 6 360 11 90 
MEAS mg/1 0.5 
Conductivity Micromhos 9 580 425 518 
Turbidity J.U. 2 28.00 10.10 19.05 

) Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total I ron ug/1 
Lead 5 ug/1 40 
1-fang~nese 5 ug/1 
Mercury 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silver5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standards 

) 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Numb er of samples in violation 
5 . Refer to the l ist of laboratory detection limits in front of tables 

* Variable - refer t o Water Quality Standards 



Taylor Creek Near Taylor Creek 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature . oc * 7 24.0 1. 0 11.4 

pH s.u. 6 .0-9.0 7 9.0 7.2 8.0 

NH-3-N mg/1 7 0.60 0.06 0.23 

TKN-N mg/1 7 1.3 0.3 0.6 

Nitrate mg/1 7 2. 70 1.48 2.06 

Total Phos phorous mg/1 7 2.90 0.80 1. 70 

BOD5 mg/1 7 3 .0 1.4 2.1 

D.O. % Saturation 7 128.1 56.8 89.3 

D.O. mg/1 5 .0 7 16.4 4.8 10.5 1 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 
TOC mg/1 4 15.0 4 .0 9.5 

Oil-Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 8 6300 150 1109 7 

Fecal Strep. 11/100 ml 6 2000 120 653 

MBAS mg/1 0.5 
Conductivity Micromhos 7 1150 680 829 

Turbidity J.U. 
) Total Hardness mg/1 

Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluorid5 rag/1 1. 3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Tot al Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Mercury 5 ug/1 o . s 
Sel enium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex . Chromiums ug/1 50 

1. Water Quality Standards 
2 . Number of sampl es taken 
3. Fecal coliform and strep are geomet ric means. All others are ari thmetic 
4 . Number of samples in violat ion 
5. Refer to the lis t of laboratory de tection limit s in front of t ab les 

* Variable - r efer to Water Quality Standards 



Miami River a:t New Baltimore 

PARAMETER UNIT WQSl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 10 28.0 o.o 12.7 
pH s.u. 6.0-9.0 9 8.4 7.6 8.0 
NH-3-N mg/1 9 . 61 .08 ·. 36 
TKN-N mg/1 9 1. 7 .6 1.1 
Nitrate mg/1 9 6.30 2.36 3.87 
Total Phosphorous mg/1 9 .70 .30 .48 
BOD5 mg/1 9 10.0 3.0 5.6 
D.O. % Saturation 10 111.0 43.2 88.1 
D.O. mg/1 5.0 10 14.2 3.5 10.0 1 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 3 83 10 44 
TOC mg/1 8 21.0 1.0 8.4 
Oil-Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 8 18000 1000 4459 8 
Fecal Strep. ti /100 ml 6 2000 82 641 
MBAS mg/1 0.5 
Conductivity Micromhos 9 860 440 672 
Turbidity J.U. 2 33.00 2.60 17.80 

) 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0 .2 
Chloride mg/1 250 
Fluorid5 mg/ 1 1. 3 
Arsenic ug/1 50 
Barium 5 · ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Merc~ry 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromium 5 ug/1 50 

1. Water Quality Standards 
2. Number of samples t aken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detec tion limits in front of tables 

* Variable - refer to Wate r Quality Standards 



Indian Creek Near Ross 

) 

PARAMETER UNIT WQSl N2 MAX . MIN. AVG. v4 

Flow cfs 
Temperature oc * 8 25 .0 4.0 13.6 
pH s.u. 6.0-9.0 8 8.6 7.8 8.1 
NH-3-N mg/1 8 0.20 C. 05 0.10 
TKN-N mg/1 8 1.1 0.3 0.4 
Nitrate mg/1 8 5.75 0.50 1.99 
To tal Phosphorous mg/1 8 0.10 0.05 0 .09 
BOD5 mg/1 8 3.1 1.0 1.8 
D.O. % Saturation 8 136.1 99.1 111.3 
D.O. mg/1 5.0 8 16.2 8.9 12.0 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 2 19 10 15 
TOC mg/1 7 17.0 1.0 5.8 
Oil-Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 8 410 25 139 5 
Fecal Strep. ti / 100 ml 6 280 10 95 
MBAS mg/1 0.5 
Conductivity Micromhos 8 630 475 560 
Turbidity J.U. 2 11.00 1.30 6.15 
To tal Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0 . 2 
Chloride mg/1 250 
Fluorid5 mg/1 1. 3 
Arsenic ug/ 1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Merc~ry5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex . Chromiums ug/1 50 

1. Water Quality Standards 
2 . Number of samples taken 
3 . Fecal coliform and strep are geometric means. All others are ari thmetic 
4 . Number of samples in violation 
5 . Refer to the list of l aboratory detection limit s in front of tables 

* Variable - refer to Water Quality Standards 



Miami River at Hamilton 
) 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 9 26100 749 5167 
Temperature oc * 11 27 . 0 1.0 14 .6 
pH s.u. 6.0-9.0 10 8 . 3 7.2 7.9 
NH-3-N mg/1 11 1.19 0.09 0.51 
TKN-N mg/1 11 2.0 0.4 1.1 
Nitrate mg/1 11 4.04 0.93 2.17 
Total Phosphorous mg/1 10 0.10 0.30 0.47 
BOD5 mg/1 11 18.0 3.1 6.6 
D.O. % Saturat ion 11 125.9 85.7 100.8 
D.O. mg/1 5 . 0 11 14 . 5 7.4 10 . 5 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 11 595 11 106 
TOC mg/1 11 23.0 1.0 7.5 
Oil-Grease mg/1 5 2 5 .0 2 . 1 
Fecal Coliform tf/100 ml 200 10 30000 380 1773 10 

Fecal Strep . 11/100 ml 6 1800 55 313 
MEAS mg/1 0.5 8 0.26 0.10 0.16 
Conductivity Micromhos 12 850 370 696 
Turbidity J.U . 11 680.00 2 . 80 80.01 

) Total Hardness mg/1 2 278 238 258 
Phenols ug/1 10 9 7.0 4.0 4.9 
Cyanide 5 mg/1 0.2 9 0 . 20 0 . 01 1 

Chloride mg/1 250 9 71.0 25.0 48 .7 
Fluoride mg/1 1. 3 2 0.43 0.23 0.33 
Arsenic5 ug/1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 400 200 
Cadmium 5 ug/1 5 2 10 10 
Total Chromium5 ug/1 300 2 90 30 
Copper 5 ug/1 * 2 60 30 
Total Iron ug/1 2 13400 1040 7220 
Lead 5 ug/1 40 2 130 24 77 1 
Mang~nese 5 ug/1 1 450 450 450 
Mercury5 ug/1 0.5 2 0.5 0.5 
Selenium 5 ug/1 5 2 10 10 
Silvers ug/1 1 2 30 30 
Zinc ug/1 * 2 370 120 245 
Alumium ug/1 
Sulfate 5 mg/1 2 74.0 49.0 61.5 
Hex. Chromiums ug/1 50 1 30 30 

1. Water Quality Standards 
2 . Number of samples taken 
3 . Fecal coliform and s trep are geometric means . All others are arithmetic 
4 . Number of samples in violation 
5 . Refe r to the list of laboratory detection limits in f ront of tables 

* Variable - refe r to Water Quality Standa rds 



Four Mile Creek at New Miami 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 10 23.0 3.0 11.S 
pH s.u. 6.0-9.0 10 8.7 7.3 7. 9 
NH-3-N mg/1 10 .38 .06 .18 
TKN-N mg/1 10 .8 .3 .4 
Nitrate mg/1 10 5.56 1.30 2.44 
Total Phosphorous mg/1 10 .20 .06 .13 
BOD5 mg/1 9 2.7 1.4 2.1 
D.0. % Saturation 10 118.6 83.3 99.8 
D.0 . mg/1 5.0 10 14.4 7.5 11.2 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 3 10 10 10 
TOC mg/1 6 18.0 1.0 6.7 
Oil-Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 9 5700 28 557 5 
Fecal Strep. 11/100 ml 7 840 72 257 
MBAS mg/1 0.5 
Conductivity Micromhos 10 670 420 567 
Turbidity J . U. 3 6.00 .70 2.83 

) Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride rng/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium. 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug /1 
Mercury 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromium 5 ug/1 50 

l. Water Quality Standards 
2. Number of samples taken 
3 . Fecal coliform and strep are geometric means. All others are arithmetic 
4 . Number of samp les in violation 
5 . Refer to the l is t of l aboratory detection limits in front of t ables 

* Variable - refer to Water Quality Standards 



Seven Mile Creek Near Seven Mile 

PARAMETER UNIT WQSl N2 MAX. MIN. AVG. y4 

Flow cfs 
Temperature oc * 5 25.0 5.0 13.2 
pH s.u. 6.0-9.0 6 8.5 8.0 8.2 
NH-3-N mg/1 6 0.20 0.01 0.10 
TKN-N mg/1 6 0.5 0.3 0.3 
Nitrate mg/1 6 4 .81 0.60 1. 85 
Total Phosphorous mg/1 6 0.10 0.05 0.09 
B-OD5 mg/1 6 2.2 1.4 1.8 
D.0. % Saturation 5 121.4 100.0 112.3 
D.O. mg/1 5.0 5 14.8 10.0 12.2 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 
TOC mg/1 4 11.0 1.0 4.2 
Oil-Grease mg/1 5 
Fecal Coliform fl/100 ml 200 9 12000 7 197 6 
Fecal Strep. 11/100 ml 7 2000 22 209 
MBAS mg/1 0.5 
Conductivity Micromhos 6 650 455 545 
Turbidity J . U. 

) Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chl oride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromiums ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Xerc~ry5 ug/1 0.5 
Selenium 5 ug/1 5 
Silver 5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex . Chromiums ug/1 50 

1. Water Qual ity Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All o t hers are ar ithmetic 
4. Number of samples in violation 
5 . Refer to the list of laboratory detec tion limit s in front of tables 

* Variable - refer to Water Qual ity Standards 



Dicks Creek near Excello 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG . v4 

Flow cfs 
Temperature oc * 12 27.0 3.0 17.3 
pH s.u. 6 . 0-9.0 11 8.3 6.7 7.8 
NH-3-N mg/1 12 0.98 o. 24 0.53 
TKN-N mg/1 12 1. 6 0.3 1.1 
Nitrate mg/1 12 2:01 0.45 1.31 
Total Phosphorous mg/1 11 1.30 0.20 0.4 5 
BOD5 mg/1 12 8.8 2.0 3.9 
D.O . % Saturation 12 107 .o 75.2 88.7 
D.O. mg/1 5.0 12 13.0 6.4 8.8 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 12 2060 31 264 
TOC mg/1 12 18.0 1.0 6 . 1 
Oil-Grease mg/1 5 10 5.0 0.7 
Fecal Coliform II/ 100 ml 200 10 9200 1 116 5 
Fecal Strep. /1 /100 ml 6 320 13 100 
MBAS mg/1 0 . 5 8 0.34 0.12 0.22 
Conductivity Micromhos 14 1450 440 995 
Turbidity J.U. 13 33.0 3.50 19.46 

) Total Hardness mg/1 11 474 300 387 
Phenols ug/1 10 1 2 67.0 4. 0 19 .5 7 
Cyan ide 5 mg/1 0 . 2 12 0.02 0.01 
Chl oride mg/ 1 250 10 360.0 43 .0 140.3 1 

Fluor ids mg/1 1. 3 9 15.50 0.64 3.82 6 
Arsen ic ug/1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmium 5 ug/1 5 10 20 10 1 
Total Chromium 5 ug/1 300 11 60 30 
Copper 5 ug/1 * 11 70 30 
To tal Iron ug/1 6 25500 30 6307 
Lead 5 ug/1 40 12 220 10 5 
Manganese 5 ug/1 2 620 280 450 
Mercury 5 ug/1 0.5 4 LO o.s 
Selenium 5 ug/1 5 2 10 10 
Silvers ug/1 1 2 30 30 
Zinc ug/1 * 11 7200 270 2952 
Alumium ug/1 
Sulfates mg/1 2 167.0 91.0 129.0 
Hex . Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2. Numbe r of sampl es taken 

) 3. Fecal coliform and strep are geometric means . All others are a r ithme t ic 
4. Number of samples in violation 
5 . Refer to the list of l ahoratory de tec tion l imit s in front of tables 

* Variable - r efer to Water Quali ty Standa rds 



Great Miami River at Middletown 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 8 30.0 2.0 13.4 

pH s.u. 6.0-9.0 7 8.4 7.6 8.0 

NH-3-N mg/1 7 1. 22 0.10 0.42 

TKN-N mg/1 7 1.5 0.7 1.1 

Nitrate mg/1 7 4.42 1.34 2.49 
Total Phosphorous mg/1 7 0.71 0.20 0.53 

BOD5 mg/1 7 9.0 3.6 6.1 

D.0. % Saturation 8 107.8 69.1 95.1 

D.0. mg/1 5.0 8 13.8 5.6 10 . 5 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 
TOC mg/1 5 25.0 6.0 ll . 2 

Oil-Grease mg/1 5 3 5.0 5.0 

Fecal Coliform Ill 100 ml 200 7 26000 590 2974 7 

Fecal Strep. 1,1/100 ml 5 520 35 173 

MBAS mg/1 0.5 
Conductivity Micromhos 7 840 425 681 

) Turb id ity J.U. 
Total Hardness mg/1 
Phenols ug/1 10 2 5.0 2.0 

Cyanide 5 mg/1 0.2 2 0 . 05 0 . 01 

Chloride mg/1 250 
Fluorid5 mg/1 1.3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 5 10 5 

Total Chromium s ug/1 300 5 30 30 

Copper 5 ug/1 * 5 30 30 

Total Iron ug/1 3 840 600 733 

Lead 5 ug/1 40 5 22 10 

Manganese 5 ug/1 
Xercury 5 ug/1 o.s 1 0.05 0.05 

Selen i.um 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 5 so 30 

Alumium ug/1 
Sulfates mg/1 
Hex. Chromiums ug/1 50 

1. Wat er Quality Standards 
2. Number of samp l es taken 
3. Fecal coliform and strep a re geome tr ic means . Al] others are arithmetic 
4. Number of samples in violation 
5. Refer to the li s t of l ahoratory de tection limit s in front of tabl es 

* Variable - refer to Water Quality Standards 



) 
Twin Creek near Franklin 

PARAMETER UNIT wqsl N2 MAX. MIN . AVG . v4 

Flow cfs 
Temperature oc * 11 26 . 0 o.o 12 . 5 

pH s.u. 6 .0-'-9 .o 11 8 . 5 7 . 8 8.2 

NH-3-N mg/1 13 0.48 0.05 0.16 

TKN- N mg/1 11 1.1 0 . 3 .0. 5 

Nitrate mg/1 12 7 . 10 0 . 53 2.33 

Total Phosphorous mg/1 11 0.14 0.10 0.11 

BOD5 mg/1 12 4 . 6 1.0 2.4 

D.O. % Saturation 11 122.1 69 . 3 98. 0 

D.O. mg/1 s.o 11 14.4 6 . 1 10. 8 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 12 51 10 23 

TOG mg/1 11 22.0 1.0 5 . 6 

Oil-Grease mg/1 5 1 s.o 5.0 

Fecal Coliform Ill 100 ml 200 10 1Lf000 730 2979 10 

Fecal Strep. 11/100 ml 6 2300 75 443 

MBAS mg/1 0.5 8 0 . 18 0.05 0.10 

Conductivity Micromhos_ 13 750 340 599 

Turbidity J.U . 12 28.00 1.00 9.47 

) Total Hardness mg/1 2 364 308 336 

Phenols ug/1 10 9 2.0 2.0 

Cyanide 5 mg/1 0 . 2 9 0.01 0.01 

Chloride mg/1 250 9 44.0 25.0 30.8 

Fluoride rng/1 1. 3 2 0.31 0.28 0.29 

Arsenics ug /1 50 1 10 . 0 10.0 

Barium 5 ug/1 800 1 200 200 

Cadmium 5 ug/1 5 2 10 10 

Total Chromium 5 ug/1 JOO 2 30 30 

Copper 5 ug/1 * 2 30 30 

Total Iron ug/1 2 790 120 455 

Lead 5 ug/1 40 2 10 10 

Manganese 5 ug/1 1 30 30 

Mercury5 ug/1 0 . 5 2 o.s 0.5 

Selenium 5 ug/1 5 2 10 10 

Silvers ug/1 1 2 30 30 

Zinc ug/1 * 2 30 30 

Alumium ug/1 
Sulfate 5 rng/1 2 69.0 53.0 61.0 

Hex . Chromium 5 ug/1 50 1 30 30 

1. Water Quality Strtndards 
2. Number of samples taken 
3 . Fecal coliform and strep are geometric means. Al] others are arithmetic 
4. Number of samples in violation 
5 . Ref er to the list of laboratory detection limits in front of tables 

* Variable - r e fer to Water Quality Standards 



Miami River at Miamisburg 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 6 4330 1310 2730 
Temperature oc * 11.0 25.0 0.5 13.7 
pH s.u. 6.0-9.0 10 8.9 7.7 8.1 
NH-3-N mg/1 11 0 .88 0.24 0.64 
TKN-N mg/1 11 1. 9 0.7 1. 2 
Nitrate mg/1 11 4.41 0.87 2.13 
Total Phosphorous mg/1 10 1.27 0.40 0.73 
BOD5 mg/1 11 13.2 4.5 7. 0 
D.O. % Saturation 11 109.4 51.2 86 . 7 
n.o. mg/1 s.o 11 14.4 4.3 9.4 1 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 11 182 10 61 
TOC mg/1 11 26.0 1.0 7 . 3 
Oil-Grease mg/1 5 11 s .o s.o s.o 
Fecal Coliform Ill 100 ml 200 10 190000 300 9520 10 
Fecal Strep. 11/100 ml 6 22000 510 2609 
MBAS mg/1 0.5 8 0.19 0 . 05 0.13 
Conductivity Micromhos 11 810 250 651 
Turbidity J.U. 10 46 . 0 1.80 15 . 02 

) Total Hardness mg/1 2 354 298 326 
Phenols ug/1 10 9 8.0 2.0 
Cyanide 5 mg/1 0.2 9 0.01 0.01 
Chloride mg/1 250 9 72.0 29 .0 47.3 
Fluoride mg/1 1. 3 3 0 . 45 0.32 0 . 39 
Arseni.c5 ug/1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmium 5 ug/1 5 3 10 10 
Total Chromiums ug/1 300 3 30 30 
Copper 5 ug/1 * 3 60 30 
Total Iron ug/1 3 1240 240 577 
Lead 5 ug/1 40 3 21 10 
Maog.,i.nese 5 ug/1 1 40 40 40 
Mercury 5 ug/1 0.5 3 0.5 0.5 
Selenium 5 ug/1 5 2 10 10 
Silver5 ug/1 1 2 30 30 
Zinc ug/1 * 3 1290 60 473 
Alumium ug/1 
Sulfate 5 mg/1 2 79.0 76 .0 77.5 
Hex. Chromiums ug/1 50 1 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and st rep are geometric means. All. others are arithmetic 
4 . Number of samples in vio l a tion 
5 . Refer to the li st of laboratory detection limits in front of t ables 

* Variable - refer to Water Quality Standards 



Wolf Creek at Trotwood 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 9 20.0 o.o 10. 4 
pH s.u. 6 . 0-9.0 9 8.5 7.5 7.9 
NH-3-N mg/1 8 0 . 40 0.05 0.19 
TKN-N mg/1 7 0.5 0.3 0.4 
Nitrate mg/1 6 5.30 0.06 1.50 
Total Phosphorous mg/1 8 0.96 0.10 0.49 
BOD5 mg/1 8 3.2 1.1 2.0 
D.O. % Saturation 9 105.6 63 .o 86.7 
D.O. mg/1 s.o 9 13. 2 6 . 8 10.0 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 4 132 10 42 
TOC mg/1 7 13.0 1.0 4.3 
Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 9 6200 39 543 6 
Fecal Strep. ti /100 ml 8 120000 47 1433 
MBAS mg/1 o.s 
Conductivity Micrornhos 8 1050 455 692 
Turbidity J.U. 1 2.20 2. 20 2.20 

) Total Hardness mg/.1 
Phenols ug/1 10 
Cyanide 5 mg/1 0 . 2 
Chloride mg/1 250 
Fluor~d5 rog/1. .1. 3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Mercury5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromiums ug/1 50 

l. Water Quality Standards 
2. Number of samples taken 
3 . Fecal coliform and strep are geometrk means . All others are arithmetic 
4 . Number of sample< in violation 
5 . Refer to the list of laboratory detection limits j11 front of tables 

* Variable - refe r to Water Qual ity Standards 



North Branch-Wolf Creet at Trotwood 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 8 19.5 4.0 12.2 

pH s.u. 6 . 0-9.0 9 8 .2 7.5 7.8 

NH-3-N mg/1 8 0.30 0.05 0.15 

TKN-N mg/1 7 1.1 0.3 0.4 

Nitrate mg/1 6 4.36 0.29 1.63 

Total Phosphorous mg/1 8 0.14 0.07 0.10 

BOD5 mg/1 8 5.1 1.5 2.4 

D.0. % Saturation 8 103.4 80.4 88.6 

D.O . mg/1 5.0 9 12.0 7.8 9.9 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 4 70 10 28 

TOC mg/1 7 19.0 0.1 4.6 

Oil-Grease mg/1 5 
Fecal Coliform II I 100 ml 200 8 2400 11 317 5 

Fecal Strep. If /100 ml 7 95000 14 664 

MBAS mg/1 0.5 
Conductivity Micrornhos 8 880 475 635 

Turb i dity J.U. 1 3.00 3.00 3.00 

) Total Hardness mg/1 
Pfieno l s ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride rng/1 250 
Fluorid5 mg/1 1. 3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium 5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Merc~ry5 ug/1 0.5 
Selenium 5 ug/1 5 
Silver 5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromium5 ug/1 50 

1. Water Quality Standards 
2. Number of sample s taken 

) 3. Fecal col iform and strep are geometric means. All others are arithmetic 
4 . Number of samples in violation 
5. Refer to the list of l aboratory detection limits in front of tables 

* Variable - r efer to Water Quality Standards 



Mad River near Dayton 

PARAMETER UNIT wqsl N2 MAX. MIN . AVG. v4 

Flow cfs 9 691 . 308 483 
Temperatur e oc * 11 25 . 0 3.0 14.5 
pH s . u . 6 . 0-9.0 11 8.2 7.6 7 . 9 
NH-3- N mg/1 11 o. 77 0.06 0 . 31 
TKN-N mg/1 9 1.5 0.3 0 . 7 
Nitrate mg/1 11 3.52 1.59 2 . 38 
To tal Phosphorous mg/1 10 0 . 50 0.10 0.29 
BOD5 mg/1 11 6.3 1.0 2 . 9 
D.O. % Saturation 11 140.4 75.7 103 . 7 
D.0. mg/1 5. 0 11 14 . 6 8.4 10 . 8 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 10 54 10 20 
TOC iiig/1 11 23.0 1.0 5.1 
Oil-Grease mg/1 5 2 s.o s.o 
Fecal Coliform fJ/100 ml 200 10 9800 36 356 5 
Fecal Strep. IJ/100 ml 8 130()00 12 754 
MBAS mg/1 0.5 7 0 . 14 0.08 0 . 10 
Conductivity Micromhos 10 850 620 745 
Turbidity J. U. 11 23.00 1.20 7. 39 

) Total Hardness mg/1 5 414 292 358 
Phenols ug/1 10 8 6.0 2 . 0 
Cyanide 5 mg/1 o. 2 9 0.08 0 . 01 
Chlor ide mg/1 250 9 39 . 0 20 . 0 30.0 
Fluor id5 mg/1 1. 3 5 0.26 0. 23 0 . 24 
Arsenic ug/1 50 4 10 . 0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug /1 5 5 10 10 
Total ChromiumS ug /1 300 5 30 30 
Copper 5 ug/1 * 5 60 30 
Total I ron ug/1 4 2000 270 
Lead 5 ug/1 40 5 24 10 
Manganese 5 ug/1 4 120 50 75 
Merc~ry 5 ug/1 0. 5 5 1.0 0.5 
Selenium 5 ug/1 5 4 10 10 
Silver 5 ug/1 1 4 30 30 
Zinc ug/1 * 5 330 30 
Alurnium ug/1 
Sulfate 5 mg/1 5 75 . 0 59.0 66 . 4 
Hex. Chromium 5 ug/1 50 4 30 30 

l. Wa t er Quality Standards 

) 
2 . Number of sampl es taken 
3. Fecal coliform and s trep are geomet ric means. All o thers are arithmetic 
4 . Number of samples in violation 
5. Refer to t he l ist of labora t ory detection limit s in f ront of tabl es 

* Variabl e - refer to Water Quality Standar ds 



Mad River below Spr ingfield 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 1 23.0 23.0 23.0 
pH s . u. 6.0-9.0 1 7.7 7.7 7.7 
NH-3-N mg/1 2 0.36 0.29 0.32 
TKN-N mg/1 1 0. 8 0.8 0.8 
Nitrate mg/1 1 2.22 2.22 2 .22 
To t a l Phosphorous mg/1 1 0. 40 0.40 0. 40 
BOD5 mg/1 2 5. 0 2.0 3.5 
D.0. % Saturation 1 89.6 89.6 89.6 
D.O. mg/1 5 . 0 1 7.8 7.8 7.8 
Disso lved Solids mg/1 1500 
Suspended Solids 5 mg/1 2 12 10 11 
TOC mg/1 1 6.0 6.0 6 .0 
Oil-Grease mg/1 5 
Fecal Col iform Ill 100 ml 200 J 5500 280 1039 3 
Fecal Strep . 11/100 ml 2 760 llO 289 
MBAS mg/1 o.s 
Conductivity Micromhos 2 720 590 655 
Turbidity J.U. 1 3.20 3.20 3 . 20 

) To t al Hardness mg/1 
Phenols ug/ 1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/ 1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Coppe r 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Mercury 5 ug/1 o . s 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfa tes mg/1 
Hex. Chromiums ug/1 50 

1. Wa ter Quality Standards 
2. Number of samples taken 
3. Fecal co liform and strep are geometric means . All others a r e arithme tic 
4 . Number of samples in violation 
5 . Refe r to the l ist of laboratory de t ec tion limits in front of tab l es 

* Variable - refer to Water Quality Standards 



Buck Creek At Springfie ld 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 4 18.0 13.0 15.5 
pH s.u. 6.0- 9.0 4 8.4 7.6 7.9 
NH-3-N mg/1 6 0.30 0.05 0.13 
TKN-N mg/1 5 1.0 0.3 0.4 
Nitrate mg/1 4 1.17 1.05 0.09 
Total Phosphorous mg/1 5 0.19 0.05 0.11 
BOD5 mg/1 6 5.3 1.1 3.1 
D.O. % Saturation 5 173.6 82.1 113.3 
D.O. mg/1 5.0 4 18.4 7.8 11.5 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 2 10 10 10 
TOC rng/1 4 12.0 1.0 5.5 
Oil-Grease mg/1 5 
Fecal Coliform 11/ 100 ml 200 8 30000 64 647 7 

Fecal Strep. fl /100 ml 7 91000 25 529 
MBAS mg/1 0.5 
Conductivity Micromhos 6 660 440 575 
Turbidity J. U. 1 3.20 3.20 3.20 
Total Hardness mg/1 
Phenol s ug/1 10 
Cyanide 5 rng/1 0.2 
Chloride rng/1 250 
Fluorid5 mg/1 1. 3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Tota l Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Mang~nese 5 ug/1 
Mercury 5 ug/1 0 . 5 
Selenium 5 ug/1 5 
Silvers ug /1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex . Chromiums ug/1 50 

1. Wat er Quali ty Standa rds 
2. Number of s amples t aken 
3. Fecal coliform and strep ar e geome t ric means . All others are a rithmet i c 
4 . Number of samp l es i n viola tion 
5 . Refer t o t he li s t of l abor atory detection limits in front of t ab l e s 

* Variabl e - r ef er to Water Qua l ity Standards 



Mad River near Urbana 

PARAMETER .UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 9 566 92 183 
Temperature oc * 9 18 4.0 12 . 1 
pH s.u. 6.0-9.0 9 8.0 7.6 7.8 
NH-3-N mg/1 10 0.27 o.oo 0.12 
TKN-N mg/1 9 0.3 0.3 0 .3 
Nitrate mg/1 7 8.31 1. 60 3.26 
Total Phosphorous mg/1 9 0.11 0 . 05 0.10 
BOD5 mg/1 10 2 . 3 0.3 1. 6 
D.O . % Saturation 8 143 .5 74.6 101.6 
D.O. mg/1 5 . 0 8 15. 5 8.5 11.1 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 4 60 0 20 
TOC mg/1 6 18.0 1.0 4.2 
Oil-Grease mg/1 5 
Fecal Coliform /1/ 100 ml 200 9 5800 4 239 7 

Fecal Strep. ///100 ml 8 8400 26 550 
MBAS mg/1 0.5 
Conductivity Micromhos 10 830 450 655 
Turbidity J.U. 2 1. 20 0 . 50 0.85 

) Total Hardness mg/1 1 380 380 380 

Phenols ug/1 10 
Cyanide 5 mg/1 0 . 2 --
Chloride mg/ l 250 1 15 .0 15.0 15.0 

Fluorid~ mg/1 1. 3 
Arsenic.:> ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/ 1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Mercury 5 ug/1 0 . 5 
Selenium 5 ug/1 5 
Silver5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3 . Fecal coliform and strep are geometric means. All others are ari thmetic 
4 . Number of samples in violation 
5. Refer to the list of laboratory de tee tion limit s in front of tables 

* Variable - refer to Water Quality Stand a rds 



Stillwater River at Dayton 

PARAMETER UNIT wqsl N2 MAX. MIN . AVG. v4 

Flow cfs 5 1055 118 467 
Temperature oc * 10 25.0 2.0 13.2 
pH s.u. 6.0-9.0 11 8.4 7.4 8.0 
NH-3- N mg/1 11 .31 .05 .15 
TKN-N mg/1 10 1. 2 . 3 . 6 
Nitrate mg/1 11 6.60 . 35 2 .. 24 
Total Phosphorous mg/1 10 . 78 .10 . 31 
BOD5 mg/1 10 5.5 1. 7 3.0 
D. O. % Saturation 10 104. 6 62.0 87.1 
D.O. mg/1 s.o 10 13. 7 6.2 9 . 3 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 10 419 10 74 
roe mg/1 10 24.0 1.0 6. 7 
Oil-Grease mg/1 s 3 5.0 5.0 
Fecal Col iform 11/100 ml 200 9 3700 180 827 8 
Fecal Strep. 11/100 ml 7 17000 270 838 
MBAS mg/1 0.5 6 . 15 .09 .11 
Conductivity Micromhos 10 860 540 665 
Turbidity J.U. 11 60 .00 2 . 40 14. 21 

) Total Hardness mg/1 5 362 276 320 
Phenols ug/1 10 8 5 . 0 2 . 0 
Cyanide 5 mg/1 0 . 2 8 .07 .01 
Chloride mg/1 250 9 74 . 0 24.0 39. 1 
Fluorid5 mg/1 1. 3 5 .28 .23 . 25 
Arsenic ug /1 so 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmiurr. 5 ug/1 5 5 10 10 
Total Chromium5 ug/1 300 5 30 30 
Copper 5 ug/1 * 5 60 30 
Total Iron ug/1 4 6850 250 2353 
Lead 5 ug /1 40 5 10 10 
Manganese 5 ug/1 4 100 30 
Mercury5 ug/1 0 .5 5 1.0 .5 
Selenium 5 ug/1 5 4 10 10 
Silver5 ug/1 1 4 30 30 
Zinc ug/1 * 4 40 30 
Alumium ug /1 
Sulfate 5 mg/1 5. 70. 0 55.0 62 . 4 
Hex. Chromium 5 ug/1 50 4 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3 . Fecal coliform and str ep are geometric means. All others are arithmetic 
4 . Number of samp les in violation 
5. Re fe r to the list of laboratory detection limits in front of tables 

* Va r iable - r e fer to Water Quality Standards 



Greenville Creek Near Covington 

PARAMETER UNIT WQSl N2 MAX . MIN . AVG. v4 

Flow cfs 5 1020 32 269 
Temperature oc * 8 21.0 1.0 12. 2 
pH s.u . 6.0-9.0 9 8.7 7. 4 7 . 9 
NH-3-N mg/1 11 . 34 .OS .20 
TKN-N mg/1 9 .8 .3 . 5 
Nitrate mg/1 7 11.80 .69 3.19 
Total Phosphorous mg/1 10 .60 .10 .30 
BOD5 mg/1 9 5.8 1. 5 3. 2 
D. 0. % Saturation 8 118 . 0 80 . 0 95. 6 
D.O. mg/1 5 . 0 8 12.2 8 .. 5 10 . 4 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 6 230 10 60 
TOC mg/1 7 19.0 1.0 6. 0 
Oil-Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 8 2500 18 246 5 
Fecal Strep . 11/100 ml 7 35000 8 445 
MEAS mg/1 o.s 
Conductivity Micromhos 10 850 395 611 
Turbidity J.U. 2 7.00 4.80 5.90 

) Total Hardness mg/1 1 354 354 354 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 1 27.0 27.0 27.0 
Fluoride mg/1 1. 3 
Arsenic5 ug /1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/l 5 1 10 10 
Total Chromium5 ug/1 300 1 30 30 
Copper 5 ug/1 * 1 30 30 
Total Iron ug/1 
Lead 5 ug/1 40 1 11 11 11 

Manganese 5 ug/1 
Merc~ry5 ug/1 0.5 1 1.0 1.0 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 1 30 30 
Alumium ug/1 
Sulfate 5 mg/1 
Hex . Chromiums ug/1 50 

1. Water Quality Standards 
2 . Number of samples taken 
3 . Fecal coliform and strep are geometric means . All others are a rithmetic 
4 . Number of sampl es in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Stillwater River At Covington 

PARAMETER UNIT WQSl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 8 21.0 2.0 12.7 

pH s.u. 6.0-9.0 9 8.3 . 7 .5 7.9 

NH-3-N mg/1 10 0.42 0.05 0.23 

TKN-N mg/1 9 0.8 0.3 0 .6 

Nitrate mg/1 7 5.88 0.05 1.09 

Total Phosphorous mg/1 10 0.30 0.10 0.18 

BOD5 mg/1 8 6.5 1.8 3.3 

D.O. % Saturation 8 96.6 63.0 83.0 

D.0. mg/1 5.0 8 12.0 6 .3 9.0 

Dissolved Solids rng/1 1500 
Suspended Solids 5 mg/1 4 450 10 125 

TOC mg/1 7 19.0 1.0 8.0 

Oil-Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 9 2300 43 251 6 

Fecal Strep. 11/100 ml 8 55000 22 686 

MEAS mg/1 0.5 
Conductivity Micromhos 9 900 300 686 

Turbidity J.U. 2 7.00 5.60 6.30 

Total Hardness mg/1 1 420 420 420 

Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/ 1 250 1 33.0 33.0 33.0 

Fluoride mg/1 1. 3 
Arsenics ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 1 10 10 

Total Chromium5 ug/1 300 1 30 30 

Copper 5 ug/1 * 1 30 30 

Total Iron ug/1 
Lead 5 ug/1 40 1 10 10 

Manganese 5 ug/1 
Mercury 5 ug/1 o.s 

., l.O 1.0 .J.. 

Sel enium 5 ug/1 s 
Silver 5 ug/1 1 
Zinc ug/1 * 1 30 30 

Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4 . Number of samples in violation 
5 . Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Miami River a t Dayton 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 11 27.0 o.o 11.5 
pH s.u. 6.0-9.0 11 8.8 7.8 8.1 
NH-3-N mg/1 11 1.01 0.05 0.32 
TKN-N mg/1 10 2.7 0.3 1.0 
Nitrate mg/1 11 5. 77 0.06 2.06 
Total Phosphorous mg/1 9 0.60 0.10 0. 38 
BOD5 mg/1 11 12.2 2.4 4.4 
D.O. % Saturation 11 103.5 64 .4 86.8 
D.O. mg/1 5.0 11 13.9 7.6 9.7 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 9 161 10 38 
TOC mg/1 11 24.0 1.0 6.5 
Oil-Grease mg/1 5 3 5.0 5.0 
Fecal Coliform fl/100 ml 200 9 2700 39 597 7 
Fecal Strep. 1//100 ml 6 7300 160 953 
HBAS mg/1 0.5 7 0.14 0.08 0.11 
Conductivity Micromhos 10 770 550 683 
Turbidity J . U. 11 · 48 1.70 12. 91 

) Total Hardness mg/1 5 350 230 297 
Phenols ug/1 10 9 3.0 2.0 
Cyanide 5 mg/1 0.2 9 0.01 0.01 
Chloride mg/1 250 9 46.0 22.0 34.0 
Fluoride mg/1 1. 3 5 0.41 0.25 0.35 
Arsenic5 ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 5 10 10 
Total Chromium 5 ug /1 300 5 30 30 
Copper 5 ug/1 * 5 50 30 
Total Iron ug/1 4 5550. 290 1865 
Lead 5 ug/1 40 5 11 10 
~fanganese 5 ug/1 4 90 40 70· 
~!ercury 5 ug /1 0.5 5 1.0 0.5 
Se lenium 5 ug /1 5 . 3 10 10 
Silve r5 ug/1 1 3 30 30 
Zinc ug/1 * 5 40 30 
Alumium ug/1 
Sulfates mg/1 5 75.0 55.0 65.6 
Hex. Chromium 5 ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are a rithmetic 
4 . Number of samples in violation 
5 . Refer to the li s t o f laboratory detect ion limits in f r ont of table s 

* Variabl e - refer Lo Water Quality Standa rds 



Miami River Below Piqua 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 11 26.0 o.o 12.4 
pH s.u. 6.0-9.0 11 8.5 7.8 8.0 
NH-3-N mg/1 11 1. 72 .20 . 67 
TKN-N mg/1 10 2.6 o.o 1. 2 
Nitrate mg/1 11 14.30 .13 2.62 
Total Phosphorous mg/1 10 1. 35 .10 .55 
BOD5 mg/1 11 12.4 1. 7 4.4 
D.0 . % Saturation 11 110.9 67.2 88.3 
D.O . mg/1 5.0 11 14.2 6.0 9.8 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 10 111 10 40 
TOC mg/1 11 26.0 1.0 7.2 
Oil-Grease mg/1 s 3 5.0 5.0 
Fecal Coliform ti/ 100 ml 200 9 12000 36 555 6 
Fecal Strep. 11/100 ml 8 15000 10 643 
MBAS mg/1 0.5 7 . 24 .08 . 11 
Conductivity Micromhos 10 800 540 661 
Turbidity J.U. 11 61 . 00 1.50 17. 41 
Total Hardness mg/1 5 322 244 294 
Phenols ug/1 10 9 5.0 2.0 
Cyanide 5 mg/1 0.2 9 . 01 . 01 
Chloride mg/1 250 9 45 . 0 18.0 29 . 8 
Fluorid5 mg/1 1.3 5 • 41 .24 .34 
Arsenic ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 5 10 10 
Total Chromium5 ug/1 300 5 30 30 
Copper 5 ug/1 * 5 60 30 
Total Iron ug/1 4 4300 380 1955 
Lead 5 ug/1 40 5 17 10 
Manganese 5 ug/1 4 120 40 75 
Mercury 5 ug/1 0 . 5 5 1.0 . 5 
Selenium 5 ug/1 5 4 10 10 
Silver5 ug/1 1 4 30 30 
Zinc ug/1 * 5 40 30 
Alumium ug/1 
Sulfates rug/1 5 82.0 58.0 68 . 6 
Hex. Chromiums ug/1 50 4 30 30 

1 . Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and s trep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5 . Refer to the list of laboratory detection limits in fro nt of tables 

* Variabl e - refer to Water Quality Standards 



Loramie Creek - Ha rdin- Wapakoneta Road 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

·-----·-
Flow cfs 7 313 11 106 
Temperature oc * 8 24 . 5 0 . 5 13.5 

. pH s.u. 6.0-9 .0 8 8.3 7.6 7. 9 
NH-3-N mg/1 8 0.83 0.05 0.23 
TKN-N mg/1 9 1.1 0.4 0.7 
Nitra t e mg/1 8 14.40 0.46 2.88 
Total Phosphorou s mg/1 8 0.20 0 . 07 0.16 
BOD5 mg/1 8 5.1 1.0 3.2 
D. O. % Saturation 8 115. 9 74.4 94.8 
D.O . mg/1 s.o 8 12.5 8.5 10 . 0 
Dis so lved Solids mg/1 1500 
Suspended Solids 5 mg/1 8 92 10 43 
TOC mg/1 8 28.0 1.0 8 . 9 
Oil-Grease mg/1 5 3 7.3 s.o 1 
Fecal Coliform 11/100 ml 200 9 4600 50 496 5 
Fecal Strep. tl/100 ml 7 36000 20 686 
MBAS mg/1 0.5 5 0.26 0.08 0.13 
Co nductivi t y Micromhos 7 820 580 707 
Turbidity J.U. 8 63.00 2.30 19.67 

) Total Hardnes s mg/1 3 292 266 277 
Phenols ug/1 10 7 5.0 2.0 
Cyanide 5 mg/1 0 . 2 7 0.05 0.01 
Ch l oride mg/1 250 7 49.0 20.0 32 . 7 
Fluo ride mg/1 1. 3 3 0 . 26 0.22 0.24 
Ar senic5 ug /1 50 3 10 . 0 10.0 
Ba rium 5 ug/ 1 800 3 200 200 
Cadmium S ug/1 5 3 10 10 
Total ChromiumS ug/1 300 3 30 30 
Copper S ug/1 * 3 60 30 
To tal Iron ug/1 3 3300 1700 2580 
Lead 5 ug/1 40 3 16 10 
Manganese 5 ug/1 3 160 70 123 
Mercury 5 ug/1 0.5 3 0.5 0.5 
Sel e nium 5 ug/1 5 3 10 10 
Silvers ug/1 1 3 30 30 
Zinc ug/1 * 3 80 30 
Alumium ug/1 
Su l fa tes mg/1 3 76 67 71. 7 
Hex . Chromiums ug/1 50 3 30 30 

1 . Water Quality Standards 
2 . Number of sampl es t aken 
3. Fecal coliform and str ep ar e geometr ic means . All othe r s a re arithmetic 
4 . Number of samples in violation 
S. Refer t o the list or laboratory det ec tion limits i n front of t ables 

* Variable - refe r to Wa t er Quality Standards 



Miami River below Qui ncy 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 1 23.0 23.0 23.0 
pH s.u . 6.0-9.0 1 7.9 7.9 7.9 
NH-3-N mg/1 2 0.20 0.05 0.12 
TKN- N mg/1 1 0 . 3 0.3 ,0.3 
Nitrate mg/1 1 0.60 0.60 0.60 
Total Phosphor ous mg /1 1 0.19 0.19 0.19 
BOD5 mg/1 2 5.7 3.2 4.4 
D.O. % Sa t ur a tion 1 109. 2 109.2 109.2 
D.0. mg/1 5.0 1 9. 5 9.5 9.5 
Di sso lved Solids mg/1 1500 
Suspended Soli ds 5 mg/1 2 32 25 29 
TOC rng/1 l 11. 0 11.0 11.0 
Oi l-Grease mg/1 5 
Fecal Col iform Ill 100 ml 200 3 460 110 187 1 
Feca l Str e p. ti /100 ml 2 690 47 180 
MBAS mg /1 0. 5 
Conductivity Micromhos 2 740 550 645 

Turbidity J.U. 

) Total Hardness rog/ 1 
Phenol s ug /1 10 
Cyanide 5 mg / 1 0 . 2 
Chloride mg/1 250 
Fluoride mg / 1 1. 3 
Ar sen ic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
To t al Chromiums ug /1 300 
Copper 5 ug/1 * 
To t al Iron ug/1 
Lead S ug /1 40 
Manganese S ug/1 
Me r c~ryS ug/1 0 . 5 
Sel enium 5 ug/1 s 
Silv er 5 ug /1 1 
Zinc ug /1 * 
Alumium ug /1 
Sulfat e 5 mg /1 
Hex. Chr omium s ug/1 50 

1. Wa t er Qua lity Sta ndards 
2 . Numbe r of samples taken 
3. Fecal co li form and strep ar e geometr ic means . All o the r s a r c a ri thmetic 
4 . Numb er of sampl es in viola tion 
5. Refer to t he l i s t of l aboratory detection limit s in front of tables 

* Var iable - refer to Water Quali t y Standards 



Stoney Creek Near DeGraff 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 3 120 43 73 
Temperature oc * 8 19.0 6.0 12.9 
pH s.u. 6.0-9 .0 8 8.5 7.6 7.9 
NH-3-N mg/1 9 0.26 0.04 0.11 
TKN-N mg/1 7 0.6 0.3 0.4 
Nitrate mg/1 7 3.90 0.65 1. 75 
Total Phosphorous mg/1 8 1.00 0.05 0 . 21 
BOD5 mg/1 9 4.0 1.1 2 . 2 
D.O. % Saturation 8 · 118.0 73.6 96.9 
D.O. mg/1 5 .0 8 13.2 8.6 10.3 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 4 85 10 37 
TOC mg/1 7 27. 0 1.0 6.9 
Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 3 4700 18 441 6 
Fecal Strep. 11/100 ml 7 15000 52 1055 
MBAS mg/1 0.5 
Conductivity Micromhos 9 820 395 627 
Turbidity J.U . 2 6.00 3.10 4.55 

) Total Hardne s s mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0 . 2 
Chloride mg/1 250 1 10.0 10.0 10.0 
Fluorid5 mg/1 1. 3 1 0 .39 0.39 0 . 39 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium 5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug /1 
Merc~ry 5 ug/1 0 . 5 
Selenium 5 ug/1 5 
Silver5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 1 75 .o 75.0 75.0 
Hex. Chromiums ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and st rep are geometric means. All others are arithmetic 
4 . Number of samples in violation 
5. Ref er to the list of l aboratory de tection limit s in front of table s 

* Variable - refer to Water Quality Standards 



Miami River at Lakeview 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 11 25.0 2.0 12.5 
pH s.u . 6.0-9.0 11 8.6 7.6 8.0 
NH-3-N mg/1 11 0.59 0.05 0.24 
TKN-N mg/1 9 1.3 0.4 0.8 
Nitrate mg/1 11 11.64 0.10 2.15 
Total Phosphorous mg/1 10 0.29 0.10 0.13 
BOD5 mg/1 11 6.0 1. 6 3.1 
D. O. % Saturation 11 102.7 44.8 84.8 
D.O . mg/1 5.0 11 12.6 3.9 9.4 1 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 lO 93 10 38 
TOC mg/1 11 23.0 1.0 7.5 
Oi l -Grease mg/1 5 3 5.0 5.0 
Fecal Coliform Il l 100 ml 200 10 4900 13 552 7 
Fecal Strep . 11 /100 ml 8 26000 22 1312 
~IBAS mg/1 0.5 7 0.22 0.05 0.10 
Conductivit y Micromhos 10 780 450 581 
Turbidity J.U. 11 63.00 1.60 16.38 

) Tot al Hardness mg/1 4 332 266 300 
Phenols ug/1 10 8 3.0 2.0 
Cyanide 5 mg/1 0.2 8 0.01 0.01 
Chloride mg/1 250 9 38.0 16.0 22.7 
Fluorid5 rog/1 1. 3 5 0.35 0. 25 0.29 
Arsenic ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmiurr. 5 ug/1 5 4 10 10 
Total Chromium 5 ug/1 300 4 30 30 
Copper 5 ug/1 * 4 50 30 
Total Iron ug/1 4 3540 420 2165 
Lead 5 ug/1 40 4 10 10 

C 
ug/1 4 120 70 85 ~1anganese-' 

:-fercury5 ug/1 0.5 4 0.5 0.5 
Selenium 5 ug/1 5 4 10 10 
Silvers ug/1 1 4 30 30 
Zinc ug/1 * 4 40 30 
Alumium ug/1 
Sulfates mg/1 5 87.0 66.0 75.0 
Hex. Chromium 5 ug/1 50 4 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric -means. All other s are a rithmetic 
4 . Number of samples in violation 
5 . Refer to the li.st of laboratory detec tion limits jn f rant of tables 

* Variable - refer to Water Quality Standards 



Mill Creek At Cincinnati 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 12. 25.0 0.5 14.7 
pH s.u. 6.0-9.0 11 8.3 7.1 7.4 
NH-3-N mg/1 12 15.30 1.07 3.55 
TKN-N mg/1 11 20.2 1.6 5.8 
Nitrate mg/1 12 1.33 0.05 0.56 
Total Phosphorous mg/ 1 10 3.90 o:4a 1.54 

BOD5 mg/ 1 11 210.0 2.2 47.5 
D.O. % Saturation 12 91. 9 9.3 36.3 
D.O. mg/1 5.0 12 13.0 0.8 4.1 9 
Dissolved Solids mg/ 1 1500 2 520 433 477 
Suspended Solids 5 mg/1 12 211 10 56 
TOG mg/1 12 80.0 10.0 25.3 
Oil-Grease mg I 1 5 5 4900 2.7 113.8 4 
Fecal Coliform 11/100 ml 200 10 1100000 23000 425139 10 
Fecal Strep. 11/100 ml 5 210000 6800 59899 
MBAS mg/1 0.5 10 2.20 0.22 0.61 3 
Conductivity Micromhos 13 1050 292 702 
Turbidity J.U. 12 65.00 4.00 18.97 

) Total Hardness mg/1 8 344 152 258 
Phenols ug/1 10 9 155.0 4.0 49.4 7 
Cyanide 5 mg/1 0.2 9 0.07 0.01 0.03 
Chloride mg/1 250 10 125.0 38.0 68.7 
Fluoride mg/1 1. 3 10 0.46 0.05 0.29 
Arsenics ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 8 10 5 
Total Chromium5 ug/1 300 8 250 30 
Copper 5 ug/1 * 8 310 30 
Total Iron ug/1 4 4060 1140 2302 
Lead 5 ug/1 40 8 690 10 3 
Manganese 5 ug/1 2 290 220 255 
Mercury 5 ug/1 0.5 8 1.0 0.5 
Selenium 5 ug/1 5 4 10 5 
Silver5 ug/1 1 3 30 30 
Zinc ug/1 * 8 740 40 225 
Alumium ug/1 
Sulfates mg/1 5 111.0 78.0 93.4 
Hex. Chromium 5 ug/1 50 2 40 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Mill Creek near Cumminsville 

PARAMETER UNIT WQS1 N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 3 23.0 15.0 20.0 
pH s.u. 6.0-9.0 3 7.80 7.7 7.7 
NH-3-N mg/1 4 1.90 1.13 1.51 
TKN-N mg/1 3 2.3 1.8 2.1 
Nitrate mg/1 3 0.68 0.37 0.55 
Total Phosphorous mg/1 3 0.97 0.51 0.75 
BOD5 mg/1 4 15.2 3.5 6.7 
D.O. % Saturation 3 114.9 42.0 71.3 
D.O. mg/1 5 . 0 3 10.0 3.7 6.5 1 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 3 10 10 10 
TOC mg/1 3 9.0 4.0 7.0 
Oil-Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 3 65000 30000 38819 3 
Fecal Strep. 11/100 ml 2 37000 10000 19235 
MEAS mg/1 0.5 
Conductivity Micromhos 4 770 660 690 
Turbidity J.U. 1 4.90 4.90 4.90 

) Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Merc~ry 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silver 5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex . Chromium 5 ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Mill Creek At Carthage 

PARAMETER UNIT wqsl N2 MAX. MIS. AVG. v4 

Flow cfs 1 300 300 300 

Temperature oc * 11 24.0 1.0 14.6 

pH s.u. 6.0-9.0 9 8.6 7.3 7.9 

NH-3-N mg/1 11 0.61 0.09 0.28 

TKN-N mg/1 11 1.0 0.3 0.7 

Nitrate mg/1 9 0.76 0.13 0.43 

Total Phosphorous mg/1 11 0.62 0.17 0.38 

BOD5 mg/1 11 33.0 2.3 7.0 

D.O. % Saturation 11 129.3 66.7 90.9 

D.O. mg/1 s.o 11 15.0 5.8 9.7 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 4 216 10 92 

TOC mg/1 11 22.0 1.0 9.7 

Oil-Grease mg/1 5 2 6.9 3.8 5.3 1 

Fecal Coliform f.//100 ml 200 10 86000 500 4453 10 

Fecal Strep. 11/100 ml 4 2000 300 743 

MBAS mg/1 0.5 
Conductivity Micromhos 11 3000 254 814 

Turbidity J.U. 2 60.00 3.00 31.50 
) Total Hardness mg/1 1 182 182 182 

Phenols ug/1 10 
Cyanide 5 mg/1 0 . 2 
Chloride mg/1 250 
Fluoride mg/1 1.3 1 0.19 0.19 0.19 

Arsenic5 ug/1 50 
Barium 5 ug/1 800 
ca,lmium 5 ug/1 5 1 10 10 

Total Chromiums ug/1 300 1 30 30 

Copper 5 ug/1 * 
1 30 30 

Total Iron ug/1 
Lead 5 ug/1 40 1 130 130 130 1 
Manganese 5 ug/1 
Mercury 5 ug/1 0.5 1 1.0 1.0 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 1 90 90 90 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromium 5 ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal colifonn and strep ar e geometric means . All others are arithmetic 
4. Number of samples in viola tion 
5 . Refer to the list of l abo ratory ~ctection limits in front of t ables 

* Variable - r efer to Water Quality Standards 



West Fork-Mill Creek At Arlington Ht. 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 12 22.0 0.5 12.6 
pH s.u. 6.0-9.0 10 8.6 7.4 7.9 
't'-IH-3-N rng/1 11 0.69 0.05 0.23 
TKN-N mg/1 11 1.1 0.3 0.7 
Nitrate rng/1 9 0.82 0.01 0.33 
Total Phosphorous mg/1 11 0.80 0.10 0.26 
BOD5 mg/1 11 18.6 1.4 5.0 
D.O. % Saturation 12 115.6 45.2 86.2 
D.O. mg/1 5.0 12 15.0 4.6 9.6 2 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 4 326 10 135 
TOC mg/1 11 20.0 1.0 7.5 
Oil-Grease rng/1 5 
Fecal Coliform 11/100 ml 200 9 11000 680 4147 9 
Fecal Strep. ti /100 ml 6 14000 190 1053 
MEAS mg/1 0.5 1 0.80 0.80 0.80 1 
Conductivity Micromhos 10 620 270 457 
Turbidity J.U. 3 155.00 5.00 57 .33 

) Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride rng/1 250 1 21.00 21.00 21.00 
Fluoride mg/1 1. 3 
Arsenic5 ug /1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium 5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Mercury5 ug/1 o.s 
Selenium 5 ug/1 5 
Silver 5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standards 
2. Numhe r of samples taken 
3. Feca l coliform and strep are geometric means. Al] others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - r efer t o Water Quality Standards 



Sharon Creek At Sharonville 

PARAMETER UNIT wqsl N2 MAX. MIN . AVG . v4 

Flow cfs 
Temperature oc * 9 25.0 1.0 15.4 
pH s.u. 6.0-9.0 8 8.8 7.7 8.2 
NH-3-N mg/1 9 0.52 0.08 0.24 
TKN-N mg/1 9 1. 7 0.3 0.7 
Nitrate mg/1 7 0.28 0.05 0.10 
Total Phosphorous mg/1 9 0.40 0.10 0.28 

BOD5 mg/1 9 8.1 2.5 4.3 
D.O . % Saturation 9 163.6 85.6 107.4 
D.O. mg/1 5.0 9 15.0 7.5 11.l 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 3 113 19 64 

TOC mg/1 9 22.0 4.0 9.4 

Oil-Grease mg/1 5 
Fecal Coliform ll/100 ml 200 10 4300 4 85 5 
Fecal Strep. II /100 ml 5 310 13 98 
MEAS mg/1 o.s 
Conductiv ity Micromhos 9 730 168 505 
Turbidity J. U. 1 13.00 13.00 13.00 

) Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 rng/1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1.3 
ATsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmiurr. 5 ug/1 5 
Total Chromiums ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Mang~nese 5 ug/1 
Mercury 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alundum ug/1 
Sulfate 5 mg/1 
Hex. Chromium 5 ug/1 50 

1. Water Quality Standards 
2 . Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4 . Number of sampl es in violation 
5 . Refer to the list of laboratory detection limits in front of tab les 

* Variable - refe r to Water Quality Standards 



Mill Creek At Sharonville 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 10 20.0 0.0 11.1 

pH s.u. 6.0-9.0 10 8.3 7.6 7.9 

NH-3-N mg/1 12 0.61 0.12 0.31 

TKN-N mg/1 12 2.0 0.3 1.0 

Nitrate mg/1 12 1. 70 0.23 1.13 

Total Phosphorous mg/1 10 2.30 0.30 1.05 

BOD5 mg/1 11 13.0 2.1 4.9 

D.O. % Saturation 10 138.9 52.9 92.4 

D.O. mg/1 5.0 10 15.0 5.4 10.5 

Dissolved Solids mg/1 1500 4 434 335 385 

Suspended Solids 5 mg/1 12 766 10 90 

TOC mg/1 12 29.0 1.0 9.2 

Oil-Grease mg/1 5 3 10.1 1.9 1 
Fecal Coliform 11/100 ml 200 10 3900 330 1013 10 
Fecal Strep. 11/100 ml 6 9400 71 1341 
MBAS mg/1 0.5 7 0.27 0.09 0.15 
Conductivity Micromhos 10 890 200 646 
Turbidity J . U. 11 340.00 2.70 48.10 

) Total Hardness mg/ 1 6 330 104 261 
Phenols ug/1 10 9 19.0 2.0 1 
Cyanide 5 mg/1 0.2 9 0.01 0.01 
Chloride mg/1 250 10 87.0 13.0 49 .1 
Fluorid5 mg/1 1. 3 6 1.05 0.15 0.51 
Arsenic ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 3 400 200 
Cadmium 5 ug/1 5 6 10 5 
Total Chromium 5 ug/1 300 6 50 30 
Copper 5 ug/1 * 6 40 30 
Total Iron ug/1 4 1280 460 798 
Lead 5 ug/1 40 6 170 10 1 
Manganese 5 ug/1 3 770 100 340 
Merc~ry5 ug/1 0.5 5 0.5 0.5 
Selenium 5 ug/1 5 4 10 5 
Silver 5 ug/1 1 4 30 30 
Zinc ug/1 * 6 200 30 
Alumium ug/1 1 300 300 300 
Sulfates mg/1 5 80.0 28.0 64.6 
Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2. Number of samples t aken 
3. Fecal coliform and strep are geometric means . All others are arithmetic· 
4. Number of samples in violation 
5 . Refer to the list of l aboratory detection limits in fron t of t ab les 

* Variable - r efer to Water Quality Standards 



East Fork Mill Creek near West Chester 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 8 23.0 1.0 13.4 
pH s.u. 6.0-9 .0 8 8.5 7.8 8.0 
NH-3-N mg/1 9 0.52 0.07 0.17 
TKN-N mg/1 8 1.1 0.3 0.5 
Nitrate mg/1 6 1.18 0.07 0.33 
Total Phosphorous mg/1 7 0.40 0.28 0.33 
BOD5 mg/1 9 2.2 1.1 1. 6 
D.O. % Saturation 8 129 . 3 85.1 102.8 
D.O. mg/1 5 . 0 8 15.0 8.0 11.1 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 2 21 11 16 
TOC mg/1 8 24.0 1.0 6 .7 
Oil-Grease mg I .1 5 
Fecal Coliform Ill 100 ml 200 11 850 36 182 6 
Fecal Strep. fl /100 ml 5 2100 100 430 
MBAS mg/1 o.s 
Conductivity Micromhos 10 850 310 618 
Turbidity J.U. 1 5 . 60 5.60 5.60 

) Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluoride mg/ 1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total ChromiumS ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Mercury 5 ug/1 o.s 
Selenium 5 ug/1 5 
Silver 5 ·ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromium 5 ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are ari thmetic 
4 . Number of samp l es in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Mill Creek Near Hamilton 

PARAMETER UNIT wqsl N2 MAX. MIN . AVG . v4 

------
Flow cfs 
Temperature oc * 9 27.0 1.0 16.8 
pH s.u. 6.0-9 .0 7 8.4 7.5 8 . 0 
NH-3-N mg/1 9 0.38 0 .10 0. 18 
TKN-N mg/1 8 2.0 0.3 0.9 
Nitrate mg/1 7 0.74 0.05 0 . 27 
Total Phosphorous mg/1 9 0. 40 0.10 0 . 19 
BOD5 mg/1 9 10.6 1.5 4.5 
D. O. % Saturation 9 176.5 81.5 129 . 0 
n.o. mg/1 5.0 9 18.0 6 . 6 12.2 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 5 378 25 105 
TOC mg/1 9 29 . 0 1.0 10 .2 
Oil- Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 10 69000 1 448 7 
Fecal St rep. 11/100 ml 5 1600 43 289 
MBAS mg/1 0 . 5 
Conductivity Micromhos 10 850 240 518 
Turbidity J.U. 1 24.00 24 .00 24.00 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0 . 2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Bar i um 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug /1 
Lead 5 ug/1 40 
Manganese 5 ug/ 1 
Mercury 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silver5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromium 5 ug/1 50 

1 . Water Quality St andards 
2. Number of samples taken 
3 . Fecal coliform and s trep are geometric means. All others are ari thmetic 
4. Numb er of samples in violation 
5 . Refer to the l ist of l aboratory detection limi t s in f ront of tables 

* Variable - r efer to Wa t er Quality Standards 



) Little Miami River at Cincinnati 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG . v4 

Flow cfs 
Temperature oc * 8 28.0 5.0 lL1. 4 

pH s.u. 6.0-9.0 10 8.3 7.8 8 . 0 

NH-3-N mg/1 8 0.52 o.oo 0 . 2'{ 

TKN-N mg/1 8 1. 8 0.3 (). 6 

Nitrate mg/1 6 2 .74 0.13 1.46 
Total Phosphorous mg/1 8 0.74 0.10 0.36 

BOD5 mg/1 8 8.4 0.8 3. 6 
D.O. % Saturation 8 137.0 75.8 94 . 8 

D.O . mg/1 5.0 8 12.0 7.4 9 . 7 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 
TOC mg/1 8 22.0 1.0 5.7 

Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 8 4500 32 239 4 

Fecal Strep . fl/100 ml 4 1600 26 181 
MBAS mg/1 0.5 1 0.15 0. 15 0.15 

Conduct ivity Micromhos 7 770 275 524 

Turbidity J.U. 1 17.0 17.0 17.0 

) Total Hardness mg/1 1 336 336 336 

Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 1 56.0 56 .0 56.0 

Fluorid5 mg/ 1 1. 3 1 0. 21 0.21 0. 21 

Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 1 10 10 

Total Chromium5 ug/1 300 1 30 30 

Coppe r 5 ug/1 * 1 30 30 

Total Iron ug/1 1 670 670 670 

Lead 5 ug /1 40 1 12 12 12 

Mang~nese 5 ug/1 
Mercury5 ug/1 0 . 5 1 1.0 LO 1.0 

Sel enium 5 ug/1 5 
Silver 5 ug/1 1 
Zinc ug/1 * 1 30 30 

Alumium ug/1 
Sulfate 5 mg/1 1 56.0 56.0 56.0 

Hex. Chromiums ug/1 50 

1. Water Quality Standa rds 
2 . Number of samples taken 
3 . Fecal coliform and str ep a r e geometric means. All others are ari thme tic 
4 . Number of samples in violation 
5 . Refer to the list of laborator y detection limits in fro nt of t ables 

* Var iable - refe r t o Water Quality Standards 



Duck Creek at Cincinnati 

------·---·-·· -·-

PARAMETER UNIT WQSl N2 MAX. MIN. . ~ . ,... ·;4 .:.. .. , )' . 

-·------
Flow cfs 
Temperature oc * 8 28. 0 o.o ~-" . 3 
pH s.u. 6.0-9.0 10 9.1 7. 0 7 . 7 ' 
NH-3-N mg/1 9 6.15 0.00 1. 38 
TKN-N mg/1 8 16.7 0.4 'I . 0 
Nitrate mg/1 6 3.34 .OS . 98 
Total Phosphorous mg/1 8 2.60 .20 J. L r> 

BOD5 mg/1 9 244 .0 2.1 32 .1 
D.O. % Saturation 8 147.1 14.8 70 . 7 
D.O. mg/1 5.0 8 15.0 1.6 7 . 5 3 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 2 90 10 50 
TOC mg/1 8 168.0 1.0 29 .7 
Oil-Grease mg/1 s 
Fecal Coliform 1,1/100 ml 200 8 730000 14 2650 7 
Fecal Strep. II /100 ml 4 14000 55 691 
MBAS mg/1 0.5 
Conductivity Micromhos 8 1800 590 879 
Turbidi.ty J.U. 1 1.90 1. 90 1.90 

) Total Hardne ss mg/1 
Phenol s ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 1 130.0 130.0 130 .0 
Fluorid~ mg/1 1. 3 1 .24 .24 . 24 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium 5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug /1 
Lead 5 ug/1 40 
Manganes e 5 ug/1 
Merc~ry5 ug/1 o.s 
Selenium 5 ug/1 5 
Silver 5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 1 145.0 145.0 145.0 
Hex. Chromiums ug /1 50 

1. Wa ter Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. Al l others are arithmetic 
4. Number of samples in violation 
5 . Ref e r to the list of l abora t ory detection limit s i n f r ont of t ables 

* Var i a ble - refe r to Water Quality St andar ds 



East Fork Little Miami River near Mi l ford 

---·---··---· ---
·---- --· 

PARAMETER UNIT WQSl N2 MAX. MIN. AVr: . v4 
··- - --- ·---- -

Flow cfs 
Temperature oc * 11 26.0 1.0 lJ. 8 
pH s.u. 6 . 0-9.0 12 8.0 5.7 7 . "> 1 

NH-3-N mg/1 11 0.64 0 .03 0. !:1 

TKN-N mg/1 9 1. 3 0.3 (). 5 

Nitrate mg/1 10 2.65 0.47 I . L) 

Total Phosphorous mg/1 9 2.64 o. 20 (). 6.'; 

BOD5 mg/1 10 4.0 1.1 2. 6 
D.O. % Saturation 11 134.1 79.2 96. 1 

D.O. mg/1 5.0 11 14.2 8.1 10. 2 
Dissolved Solids mg /1 1500 1 276 276 276 
Suspended Solids 5 mg/1 9 130 10 46 
TOC mg /1 10 29.0 1. 0 8. 7 
Oil-Grease mg /1 5 4 5.0 0.3 
Fecal Coliform /j/100 ml 200 9 2900 25 348 5 
Fecal Strep. #/100 ml 7 llOO 28 191 
MBAS mg/1 0.5 8 0.11 0.06 0.09 
Conductivity Micromhos 10 750 170 471 
Turbidity J.U. 10 92. 0 1.40 26. 78 

Total Hardness mg/1 4 292 236 260 

Phenols ug/1 10 
Cyanide 5 mg/1 0 . 2 9 0.01 0.01 

Chloride mg/1 250 10 31.0 10 . 0 22 . 8 

Fluoride mg/1 1. 3 5 0. 22 0 . 15 0.18 

Arsenics ug/1 50 4 10 .0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 10 
Total Chromium5 ug/1 300 4 30 30 
Copper 5 ug/1 * 5 70 30 

Total Iron ug/1 5 1350 500 810 

Lead 5 ug/1 40 4 20 10 
Manganese 5 ug/1 5 150 80 114 

Mercury5 ug/1 o . s 4 0.5 o.s 0. 5 

Selenium 5 ug /1 5 5 10 1 0 
Silvers ug/1 1 5 30 30 

Zinc ug/1 * 5 70 30 

Alumium ug/1 
Sulfate 5 mg/1 5 72.0 53.0 61.8 

Hex . Chromiums ug/1 50 4 30 30 

1. Water Quality Standards 
2 . Number of samples taken 
3. Fecal coliform and str ep are geome tric means. All o the rs are arithmetic 
4. Number of samples in violation 
5. Refer to the l ist of l aboratory detect ion limits in fro nt of tables 

* Variable - r efer to Wa t er Qua] ity Standards 



Little Miami River at Milford 

PARAMETER UNIT wqsl N2 MAX. !1IN . AVG . r4 
··------ --

Flow cfs 10 2800 198 059 
Temperature oc * 11 26.0 0 . 5 14 . 8 
pH s.u. 6.0-9 . 0 11 8 . 5 7.5 / . 9 
NH-3-N mg/1 10 0 . 43 0.08 0 . 27 
TKN-N mg/1 9 1. 8 0.3 0 . 6 
Nitrate mg/1 11 4 . 25 0. 44. ~ - 09 
Total Phosphorous mg/1 10 1. 89 0.10 0 .56 

BOD5 mg/1 8 6. 3 1. 0 2 . 8 
D.O. % Saturation 11 140 . 2 68 . 0 99 . 9 
D. O. mg/1 5 . 0 11 14.6 6.6 HJ . 3 
Dissolved Solids mg/1 1500 1 404 404 404 
Suspended Solids 5 mg/1 9 66 10 29 

TOG mg/1 10 28.0 1.0 5.8 
Oil-Grease mg/1 5 4 5.0 0.5 
Fecal Coliform 11/100 ml 200 9 2700 4 153 5 
Fecal Strep. II /100 ml 8 780 42 287 
MBAS mg/1 o.s 8 0 . 1S. 0 . 06 0.10 
Conductivity Micromhos 9 900 245 671 
Turbidity J . U. 10 . 32 2.20 11 . 28 

) Total Hardness mg/1 4 350 304 331 
Phenols ug/ 1 10 9 2.0 2.0 
Cyanide 5 mg/1 0.2 9 0 . 05 0 . 01 
Chloride mg/1 250 10 65.0 26.0 44.0 
Fluoride mg/1 1. 3 5 0.41 0.20 0 . 26 
Arsenic5 ug/1 50 4 10 . 0 10.0 
Barium 5 ug/1 800 4 300 200 
Cadmium 5 ug/1 5 4 10 10 

Total Chromi.um5 ug/1 300 4 30 30 
Copper 5 ug/1 * 4 310 30 
Total Iron ug/1 4 820 130 513 
Lead 5 ug/1 40 4 10 10 
Manganese 5 ug/1 4 100 40 60 
Mercury 5 ug/1 0.5 4 0.5 0 .5 
Selenium 5 ug/1 5 4 10 10 

Silve rs ug/1 1 L1 30 30 
Zinc ug/1 * 4 30 30 

Alumium ug/1 
Sulfates mg/1 5 60 . 0 54.0 56.2 

Hex. Chromium5 ug/1 50 4 30 30 

1. Water Quality Standards 
2 . Number of samples taken 
3 . Fecal coliform and strep are geometric means~ All o thers a r e a rithmetic 
4 . Number of samples in violat ion 
5 . Refer t o the list of laboratory detec tion limit s in fron t of tables 

* Variable - r e f e r to Wate r Quality Standa rds 



) . 

) 

Little Miami River near Morrow 

----· -----

PARAMETER UNIT wqsl N2 MAX. MIN. /I.VG . 
·-- ---- .. 

Flow cfs 
Temperature oc * 4 28.0 13.0 20 . 5 

pH s.u. 6.0-9.0 6 8. 3 7. 8 8 . 1 

NH-3-N mg/1 4 0. 27 0.10 o. l / 

TKN-N mg/1 4 0.9 0.4 o.s 
Nitrate mg/1 4 1.80 1.03 1 . 52 

Total Phosphorous mg/1 4 0.50 0.20 () . ) 9 

BOD5 mg/1 4 6.3 2 .0 4 . 0 

D. O. % Saturation 4 134. 2 76.0 ]12 . l 

D.O. mg/1 5 .0 4 13.0 7.6 l0 . 3 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 
TOC mg/1 4 27.0 6.0 12.5 
Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 3 190 18 85 
Fecal Strep. II /100 ml 2 620 200 352 
MBAS mg/1 0.5 
Conductivity Micromhos 4 740 425 645 
Turbidity J. U. 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluorid5 mg/ 1 1.3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromiums ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Merc~ry 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex . Chromiums ug/1 50 

1. Water Quality Standards 
2. Numbe r of samples t aken 
3 . Fecal coliform and s trep are geometric means. All others arc arithmetic 
~ . Number of sampl es in violation 
5 . Refer to the list of laboratory de tection limits in f r ont of tables 

* Variable - refer to Water Quality Standards 

•:4 



Little Miami River near Foster 

------
---

PARAMETER UNIT wqsl N2 MAX. MIN. A\'C. v4 
-----

Flow cfs 
Temperature oc * 5 25.0 13.0 20 J 

pH s.u. 6.0-9.0 4 8.4 7.9 f:; .. 

NH-3-N rng/1 5 0.46 0.07 0 
l , 
. ·:, 

TKN-N mg/1 4 1.3 0.3 () .' 

Nitrate mg/1 5 3.52 1.44 ; • j 1 

Total Phosphorous mg/1 5 0.61 0.-05 I) "JI 
I 

BOD5 mg/1 3 4.3 2.2 ' 3 ~ (· 

n.o. % Saturation 5 138.1 88.7 l ] 8. -, 

D.O. rng/1 5.0 5 11.6 9.4 10.7 
Dissolved Solids mg/1 1500 --
Suspended Solids 5 mg/1 5 34 11 22 

TOC mg/1 5 25.0 1.0 14. 2 
Oil-Grease rng/1 5 2 5.0 5.0 
Fecal Coliform Ill 100 ml 200 4 1400 18 371 3 
Fecal Strep. 11/100 ml 3 620 130 285 

MEAS mg/1 o.s 4 0.13 0.05 0.08 
Conductivity Micromhos 5 900 700 786 
Turbidity J.U . 5 17.0 1.60 9.06 

) Total Hardness mg/1 2 344 332 338 
Phenols ug/1 10 5 3.0 2.0 
Cyanide 5 mg/1 0.2 5 0.01 0 . 01 

Chloride mg/1 250 5 53.0 41.0 l17. 2 

Fluoride mg/1 1. 3 2 0.26 0.19 0.2 2 

Arsenic5 ug/1 50 2 10.0 10 .0 

Barium 5 ug/1 800 2 200 200 

Cadmium 5 ug/1 5 2 10 10 

Total Chromiums ug/1 300 2 30 30 

Copper 5 ug/1 * 2 30 30 

Total Iron ug/1 2 370 310 340 

Lead 5 ug/1 40 2 10 10 

Manganese 5 ug/1 2 50 40 45 

Merc~ry5 ug/1 o . s 2 o.s 0.5 

Selenium 5 ug/1 5 2 10 10 

Silvers ug/1 1 2 30 30 

Zinc ug/1 * 2 30 30 

Alumium ug/1 
Sulfates mg/1 2 64.0 46.0 55.0 

Hex. Chromium5 ug/1 50 2 30 30 

1 . Wa ter Quality Standards 
2 . Number of samples taken 
3 . Fecal coliform and si:rep are geome tric: means. All others are a rithmetic 
4 . Number of samples in violation 
S. Refer to the lis t of laboratory detection limits in front of tables 

* Variable - refe r t o Water Quality Stand a rds 



Todd Fork at Morrow 

- ---------- -- ---

PARAMETER UNIT WQs l N2 MAX. MIN. f,. \'( .• ,.:4 
-··- ···--·--... ----- - . 

Flow cfs 
Temperature oc * 8 29 . 0 3.0 14 . 9 
pH s.u . 6.0-9 .0 10 8 . 5 7.7 B. CJ 

NH- 3-N mg/1 8 o. 70 o. oo (). 2 :: 
TKN-N mg/1 8 0. 8 0.3 (J. 5 
Nitrate mg/1 6 2 . 58 0. 05 (J. r, ·1 

To tal Phospho r ous mg/1 8 0. 60 0.10 o. ·w 
BOD5 mg/1 8 5.5 0.7 3 . l 
D. O. % Sa tur a t ion 8 124 . 4 85. 0 10::: . Fi 
D.O. mg/1 s .o 8 H. O 7.6 10 . / 
Disso l ved Sol ids mg/1 1500 --
Suspended Solids 5 mg/1 
TOC mg/1 8 12. 0 1.0 5 . 6 
Oil-Grease rag/ 1 5 
Fecal Coliform 11/100 ml 200 8 280 1 62 3 
Fecal Strep. 11/100 ml 4 3100 4 215 
MBAS mg/J. o.s 
Co nductivity Micromhos 7 600 218 426 
Tu r bidity J . U. 

) Total Hardness mg/ 1 
Pheno l s ug/1 10 
Cyan i de 5 mg/ J. 0 . 2 
Chl oride mg/ 1 250 
Fluorid5 mg/ 1 1. 3 
Arsen i c ug/1 50 
Ba rium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chr omium5 ug/ 1 300 
Copper 5 ug/1 * 
Total. Iron ug/1 
Lead 5 ug /1 40 
Manganese 5 ug/1 
Merc~ry 5 ug /1 0.5 
Seleni um 5 ug/1 5 
Silver 5 ug/1 ]_ 

Zinc ug /1 * 
Alumium ug/1 
Su lfates mg/1 
Hex. Chromium 5 ug/1 50 

1. Water Quality Standa r ds 
2 . Numbe r of s amples t aken 
3. Fecal coliform and strep are geome tric means . All o t hers are ar ithme t ic 
4 . Number of s amples in vio l a tion 
5 . Ref er to the lis t of l aborator y de t ec t i on limit s in f ront of t ables 

* Varia bl e - r efer t o Wa t e r Quali t y Standards 



Caesar Creek near Oregonia 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

------ -
Flow cfs 
Temperature oc * 9 27.0 2.0 I !1 • 5 
pH s.u. 6.0-9.0 11 8.3 7.4 k . ( 
NH-3-N mg/1 9 0.60 o.oo 0. I '.J 
TKN-N mg/1 9 0.9 0.3 CJ • .' 
Nitrate mg/1 7 2.93 0.10 (/ • I rj 
Total Phosphorous mg/1 9 0.10 0.05 l .f)~ 

BOD5 mg/1 9 3.2 0.8 l. k 
D.O. % Saturation 9 122. 2 83.0 L03 . l 
D.O. mg/1 5.0 9 15.0 8.4 10 . 8 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 1 34 34 34 
TOC mg/1 9 13.0 1.0 4.3 
Oil-Grease mg/1 'j 

Fecal Coliform /1/100 ml 200 8 230 18 66 1 
Fecal Strep. 11/100 ml 4 290 77 145 
MBAS mg/1 0.5 
Conductivity Micromhos 8 650 250 479 
Turbidity J.U. 1 8.10 8.10 8.10 

) Total Hardne ss mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 1 22.0 22.0 22 . o 
Fluoride mg/1 1. 3 1 0 . 22 0 . 22 0.22 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmiurr. 5 ug/1 5 
Total Chromium 5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Mang~nese 5 ug/1 
Mercury5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 1 50.0 50.0 50.0 
Hex. Chromium5 ug/1 50 

1. Water Qual ity Standards 
2. Number of sample s taken 
3. Feca l coliform and strep are geome tric means . All ot:h.?rs are .1r ithmetic 
4 . Number of samples in viola tion 
5. Re f e r to the l is t of laborator y de t ec t i on l i mits i11 f ro nt of t aj l es 

* Variable - refe r t o Wa ter Qual i ty Standa r ds 



Little Miami River Near Spring Valley 

-- .. - ·--··- ·- -·· ---- - . 
-- --- -- -- -- -

PARAMETER UNIT wqsl N2 MAX. MIN . :s ·:r, . v4 
-- ·- - -··-·---- --- -- -

Flow cfs 8 1090 110 'j 18 

Temperature oc * 11 21.0 2.0 l ', ' . ,) . } 

pH s.u. 6.0-9.0 11 8.3 7. 5 7 . <) 

NH-3-N mg/1 11 . 94 .07 . '· l 

TKN-N mg/1 10 1.5 . 3 • fs 
Nitrate mg/1 11 3.64 1. 62 ~·. lb 
Total Phosphorous mg/1 10 1.13 .30 • Fil 
BOD5 mg/1 10 6.2 1. 0 '.) . 9 
D.O. % Saturation 11 124.2 77 . 8 89 . l 
D.O. mg/1 s.o 11 13.0 7.0 9 . 5 
Dissolved Solids mg/1 1500 1 484 484 484 
Suspended Solids 5 mg/1 9 1100 10 142 
TOC mg/1 10 24.0 .1 9. 5 
Oil- Grease mg/1 5 4 5 . 0 .s 
Fecal Coliform tl/100 ml 200 8 22000 130 956 7 
Fecal Strep. II /100 ml 7 11000 86 806 
MBAS mg/1 o.s 8 .15 .OS . 11 
Conductivity Micromho s 9 980 300 716 
Turbidity J.U . 9 620.00 1.80 75 . 62 

) Total Hardness mg/1 4 396 190 332 
Phenol s ug/1 10 9 5.0 2.0 
Cyan id e 5 mg/1 0 . 2 9 . 01 . 01 
Chloride mg/1 250 9 60.0 25.0 47 . 9 
Fluoride mg/1 1. 3 4 . 25 .20 . 21 
Arsenic5 ug /1 50 4 10 . 0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 5 10 10 
To t al Chromium 5 ug/1 300 5 30 30 
Coppe r 5 ug/1 * 5 40 30 
Total I ron ug/1 5 33000 30 6834 
Lead 5 ug/1 40 5 16 10 
MaugkJ.nese 5 ug/1 4 790 30 
Mercury5 ug /1 0 . 5 5 1. 0 .s 
Selenium 5 ug/1 5 4 10 10 
Silve r s ug/1 1 l1 30 30 
Zinc ug /1 * 5 130 30 
Alunlium ug /1 
Sulfate 5 mg/1 4 69.0 31.0 53 . 7 
Hex. Chromium 5 ug/1 so 4 65 30 1 

1. Wa t e r Qua lity Standa rds 
2. Numbe r of s ampl e s taken 
3. Fecal coliform and stre p ar e geometr ic means . All o the r s a r e ari t hme t i c 
4 . Number of samples in violation 
5 . Re f e r t o the lis t of l a borato r y detect i on U m:i.t s in frn nt o f tables 

* Va riabl e - r efer t o Wa t e r Qua l i t y Standa r ds 



Little Beaver Creek Near Alph~ 

-------·- ------- -
-·-----------

PARAMETER UNIT wqsI N2 MAX. MIN. 1~ vr.. v4 
- .. --··--- -----

Flow cfs 
Temperature oc * 7 24.0 5.0 l '1. ,: 
pH s.u. 6.0-9.0 9 8.1 7.6 7 . i' 
NH-3-N mg/1 7 4.53 1.50 ., ' ' 1 

J • • · • 

TKN-N mg/1 7 5.9 2.3 L; • ·; 
Nitrate mg/1 6 1. 21 . 74 l -- . -

i. ... l "') 

Total Phosphorous rr:g/ 1 7 4.62 2.20 ., '} 
J • .• . } 

BOD5 mg/1 7 15.4 2.9 9 . 3 
D.O. % Saturation 7 90 .6 50.9 79 . ~ 
D.O. mg/1 5.0 7 11.6 5.4 8.-
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 
TOC mg/1 7 30.0 1.0 10. 6 
Oil-Grease rng/1 5 
Fecal Coliform I,!/ 100 ml 200 8 5100 1 234 5 
Fecal Strep. I! /100 ml 5 12000 12 177 
MBAS rng/1 o.s 
Conductivity Micromhos 8 1140 600 881 
Turbidity J.U. 

) Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluorid5 mg/1 1. 3 
Arsenic ug/1 so 
Barium S ug/1 800 
Cadmium 5 ug/1 5 
Total ChromiumS ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead S ug/1 40 
Manganese 5 ug/1 
Mercury S ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Aluulium ug/1 
Sulfate 5 mg/1 
Hex. Chromiums ug/1 so 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in vio l ation 
5. Refer to the list of laboratory detection limi t s in front of tables 

* Variable - refer to Water Quality Standards 



Beaver Creek near Alpha 

------
PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

----- --·----
Flow cfs 
Temperature oc * 10.0 22.0 3.0 J !; . () 

pH s.u. 6.0-9.0 10 8.2 7.4 l . P. 
NH-3-N mg/1 10 4.02 0.60 'L . I.F, 
TKN-N mg/1 9 5.1 0.9 3 . 2 
Nitrate mg/1 10 2.90 1.14 i ,L~ 
Total Phosphorous mg/1 9 3.15 0.30 l . hf} 
BOD5 mg/1 10 11. 2 1.0 5.2 
D.O. % Saturation 10 100.0 74.5 85. 8 
D.O. mg/1 5.0 10 12.4 7.0 9 . 0 
Dissolved Solids mg/1 1500 1 10 10 10 
Suspended Solids 5 mg/1 8 664 10 95 
roe mg/1 10 33.0 0.1 8.8 
Oil-Grease mg/1 5 4 5.0 0.5 3.9 
Fecal Coliform Ill 100 ml 200 9 830 -~ 28 1 
Fecal Strep. 11/100 ml 7 llOO 5 51 
MEAS mg/1 0.5 7 0.44 0.12 · o. 25 
Conductivity Micromhos 11 1300 520 912 
Turbidity J.U. 9 7.60 1. 40 4.80 

) Total Hardness mg/1 4 400 234 325 
Phenols ug/1 10 8 8.0 2.0 
Cyanide 5 mg/1 0.2 8 0.09 0.01 
Chloride mg/1 250 9 141. 0 40.0 107 .4 
Fluoride rug/1 1. 3 5 0.25 0.20 0.22 
A . 5 ug/1 50 4 10.0 10.0 rsenic 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 10 
Total Chromium5 ug/1 300 4 30 30 
Copper 5 ug/1 * 4 30 30 
Total Iron ug/1 4 1610 130 700 
Lead 5 ug/1 40 4 10 10 
Manganese 5 ug/1 4 120 30 
Merc~ry 5 ug/1 0.5 4 0.5 0.5 0.5 
Selenium 5 ug/1 5 4 10 10 
Silvers ug/1 1 4 30 30 
Zinc ug/1 * 4 70 30 
Alumium ug/1 
Sulfates mg/1 5 84.0 S6.0 68.2 
Hex. Chromiums ug/1 50 4 30 30 

1. Wat er Quality Standards 
2. Number of samples taken 

I 3. Fecal colifonn and strep are geometric means. All others are ari thme tic 
4. Number of samples in violation 
5. Refer to the list of l aboratory detection limit s in front of tables 

* Variable - refer to Water Quality Standards 



:Massie Creek near Oldtown 

___ .. __ ____ 
PARAMETER UNIT wqsl N2 MAX. MIN. .: • • ..1 . '.'4 

. - ----- ----
Flow cfs 1 22 22 
Temperature oc * 9 24.0 2.0 • -, '.J 

..'... • \ I 

pH s.u. 6.0-9.0 12 8.3 7.2 1 . 8 

NH-3-N mg/1 10 0.45 0.01 '1 . J t; 

TKN-N mg/1 9 2 .2 0.3 ') . 6 
Nitrate mg/1 8 4.46 1. 70 2.GO 
Total Phosphorous mg/1 9 0.60 0.07 'j • l 7 
BOD5 mg/1 10 3.5 1.0 ?. . l 
D.O. % Saturation 9 115.3 75.9 j. 6 

D.O. mg/1 5.0 9 14.0 8.2 -:.1 . 0 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/I I 10 10 10 
TOC mg/1 9 20.0 0.1 4 . 0 
Oil-Grease mg/1 ) 

Fecal Coliform It/ 100 ml 200 8 llOO 300 616 8 
Fecal Strep. 11/100 ml 5 440 150 270 
MBAS mg/1 0.5 
Conductivity Micromhos 9 680 265 512 
Turbidity J.U. 2 2.00 0.90 1.45 

) Total Hardness mg/1 
Pheno ls ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 1 29.0 29.0 29 . 0 
Fluoride mg/1 1. 3 I 0.23 0 . 23 0 . 23 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmiun: 5 ug/1 5 
Total Chromium5 ug /1 300 
Copper 5 ug/1 * 1 30 30 
Total Iron ug/1 1 7800 7800 7800 
Lead 5 ug/1 !; 0 1 10 10 
Manganese 5 ug/1 
Mercury5 ug /1 0.5 
Selenium 5 ug/1 5 
Silver 5 ug/1 1 
Zinc ug /1 * 1 30 30 
Alumium ug/1 
Sulfates mg/1 l 68.0 68.0 
Hex. Chromiums ug/1 50 

1 . Water Quality Standa rds 
2. Numbe r of samples taken 
3. Fecal coliform and strep are geome tric mean s . Al l other s a r e a rithmetic 
4. Number of s amples in violation 
5. Re f e r t o the lis L of laboratory de t ect i on l imi t s i n f ron t of tables 

* Va riabl e - r e f e r t o Wa t e r Qua l i ty St andar ds 



Little Miami River near Oldtown: 

-----
PARAMETER UNIT wqsl N2 MAX. MIN. /\VC . ·;4 

.. --- -
Flow cfs 6 965 29 22 7 
Temperature oc * 11 20.0 o.o ·u . ·. 
pH s.u. 6.0-9.0 11 8.8 7.3 ;-, . (j 

NH-3-N mg/1 11 0.36 o.oo Cl )~ 

TKN-N mg/1 10 0.8 0.3 , .. '. 
Nitrate mg/1 11 4.10 1. 73 :_) . /'.;J 
Total Phosphorous mg/1 10 0.20 0.09 r • -, 

. I • .1 

BOD5 mg/1 10 6.6 1.0 J . 6 
D.0. % Saturation 11 123.6 89.7 100 . :., 
D.O. mg/1 s .o 11 15.0 8.7 11. 0 
Dissolved Solids mg/1 1500 2 457 449 453 
Suspended Solids 5 mg/1 10 30 10 15 
TOC mg/1 11 31.0 1.0 6.8 
Oil-Grease mg/1 

,. 
J 4 5.0 0.5 

Fecal Coliform 11 /100 ml 200 9 4100 7 190 5 
Fecal Strep. 11/100 ml 7 2900 63 439 
MBAS mg/1 0.5 8 0 .16 0.05 0. 09 
Conduc tivity Micromhos 10 1600 210 686 

) Turbidity J.U. 11 8.30 1.30 4.25 
Total Hardne ss mg/1 5 408 310 353 
Phenols ug/1 10 9 2.0 2.0 
Cyanide 5 mg/1 0.2 9 0.01 0.01 
Chloride mg/1 250 10 26.0 5 .0 22 . 0 
Fluoride mg/1 1. 3 5 0.29 0.23 o. 25 
Arsenics ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 300 200 
Cadmium 5 ug/1 5 4 10 10 
Total Chromium 5 ug/1 300 4 30 30. 
Copper 5 ug/1 * 4 . 70 30 
Total Iron ug/1 4 1280 90 508 
Lead 5 ug/1 40 3 10 10 
Manganese 5 ug/1 4 50 30 
Merc~ry 5 ug/1 o.s 4 0. 5 0.5 
Selenium 5 ug/1 5 4 10 10 
Silver 5 ug/1 1 4 30 30 
Zinc ug/1 * 4 30 30 
Alurnium ug/1 
Sulfates mg/1 6 71.0 52.0 63.2 
Hex. Chromiums ug / 1 so 4 30 30 

1. Wate r Quality Standa rd s 
2. Number of samples t aken 
3. Fecal co liform and strep ar e geome tric means. All o t hers are a r ithmetic 
4. Number of samp l es in violation 
S . Re f e r to the lis t of labor a tory de t ect i on l i mils in front of t ab l es 

* Variabl e - r efer to Water Quality Standards 



Muddy Creek Near Cincinnati 

--- -·---- -·- - -
-------~--- ----

PARAMETER UNIT wqsl N2 MAX. MIN. ,\. vr; . 1;4 

- ·~ -·-·-··----

Flow cfs 
Temperature oc * 7 23.0 0.0 l l. {, 
pH s.u. 6.0-9.0 7 8.8 7.7 8 . :! 
NH-3-N mg/1 7 .55 .07 . 1 7 
TKN-N mg/1 7 1.2 .3 . :, 

Nitrate mg/1 7 1. 72 .05 .66 
Total Phosphorous mg/1 7 .60 .20 • {; ·3 
BOD5 mg/1 7 2.7 .9 L. 9 
D.O. % Sa turation 7. 126.6 67.8 96 . P, 
D.O. mg/1 s.o 7 16.2 5.9 11. ·, 
Dissolved Solids rng/1 1500 
Suspended Solids 5 mg/1 
TOC mg/1 5 20 . 0 LO 7. 4 
Oil-Grease mg/1 5 
Fecal Coliform ///100 ml 200 8 8600 130 529 7 
Fecal Strep . 11/100 ml 6 1600 llO 352 
MBAS mg/1 0.5 
Conductivity Micromhos 7 1300 550 723 
Turbidity J.U. 

) Total Ha rdness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenics ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total ChromiumS ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese S ug/1 
Mercury S ug/1 o.s 
Selenium 5 ug/1 5 
SilverS ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standa rds 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means . All others are ar ithmetic 
4. Number of samples in viola tion 
5. Ref e r t o the list of laboratory det ection Limit s ·in f r on t of tables 

* Variable - refe r to Water Quality Standards 



Five Mile Creek Near Cincinnati 

-- ---- ··----- --· 

PARAMETER UNIT wqsl N2 MAX. MIN . ,\ vc. rt.. 
·-- -·-------

Flow cfs 
Temperature oc * 7 23.0 6.5 1 Li . '1 

pH s.u. 6.0-9.0 8 9.0 7.2 F' • : 1 
NH-3-N mg/1 7 .46 .10 . :;; 

TKN-N mg/1 7 2.1 • 3 ::, 

Nitrate mg/1 7 2.48 . 40 i . I t 

Total Phosphorous mg/1 7 4.17 .40 l . ~.) 

BOD5 mg/1 6 7.6 1.1 2 -

D.O. % Saturation 7 172.4 60.8 104 .. 

n.o. mg/1 5.0 7 15.0 5.9 10. 1 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 2 410 10 210 
TOC mg/1 7 16.0 1. 0 6.4 
Oil-Grease mg/1 5 
Fecal Coliform t//100 ml 200 8 36000 llO 947 7 
Fecal Strep. ti /100 ml 1 92 92 91 
MEAS mg/1 o.s 
Conductivity Micromhos 8 980 365 607 
Turbidity J.U. 

) To tal Ha rdness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluorj_de mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromiums ug/1 300 
Copper S ug/1 * 
To tal Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Mercury 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. Al l others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of l ahor.:itory detection limits in front of tables 

* Variabl e - refer to Water Qual ity Standards 



Four Mile Creek Near Cincinnati 

--------

PARAMETER UNIT wqsl N2 MAX. MIN. /\'/C. ·.14 
---- ·- - · . -· -·--- -

Flow cfs 1 0 0 () 

Temperature oc * 4 20.0 6.0 l :i . ( J 
pH s.u. 6.0-9.0 5 8.6 7 . 7 8. I 
NH-3-N mg/1 4 .27 .10 • l 7 
TKN-N mg/1 4 2.3 .3 . >) 
Nitrate mg/1 4 .74 • 05 • '> \ 
Total Phosphorous mg/1 4 .54 .10 .n 
BOD5 mg/1 4 3.6 1. 2 / .0 
D.O. % Saturation 4 120.0 96. 7 1(1 I . 6 
D.O. mg/1 5.0 4 15.0 8.9 11. 7 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 1 275 275 275 
TOC mg/1 4 12.0 1. 0 6.5 
Oil-Grease mg/1 5 
Fecal Coliform tl/100 ml 200 3 58000 64 1253 2 
Fecal Strep. 1//100 ml 
MBAS mg/1 0.5 
Conductivity Micromhos 6 670 342 479 

) Turbidity J.U. 
Total Hardness mg/ 1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium 5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Mercury 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/ 1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
J. Fecal coliform and strep are geometric means. All others are ari thme tic 
4. Number of samples in violation 
5. Refer to the list of laboratory detectio n limits in f ront of :ables 

* Variable - refer to Water Quality Standards 



Eight Mile Creek Near Cincinnati 

--- - ·-- --·------_____ __ ... _____ 
PARAMETER UNIT wqsl N2 MAX. MIN. .- ·- ~ .t • 

,;4 
·-·- ·--- .. ---- --

Flow cfs 
Temperature oc * 8 18.5 1.0 l2. l 
pH s . u . 6.0-9 . 0 9 8.8 7 ._l ; . ?l 

NR-3-N mg/1 8 .44 .08 . H , 
TKN-N mg/1 8 1.1 .3 • 'S 
Nitrate mg/.l 7 .86 .10 . ·n 
Total Phosphorous mg/1 8 .51 .10 . ? I 
BOD5 mg/1 7 4.5 .8 l. 9 
D.O. % Saturation 8 120 . 0 27.4 82 . (, 
D.O. mg/1 5.0 8 15.0 2.6 9 .4 2 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 3 llS 10 45 
TOG mg/1 8 17.0 1.0 4.4 
Oil-Grease mg/1 5 
Fecal Coliform l,1/ 100 ml 200 9 16000 4 79 2 
Fecal Strep. l!/100 ml 3 150 10 44 
MBAS mg/1 o.s 
Conductivity Micromhos 9 890 325 544 

) 
Turbidity J.U. 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium 5 ug/1 300 
Copper 5 ug/1 * --
Total Iron ug/1 
Lead 5 ug/1 40 
1'-fanganese 5 ug/1 
Mercury 5 ug/1 o.s 
Selenium 5 ug/1 5 
Silver 5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromium 5 ug/1 50 

1. Water Quality Standa rds 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. Al l oth e r s are a r ithmetic 
4. Number of samples in violation 
S. Refer to the lis t of lahoratory detection Umi l s in fron t of tables 

* Variable - ref er to Water Quality Standards 



Nine Mile Creek near Palestine 

---------· 
-----.. -

PARAMETER . UNIT wqsl N2 MAX. ~IN. AVC. v4 
- - -- -- . --

Flow cfs 
Temperature oc * 6 19.0 5.0 'f "l 

I-'• 
( 

pH s.u. 6.0-9.0 7 8.6 7.8 0 
tJ ... 

NH-3-N mg/ 1 7 0.36 0.10 () . -
TKN-N mg/1 6 1.4 0.3 0 . .:: 
Nitrate mg/1 6 0.70 0.09 t, • t 

'' • ... 
Total Phosphorous mg/1 5 4. 31 0.17 r . r .. 
BOD5 mg/1 6 6.8 1. 0 ,, I 

L. • . 

D.0. % Saturation 6 117. 2 83.2 99, -

D.O. mg/1 5.0 6 15.0 7.9 1(). ~· 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 2 2625 22 1324 
TOC mg/1 6 25.0 1. 0 5.8 
Oil-Grease mg/1 .'.i 
Fecal Coliform 1//100 ml 200 7 19000 1 458 6 
Fecal Strep . 11/100 ml 1 1500 1500 1500 
MBAS mg/1 o.s 
Conductivity Micromhos 7 800 280 538 
Turbidity J.U. 
Total Hardne s s mg/1 
Phenols ug/ 1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium S ug/1 5 
Total Chromium5 ug/J 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead S ug/1 40 
Manganese 5 ug/1 
Merc~ry5 ug/1 o.s 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromiums ug/1 50 

,. 

1 . Water Quality Standards 
2. Number of samples t aken 
3 . Fecal coliform and strep are geometric means . All others are arithme tic 
4. Number of samples in violation 
5 . Kefer to the list of laboratory detection limit s in front of t ables 

* Variable - refer t o Wa t e r Quality Standar ds 



Ten Mile Creek Near Palestine 

-- --···-
PARAMETER UNIT WQs l N2 MAX . ~IN. r~ . , -.-~ 

- ----
Flow cfs 
Temperature oc * 7 19 . 5 5.0 'J . I 

pH s . u . 6 . 0-9.0 8 8.3 7 . 6 ? . c, 
NH-3-N mg/1 7 .24 .10 . l '· 
TKN-N mg/1 7 .4 .3 ') . . ) 
Nitrate mg/1 7 · .55 . 05 • J .i 
Total Phosphorous mg/1 7 .69 .os . n 
BOD5 mg/1 6 2 . 6 1. 0 i • ?, 

D. O. % Saturation 7 HO . 2 80 . 0 9:, . ~ 
D.O . mg/1 5. 0 7 14.1 7. 6 10 . 2 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 1 10 10 10 
TOC mg/1 7 34.0 1. 0 7.3 
Oil-Grease mg/1 5 
Fecal Coliform ///100 ml WO 7 2100 110 343 4 
Fecal Strep. II /100 ml 1 210 210 209 
MBAS mg/1 o.s 
Conductivity Micromhos 8 640 270 467 

) 
Turbidity J.U. 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromiums ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 !10 

Manganese 5 ug/1 
Mercury 5 ug/1 0 .5 
Selenium 5 ug/1 5 
Silvers ug/1 l 
Zinc ug/1 * 
Alumium ug/1 
Su lfate 5 mg/1 
Hex. Chromiums ug/1 50 

1 . Water Quality Standards 
2. Number of samples taken 
3 . Fecal coliform and strep are geometrfr means. All others are arithmetic 
4 . Number of samp l es in violation 
5. Refer to the Jist of lahoratory det ect ion limits i n front of tab les 

* Variable - re fer to Water Quality Standards 



Twelve Mile Creek near Richmond 

-- -------

PARAMETER UNIT wqsl N2 MAX. MIN. /\ \'G . r..r; 
--~ ... -~-- -~-

Flow cfs 
Temperature oc * 9 20 . 0 1.0 I '/ (, ' - . ... 
pH s . u . 6 . 0-9.0 10 8.1 7 . 5 ; . .. 

l\'H-3-N mg/1 10 0.33 0 . 10 ·, 

TKN-N mg/1 9 0.6 0.2 n .. \ 
Nitrate mg/1 8 0.69 0.08 (l .. ·., 

Total Phos phorous mg/ 1 8 0.74 0.05 ( 
'! I 

BOD5 mg/1 8 2.8 1.2 .! .3 
D.O. % Saturation 9 104.7 48.5 ... - r, 

/_; i • ·J 

D.O . mg /1 5.0 9 14.3 4.7 ( r 
.J . " 1 

Dissolved Solids mg/1 1500 
Suspended Solids 5 mg /1 4 115 10 68 
TOC mg/1 8 9.0 1.0 5.0 
Oil-Grease mg/1 J 
Fecal Coliform Ill 100 ml 200 9 6800 57 603 7 
Fecal Strep. 11/100 ml 3 710 66 284 
MBAS mg/1 0.5 
Conductivity Micromhos 10 535 220 410 
Turbidity J.U. 

) Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/ 1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug / 1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Mercury 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standa rds 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means . All o thers are a rithmetic 
4 . Number of samples in violation 
5 . Refer to the list of laboratory detection limits in f ront of tables 

* Variable - refer to Water Quality Standards 



Indian Creek at Point Pleasant 

PARAMETER UNIT wqsl N2 MAX. MIN. ;, ':(;.. '.'4 
--- -···· - - -- -

Flow cfs 
Temperature oc * 8 22.0 1. 0 • ~. "i 

pH s.u. 6.0-9.0 9 8 . 3 7. 4 j () 

NH-3-N mg/1 8 0.35 0.10 'J . ! 5 
TKN-N mg/1 8 0.7 0.3 () . /, 

Nitrate mg/1 7 0. 76 0.05 f , r ,~ 

J ~ 6. 

Total Phosphorous mg/1 8 1.15 0.05 -, 2.·· 

BOD5 mg/1 7 6.0 1.0 ,.., f\ 
!_ . .. ) 

D.O . % Saturation 8 113.0 94.7 J.(,.'. • (, 

D.O. mg/1 s.o 8 14 . 3 8 . 9 11. t 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/ 1 3 1020 10 356 
TOC mg/1 8 51.0 1.0 9.1 
Oil-Grease mg/1 J 
Fecal Coliform Ill 100 ml 200 9 9200 14 126 3 
Fecal Strep. 11/100 ml 3 180 32 67 
MEAS mg/1 o.s 
Conductivity Micromhos 9 500 212 361 

) Turbidity J.U. 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluoride mg/1 1. 3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium 5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
~ercury 5 ug/1 o.s 
Selenium 5 ug/1 5 
Silver 5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg /1 
Hex. Chromiums ug/1 50 

1. Water Quality Standards 
2. Number of samples t aken 
3. Fecal coliform and s trep are geometric means. All others a re a rithme tic 
4 . Number of samples in violation 
5 . Re fer to the list of laboratory detection l imit s in front of tables 

* Variable - refer to Water Quality Standards 



Bear Creek near Chilo 

PARAMETER UNIT wqsl N~ MAX. MIN. . .. ( .-. . , .. ·;4 
- -· ---·- ·-·· ·-

Flow cfs 
Temperature oc * 6 19 .0 3.0 1 ·' $-, 

pH s.u. 6.0-9.0 8 8.3 7. 5 . . 9 
NH-3-N mg/1 7 0.17 0.10 t, . L 1 
TKN-N mg/! 6 0.4 0.3 ( I .. , 
Nitrate mg/1 6 0. 78 0.05 : • . 17 
Total Phosphorous mg/1 6 0.20 0 .06 n . ?. 
BOD5 mg/! 7 2.1 1. 0 I. r, 
D.O. % Saturation 6 110 . 2 85.3 9"/ . '·-} 
D.O. mg/1 5.0 6 14.6 8 . 1 10 . 7 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 1 10 10 10 
TOC mg/1 6 8.0 1.0 3 . 7 
Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 7 1200 1 76 3 
Fecal Strep. 1//100 ml 1 51 51 51 
MEAS mg/1 0 . 5 
Conductivity Micromhos 9 590 220 472 
Turbidity J.U. 

) Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluorid5 mg/1 1. 3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium 5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Merc~ry 5 ug/1 o.s 
Selenium 5 ug/1 5 --
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. Al] othe rs are arithmetic 
4 . Number of s amples in viola tion 
5 . Refe r to the lj st of lahoratory de tection limit s Jn f ront of t ab l es 

* Variable - r efer to Water Quality St anda r ds 



Bullskin Creek near Rural 

-·-------

PARAMETER UNIT wqsl N2 MAX. MIN . A vr; . v4 

------ -
Fl ow cfs 
Temperature oc * 7 21.0 0.0 1 J ' • 
pH s.u. 6.0-9.0 8 8.4 7 .. 6 7. ~! 
NH-3-N mg/1 7 0.31 0.10 0. '-TKN-N mg/I 7 0 .5 0.3 () • I 

Nitrate mg/1 6 0.84 0 .05 d .. 
mg/I 

I 
Total Phosphorous 7 0.10 0 .05 n ~ n; 
BOD5 mg/1 7 2.1 0.9 ·r ' ~ • I.., 
D. O. % Saturation 7 116. 8 93.8 105. C 
D.O. mg/1 5.0 7 14. 6 8 . 6 11. 7 
Dissolved Solids mg/1 1500 
Suspended Solids 5 mg/1 2 10 10 10 
TOC mg/1 7 9.0 1.0 2.9 
Oil-Grease mg/1 5 
Fecal Coliform Il l 100 ml 200 8 2600 4 98 3 
Feca l Strep. 11/100 ml 2 270 166 211 
MBAS mg/1 o.s 
Conductivity Mic romhos 9 525 180 360 
Turbidity J. U. 

) Total Hardness mg/ 1 
Pheno ls ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluor ide rog/1 1. 3 
Arsen ic5 ug/1 50 
Barium 5 ug/1 800 
Cadmi urr. 5 ug/1 5 
Tota l Chromium5 ug/1 300 
Coppe r 5 ug/1 * 
Total I r on ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Mercury 5 ug/1 0 . 5 
Selenium 5 ug/1 5 
Silve rs ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromium5 ug/1 50 

1. Water Qua lity Standa rds 
2. Number of sample s t aken 
3. Fecal coliform and s trep are geome tr ic means. All others are ar ithmet ic 
4 . Number of samples in viola tion 
5 . Refer to the l ist of labora to r y de t ection limfts i n front of t ab les 

* Variabl e - r e fer to Wa t er Quality Standards 



Maumee River at Waterville 

~·----··--

PARAMETER UNIT wqsl N2 MAX. MIN. / , VG . v4 
··---··--·· 

Flow cfs 25 68500 169 23142 
Temperature oc * 15 29.0 o.o 8 . 7 
pH s.u. 6.0-9.0 10 11. 9 7.4 8 . 7 2 
NH-3-N mg/1 22 1.59 0.06 0 . !.8 
TKN-N mg/1 21 2.2 0.3 Ll 
Nitrate mg/1 22 9.85 0.95 3 . 5!1 
Total Phosphorous mg/1 22 0.70 0.06 0 . 30 
BOD5 mg/1 11 12. 4 4.2 6 . 8 
D.O. % Saturation 14 175.3 81.6 104 . 9 
D.O. mg/1 s.o 14 17.0 10.2 12. 1 
Disso lved Solids mg/1 1500 22 469 205 321 
Suspended .Solids 5 mg/1 23 720 21 213 
TOC mg/1 10 19.0 8.0 12.4 
Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 12 2000 1 108 5 
Fecal Strep . f//100 ml 6 9100 70 305 
MBAS mg/1 o. s 10 0.38 0.05 0.18 
Conductivity Micromhos 12 709 401 581 
Turbidity J.U . 10 168.00 2.80 43.88 

) Total Hardness mg/1 4 322 174 263 
Phenol s ug/1 10 1 3.0 3 .0 3.0 
Cyanide 5 mg/1 0.2 1 0.01 0.01 
Chlorid e mg/1 250 22 48.0 19.0 30 . 1 
Fluorid5 rng/1 1. 3 8 0.46 0.17 0.29 
Arsenic ug/1 50 2 10.0 10 .0 
Bar ium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 10 
Total Chromiums ug/1 300 3 30 30 
Copper 5 ug/1 * 3 60 30 · 
Total Iron ug/1 10 26000 610 13532 
Lead 5 ug/1 40 3 18 10 
Manganese 5 ug/1 3 110 60 83 
Mer c~ry5 ug/1 0. 5 3 0. 5 0.5 
Selenium 5 ug/1 5 3 10 · 10 
Silver5 ug/1 1 3 30 30 
Zinc ug/1 * 3 70 30 
Alumium ug/1 
Sulfates mg/1 7 110.0 38 .0 77. 9 
Hex. Chromiums ug/1 so 1 30 30 

1. Water Quality Standa r ds 
2. Number of samples taken 
3. Fecal coliform a nd s trep are geometric means. Al l others are a rithmetic 
4. Number of samp l es in violation 
5 . Re f e r to the l ist of laboratory det ection l imit s i n f r ont of t ab l es 

* Variabl e - r e f e r t o Water Qual i ty Sta nda rd s 



Maumee River At Florida-County Rd. 18 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 1 1020 1020 1020 

Temperature oc * 10 25.0 0.0 11. 9 

pH s. u. 6.0-9.0 9 8.7 7.3 7 . 9 

NH-3-N mg/1 12 0.79 0.05 0.26 

TKN-N mg/1 11 2.6 0.3 J.. 0 

Nitrate mg/1 12 17.50 0.99 !+ . 70 

Total Phosphorous mg/1 11 0.90 0.10 'J. 29 

BOD5 mg/1 10 10.0 2.4 l;. 3 

D.O. % Saturation 9 109.6 15.3 90 . 2 

D.O. mg/1 5.0 9 13.0 6.4 10.4 

Dis so lved Solids mg/1 1500 12 494 200 376 

Suspended Solids 5 mg/1 12 268 28 91 

TOC mg/1 11 21.0 s.o 12 .0 

Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 11 1800 1 110 5 

Fecal Strep. /t/100 ml 6 720 1 113 
MBAS mg/1 0 .5 11 0.42 0.05 0.19 
Conductivity Micromhos 11 740 317 589 

) 
Turbidity J . U. 11 . 180.00 7.50 54.74 

Total Hardness mg/1 4 298 186 252 

Phenols ug/1 10 2 2.0 2.0 
Cyanide 5 mg/1 0.2 2 0.01 0.01 
Chloride mg/1 250 8 42.0 21.0 33.1 

Fluoride mg/1 1. 3 8 0.59 0.16 0.32 

Arsenic5 ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 

Total Chromium 5 ug/1 300 4 30 30 

Copper 5 ug/1 * 4 50 30 

Total Iron ug/1 4 11400 1870 4590 

Lead 5 ug/1 40 4 13 10 

Manganese 5 ug/1 4 120 90 105 

Merc;iry5 ug/1 0.5 4 0.5 o.s 
Selenium 5 ug/1 5 4 10 5 

Silvers ug/1 1 4 30 30 

Zinc ug/1 * 4 60 30 

Alumium ug/1 
Sulfates mg/1 4 91.0 49.0 76.5 

Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2. Number of sampl es taken 
3. Fecal coliform and strep are geometric means. All others are ar ithmet i c 
4. Number of samples in violation 
5. Refer to the list of laboratory detec tion limit s in fro nt of tables 

* Variable - refe r to Water Quality Standar ds 



Auglaize River near Defiance 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. .'4 
- ------- --

Flow cfs 11 1170 42 378 
Temperature oc * 11 22.0 2.0 JO . ~· 
pH s.u. 6.0-9.0 8 8.7 7.4 7 . 1 
NH-3-N mg/1 20 0.60 0.06 0 . 37 
TKN-N mg/1 19 2.4 0.3 .l. 2 
Nitrate mg/1 20 13.50 0.98 L,. 68 
Total Phosphorous mg/1 20 1.00 0.10 0. 3'3 
BOD5 mg/1 9 10.l 2.4 5. 5 
D.O. % Saturation 11 168.4 39.8 97. 8 
D.O. mg/1 5.0 11 16.0 3.5 10. 9 1 
Dissolved Solids mg/1 1500 19 626 208 381 
Suspended Solids 5 mg/1 19 1300 10 309 
TOC mg/1 11 27 3.0 10.7 
Oil-Grease mg/1 5 
Fecal Coliform ti/ 100 ml 200 9 2030 20 76 2 
Fecal Strep. ///100 ml 6 10000 1 142 
MBAS mg/1 0.5 11 1.10 0.10 0.27 1 
Conductivity Micromhos 11 1200 283 721 
Turbidity J.U. 10 · 248 7.30 45 . 03 

) Total Hardness mg/1 6 388 134 285 

Phenols ug/1 10 2 4 .0 4 .0 4.0 
Cyanide 5 mg/1 0.2 2 0 . 01 0.01 
Chloride mg/1 250 18 84.0 19.0 35.9 

Fluoride ro.g/1 1. 3 4 0.70 0 .16 0 . 42 

Arsenic5 ug/1 so 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromium 5 ug/1 300 4 40 30 
Copper 5 ug/1 * 5 70 30. 
Total Iron ug/1 10 34000 700 14923 
Lead 5 ug/1 40 4 18 10 
Manganese 5 ug/1 4 400 60 155 

Mercury5 ug/1 0.5 4 0.5 0.5 
Selenium 5 ug/1 5 4 10 5 
Silver 5 ug/1 1 4 30 30 

Zinc ug/1 * 5 160 30 
Alumium ug/1 
Sulfate 5 mg/1. 4 179.0 42.0 119.5 

Hex. Chromiums ug/1 50 2 30 30 

1. Wate r Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are a rithmetic 
4 . Number of samples in violation 
5 . Refer to the list of l aboratory detec tion limit s in front of t ables 

* Variabl e - refer to Water Qual ity Standards 



Auglaize River at Oakwood 

PARAMETER UNIT WQsl N2 MAX. MIN. r\VG . •;4 
·------~ 

Flow cfs 
Temperature oc * 4 22.0 10.3 15 . 3 
pH s.u. 6.0-9.0 5 8.7 7.80 0 ') 

(j - ...) 

NH-3-N mg/1 3 .16 .06 . 12 
TKN-N mg/1 3 .8 .6 . 7 
Nitrate mg/1 3 6.75 2.50 S. Ol 
Total Phosphorous mg/1 3 0.22 0.20 0 . 2] 
BOD5 mg/1 5 10.8 3.7 6.5 
D.O. % Saturation 4 122.6 78 .0 9 2 . 2 
D.O. rng/1 5.0 4 13.0 7.0 9.4 
Dissolved Solids mg/1 1500 5 744 430 516 
Suspended Solids 5 mg/1 5 72 30 55 
TOC mg/1 3 12.0 1.0 4 . 7 
Oil-Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 5 120 30 75 
Fecal Strep. /1/100 ml 4 80 20 41 
MBAS mg/1 0.5 3 0.29 0.05 0.15 
Conductivity Micromhos 5 ll80 685 890 
Turbidity J.U. 3 11.0 4.60 7.33 

) Total Hardness mg/1 1 319 319 319 
Phenols ug/1 10 
Cyanide 5 mg/1 0 .2 
Chloride mg/1 250 2 43.0 36.0 39.5 
Fluoride rog/ 1 1. 3 1 0.34 0.34 0.34 
Arsenic5 ug/1 50 1 10.0 10.0 
Barium 5 ug/1 800 1 200 200 
Cadmium 5 ug/1 5 1 10 10 
Total Chr omium5 ug/1 300 1 30 30 
Copper 5 ug/1 * 1 30 30 
Total Iron ug/1 1 2150 2150 2150 
Lead 5 ug/1 40 1 15 15 15 
Mang~nese 5 ug/1 1 100 100 100 
Mercury 5 ug/1 0.5 1 0.5 0.5 
Selenium 5 ug/1 5 1 10 10 
Silver5 ug/1 1 1 30 30 
Zinc ug/1 * 1 40 40 
Alumium ug/1 
Sulfate 5 mg/1 1 108.0 .108. 0 108.0 
Hex. Chromiums ug/1 50 1 30 30 

1. Water Quality Standards 
2 . Number of samples taken 

) 3. Fecal coliform and strep are geometric means . All others are arithmetic 
4 . Number of s amples in violation 
5 . Refer to the lis t of l aboratory detection limi.ts in front of tables 

* Variable - refer to Water Quality Standards 



Blanchard River above DuPont 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG . v4 

Flow cfs 
Temperature oc * 9 22.0 1.0 10.1 
pH s.u. 6.0-9.0 9 8.50 6.50 7 . 81 
NH-3-N mg/1 14 1.50 0.05 O. !.rO 
TKN-N mg/1 14 2.9 0.3 (). 9 
Nitrate mg/1 14 6.25 0.05 3 . 71 
Total Phosphorous mg/1 14 0.80 0.20 0 .L.2 
BOD5 mg/1 11 11. 0 2.3 5.3 
D.O. % Saturation 9 125.5 65.7 83.9 
D.O. mg/1 5.0 9 13.3 6.7 9 . 6 
Dissolved Solids mg/1 1500 14 740 168 427 
Suspended Solids 5 mg/1 14 752 10 189 
TOC mg/1 11 20 .0 1.0 9.3 
Oil-Grease mg/1 5 
Fecal Coliform II/ 100 ml 200 9 1070 50 119 2 
Fecal Strep. 11/100 ml 7 60000 30 279 
MBAS mg/1 0.5 11 0.31 0.09 0.17 
Conductivity Micromhos 11 950 283 697 
Turbidity J .U . 11 130.0 1.40 39.90 

) Total Hardness mg/1 4 406 270 329 
Phenols ug/1 10 2 3.0 2.0 
Cyanide 5 mg/1 0.2 2 0.01 0.01 
Chloride mg/1 250 11 47 21.0 34.4 
Fluorid5 mg/ 1 1.3 5 0.83 0.20 0.44 
Arsenic ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromiums ug/1 300 4 30 30 
Copper 5 ug/1 * 4 30 30 
Total Iron ug/1 6 33400 490 12675 
Lead 5 ug/1 40 4 32 10 
Mang~nese 5 ug/1 4 340 50 140 
Mercury 5 ug/1 0.5 4 0.5 o. 5 
Selenium 5 ug/1 5 4 10 · 5 
Silvers ug/1 1 4 30 30 
Zinc ug/1 * 4 30 30 
Alumium ug/1 
Sulfate 5 mg/1 4 165.0 85.0 122.7 
Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 

) 2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4 . Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of t ables 

* Variable - refer to Water Quality Standards 



Blanchard River near Findlay 

PARAMETER UNIT WQSl N2 MAX. MIN. ArG. v4 
---- ·- ·- ---· ------ --

Flow cfs 14 3380 13 599 Temperature oc * 11 23.8 1.0 12. 7 
pH s.u. 6.0-9.0 9 7.9 6.8 7 . 5 
NH-3-N mg/1 12 6.30 0.22 1. 95 
TKN-N mg/1 12 8.1 0.7 3. 1 
Nitrate mg/1 12 7.90 1. 74 4 . 62 Total Phosphorous mg/1 12 3.75 0.10 1. 28 
BOD5 mg/1 10 15.8 2.0 8.2 D.O. % Saturation 11 96.7 24.7 70.9 D.O. mg/1 5.0 11 12.6 2.1 8. 1 3 Dissolved Solids mg/1 1500 12 1198 136 566 Suspended Solids 5 mg/1 12 232 10 62 
TOC mg/1 11 14.0 1.0 9.9 
Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 10 10000 90 480 6 Fecal Strep. 11/100 ml 7 10000 30 307 MBAS mg/1 0,5 11 0.56 0.13 0.25 1 Conductivity Micromhos 11 960 173 734 
Turbidity J.U. 11 68.00 1.90 18.92 
Total Hardness rng/1 6 402 270 325 
Phenols ug/1 10 2 7. 0 2.0 
Cyanide 5 mg/1 0.2 2 0.02 0.01 
Chloride mg/1 250 9 60.0 20.0 41.1 
Fluoride mg/1 1. 3 6 1.08 0.20 0.52 
Arsenic5 ug/1 50 4 10 10 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromium5 ug/1 300 4 30 30 
Copper 5 ug/1 * 5 30 30 
Total Iron ug/1 3 1490 460 947 
Lead 5 ug/1 40 4 11 10 
Mang~nese 5 ug/1 4 180 50 110 
Mercury5 ug/1 0.5 3 0.5 0.5 
Selenium 5 ug/1 5 4 10 5 
Silver5 ug/1 1 4 30 30 
Zinc ug/1 * 5 50 30 
Alumium ug/1 
Sulfate 5 mg/1 4 215.0 105.0 170.7 
Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal colifonn and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of lahoratory detection limits in front of tables 

* Variable - r efer to Water Quality Standards 



) 

PARAMETER 

Flow 
Temperature 
pH 
NH-3-N 
TKN-N 
Nitrate 
Total Phosphorous 

UNIT 

cfs 
oc 
s .u. 
mg/1 
mg/ 1 
mg/1 
mg/1 
mg/1 BOD5 

D.0 . 
n.o. 

% Saturation 

Dissolved Solids 
Suspended Solids 
TOC 

rng/1 
rng/1 
rng/1 
rng/1 

Oil-Grease mg/1 
Fecal Coliform #/100 ml 
Fecal Strep. 
HBAS 
Conductivity 
Turbidity 
Total Hardness 
Phenols 
Cyanide 
Chloride 
Fl uoride 
Arsenic 
Barium 
Cadmium 
To t a l Chromium 
Copper 
Total Iron 
Lead 
Mang?-nese 
Mercury 
Selenium 
Silver 
Zinc 
Alumium 
Sulfate 
Hex . Chromium 

II I 100 ml 
mg/1 

Mi crornhos 
J . U. 
mg/1 
ug/1 
mg/1 
m; / 1 
mg/1 
ug /1 
ug/ 1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug / 1 
ug/ 1 
mg/1 
ug /1 

Augl aize River at Cloverdale 

WQSl 

* 
6 . 0-9 . 0 

5 . 0 
1500 

5 
200 

o.s 

10 
0 . 2 

250 
1.3 

so 
800 

5 
300 

40 

o.s 
5 
1 

so 

* 

* 

8 
7 
12 
11 
12 
1 2 

9 
8 
8 

11 
11 

9 

9 
6 

10 
9 

10 
6 
2 
2 

10 
4 
4 
4 
4 
4 
5 
5 
4 
4 
4 
4 
4 
5 

4 
2 

MAX. 

22. 0 
8 . 50 
2.75 
4 . 0 
6. 77 
1.10 

13.2 
116.9 
12.7 

860 
720 

29.0 

1600 
10000 

0 . 47 
1258 

488 
422 

7.0 
0.01 

130 . 0 
0.85 

18. 0 
200 
10 
40 
60 

32000 
29 

410 
0 . 5 

10 
30 

150 

201. 0 
30 

MIN. 

2 .6 
7. 20 
0.06 
0 .5 
3.20 
0.10 
4 . 5 

40.9 
3.6 

223 
10 
1.0 

30 
20 
0.12 

269 
4 . 30 

112 
6 . 0 
0.01 

20 .0 
0 .17 

10 . 0 
200 

5 
30 
30 

800 
10 
60 
0.5 
5 

30 
30 

42 . 0 
30 

ll. 8 
8. 0 
0. 82 
] . 7 
4 . 65 
0. 69 
7 . 7. 

82. 5 
9.2 

536 
165 

9 . 6 

241 
366 

0 . 24 
933 

68 . 75 
322 

6 . 5 

65.1 
0.51 

11702 

1 90 

137.7 

1 

6 

------ -------------------·- -- --- -·--- --- . --·-·---

1 . Wa t er Quality Standards 
2 . Number of samples taken 
3. Fecal coliform and strep· arc geomet r ic means. Al l others are ac ith~eLi~ 
4. Number of sampJes in vJolation 
* Variable - r e f er to Water Quality Standards Section 



Ottawa River at Kalida 

--------· 
PARAMETER UNIT WQsl N2 MAX. MIN. ;,VG . v4 

··-·- ·-- ---
Flow cfs 
Temperature oc * 11 25.5 2.0 13 . 2 

pH s.u. 6.0-9.0 9 8.5 6.3 7.7 
NH-3-N mg/1 14 3.58 0.24 0 . 8!. 

TKN-N mg/1 14 6.0 0.4 1.7 

Nitrate mg/1 14 11.33 1.47 5 . 79 
Total Phosphorous mg/1 14 0.80 0.20 ') . L.? 

BOD5 mg/1 11 11. 8 2.2 6 . 5 
D.O. % Saturation 11 111.3 51. 7 80 . 1 
D.O. mg/1 5.0 11 11.0 4.5 8.6 2 

Dissolved Solids rog/1 1500 14 1030 152 527 
Suspended Solids 5 mg/1 14 595 10 118 

TOC mg/1 11 13.0 3.0 9.5 
Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 9 1670 .0 70 344 6 

Fecal Strep. 11 /100 ml 8 36000 30 317 
MBAS mg/1 0.5 1 .500 .500 .500 
Conductivity Micromhos 11 1510 237 978 
Turbidity J.U. 11" 80.0 1. 70 24 . 35 

) Total Hardness rng/1 5 404 286 336 

Phenols ug/1 10 5 9.0 2.0 
Cyanide 5 mg/1 0.2 2 0.01 0.01 
Chloride rog/1 250 10 17-6.0 21.0 89 . 4 

Fluoride rng/1 1. 3 5 0.86 0.27 0 . 52 

Arsenic5 ug/1 50 5 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 5 10 5 
Total Chromium5 ug/1 300 5 40 30 
Copper 5 ug/1 * 5 40 30 

Total Iron ug/1 6 25000 280 7820 

Lead 5 ug/1 40 4 10 10 
Manganese 5 ug/1 4 130 50 78 

Merc~ry5 ug/1 0 . 5 4 0.5 0.5 
Seleniums ug/1 5 4 10 . 5 

Silvers ug/1 1 4 30 30 

Zinc ug/1 * 5 60 30 
Alumium ug/1 
Sulfate 5 mg/1 4 270.0 119 .o 221. 2 

Hex. Chromiums ug/1 50 2 32 30 

1. Water Quality Standards 
2. Number of sampl es taken 
3. Fecal coliform and strep are geometric means. All o thers a r e a rithme tic 
4. Number of samples in violation 
5. Refer to the list of l aboratory de t ection limits in front of t ab l es 

* Variable - re fer to Water Quality Standards 



Ottawa River a t Allentown 

PARAMETER UNIT WQsl N2 MAX. MUL AVG. i;4 

Flow cfs 10 127 24 54 Temperature oc * 11 25 3.0 14 . 3 pH s.u. 6.0-9.0 9 8.1 6.7 7.6 NH-3-N mg/1 11 16.80 1. 22 9 . 21 TKN-N mg/1 11 21. 5 2.3 11. 6 Nitrate mg/1 11 10.75 2.31 C ' -

Total Phosphorous mg/1 .J . O I 
11 1. 30 0.10 0 .64 

BOD5 mg/1 11 36. 0 3~:5 7~:2 D.O . % Saturation 11 123 
D.0. mg/1 5.0 11 12.8 2.9 8 . 0 3 
Dis so lved Solids mg/1 1500 11 1190 176 688 
Suspended Solids 5 mg/1 10 145 10 32 
TOC mg/1 11 15 . 0 5 .0 9.5 
Oil-Grease mg/1 J 1 0.5 0 .5 
Fecal Coliform 11/100 ml 200 10 4300 90 510 6 
Fecal Strep . ft/100 ml 8 71000 30 216 
MBAS mg/1 0.5 11 0. 94 0 . 18 0.43 3 
Conductivity Micromhos 11 1876 277 1 297 

) 
Turbidity J.u. 10 58.0 1. 70 14.83 
Total Hardness mg/1 6 480 308 377 
Phenols ug/1 10 5 17. 0 3.0 8 . 4 2 
Cyanide 5 mg/1 0 . 2 2 0.03 o. 02 
Chloride mg/1 250 8 230 .0 9.8 . 0 160 . 7 
Fluoride mg/1 1.3 5 1. 25 0.36 o. 75 
Arsenic5 ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromium5 ug/1 300 5 230 100 144 
Coppers ug / 1 * 5 40 30 
Total Iron ug / 1 3 1350 220 597 
Lead 5 ug/1 40 4 10 10 
Mang~nese 5 ug/1 4 140 110 128 
Mercury5 ug/1 0.5 3 0 . 5 0. 5 
Selenium 5 ug/1 5 4 10 s 
Silvers ug /1 1 4 30 30 
Zinc ug/1 * 5 130 40 82 
Alumium ug/1 -----
Sulfate 5 mg/1 4 540 184 346 
Hex. Chromium5 ug/1 50 2 141 103 122 2 

1 . Water Quality Standards 
2. Number of samples t aken 
3. Fecal coliform and strep are geometric means. All o thers are ar i thmetic 
4. Number of samp l es in violation 
5. Refer t o t he lis t of laboratory detection limit s in front o f t ables 

* Variable - r efer to Water Quality Standards 



PARAMETER 

Flow 
Temperature 
pH 
NH-3-N 
TKN-N 
Nitra te 
Total Phosphorous 

UNIT 

cfs 
oc 
s.u. 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 BOD5 

D.0. 
D.O. 

% Saturation 

Dissolved Solids 
Suspended Solids5 
TOC 

mg/1 
mg/1 
mg/1 
mg/1 

Oil-Grease 
Fecal Coliform 
Fecal Strep. 
MBAS 
Conductivity 
Turbidity 
Total Hardness 
Ph enols 
Cyanide 5 
Chloride 
Fluorid5 Arsenic 
Barium 5 
Cadmium 5 

mg/1 
ll/100 ml 
tl/100 ml 

mg/1 
Micromhos 

J.U. 
mg/1 
ug/1 
mg/1 
mg/1 
mg/1 
ug/1 
ug/ 1 

Total Chromium 5 
Copper 5 

ug/1 
ug/1 
ug/1 

Total Iron 
Lead 5 
Mang1?-nese 5 
Mercury5 
Selenium 5 
Silvers 
Zinc 
Alumium 
Sulfate 5 
Hex. Chromium 5 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug /1 
ug/1 
mg/1 
ug/1 

Ottawa River above Lima 

wqsl 

* 
6.0-9.0 

5.0 
1500 

5 
200 

0 .5 

10 
0.2 

250 
1.3 

50 
800 

5 
300 

40 

0.5 
5 
1 

* 

* 

50 

7 
7 
3 
3 
3 
3 
7 

7 
7 
7 
3 

7 
6 
3 
7 
3 
l 

3 
1 
l 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

MAX. 

25.0 
8.3 
0.25 
0.7 
6.01 
0.2 
7.8 

12.3 
686 

36 
3 

310 
600 

0.14 
1050 

11 
422 

40 
o.44 

10 
200 
10 
30 
30 

330 
10 
30 
o.s 

10 
30 
30 

151 
30 

MIN. 

7.5 
8.0 
0.07 
0.4 
1.65 
0.1 
2.0 

3.9 
400 

10 
1 

30 
20 
0.07 

648 
2 .1 

422 

30 
0.44 

10 
200 
10 
30 
30 

330 
10 
30 
0.5 

10 
30 
30 

151 
30 

AVG . 

17.0 
8.0 
0.17 
0.5 
3 . 5!1 

() . .l 
4 . 0 

7.6 
552 

20 

133 
235 

0.11 
848 

5.6 

36 

v4 

- ·'------
1. Water Quality Standa rds 
2. Number of samples taken 
3. Fecal coliform and strep a r e geometric means. All others are a rithmetic 
4. Number of sampl es in violation 
5 . Refer to the list of laboratory detection limits in front of tables 

* Variable - refe r to Water Quality Standards 



Auglaize River near Fort Jennings 

PARAMETER UNIT WQsl N2 MAX. MIN. ,'.....VG . v4 
------·--

Flow cfs 14 6150 1 1244 

Temperature oc * 8 22 2.6 12 . 8 

pH s . u. 6 . 0-9.0 7 8.6 7.9 8 . 3 

NH-3-N mg/1 13 0.47 0.05 0 . 21. 

TKN-N mg/1 13 1.4 0.3 o. 7 

Nitrate mg/1 12 11.36 0.05 3 . (J6 

Total Phosphorous mg/1 13 0.67 0.20 0.39 

BOD5 mg/1 8 10.8 3.2 5 .r) 

D.O. % Saturation 8 106 . 5 50.0 8'1 . 6 

D.O. mg/1 5.0 8 13.8 4.4 9 . 2 1 

Dissolved Solids mg/1 1500 11 688 234 470 
Suspended Solids 5 mg/1 11 465 10 116 
TOC mg/1 11 27.0 1.0 10.0 
Oil-Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 8 1900 30 263 4 
Fecal Strep. 11/100 ml 6 10000 1 153 
MBAS mg/1 0 .5 11 0.24 0.07 0.13 
Conductivity Micromhos 9 1600 616 905 

) 
Turbidity J.U. 10 240 3 .70 41.86 
Total Hardness mg/1 6 420 118 325 
Phenols ug/1 10 2 3.0 2.0 
Cyanide 5 mg/1 0.2 2 0.01 0.01 
Chloride mg/1 250 11 63.0 19.0 37.9 
Fluorid.5 rng/1 1.3 4 o. 74 0.17 o.44 
Arsenic ug/1 50 4 10 .0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromium5 ug/1 300 4 30 30 
Copper 5 ug/1 * 5 60 30 
Total Iron ug/1 4 29000 1800 13183 
Lead 5 ug/1 40 3 10 10 
Manganese 5 ug/1 4 390 70 183 
Mercury5 ug/1 0.5 4 0.5 o.s 
Selenium 5 ug/1 5 4 10 5 
Silver5 ug/1 1 4 30 30 
Zinc ug/1 * 5 140 30 
Alumium ug/1 
Sulfate 5 mg/1 4 130.0 40.0 100.2 
Hex. Chromium5 ug/1 50 2 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep ar e geometric means. All others are a rithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of tabl es 

* Variable - refer to Wate r Quality Standards 



Tiffin River near Defiance 

PARAMETER UNIT wqsl N2 MAX. MIN. 1'-..V(;. v4 
- ·- ·--· ---~-- -

Flow cfs 
Temperature oc * 15 24. 0 o.o 12 . t. 
pH s.u. 6.0-9.0 11 8.1 7.5 7 . '6 
NH-3-N mg/1 22 0.73 0.05 () ') 1 

a f .:.. 

TKN-N mg/1 22 3.1 0.3 0 . 9 
Nitrate mg/1 22 5.70 0.11 2 . 9:, 
Total Phosphorous mg/1 21 0.50 · 0.10 0 . '5() 

BOD5 mg/1 10 4.5 2.2 3 . 3 
D.O. % Saturation 14 105.8 42.5 76 . 7 
D.O. mg/1 5.0 14 12.0 3.7 8 . 8 1 
mis solved Solids mg/ 1 1500 23 514 199 339 
Suspended Solids 5 mg/1 23 416 16 163 
TOC mg/1 14 26 1.0 11. 7 
Oil-Grease mg/1 5 
Fecal Coliform ll/100 ml 200 12 1800 20 240 7 
Fecal Strep. I! /100 ml 6 2300 1 133 
MBAS mg/1 0.5 13 0 .35 0.06 0.14 
Conductivity Micromhos 13 2000 378 713 
Turbidity J.U. 12 240 9.20 61.60 

) Total Hardness mg/1 7 348 172 263 
Phenols ug/1 10 2 3.0 2.0 
Cyanide 5 mg/1 0.2 2 0.01 0.01 
Chloride mg/1 250 17 42.0 18.0 27.4 
Fluoride mg/1 1. 3 5 0.38 0.15 0.26 
Arsenic5 ug/1 50 5 10.0 10.0 
Barium 5 ug/1 800 5 200 200 
Cadmium 5 ug/1 5 5 10 5 
Total Chromiums ug/1 300 5 30 30 
Copper 5 ug/1 * 6 60 30 
Total Iron ug/1 11 21500 1590 12526 
Lead 5 ug/1 40 5 35 10 
Manganese 5 ug/1 5 230 100 142 
Merc~ry5 ug/1 0.5 5.0 0.8 0.5 1 
Selenium 5 ug/1 5 5 10 5 
Silvers ug/1 1 5 30 30 
Zinc ug/1 * 6 120 30 
Alumium ug/1 
Sulfates rng/1 4 81.0 41.0 64.7 
Hex. Chromium5 ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are a rithmetic 
4. Number of samp l es in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Quality Standa rds 



Maumee River at Defiance 

------· 
PARAMETER UNIT wqsl N2 MAX. MIN. :~VG . ·:!. 

---- ·- - ·-··-

Flow cfs 
Temperature oc * 11 24 4.0 13 .(J 

pH s.u. 6.0-9.0 10 8.70 7 .10 7. 35 
NH-3-N mg/1 21 0.93 0.04 o. 30 

TKN-N mg/1 21 2.0 0.3 o. ~ 
Nitrate mg/1 21 20.90 a.so 3 . 75 
Total Phosphorous mg/1 21 0.50 0.10 0 . 26 

BOD5 mg/1 10 7.5 1.5 4 . .:_ 

D.0. % Saturation 9 116.3 56.S 91. 9 

D.O. mg/1 5.0 9 12.1 4.8 10 . l 1 

Dissolved Solids mg/1 1500 21 710 215 357 

Suspended Solids 5 mg/1 20 458 10 157 
TOC mg/1 12 24.0 1.0 12. 2 

Oil-Grease mg/1 s 
Fecal Coliform /1/100 ml 200 11 1300 1 121 4 

Fecal Strep . 11/100 ml 5 220 10 58 

MBAS mg/1 0.5 12 o.45 0.06 0.20 

Conductivity Micromhos 12 1700 378 705 
Turbidity J.U. 11 · 180.0 7.30 49.21 

) Total Hardness mg/1 6 320 170 263 

Phenols ug/1 10 2 2 .0 2.0 

Cyanide 5 mg/1 0.2 2 0.01 0.01 

Chloride mg/1 250 17 50.0 17 .o 26.3 

Fluorid5 mg/ 1 1. 3 8 0.52 0.15 0. 30 

Arsenic ug /1 50 4 10.0 10.0 

Bar ium 5 ug/ 1 800 4 200 200 

Cadmi um 5 ug/1 5 4 10 5 
Total Chromium 5 ug/1 300 4 30 30 
Copper 5 ug /1 * 5 60 30 

Total Iron ug/1 10 19500 1160 9333 

Lead 5 ug /1 40 4 20 ·10 

Mang~nese 5 ug /1 4 110 19 80 

Mercury5 ug/1 0. 5 4 0.5 0.5 

Selenium 5 ug/1 5 4 10 . 5 
Silve rs ug/1 1 4 30 30 

Zinc ug/1 * 4 50 30 

Alumium ug/1 
Sulfa t e s mg/1 4 107.0 45. 0 77 . 2 

Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2 . Number of samples t aken 
3. Fecal coliform and strep are geometric means. All others a re arithme tic 
4 . Number of samples i n violation 
5. Refer to the l is t of l aboratory detec t ion limits in front of t ables 

* Va riable - refer to Water Quality Standar ds 



Maumee River at Antwerp 

PARAMETER UNIT WQsl N2 MAX. MIN. ,,·:c . ·:4 

Flow cfs 20 17700 122 599 9 
Temperature oc * 13 23.0 o.o JJJ . 3 
pH s.u. 6.0-9 . 0 9 . 8.4 7. 20 7 . 80 
NH-3- N mg/1 19 0.96 o.os 0 . 34 
TKN-N mg/1 18 1.5 0.6 1. () 
Nitrate mg/1 19 18 1.03 J . 65 
Total Phosphorous mg/1 19 0.50 0.10 · 0 . 26 
BOD5 mg/1 9 7 . 8 2 . 7 !! • 8 
D.O . % Saturation 12 90 .8 50.6 79 . 7 
D.O. rng/1 s.o 12 12.2 4 . 4 9 . 5 1 
Dissolved Solids mg/1 1500 19 652 200 351 
Suspended Solids 5 rng/1 19 614 10 161 
TOC mg/1 12 25 .0 1.0 13. 4 
Oil- Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 10 2570.0 70 337 7 
Fecal Strep. tl/100 ml 6 4100 1 129 
MBAS mg/1 0.5 12 0.41 0.05 0.18 
Conductivity Micromhos 12 1550 362 683 
Turbidity J.U. 11 144.0 13.0 40 .18 
Total Hardness mg/1 6 338 184 269 
Phenols ug/1 10 2 2.0 2 . 0 
Cyanide 5 mg/1 0 . 2 2 0.01 0.01 
Chloride mg/1 250 14 43 . 0 17.0 27 '. 8 
Fluorid5 mg/1 1. 3 8 o . 57 0. 16 0 . 31 
Arsenic ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmi um 5 ug/1 5 4 10 5 
Total Chromiums ug/1 300 4 30 30 
Copper 5 ug/1 * 5 60 30 · 
Total Iron ug/1 7 20400 1790 1029 7 
Lead 5 ug/1 40 3 12 10 
Manganese 5 ug/1 4 150 llO 1 28 
Merc~ry 5 ug/1 0 . 5 6. 0.5 0.5 
Selenium 5 ug /1 5 4 10 . 5 
Silver5 ug/1 1 ~ 30 30 
Zinc ug/1 * 5 60 30 
Alumium ug/1 
Sulfate 5 rng/1 4 93.0 48 . 0 76 . 2 
Hex . Chromium5 ug/1 so 2 30 30 

1 . Water Quality Standards 
2. Number of sample s taken 
3 . Fecal coliform and s trep are geometric means. All othe rs are arithmetic 
4. Number of samp les in violation 
5 . Refer to the list of l aboratory detection limits in front of tab l es 

* Variable - refer to Water Qua lity Standards 



St. Marys River at Willshire 

PARAMETER UNIT wqsl N2 MAX. MIN. A l.'G . v4 
-- --

Flow cfs 4 823 25 2 31 
Temperature oc * 10 21. 6 o.o 9 . :, 

pH s.u. 6.0-9.0 10 7.9 7.2 7. 7 

NH-3-N mg/1 8 .58 . 05 . 21 

TKN-N mg/1 8 .9 .5 . 7 

Nitrate mg/1 8 4.90 .85 2 . 4 !1 

Total Phosphorous mg/1 8 .40 .10 .26 

BOD5 mg/1 11 6.1 2 .4 4 .Fi 

D.O. % Saturation 10 99.2 52.3 81. 4 

n.o. mg/1 5.0 10 13.0 4 .6 9. 6 1 

Dissolved Solids mg/1 1500 11 557 310 445 

Suspended Solids 5 mg/1 11 504 27 124 

roe mg/1 8 24.0 1.0 9.6 

Oil-Grease mg/1 5 
Fecal Coliform /1/100 ml 200 11 10200 200 782 11 

Fecal Strep . 11/100 ml 4 10000 llO 1486 

MBAS mg/1 0.5 8 .39 .05 .16 

Conductivity Micromhos 10 763 258 644 

Turbidity J.U. 8 360.00 8.00 70.89 

Total Hardness mg/1 3 358 118 267 

Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 4 43 .0 20.0 35 . 5 

Fluorid5 mg/1 1. 3 3 .32 .15 .26 

Arsenic ug/1 50 3 10.0 10.0 

Barium 5 ug/1 800 3 200 200 

Cadmium 5 ug /1 5 3 10 10 

Total Chromiums ug/1 300 3 40 30 

Copper 5 ug/1 * 3 30 30 

Total Iron ug/1 3 28700 1160 11520 

Lead 5 ug/1 40 3 10 10 

Manganese 5 ug/1 3 280 100 193 

Mercury5 ug/1 0.5 3 .5 . 5 

Selenium 5 ug/1 5 3 10 10 

Silvers ug/1 1 3 30 30 

Zinc ug/1 * 3 130 30 

Alumium ug/1 
Sulfate 5 mg/1 3 121.0 35.0 92.3 

Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2 . Number of samples taken 
3. Feca l coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in vio lation 
5 . Refer to the lis t of l aboratory de t ec tion l imit s ju f r ont of tables 

* Variabl e - r e fer to Wat er Quality Standards 



Portage River at Woodville 

· ·------
--- - ------

PARAMETER UNIT WQSl N2 MAX . MIN. _:. ·. r,. v4 

--·-- ·--· -·- -- -- .. 

Flow cfs 12 3370 10 613 

Temperature oc * 11 26 . 2 o.o 11 . 7 

pH s.u. 6.0-9.0 9 8.80 7.4 8 . Fl 

NH-3-N mg/1 10 1. 00 0.07 0. 30 
TKN-N mg/1 10 1. 9 0.5 1 . 0 

Nitrate mg/1 10 4.30 0.05 2.21 

Total Phosphorous mg/1 10 0.60 0.10 0 . 28 
BOD5 mg/1 10 22.4 1.5 8 .1 
D.O . % Saturation 11 169.4 76.7 96 . !.. 

D. O. mg/1 5.0 11 14 . Li 6.7 10.6 
Dissolved Solids mg/1 1500 11 688 338 524 
Suspended Solids 5 mg/1 11. 984 10 113 
TOC mg/1 10 23.0 LO 12.2 
Oil-Grease mg/1 5 
Fecal Coliform Ill 100 ml 200 11 5000 15 206 5 
Fecal Strep. fl/100 ml 8 1600 10 72 
MBAS mg/1 0.5 10 0.37 0.07 0.18 
Conductivity Micromhos 10 1020 491 809 
Turbidity J.U. 10 330.0 1.3 42.55 

} Total Hardness mg/1 4 388 264 337 
Phenols ug/1 10 2 6.0 4.0 5.0 
Cyan ide 5 mg/1 0.2 2 0.01 0.01 
Chloride mg/1 250 10 109.0 34.0 62.5 
Fluorid5 mg/ 1 1. 3 3 0.54 0.30 0.40 
Arsenic ug/1 50 4 10 . 0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromiums ug/1 300 4 30 30 
Copper 5 ug/1 * 4 40 30 
Total Iron ug/1 3 470 180 280 
Lead 5 ug /1 40 4 10 10 
Manganese 5 ug/1 4 120 30 

Merc~ry5 ug/1 0.5 4 o.s o.s 
Selenium 5 ug/1 5 4 10 5 
Silver 5 ug/1 1 4 30 30 

Zinc ug/1 * 4 40 30 
Alumium ug/1 
Sulfates mg/1 3 143.0 120.0 131.3 

Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
) 2 . Number of samples taken 

3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples i n violation 
5. Refer to the list of labora tory detection limi t s in front of tables 

* Variable - refer to Water Quality Standards 



) North Branch Portage River at Pem~~rville 

PARAMETER UNIT wqsl N2 MAX. MIN. t .... l..'G . v4 
-· -- ··- ·- --· -

Flow cfs 
Temperature oc * 6 24.0 6 .o l IS . 4 

pH s.u. 6.0-9.0 6 8. 70 7 . 30 8 . 1 

NH-3-N mg/1 3 0.43 0.16 () . 29 

TKN-N mg/1 3 1. 0 0.4 () . 7 

Nitrate mg/1 3 5.46 4 . 29 .'.i . n 1 

Total Phosphorous mg/1 3 0.30 0.10 o. :n 
BOD5 mg/1 6 6.4 2.0 4 . 2 
D.O. % Saturation 6 117 .6 72.8 91.1 
D.O. mg/1 5.0 6 12. 7 7. 4 9 .1 
Dissolved Solids mg/1 1500 6 626 374 538 
Suspended Solids 5 mg/1 6 184 10 39 
TOC mg/1 3 13.0 6 .0 9 . 3 
Oil-Greas1:. mg/1 5 
Fecal Colif 0,rm tl/100 ml 200 6 3200 130 669 5 
Fecal Strep. If /100 ml 5 500 60 202 
hBAS mg/1 0.5 3 0.21 0 . 12 0 .15 
Conductivity Micromhos 5 967 563 830 

) 
Turbidity J.U. 3 128. 00 1.40 44 .27 

Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/ 1 0.2 
Chloride mg/1 250 2 67 .0 66 . 0 66.5 

Fluori.d5 mg/1 1. 3 1 0.36 0 . 36 0 . 36 

Arsenic ug/1 50 1 10 . 0 10.0 
Barium 5 ug/1 800 1 200 200 
Cadmium 5 ug/1 5 1 10 10 
Total Chromiums ug/1 300 1 30 30 
Copper 5 ug/1 * 1 30 30 

Total Iron ug/1 1 280 280 280 

Lead 5 ug/1 40 1 10 10 
Manganese 5 ug/1 1 40 40 40 

Merc~r y5 ug/1 0.5 1 0 . 5 0.5 
Selenium 5 ug/1 5 1 10 10 
Silver 5 ug/1 1 1 30 30 

Zinc ug/1 * 1 30 30 
Alumium ug/1 
Sulfates mg/1 1 145 . 0 145.0 145 .0 

Hex. Chromiums ug/1 50 1 30 30 

1 . Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and str ep are geometric means. All others are arithmetic 
4 . Number of samples in violation 
5 . Refer to the list of l aboratory detection limit s in front of t ables 

* Variable - refer to Water Quality Standards 



) 

Sandusky River near Fremont 

PARAMETER UNIT wqsl N2 MAX. MIN. ;, \'( .·. _____ .__ ·- --

Flow cfs 13 5220 4 696 
Temperature oc * 10 24.S o.o 9 . 7 
pH s.u. 6.0-9 .0 9 8.6 7.6 8 . 0 
NH-3-N mg/1 12 0.60 0.05 rJ . 21 
TKN-N mg/1 12 1.3 0.3 U. 6 
Nitr ate mg/1 12 16.76 0.05 ].07 
Total Phosphorous mg/1 12 0.23 0.10 o. n 
BOD5 mg/1 11 6.4 1.4 3 . f; 
D.O. % Saturation 10 121.0 51.2 9Li . 2 
D.O. mg/1 5.0 10 14.6 4.3 11. 2 
Dissolved Solids mg/1 1500 11 566 268 462 
Suspended Solids 5 mg/1 11 118 10 42 
TOG mg/1 12 22.0 1.0 8.9 
Oil-Grease mg/1 5 
Fecal Coliform lf/100 ml 200 10 3000 20 219 
Fecal Strep. 11/100 ml 7 1670 90 461 
MBAS mg/1 0.5 12 0.40 0.05 0.12 
Conductivity Micromhos 10 835 417 705 
Turbidity J. U. 12 96. 00 2 . 20 20 . 23 
Total Hardness mg/1 3 406 288 349 
Phenols ug/1 10 4 2.0 2 .0 
Cyanide 5 rng/1 0 . 2 '2 0.01 0 . 01 
Chloride mg/1 250 12 53 .0 18.0 35.2 
Fluoride mg/1 1. 3 4 0.44 0.28 0. 36 
Arsenic5 ug/1 50 4 10 .0 10 .0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromium5 ug/1 300 4 30 30 
Copper 5 ug/1 * 4 50 30 
Total Iron ug/1 3 550 370 457 
Lead 5 ug/1 40 4 10 10 
Manganese 5 ug/1 4 140 30 
Merc~ry 5 ug/1 0 . 5 4 0.5 0.5 
Selenium 5 ug/1 5 4 10 5 
Silvers ug/1 1 4 30 30 
Zinc ug/1 * 4 40 30 
Alumium ug/1 
Sulfate 5 mg/1 4 163.0 116.0 135.7 

Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2 . Number of samples taken 
3 . Fecal coliform and strep are geometric means. All oth.:~rs are arithmetic 
L1 • Number of samples in violation 
5 . Refer to the list of l aboratory detection limits in fro nt of tables 

* Variable - refer to Water Quality Standards 

·;4 

1 

4 



Sandusky River near Mexico 

--- - -
PARAMETER UNIT wqsl N2 MAX. MIN. ,,., T)( 

t . ~ l • ';4 
. . . ,. ___ 

Flow cfs 13 6800 49 1'142 
Temperature oc * 9 23.16 0 . 0 8. 4 
pH s.u. 6.0-9.0 9 8.1 7.6 7 . 8 
NH-3-N mg/1 12 0.57 0.05 0 . 29 
TKN-N mg/1 12 1. 2 0.4 0 . 7 
Nitrate mg/1 12 12.52 0.30 3. !,. 5 
Total Phosphorous mg/1 12 0.30 0.07 0 . J 6 
BOD5 mg/1 11 7.2 1.3 3 . 8 
D.O. % Saturation 9 142.6 62.7 93.4 
D.0. mg/1 5.0 9 17.4 6.4 11. 3 
Dissolved Solids mg/1 1500 10 612 376 484 
Suspended Solids 5 mg/1 10 113 10 44 
TOC mg/1 12 J.6.0 1.0 7. 2 
Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 10 830 1 53 3 
Fecal Strep . 11/100 ml 8 1700 20 139 
MBAS mg/1 o.s 1 2 0.33 0.06 0.15 
Conductivity Micromhos 10 851 428 716 

) 
Turbid ity J.U. 12 96.00 3.70 27. L,3 
Total Hardness mg/1 4 410 230 346 
Phenols ug/1 10 2 2.0 2.0 
Cyanide 5 mg/1 0.2 2 0.01 0.01 
Chloride mg/1 250 8 40.0 14.0 26. 7 
Fluoride rog/1 1.3 4 0.43 0.32 0.37 
Arsenics ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromium 5 ug/1 300 4 30 30 
Copper 5 ug/1 * ·4 30 30 · 

Total Iron ug/1 4 3100 300 1 600 
Lead 5 ug/1 40 4 13 10 
Manganese 5 ug/1 4 130 40 85 
Merc~ryS ug/1 o.s 4 o.s 0.5 
Selenium 5 ug/1 5 3 10 5 
Silvers ug/1 1 4 30 30 

Zinc ug/1 * 4 30 30 

Alumium ug/1 
Sulfate 5 mg/1 4 169.0 89.0 132.7 

Hex. Chromium5 ug/1 50 2 30 30 

1. Wa t e r Quality Standards 
2. Number of samples taken 
3. Fecal co l i f orm and s trep a re geometric means . All other s are arithmetic 
4. Numbe r of samples i n violation 
5 . Re f e r to the lj st of l aboratory de tection l imits in front of t ab l es 

* Variable - refer to Water Quality Standards 



Tymochtee Creek at Crawford-S . R. 199 

--- - -·--¥-- --
--------

PARAMETER UNIT WQsl N2 MAX. MIN. ! ~".'C . '.'4 

Flow cfs 12 71 2 33 

Temperature oc * 10 25.8 o.o "IQ. l 

pH s . u . 6.0-9.0 9 6.0 7.50 7 . 7~ 

NH-3- N mg/1 11 0 .57 0.05 0 . 27 

TKN-N mg/1 11 1.1 0.3 n . 6 
Nitrate mg/1 11 24 . 62 0.10 L1 • (, I 

Total Phosphorous mg/1 11 0.20 0.10 () . l ? 

BOD5 mg/1 11 7.2 1.0 3. 8 

D.0. % Satur ation 10 105.2 41.5 8j . 3 

D. 0. mg/1 5 .0 10 13 . 0 3 .4 9 . 6 1 

Dissolved Solids mg/1 1500 10 722 286 520 

Suspended Solids 5 mg/1 10 157 10 50 

TOC mg/1 11 20.0 2 .0 10.4 
Oil-Grease mg/1 5 
Fecal Coliform fl/ 100 ml 200 10 2000 30 128 3 

Fecal Strep. 11/100 ml 8 4700 20 174 
MBAS mg/1 0.5 1 2 0.44 0.05 0.13 

Conductivity Micromhos 10 965 394 741 

) Turbidity J.U. 11 180.00 4.20 40 . 02 

Total Hardness mg/1 4 490 326 405 

Phenols ug/1 10 2 2. 0 2 . 0 
Cyanide 5 mg/1 0 . 2 2 0.01 0.01 

Chloride mg/1 250 8 39.0 12.0 26.0 

Fluorid5 rng/1 1.3 4 0.50 0 . 31 0. 42 

Arsenic ug/1 50 4 10. 0 10.0 
Barium 5 ug/1 800 4 200 200 

Cadmium 5 ug/1 5 4 10 5 

Total Chromium 5 ug/1 300 4 30 30 

Copper 5 ug/1 * 4 40 30 

Total Iron ug/1 4 2490 580 1340 
Lead 5 ug/1 40 4 10 10 

Mang~nese 5 ug/1 4 110 50 80 

Mercury 5 ug/1 0 . 5 4 o.s 0.5 

Selenium 5 ug/1 5 4 10 5 
Silver5 ug/1 1 4 30 30 

Zinc ug/1 * 4 30 30 

Alumiurn ug/1 
Sulfates mg/1 4 230. 0 123.0 190.5 

Hex . Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
) 2 . Number of samples taken 

3. Fecal coliform and st rep are geometr i c means. All others are arithmetic 
4. Number of s amples in violation 
5. Re fer to the list of laboratory det ec tion limit s in front of tables 

* Variable - refe r to Wate r Quality Stand a rds 



Sandusky River below Upper Sandusky 

- ·--~·-·-
PARAMETER UNIT wqsl N2 MAX. MIN. /.._'f.'C. v4 

·-·-·- -

Flow cfs 8 166 17 93 

Temperature oc * 5 25.0 7.5 15 .9 

pH s.u. 6.0-9.0 6 8.5 7.8 8. J 

NH-3-N mg/1 4 0.29 0.06 0. l ~ 
TKN-N mg/1 4 0.8 0.3 0 . 6 
Nitrate mg/1 4 4.01 1.11 2 . .5 7 

Total Phosphorous mg/1 4 o.31 0.10 0. 20 

BOD5 mg/1 6 8.8 1.4 4. 0 

D.O. % Saturation 5 96.5 51.2 78. 9 
D.O . mg/1 5.0 5 11.2 4.3 8.1 1 

Dissolved Solids mg/1 1500 6 496 329 421 
Suspended Solids 5 mg/1 6 96 10 53 
TOC mg/1 4 14.0 1.0 7.7 
Oil-Grease mg/1 5 
Fecal Coliform 1//100 ml 200 5 1100 30 220 3 

Fecal Strep. tl/100 ml 4 2330 40 443 
MBAS mg/1 0.5 4 0.18 0.06 0.10 

Conductivity Micromhos 5 747 507 659 

) Turbidity J. U. 4 · 54.00 3.00 16.02 

Total Hardness mg/1 1 306 306 306 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 3 39.0 17.0 28.3 

Fluorid5 mg/1 1. 3 1 0.37 0.37 0.37 

Arsenic ug/ 1 50 1 10.0 10.0 
Barium 5 ug/1 800 1 200 200 
Cadmium 5 ug /1 5 1 10 10 
Total Chromiums ug/1 300 1 30 30 
Copper 5 ug/1 * 1 30 30 

Total Iron ug/1 1 2070 2070 2070 

Lead 5 ug/1 40 1 10 10 10 

Manganese 5 ug/1 1 80 80 80 

Merc~ryS ug/1 0.5 1 0.5 0.5 
Selenium 5 ug/1 5 1 10 10 
Silver5 ug/1 1 1 30 30 

Zinc ug/1 * 1 30 30 

Alumium ug/1 
Sulfates mg/1 1 93.0 93.0 93.0 

Hex. Chromiums ug/1 50 1 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and s trep are geometric means. All othe rs are arithmetic 
4. Number of sampl es in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - refer t o Water Quality Standards 



Huron River below Milan-Mud Brook Rd. 

·---- --· 

PARAMETER UNIT WQsl N2 MAX. MIN. :~ ··vc~ .. ·.14 
----· .. -- ~-· -- ----- -

Flow cfs 11 4970 5 584 

Temperature oc * 9 27.0 o.o 13. () 

pH s.u. 6.0-9.0 10 8.2 7.1 7 . 8 

NH-3- N mg/1 10 o. 71 0.06 0 . 25 

TKN-N mg/1 7 1.3 0.3 0 . 7 

Nitrate mg/1 10 6.30 0.29 1. 98 

Total Phosphorous mg/1 10 0.60 0.08 o. 29 

BOD5 mg/1 10 9 .3 0. 8 3 . 1 

D.O. % Saturation 9 115. 7 66 . 7 91. 2 

D.O . mg/1 5.0 9 14.0 6.0 10 . 1 

Dissolved ·solids mg/1 1500 9 540 210 424 

Suspended Solids 5 mg/1 10 290 10 47 

TOC mg/1 10 17.0 1.0 7.2 

Oil-Grease mg/1 5 
Fecal Coliform Ill .100 ml 200 7 2800 llO 533 6 

Fecal Strep . 11/100 ml 5 4600 40 441 

MBAS mg/1 0 . 5 10 0 . 21 0.05 0.12 

Conductivity Micromhos 10 820 300 649 

Turbidity J . U. 10 250 . 00 1.80 35.97 
) Total Hardness mg/1 6 354 120 269 

Phenols ug/1 10 2 2.0 2.0 

Cyanide 5 mg/1 0.2 2 0.01 0.01 
Chloride mg/1 250 10 44. 0 20 . 0 32.5 
Fluorid5 mg/1 1.3 4 0.28 0.16 o. 23 
Arsenic ug/1 50 4 10 .0 10 . 0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromiums ug/1 300 5 30 30 
Copper 5 ug/1 * 5 40 30 ' 
Total Iron ug/1 4 11400 270 3295 
Lead 5 ug/1 40 4 10 10 
Mang~nese 5 ug/1 4 240 30 
Mercury 5 ug/1 o.s 5 0 . 6 0 .5 1 

Selenium 5 ug/1 5 4 10 5 
Silvers ug/1 1 4 30 30 
Zinc ug/1 * 5 50 30 
Alumium ug/1 
Sulfate 5 mg/1 4 150.0 50.0 115. 7 

Hex. Chromiums ug/1 50 4 30 30 

1. Water Quality Standards 
2. Number of sampl es taken 
3. Fecal coli fo rm and strep are geometric means . All others are a rithmetic 
4 . Number of sampl.es in viola tion 
5 . Refer to the lis t of l ahoratory detection limit s in front of tables 

* Variable - refer to Water Quality Standards 



) 

East Branch Huron River below Norwalk 

-·--- --
-·-+- - ·--· -

PARAMETER UNIT wQsl N2 MAX. MIN. A\1C. 

Flow cfs 
Temperature oc * 5 25.0 '•' 3 16. 3 
pH s.u. 6.0-9.0 5 8.6 7.8 8. 'J 

NH-3-N mg/1 3 0.19 0.05 (). 1.J 

TKN-N mg/1 3 0.9 0.3 o.s 
Nitrate mg/1 3 5.65 0.12 2 :· (J .... :.;_, 

Total Phosphorous mg/1 3 0.10 0.05 0.08 

BOD5 mg/1 5 4.5 1.2 2 . 6 
D.O. % Saturation 5 166.7 84.8 lH . ."> 

D. O. mg/1 5.0 5 14.0 7.8 11. lt 

Dissolved Solids mg/1 1500 5 436 326 380 

Suspended Solids 5 mg/1 5 26 10 13 

TOC mg/1 3 3.0 1.0 3.3 

Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 4 1400 70 374 
Fecal Strep. 11 /100 ml 2 760 370 530 
MBAS mg/1 0.5 3 0.15 0.06 0.10 

Conductivity Micromhos 5 750 492 625 

Turbidity J.U. 3 28.00 3.30 11. 70 

Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 3 32.0 22.0 27.7 

Fluorid5 rng/1 1. 3 1 0.21 0.21 o. 21 

Arsenic ug/1 50 1 10.0 10.0 
Barium 5 ug/1 800 1 200 200 

Cadmium 5 ug/1 5 1 10 10 

Total Chromium5 ug/1 300 1 30 30 

Copper 5 ug/1 * 1 30 30 

Total Iron ug/1 1 340 340 

Lead 5 ug/1 40 1 10 10 

Manganes e 5 ug/1 1 30 30 

Merc~ry5 ug/1 0.5 1 0.5 0.5 

Selenium 5 ug/1 5 1 10 10 
Silver 5 ug /1 1 1 30 30 

Zinc ug/1 * 1 30 30 

Alumium ug/1 
Sulfates mg/1 1 78.0 78.0 78 . 0 

Hex. Chromiums ug/1 50 1 30 30 

1. Water Quality Standards 
2 . Number of samples taken 
3. Fecal coliform and strep are geometric means. All others a re arithmetic 
li. Number of samples in violation 
5. Refer to the lis t of laboratory detec tion limit s in front of tables 

* Variabl e - refer to Water Quality Standards 

','4 

· ---- --
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Vermilion River near Vermilion 

·------·-

PARAMETER UNIT WQsl N2 MAX. MIN. . ··r 
.. : • 'J . 

·;4 

Flow cfs 13 13600 14 J 26 3 
Temperature oc * 11 27.0 0.0 j J . 7 
pH s.u. 6.0-9.0 11 8.7 7.4 8. 0 
NH-3-N mg/1 11 0.80 0.05 ') . I..) 

TKN-N mg/1 11 1.8 0.3 0 . 8 
Nitrate mg/1 11 3.60 0.04 1 . 0 7 
Total Phosphorous mg/1 10 0.20 0.05 O. H J 
BOD5 mg/1 11 6.7 0.9 3 . 4 
D.0. % Saturation 11 109.5 70.6 9i' . 0 
D.O. mg/1 s.o 11 14.0 6.0 11 .0 
Dis solved Solids mg/1 1500 10 482 150 335 
Suspended Solids 5 mg/1 11 208 10 44 
TOC mg/1 11 15.0 3.0 8.6 
Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 9 7600 1 125 4 
Fecal St rep. IJ/100 ml 7 1000 30 554 
MBAS mg/1 0.5 11 0.16 0.05 0.09 
Conductivity Micromhos 11 741 334 570 

) Turbidity J .U . 11 150.00 1. 70 32.18 
Total Hardness mg/1 4 314 130 230 
Phenols ug/1 10 2 2.0 2 . 0 
Cyanide 5 mg/1 0.2 2 0.01 0 . 01 
Chloride mg/1 250 11 67.0 16.0 30 . 0 
Fluoride mg/1 1. 3 4 0 . 26 0 . 15 0. 20 
Arsenic5 ug/1 50 4 10 . 0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromium5 ug/1 300 4 30 30 
Copper 5 ug/1 * 4 40 30 
Total Iron ug/1 4 76000 260 19493 
Lead 5 ug/1 40 4 10 10 
Manganese 5 ug/1 4 200 30 
Merc~ry5 ug/1 o.s 4 0.7 o.s 1 
Selenium .5 ug/1 5 4 10 5 
Silvers ug/1 1 4 30 30 
Zinc ug/1 * 4 40 30 
Alumium ug/1 
Sulfate 5 mg/1 4 123 .o 47.0 88.7 

Hex. Chromiums ug/1 50 2 30 30 

l. Wate r Quality Standards 
2. Numb er of samples t aken 
3. Feca l coliform and s trep are geome tric means. All others are a r ithmetic 
4 . Numb er of samples in violation 
5 . Refer to the lis t of laboratory de t ection limits in front uf tables 

* Variable - refe r t o Water Qua lity Standards 



Black River at Elyria 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 6 562 39 169 
Temperature oc * 6 24.8 1. 9 9.5 
pH s.u. 6.0-9.0 2 8.0 6.5 7.2 
NH-3-N mg/1 9 4.19 0.59 1.85 
TKN-N mg/1 7 3.1 . 0.8 2.1 
Nitrate mg/1 9 1.84 0.67 1.38 
Total Phosphorous mg/1 9 0.30 0.10 0.16 
BOD5 mg/1 4 7.0 1. 9 4.3 
D.0. % Saturation 5 81. 6 51. 4 65.6 
D.O. mg/1 5.0 5 10.2 4.4 7.5 1 
Dissolved Solids mg/1 1500 4 446 274 361 
Suspended Solids 5 mg/1 6 38 10 18 
TOC mg/1 8 20.0 6.0 11.4 
Oil-Grease rng/1 5 2 5 5 
Fecal Coliform Ill 100 ml 200 5 17000 660 3308 5 
Fecal Strep. fl /100 ml 6 11000 460 1351 
MBAS mg/1 0.5 9 4.00 0.06 0.56 1 
Conductivity Micromhos 5 620 305 442 
Turbidity J.U. ff 36.00 4.20 16.34 

) Total Hardness mg/1 3 328 238 279 
Phenols ug/1 10 8 6.0 2.0 
Cyanide 5 mg/1 0.2 7 .01 .01 
Chloride mg/1 250 9 101.0 29.0 53.6 
Fluorid5 mg/1 1. 3 2 0.35 0.26 0.30 
Arsenic ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromiums ug/1 300 3 30 30 
Copper 5 ug/1 * 3 70 30 
Total Iron ug/1 2 780 660 720 
Lead 5 ug/1 40 4 16 10 
Maog<!nese 5 ug/1 3 100 60 80 
MercuryS ug/1 0.5 3 0.5 0.5 
Selenium 5 ug/1 5 3 10 5 
Silvers ug/1 1 2 30 30 
Zinc ug/1 * 3 30 30 
Alumium ug/1 
Sulfate 5 mg/1 4 183.0 81.0 142.0 
Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2. Number of sample~ taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4 . Number of sampl es in violation 
5 . Refer to the lis t of laboratory detection limits in front of tables 

* Variable - r efer to Water Quality Standards 



Rocky River near Berea 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 7 515 96 292 
Temperature oc * 9 23.8 0.5 9.6 
pH s.u. 6.0-9.0 3 7 . 8 7.0 7.5 
NH-3-N mg/1 9 1.45 0.38 0.83 
TKN-N mg/1 9 15.6 0.5 2.7 
Nitrate mg/1 9 1. 70 0.51 1.19 
Total Phosphorous mg/1 9 1.15 0.20 0.62 
BOD5 mg/1 9 5.6 2.3 4.4 
D.O. % Saturation 8 101.7 76.1 86.3 
D.O. mg/1 5.0 8 12.4 6.6 10.0 
Dissolved Solids mg/1 1500 11 546 298 407 
Suspended Solids 5 mg/1 11 50 9 29 
TOC mg/1 9 10.0 1. 0 6.2 
Oil-Grease mg/1 5 3 5.0 0.5 
Fecal Coliform 11/100 ml 200 9 22000 400 2844 9 
Fecal Strep. 1//100 ml 9 5200 168 839 
MBAS mg/1 0.5 8 0.28 0.05 0.16 
Conduc tivity Micromhos 7 750 335 462 

) 
Turbidity J.U. 8 20.00 2. 70 10.16 
Total Hardness mg/1 6 256 204 234 
Phenols ug/1 10 8 10.0 2.0 1 
Cyanide 5 mg/1 0 .2 6 0.01 0.01 
Chloride mg/1 250 9 100.0 54 . 0 73.3 
Fluoride rng/1 1. 3 4 0.34 0 .15 0.25 
Arsenic5 ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 5 10 5 
Total Chromium 5 ug/1 300 5 30 30 
Copper 5 ug/1 * 6 50 30 
Total Iron ug/1 4 1140 680 888 
Lead 5 ug/1 40 6 13 10 
Manganese 5 ug/1 3 100 70 87 
Merc~ry 5 ug/1 0.5 5 0.5 0.5 
Selenium 5 ug/1 5 4 10 5 
Si1ver5 ug/1 1 3 30 30 
Zinc ug/1 * 6 70 30 
Alumium ug/1 
Sulfates mg/1 6 114 55.0 98.7 
Hex. Chromiums ug/1 50 3 30 30 

1 . Water Quality Standards 
2. Number of samples t aken 
3. Fecal coliform and strep are geometric means. All others are arithmet ic 
4. ~umber of samp l es in violation 
5 . Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Qual ity Standards 



West Branch Rocky River below Medina 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 7 23.0 2.0 10.1 
pH s . u. 6.0-9.0 3 7.7 7.0 7.4 
NH-3-N mg/1 7 4.09 0 . 33 1.64 
TKN- N mg/1 7 8.7 0 . 5 3.1 
Nitrate mg/1 7 1.04 0.05 0.40 
Total Phosphorous mg/1 7 1.0 0 .10 0.37 
BOD5 mg/1 6 24.J 4.4 14.0 
D.O . % Saturation 6 86.2 6 . 6 41.8 
D.O. mg/1 5.0 6 11.9 0 .7 5.1 3 
Dissolved Solids mg/1 1500 8 1002 354 615 
Suspended Solids 5 mg/1 8 52 10 24 
TOC mg/1 7 19.0 1.0 7. 6 
Oil-Grease mg/1 5 3 5 .0 0.5 
Fecal Coliform Ill 100 ml 200 8 50000 100 2868 6 
Fecal Strep. 11/100 ml 9 43000 68 2759 
MBAS mg/1 0 . 5 7 0 . 70 0.06 0.28 2 
Conductivity Micromhos 5 1200 380 624 
Turbidity J.U. 6 21.0 4 . 20 10.os 

) Total Hardness mg/1 4 312 84 235 
Phenols ug/1 10 7 11.0 2.0 5 .1 1 
Cyanide 5 mg/1 0.2 5 0.07 0.07 
Chloride mg/1 250 7 330 . 0 63.0 147.6 1 
Fluoride mg/1 1. 3 4 0.41 0.17 0.27 
Arsenic5 ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 4 300 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromium 5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 3 2000 640 1223 
Lead 5 ug/1 40 4 12 10 
Manganese 5 ug/1 3 240 120 197 
Merc~ry 5 ug/1 0.5 3 o.s 0.5 
Selenium S ug/1 5 3 10 s 
Si1ver5 ug/1 1 3 30 30 
Zinc ug/1 * 3 110 30 
Alumium ug/1 
Sulfates mg/1 4 190.0 64.0 122.5 

Hex. Chromiums ug/1 so 3 30 30 

1. Water Quality Standards 
2 . Number of samples taken 
3. Fecal coliform and st r ep a re geometric means. All others are arithmetic 
4. Number of samples in violation 
S. Refer to the list of l ahoratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Cuyahoga River a t West 3rd St. Bridge 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 10 27.8 2.5 17.0 
pH s.u. 6.0-9.0 9 7.5 6.9 7.3 
NH-3-N mg/1 10 7.51 1.31 4.49 
TKN-N mg/1 10 8.9 1. 7 5.1 
Nitrate mg/1 10 2.00 0.46 1. 39 
Total Phosphorous mg/1 11 0.30 0.08 0.18 
BOD5 mg/1 7 8.0 3.1 5.1 
D.O. % Saturation 8 86.9 13.0 51.4 
D.O. mg/1 5.0 8 11. 5 1.1 5. 6 4 
Dissolved Solids mg/1 1500 10 602 266 456 
Suspended Solids 5 mg/1 9 34 10 23 
TOC mg/1 9 17.0 3.0 9 .1 
Oil-Grease mg/1 5 3 5.0 0.5 
Fecal Coliform II/ 100 ml 200 6 13000 2000 5400 6 
Fecal Strep. t!/100 ml 8 4900 73 1085 
MBAS mg/1 o.s 11 0.58 0.09 0. 32 2 
Conductivity Micromhos 8 940 400 697 
Turbidity J.U. 10 17.00 0.80 6.99 

) Total Hardness mg/1 5 280 208 243 
Phenols ug/1 10 11 130.0 5 .0 37.2 9 
Cyanide 5 mg/ 1 0 . 2 10 0. 19 0. 06 0.11 
Chloride mg/1 250 11 190.0 63. 0 137.3 

Fluoride mg/ 1 1. 3 5 1. 46 0. 55 1.00 2 

Arsenic5 ug/1 so 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium S ug/1 5 3 10 10 
Total Chromium 5 ug/1 300 3 30 30 
Copper 5 ug/1 * 5 30 30 
Total Iron ug/1 3 2810 66 1769 
Lead 5 ug/1 40 4 20 10 
Manganese 5 ug/1 2 240 230 235 
Mercury 5 ug/1 0 .5 4 o.s 0.5 
Selenium 5 ug/1 5 3 10 10 
Silvers ug/1 1 3 30 30 
Zinc ug/1 * s 150 70 100 
Alumium ug/1 
Sulfate 5 mg/1 4 124.0 86.0 109.7 
Hex. Chromiums ug/1 50 3 30 30 

1. Water Quality Standards 
2 . Number of samp1es taken 
3 . Fecal coliform and s trep are geometric means. All othe r s a r e a rithmetic 
4 . Number of samples in violation 
5. Refe r to the list of lahoratory detect ion limit s in front of tables 

* Variable - refe r Lo Water Qual ity Standar ds 



Cuyahoga River at Lower Harvard Ave . 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 10 22.8 2.0 13.5 
pH s.u. 6.0-9.0 8 7.8 7.0 7.4 
NH-3-N mg/1 9 3.97 0.93 1.96 
TKN-N mg/1 8 4.8 1.4 2.6 
Nitrate mg/1 10 2.30 0.88 1.44 
Total Phosphorous mg/1 10 0.80 0.20 0.41 
BOD5 mg/1 7 14.0 3.2 6.4 
D.O. % Saturation 8 89 . 8 60.2 73.6 
D.0. mg/1 5.0 8 12.4 5.3 8.1 
Dissolved Solids mg/1 1500 10 628 294 449 
Suspended Solids 5 mg/1 9 305 15 85 
TOC mg/1 9 18.0 6.0 10.6 
Oil-Grease mg/1 5 2 5.0 0.5 
Fecal Coliform 1//100 ml 200 6 12000 1200 4016 6 
Fecal Strep. II /100 ml 7 3600 180 905 
MBAS mg/1 o.s 10 0.42 0.11 0.24 
Conductivity Micromhos 8 860 300 595 

) 
Turbidity J. U. 9 23.00 4.20 8.41 
Total Hardness mg/1 4 262 210 235 
Phenols ug/1 10 10 16.0 4.0 8.7 3 
Cyanide 5 mg/1 0.2 9 0.12 0.01 
Chloride mg/1 250 10 202.0 56.0 133.4 
Fluorid5 mg/1 1. 3 4 o. 77 0.29 0.52 
Arsenic ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 10 
Total Chromium5 ug/1 300 3 30 30 
Copper 5 ug/1 * 4 40 30 
Total Iron ug/1 3 3040 1140 2160 
Lead 5 ug/1 40 4 60 10 1 
Manganese 5 ug /1 2 200 180 190 
Mercury 5 ug/1 o.s 3 0.5 0.5 
Se] enium 5 ug/1 5 3 10 10 
Silvers ug/1 1 3 30 30 
Zinc ug/1 * 4 150 80 113 
Alumium ug/1 
Sulfates mg/1 3 112.0 85.0 96.3 
Hex. Chromiums ug/1 50 3 30 30 

1. Wa ter Quality Standards 
2. Number of s amples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detertion limit s in f ront of tables 

* Variable - refer to Water Quality Standards 



Cuyahoga River at Independence 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 12 2847 298 1146 

Temperature oc * 12 23.3 2.2 12.4 

pH s.u. 6.0-9.0 11 8.3 7.1 7 .7 

NH-3-N mg/1 11 1.31 0.23 0.57 

TKN-N mg/1 9 1. 2 0.6 1.0 

Nitrate mg/1 11 2.40 6.95 1.61 

Total Phosphorous mg/1 12 0.70 0.20 ·o.4o 

BOD5 mg/1 9 13.6 1.3 4.8 

D.0. % Saturation 10 89.9 63.3 77 .5 

D.O. mg/1 5.0 10 12. 4 6.2 8.4 

Dissolved Solids mg/1 1500 9 684 238 436 

Suspended Solids 5 mg/1 11 272 10 73 

TOC mg/1 10 20.0 2.0 9.8 

Oil-Grease mg/1 5 3 5.0 0.5 

Fecal Coliform II/ 100 ml 200 8 42000 760 6302 8 

Fecal Strep. fl/100 ml 8 11000 340 1757 

MBAS mg/1 0.5 12 0.48 0.08 0.23 

Cond uctivity Micromhos 12 1200 254 549 

) Turbidity J.U. 10 50 3.30 11. 34 

Total Hardness mg/ 1 6 246 179 224 

Phenols ug/1 10 12 12. 0 2.0 2 
Cyanide 5 mg/1 0.2 10 0.12 0.01 

Chloride mg/1 250 12 232.0 44.0 123.1 

Fluorid5 mg/1 1. 3 4 0,52 0.22 0. 35 
Arsenic ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 4 200 200 
Cadmium 5 ug/1 5 5 10 5 
Total Chromium5 ug/1 300 4 30 30 
Copper 5 ug/1 * 7 50 30 
Total Iron ug/1 5 5520 690 2006 
Lead 5 ug/1 40 7 15 0 
Manganese 5 ug/1 3 200 120 157 
Mercury 5 ug/1 o.s 5 0.5 0.5 
Selenium 5 ug/1 5 4 10 10 
Silver5 ug/1 1 3 30 30 
Zinc ug/1 * 7 50 30 
Alumium ug/1 
Sulfate 5 mg/1 s. o 107 .0 73.0 93.0 
Hex. Chromiums ug/1 50 3 30 30 

1. Water Qua lity Standa rds 
2. Numbe r of s amples taken 
3. Fecal col iform and str ep a r e geometric means. All o the r s are ari t hmetic 
4. Number of sample s in violation 
5 . Refe r t o the lis t of laboratory de tec tion limit s jn front of tab l es 

* Varia ble - r efer t o Water Qual ity Standards 



Tinkers Creek at Bedford 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 9 340 28 139 
Temperature oc * 9 21.0 .2 11.8 

pH s.u. 6.0-9.0 8 7.8 6.9 7.2 
NH-3-N mg/1 8 1.43 .28 .73 
TKN-N mg/1 9 2.0 .6 1.2 
Nitrate mg/1 9 2.23 · .48 1.12 
Total Phosphorou s mg/1 9 2.08 .10 • 77 

BOD5 mg/1 7 7.2 2.9 4.5 
D.0. % Saturation 8 92.3 78 . 0 87.0 
D.O. mg/1 5.0 8 12.8 7.5 9.8 
Dissolved Solids mg/1 1500 9 520 264 408 
Suspended Solids 5 mg/1 9 81 10 31 
TOC mg/1 9 19.0 1.0 8.9 
Oil- Grease mg/1 5 3 5.0 .5 
Fecal Coliform 11/100 ml 200 7 7800 300 886 7 
Fecal Strep. fJ/100 ml 7 3100 100 646 
HBAS mg/1 0.5 9 .27 .07 .16 
Conductivity Micromhos 7 750 300 514 
Turbidity J.U. 9 62.00 3.70 13.97 

) Total Hardness mg/1 3 258 204 224 

Phenols ug/1 10 9 90.0 3.0 17. 7 3 
Cyanide 5 mg/1 0.2 9 .01 .01 
Chloride mg/1 250 9 160.0 71.0 104.8 
Fluoride mg/1 1. 3 3 .56 .25 .36 
Arsenic5 ug/1 50 3 10.0 10.0 
Barium 5 ug /1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 10 
Total Chromium5 ug/1 300 3 80 30 
Copper S ug/1 * 3 30 30 

Total Iron ug/1 3 12400 660 4770 
Lead 5 ug/1 40 3 60 10 1 

Manganese 5 ug/1 2 340 120 230 

Merc~ry 5 ug/1 0.5 3 .5 .5 
Selenium S ug/1 5 2 10 10 
Silvers ug/1 1 3 30 30 

Zinc ug/1 * 3 630 30 

Alumium ug/1 
Sulfates mg/1 3 105.0 90.0 96.7 

Hex. Chromium S ug/1 50 3 68 30 1 

1. Water Quality Standards 

) 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are ari thmetic 
4. Number of samp les in violation 
5. Refer to the list of lahoratory detection limits in front of tables 

* Variable - refe r t o Water Qua lity Standards 



Chagrin River at Willoughby 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 10 840 72 321 
Temperature oc * 9 23.7 .5 9.4 
pH s.u. 6.0-9.0 6 7.5 6.9 7.3 
NR-3-N mg/1 10 .56 .05 . 22 
TKN-N mg/1 10 . 7 .3 .4 
Nitrate mg/1 10 1.00 .10 .47 
Total Phosphorous mg/1 10 .30 .05 .12 
BOD5 mg/1 6 5.0 1. 3 3.2 
D.O. % Saturation 7 92.6 75.7 87. 7 
D.O. mg/1 s.o 8 13.1 7.4 10.3 
Dissolved Solids mg/1 1500 10 331 218 281 
Suspended Solids 5 mg/1 10 112 9 32 
TOG mg/1 9 16.0 1.0 5. 8 
Oil-Grease mg/1 5 2 s.o 5.0 
Fecal Coliform Ill 100 ml 200 7 8300 70 553 4 
Fecal Strep. 11/100 ml 7 5100 48 340 
MBAS mg/1 o.s 10 .16 .05 .08 
Conductivity Micromhos 9 500 233 312 
Turbidity J.U. 9 19.00 1.40 7.82 
Total Hardness mg/1 5 206 166 185 
Phenols ug/1 10 9 3.0 2.0 
Cyanide 5 mg/1 0.2 9 • 01 .01 
Chloride mg/1 250 10 82.0 26.0 49.7 

Fluoride mg/ 1 1. 3 3 .18 .12 . 16 
Arsenic5 ug/1 50 4 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 4 10 5 
Total Chromium5 ug/1 300 3 30 30 
Copper 5 ug/1 * 5 50 30 
Total Iron ug/1 3 6500 920 2780 
Lead 5 ug/1 40 4 18 10 
Manganese 5 ug/1 4 200 60 100 
Merc~ry 5 ug/1 0.5 4 .5 .5 
Selenium 5 ug/1 5 4 10 5 
Silvers ug/1 l 3 30 30 
Zinc ug/1 * 4 30 30 
Alumium ug/1 
Sulfates mg/1 5 67.0 43.0 59.8 

Hex. Chromiums ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of sampl es taken 
3. Fecal coliform and st rep are geometric means. All others are a rithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limit s in front of t ables 

* Variable - refer to Water Quality Standards 



Grand River at Painesville 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG . v4 

Flow cfs 
Temperature oc * 8 24.2 .s 10. 9 
pH s.u. 6.0-9.0 6 7.6 7.2 7 .5 
NH-3-N mg/1 9 2.24 .36 • C; !.. 

TKN-N mg/1 7 1. 7 .5 l. J 
Nitrate mg/1 9 .97 .20 I., . _. ~ 

Total Phosphorous mg/1 9 .21 .02 .. GS! 
BOD5 mg/1 6 s.o 2.2 3 . 5 
D.0. % Saturation 8 82 . 3 41.2 72. 2 
D.O. mg/1 s.o 8 11.2 3.5 8 I . --, 1 
Dissolved Solids mg/1 1500 6 3840 622 2129 3 
Suspended Solids 5 mg /1 6 so 10 37 
TOC mg/1 8 18.0 2.0 8.6 
Oil-Grease mg/1 5 2 5.0 1.0 
Fecal Coliform Ill 100 ml 200 5 11000 830 2006 5 
Fecal Strep. /J/100 ml 4 2100 19 376 
MBAS mg/1 o.s 9 1.68 .25 .54 2 
Conduc tivity Micromhos 7 5500 600 2596 
Turbidity J.U. 6 27.00 2.40 13.03 
Total Hardness mg/1 4 1780 276 1097 
Phenols ug/1 10 9 50.0 2 .0 7 
Cyanide 5 mg/1 0.2 7 .02 .01 
Chloride mg/1 250 10 2500 310 1251 10 
Fluoride mg/1 1. 3 4 .18 .11 .1S 
Arsenic5 ug /1 50 1 10.0 10.0 
Bari um 5 ug/1 800 2 200 200 
Cadmium 5 ug /1 5 2 10 s 
Total Chromium5 ug / 1 300 2 30 30 
Copper 5 ug /1 * 4 100 30 
To t a l Iron ug/1 4 2030 890 1478 
Lead 5 ug/1 40 4 22 14 17 
Manganese 5 ug/1 2 90 90 90 
Mercury 5 ug/1 0. 5 3 .s .s 
Selenium 5 ug/1 s 2 10 10 
Silvers ug/1 1 2 30 30 
Zinc ug/1 * 4 90 30 
Alumium ug/1 
Sulf ate5 mg / 1 4 83.0 39.0 55.2 
Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2. Number of samples t aken 
3. Fecal co liform and strep are geometric means. All others are a rithmetic 
4. Number of samples in viola t ion 
5. Refer to the l is t of l abora t ory detection limits in front of tables 

* Variable - refer t o Water Quality Standards 



Grand River Near Painesville - RT 84 

PARAMETER UNIT wqsl N2 MAX. MIN. ;,\'G . v4 
··----- --- -

Flow cfs 8 2768 84 1009 
Temperature oc * 9 25.4 .2 11 . /. 
pH s.u. 6.0-9.0 6 7.8 6.8 7 . '!. 
NH-3-N mg/1 10 .31 .OS . 18 
TKN-N mg/1 8 . 7 .3 . (, 
Nitrate mg/1 10 1.06 .OS .Id 
Total Phosphorous mg/1 10 .16 .05 . I () 
BOD5 mg/1 9 3.3 1.0 1. 7 
D.0. % Saturation 9 87.5 12.0 8(1 . 8 
D.O. mg/1 5.0 9 12.4 6.8 9 . 2 
Dissolved Solids mg/1 1500 7 214 136 186 
Suspended Solids 5 mg/1 10 178 10 41 
TOC mg/1 9 11.0 4.0 7.0 
Oil-Grease mg/1 .) 2 5.0 1.0 
Fecal Coliform 11/100 ml 200 9 630 17 103 4 
Fecal Strep. fl /100 ml 9 2100 8 130 
MBAS mg/1 0.5 10 .13 .05 .09 
Conductivity Micromhos 5 350 130 204 
Turbidity J.U. 7 23 .00 1.50 12.67 

) Total Hardness mg/1 5 140 80 107 
Phenols ug/1 10 9 8.0 2.0 
Cyanide 5 mg/1 0.2 8 .01 .01 
Chloride mg/1 250 10 69. O· 19.0 31.0 
Fluoride mg/1 1. 3 4 .14 .09 . 12 
Arsenic5 ug/1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmium 5 ug/1 5 5 10 5 
Total Chromium5 ug/1 300 2 30 30 
Copper 5 ug/1 * 2 40 30 
Total Iron ug/1 2 2210 1470 1840 
Lead 5 ug/1 40 2 280 26 153 1 
Manganese 5 ug/1 2 llO 70 90 
Merc~ry5 ug/1 0.5 4 .5 .5 
Selenium 5 ug/1 s 2 10 10 
Silvers ug/1 1 2 30 30 
Zinc ug/1 * 2 80 30 
Alumium ug/1 
Sulfate 5 mg/1 4 50.0 35 .0 41.5 
Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means . All othe rs are ar ithmetic 
4. Number of samples in violation 
5 . Refer to t he lis t of laboratory de tection limits in front of tables 

* Variable - refe r to Water Quality Standards 



Ashtabula River in Ashtabula - 5th ST 

-----·-· 

PARAMETER UNIT· wqsl N2 MAX . MIN. ;, .. T/G . l.'4 

•·· - -·- ·-·-·---
Flow cfs 
Temperature oc * 8 20.0 3.5 1 1 . 2 
pH s.u. 6.0-9.0 8 7.9 6.7 7. 3 
NH-3-N mg/ 1 8 .38 .13 . 2 () 
TKN-N mg/1 8 .7 .3 . ::) 

Ni trate mg/1 8 .65 .20 . 37 
Total Phosphorous mg/1 8 .10 .05 . 09 
BOD5 mg/1 6 3.6 1.5 2 . ] 
D. O. % Saturation 8 80.4 29.0 62 . 7 
D.O. mg/1 5.0 8 10. 2 3.8 7. 0 1 
Dissolved Solids mg/1 1500 6 472 103 320 
Suspended Solids 5 mg/1 6 21 10 13 
TOC mg/1 8 15 . 0 1.0 8 . 0 
Oil-Grease mg/1 5 2 5.0 5.0 
Fecal Coliform 11 /100 ml 200 4 9300 230 1021 4 
Fecal Strep. 11/100 ml 6 3000 39 396 
MBAS mg/1 0.5 8 .17 .07 .12 
Conductivity Micromhos 6 800 190 480 
Turbidity J.U. 7 14.00 3.30 7.04 

) To t al Hardness mg/1 5 314 116 194 
Phenols ug/1 10 7 6.0 2.0 
Cyanide 5 mg/1 0.2 8 .01 .01 
Chlo ride mg/1 250 8 280.0 56.0 121 . 6 1 
Fluorid5 mg/1 1. 3 3 .17 .13 . 15 
Arsenic ug/1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmium 5 ug/1 5 2 10 5 
To t al Chromiums ug/1 300 2 30 30 
Copper 5 ug/1 * 4 30 30-
Total Iron ug/1 4 1310 520 830 
Lead 5 ug/1 40 3 10 10 
Manganese 5 ug/1 3 160 90 137 
Mercury5 ug/1 0 .5 3 .5 .5 
Selenium 5 ug/1 5 2 10 · 10 
Silver5 ug/1 1 2 30 30 
Zinc ug/1 * 5 90 30 
Alumium ug/1 
Su lfate s mg/1 4 94 . 0 49.0 69.2 
Hex. Chromium 5 ug/1 50 2 30 30 

1. Water Quality Standards 

) 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. Al l others a re arithmetic 
4. Number of samples in violation 
5. Re fe r to the list of laboratory detection limi t s i n front of tables 

* Variable - refer t o Water Quality Standar<l s 



Fields Brook in Ashtabula 

PARAMETER UNIT wqsl N2 MAX. MIN. ;..._ l,./(,. v4 

Flow cfs 2 23 17 20 

Temperature oc * 10 26.0 . 7 12 . 5 

pH s.u. 6.0-9.0 13 9.3 7.0 7.7 1 

NH-3-N mg/1 10 . 98 .05 • !;4 

TKN-N mg/1 9 1. 4 • 3 l. 0 

Nitrate mg/1 10 11. 50 .05 l. 6() 

Total Phosphorous mg/1 10 .88 .05 . 21 

BOD5 mg/1 7 16.8 2.8 9 . 2 

D.O. % Saturation 10 134.1 73.2 87 . 2 

D.O . mg/1 s.o 10 11.0 8.0 9 . 3 

Dissolved Solids mg/1 1500 8 1996 918 1564 5 

Suspended Solids 5 mg/1 9 74 10 35 

TOC mg/1 11 87.0 1.0 14 . 2 
Oil-Grease mg/1 5 3 5.0 1.0 

Fecal Coliform tl/100 ml 200 4 140 2 16 
Fecal Strep. 11/100 ml 4 110 2 21 

MBAS mg/1 0.5 12 . 92 .22 . 45 4 

Conductivity Micromhos 11 3100 1050 2064 

Turbidity J.U. 8 ' 30.00 1. 90 14.39 
) Total Hardness mg/1 10 976 30 391 

Phenols ug/1 10 12 50.0 10.0 26.7 12 

Cyanide 5 mg/1 0.2 9 .06 .01 

Chloride mg/1 250 12 1000 400 728. 3 12 

Fluorid5 mg/1 1.3 8 .27 .16 .22 

Arsenic ug/1 50 3 10. 0 10.0 

Barium 5 ug/1 800 4 300 200 

Cadmium 5 ug/1 5 3 10 5 

Total Chromium5 ug/1 300 3 30 30 

Copper 5 ug/1 * 9 130 30 

Total Iron ug/1 10 6600 470 1860 

Lead 5 ug/1 40 9 360 10 1 

Manganese 5 ug/1 9 1940 210 949 

Mercury 5 ug/1 0.5 10 32.5 . 5 3 

Selenium 5 ug/1 5 4 10 10 

Silvers ug/1 1 3 30 30 

Zinc ug/1 * 9 120 40 76 

Alumium ug/1 2 800 700 750 

Sulfate 5 rug/1 4 153.0 108.0 133.2 

Hex. Chromiums ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory det ection limits in front of t ables 

* Variable - refer to Water Quality Standards 



Conneaut Creek at Conneaut 

- ·--·---
--·--·------

PARAMETER UNIT wqsl N2 MAX. MIN. AVC. v4 
··-··-- --- -

Flow cfs 6 1092 14 230 

Temperature oc * 9 17.0 . 2 7. !, 

pH s.u. 6.0-9 . 0 8 9.3 7.4 7. :~ 1 

NH-3-N mg/1 9 .34 . 05 . 1 ;:. 

TKN-N mg/1 8 1.1 • 3 • !1 

Nitrate mg/1 9 .79 • 04 . 15 
Total Phosphorous mg/1 9 .10 • 05 • ()':;i 

BOD5 mg/1 8 4.0 1.0 l. 7 

D.O. % Saturation 9 98.0 69 . 1 80 . P. 
n.o. mg/1 5.0 9 11.2 6.7 9.51 

Dissolved Solids mg/1 1500 10 1340 89 262 

Suspended Solids 5 mg/1 8 89 10 36 
TOC mg/1 9 15.0 1.0 5.6 
Oil-Grease mg/1 5 3 5.0 1.0 
Fecal Coliform 11/100 ml 200 9 900 18 75 3 
Fecal Strep. 11/100 ml 9 2900 9 70 
MBAS mg/1 0.5 8 . 59 . 05 . 13 1 
Conductivity Micromhos 8 1400 100 345 
Turbidity J.U. 6 32.00 2.00 13 . 33 

) Total Hardness mg/1 6 270 86 139 

Phenols ug/1 10 7 17.0 2.0 1 
Cyanide 5 mg/1 0 . 2 7 . 03 . 01 
Chloride mg/1 250 8 19.0 11.0 15. 4 

Fluoride rog/1 1. 3 5 .23 .09 . 13 

Arsenic5 ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 300 200 
Cadmium 5 ug/1 5 3 10 5 

Total Chromiums ug/1 300 4 30 30 
Copper 5 ug/1 * 4 40 30 

Total Iron ug/1 3 3600 810 2570 

Lead 5 ug/1 40 4 100 16 44 1 

Manganese 5 ug /1 4 1120 40 328 

Mercury 5 ug/1 0. 5 2 . 5 .5 
Selenium 5 ug/1 5 4 10 5 

Silver5 ug/1 1 2 30 30 

Zi nc ug/1 * 4 120 30 
Alumium ug/1 2 1900 200 
Sulfates mg/1 6 153.0 32.0 61. 7 

Hex. Chromiums ug/1 50 4 30 30 

l . Wate r Quality Standa rds 
2. Number of sampl es taken 
3. Fecal coliform and strep are geometric means. All othe rs are arithmetic 
4. Number of samples in violation 
5 . Refer to th e lis t of l abora t ory de t ec t ion limit s in front of t ables 

* Variable - ref er t o Water Qua lity Standards 



Little Beaver Creek Near E. Liverpoo1 

PARAMETER UNIT WQSl N2 MAX. ~IN. ..."'-.. '/(;. ·:4 
·--- .. --·-·· .. ---

Flow cfs 5 1805 337 852 
Temperature oc * 6 17.0 .2 ) . 8 
pH s.u. 6.0-9.0 6 7.7 7.3 7.':> 
NH-3-N mg/1 6 .61 .08 . 3/ 
TKN-N mg/1 6 .6 .3 { 

Nitrate mg/1 6 1. 65 .39 l. i3 
Total Phosphorous mg/1 6 .10 .05 0'' • J 

BOD5 mg/1 6 6.5 1.0 2 . 8 
D.O. % Saturation 6 93.8 59.3 78 . ] 
D.O. mg/1 5.0 6 12.0 7.0 9 . 9 
Dissolved Solids mg/1 1500 6 487 306 396 
Suspended Solids 5 mg/1 8 117 10 35 
TOC mg/1 6 10.0 1.0 6.5 
Oil-Grease mg/1 5 3 5.0 1.0 
Fecal Coliform II I 100 ml 200 7 5200 58 804 5 
Fecal Strep. 1//100 ml 6 6500 9 327 
MBAS mg/1 o.s 6 .13 . 05 .07 
Conductivity Micromhos 5 600 225 424 
Turbidity J.U. 6 7.20 2.70 4.98 
Total Hardness mg/1 3 298 256 280 
Phenols ug/1 10 6 4.0 2.0 
Cyanide 5 mg/1. 0.2 6 .01. • 01 
Chloride mg/1 250 6 56.0 25.0 42.8 
Fluoride mg/1 l. 3 3 .22 .15 .18 
Arsenic5 ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromium 5 ug/1 300 3 30 30 
Copper 5 ug/1. * 3 30 30 
Total Iron ug/1 3 600 440 513 
Lead 5 ug/1 40 3 11 10 
Manganese 5 ug/1 3 570 160 347 
Mercury5 ug/1 0.5 3 .5 .5 
Selenium 5 ug/1 5 3 10 5 
Silver 5 ug/1 1 2 30 30 
Zinc ug/1 * 3 80 30 
Alumium ug/1 
Sulfa tes mg/1 3 176.0 55.0 124 .0 
Hex. Chromium 5 ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Re fer to the list of laboratory det ec tion limit s in front of tables 

* Variable - refer to Wate r Quality Standards 



Mahoning River at Lowellville 

--- - -
PARAMETER UNIT WQsl N2 MAX. MIN. AVG . v4 

------- - -- -
Flow cfs 10 3250 510 1330 

Temperature oc * 10 30.6 5.8 19. 4 

pH s.u. 6.0-9.0 5 . 7.7 7 .3 7 .l-1 

NH-3-N mg/1 10 3.96 0.92 2 . 5 11 

TKN-N mg/1 10 5.0 1.2 3 .!, 

Nitrate mg/1 10 1.09 0.18 0 .s J 

Total Phosphorous mg/1 10 1.03 0.20 0 .lf6 

BOD5 mg/1 10 9.2 3.2 5 . 9 

D.O. % Saturation 10 97.6 43.4 67.7 

D.0. mg/1 s.o 10 12.2 3.3 6. 9 5 

Dissolved Solids mg/1 1500 9 414 205 317 

Suspended Solids 5 mg/1 11 62 11 30 

TOC mg/1 9 14.0 4.0 9.9 

Oil-Grease mg/1 5 4 5.1 0.5 

Fecal Coliform Ill 100 ml 200 11 6000 660 8308 11 

Fecal Strep . 11/100 ml 11 7000 220 2010 

MBAS mg/1 o.s 10 0.93 0.10 0.29 1 

Conductivity Micromhos 8 700 220 453 

Turbidity J.U. 9 17 5.40 10.70 

Total Hardness mg/1 4 182 142 162 

Phenols ug/1 10 10 247 . 0 5.0 43 .1 6 

Cyanide 5 mg/1 0.2 9 0.20 0.03 0 .09 1 

Chloride rng/1 250 10 78.0 36.0 53.9 

Fluorid5 mg/1 1. 3 3 0.76 0.32 0.47 

Arsenic ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 10 

Total Chromiums ug/1 300 3 50 30 

Copper 5 ug/1 * 4 60 30 

Total Iron ug/1 3 4700 2710 3437 

Lead 5 ug /1 40 4 30 15 24 

Manganese 5 ug /1 3 430 300 360 

Mercury 5 ug/1 0. 5 3 0.5 0.5 

Sel enium 5 ug/1 5 3 10 10 
Silvers ug/1 1 3 30 30 

Zinc ug/1 * 4 390 130 218 

Alumium ug/1 
Sulfates mg/1 4 111.0 77 .o 93.0 

Hex. Chromiums ug/1 50 3 30 30 

l . Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of sampl es in violation 
S. Refer to the l is t of laboratory detection limit s in front of tables 

* Variable - refer to Water Quality Standards 



Mahoning River at Struthers 

·------
PARAMETER UNIT wqsl N2 MAX. MIN. :,t.'G . ·;4 

----·-· 
Flow cfs 
Temperature oc * 10 33.1 5.5 20.c 
pH s.u. 6.0-9.0 5 7.7 6.9 7.? 
NH-3-N mg/1 10 4.51 0.66 2 .53 
TKN-N mg/1 10 5.9 0.8 3.3 
Nitrate mg/1 10 1.08 0 .• 01 r, r; ') 

•• .j ~ 

Total Phosphorous mg/1 10 .92 .20 :)JS 
BOD5 mg/1 8 13.0 4.8 7 , I 
D.O. % Saturation 10 98.3 53.3 69 . t 
D.O. mg/1 5.0 10 11.5 4.0 6. ~; 5 
Dissolved Solids mg/1 1500 8 418 230 ')? '.l. 

..) "---" 

Suspended Solids 5 mg I 1 10 69 18 42 
TOC mg/1 10 17.0 7.0 10.5 
Oil-Grease mg/1 5 4 5.0 3.9 4.4 
Fecal Coliform 11/100 ml 200 6 21000 71 4109 
Fecal Strep. ti /100 ml 7 9500 71 2928 
MBAS mg/1 0.5 10 0.47 0.11 0.23 
Conductivity Micromhos 8 1400 260 572 
Turbidity J.U. 8 27.00 7.90 14.21 

) Total Hardness mg/1 4 174 llf0 159 
Phenols ug/1 10 10 163.0 14.C 39.3 ::.o 
Cyanide 5 mg/1 0.2 9 0.25 0.02 0.11 1 
Chloride mg/1 250 10 76.0 34.0 54.8 
Fluoride mg/ 1 1. 3 3 0.81 0.32 0. 4 9 
Arsenic5 ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 10 
Total ChromiumS ug/1 300 3 40 30 
Copper 5 ug/1 * 4 50 30 
Total Iron ug/1 3 4570 3400 4023 
Lead 5 ug/1 40 4 30 22 28 
Manganese 5 ug/1 3 650 280 420 
MercuryS ug/1 0.5 3 0.5 0.5 
Selenium 5 ug/1 5 3 10 10 
Silver 5 ug/1 1 3 30 30 
Zinc ug/1 * 4 370 180 250 
Alumium ug/1 
Sulfate 5 mg/1 4 117 .00 76.0 91. 2 
Hex. Chromiums ug/1 50 3 30 30 

1 . Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Qual ity Standards 



Mahoning River At Niles 

---- · 

PARAMETER UNIT wqsl N2 MAX. MIN~ ,\VG. '/4 

--·---
Flow cfs 
Temperature oc * 10 25.0 2.0 15 . Ir 
pH s.u . 6.0-9.0 5 7.6 7 .3 '/ • 5 
NH-3-N rng/1 10 1.70 0.43 1.02 
TKN-N mg/1 10 2.7 0.8 J .!1 
Nitrate mg/1 10 2.13 0.14 0 . A.I 
Total Phosphorous rng/1 10 0 .30 0.10 0 . 18 
BOD5 mg/1 9 7. 9 3.2 5 .If 
D.O. % Saturation 9 98 . 6 52.4 78.l 
D.O. mg/1 5.0 9 13.6 4.4 8 . 1 1 
Dissolved Solids mg/1 1500 9 296 184 259 
Suspended Solids 5 mg/1 10 42 15 25 
TOC mg/1 10 14.0 2.0 8.7 
Oil-Grease mg/1 5 3 5.0 0.5 
Fecal Coliform 1//100 ml 200 8 2000. 9 569 7 
Fecal Strep. 11/100 ml 8 640 73 234 
MBAS mg/1 o.s 10 0.33 0.08 0.14 
Conductivity Micromhos 8 500 200 339 
Turbidity J.U. 9 14.00 3.60 9.89 

) Total Hardness mg/1 4 150 138 144 
Phenols ug/1 10 10 93 .0 2.0 
Cyanide 5 mg/1 0.2 9 0.41 0.01 0 .10 2 
Chloride mg/1 250 10 59.0 28.0 39 . 8 
Fluoride rng/1 1. 3 3 0.36 0.18 0 . 25 
Arsen ic5 ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmiurr. 5 ug/1 5 3 10 10 
Total Chromium5 ug/1 300 3 30 30 
Copper 5 ug/1 * 4 30 30 
Total Iron ug/1 3 3900 3300 .3633 
Lead 5 ug/1 40 4 20 13 16 
Manganese 5 ug/1 3 430 240 323 
Merc~ry5 ug/1 0.5 3 0.5 0.5 
Selenium 5 ug/1 5 3 10 10 
Silvers ug/1 1 3 30 30 
Zinc ug/1 * 4 420 140 228 
Alumium ug/1 
Sulfate s mg/1 4 92.0 70.0 78.7 
Hex. Chromiums ug /1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coli form and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refe r to t he list of laboratory detec tion limit s in f ront of tables 

* Varia ble - r efe r to Water Quality Standar ds 



Mahoning River at Warren 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. ·.r4 

Flow cfs 7 2400 300 %3 
Temperature oc * 11 22.0 0.0 J 2 .( 
pH s .u. 6.0-9. 0 5 7.9 7.3 7 . t 
NH-3-N mg/1 11 0.59 0.05 (J. '.' 4 
TKN-N mg/1 10 2. 5 0.3 0. 6 
Nitra te rng/1 11 1.47 0.21 () ... ·:,? 
Total Phosphorous mg/ 1 11 0.40 0.05 f) . l. 1 
BOD5 mg/1 11 4.4 1.1 ? . 1 

D.O. % Saturation 10 107.4 78.8 91. /:, 
D.0. mg/1 s.o 10 12.2 8.2 9 . 9 
Dissolved Solids mg/1 1500 11 278 160 230 
Suspended Solids 5 mg/ 1 12 46 10 17 
TOC mg/1 10 9.0 1.0 5.7 
Oil-Grease mg/1 5 4 5.0 0.5 
Fecal Coliform fl/ 100 ml 200 8 1300 590 814 8 
Fecal Strep. 11/100 ml 8 270 91 183 
MEAS mg/1 0.5 10 0.16 0.07 0.09 
Conductivity Micromhos 9 370 90 262 
Turbidity J. U. 10 23 .00 1.40 8. 43 

) Total Hardness mg/1 5 144 110 134 
Phenols ug/1 10 11 10.0 2.0 
Cyanide 5 mg/1 0 . 2 10 0.02 0.01 
Chloride mg/1 250 11 35.0 21.0 27 . 7 
Fluoride mg/1 1. 3 4 0.23 0.15 0. 19 
Arsenic5 ug/1 50 4 10.0 10.0 
Barium 5 ug/ 1 800 4 200 200 
Cadmium 5 ug/1 5 4 10 10 
Total Chromium 5 ug/1 300 4 30 30 
Copper 5 ug/1 * 5 60 30 
Total Iron ug/1 4 3200 370 1655 
Lead 5 ug/ 1 40 5 19 10 
Manganese 5 ug/1 4 330 190 263 
Mercury5 ug/1 0 . 5 4 0.5 0.5 
Seleni um 5 ug /1 5 4 10 10 
Silver 5 ug/1 1 4 30 30 
Zinc ug/1 * 5 180 30 
Alumium ug/1 
Sulfates mg/1 5 84.0 65 .0 73. 8 
Hex. Chromium 5 ug/1 50 4 30 30 

1 . Water Quality Standards 

) 
2. Number of samples taken 
3 . Fecal col ifo rm and strep are geometric means . All o t hers are ari thmetic 
4 . Number of samples in violation 
5 . Refer to the list of laboratory detection limit s i n front of tab l es 

* Variabl e - r efer t o Water Quality Standards 



Mahoning River At Alliance 

PARAMETER UNIT wqsl N2 MAX. MIN. ,·. vc; . •;4 

Flow cfs 5 325 11 k ') , _, 

Temperature oc * 5 21.0 14.0 1.8 . 9 
pH s.u. 6.0-9.0 1 7.7 7.7 7. 7 
NH-3-N mg/1 5 0.17 0.04 O.OH 
TKN-N mg/1 5 1.3 0.3 (\ . (, 

Nitrate mg/1 5 0.51 0.05 0 .2.1 
Total Phosphorous mg/1 5 0.20 0.08 0.12 
BOD5 mg/1 6 5.5 2.5 3.8 
D.O. % Saturation 5 96.7 26.7 h).l 

D.O. mg/1 5.0 5 9.4 2.4 6 . 2 2 
Dissolved Solids rng/1 1500 6 542 378 460 
Suspended Solids 5 mg/1 6 40 10 23 
TOC mg/1 5 13.0 1.3 8.3 
Oil-Grease mg/1 5 1 5.0 5.0 
Fecal Coliform 11/100 ml 200 5 3500 230 683 5 
Fecal Strep. ///100 ml 6 27000 70 445 
"MBAS mg/1 0.5 5 0.14 0.06 0.09 
Conductivity Micromhos 4 710 475 589 
Turbidity J.U. 5 18.00 2.10 7.58 
To tal Hardness nig/1 1 344 344 344 
Phenols ug/1 10 5 69.0 2.0 3 
Cyanide 5 mg/ 1 0.2 5 0.01 0.01 
Chloride mg/1 250 5 3Li. 0 24.0 27.0 
Fluoride rog/1 1.3 1 0 .42 0.42 0.42 
Arsenic5 ug/1 50 1 10.0 10.0 
Barium 5 ug/1 800 1 200 200 
Cadmium 5 ug/1 5 1 10 10 
Total Chromiums ug/1 300 1 30 30 
Copper 5 ug/1 * 1 30 30 
Total Iron ug/1 1 10 10 10 
Lead 5 ug/1 40 1 10 10 
Manganese 5 ug/1 1 570 570 570 
Mer cury5 ug/1 0.5 1 0.5 0.5 
Selenium 5 ug/1 5 1 10 10 
Silvers ug/1 1 1 30 30 
Zinc ug/1 * 1 30 30 
Alumium ug/1 
Sulfate 5 mg/1 1 221.0 221.0 221.0 
Hex. Chromiums ug/1 50 1 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in v iolation 
5 . Re fer to the list of laboratory de t ect i on limits in front of tables 

* Variable - r efer to Water Quality Standards 



Muskingwn River Below Beverly 

PARAMETER UNIT WQsl N2 MAX . MIN. AVG. v4 

Flow cfs 
Temperature oc * 6 27.0 1.1 16. 8 

pH s .u. 6.0-9.0 11 8.5 7.2 7. 7 

NH-3-N mg/1 5 0.59 0.06 0. 30 

TKN-N mg/1 5 0.6 0.2 0 . 4 
Nitrate mg/1 6 1.40 0.23 0. 7L 

Total Phosphorous mg/1 4 o. 70 0.05 0 .2~ 

BOD5 mg/1 5 3.0 1.2 2. 0 
D.O. % Saturation 6 106.5 74.1 93. 9 

D.O. rng/1 5.0 6 13.5 6.0 9.6 
Dissolved Solids mg/1 1500 6 547 322 442 
Suspended Solids 5 mg/1 6 70 13 32 
TOC mg/1 6 10.0 1.0 4.2 
Oil-Grease mg/1 5 3 5.0 0.5 
Fecal Coliform Ill 100 ml 200 7 580 40 143 3 
Fecal Strep. 11/100 ml 7 1000 15 63 
MBAS rng/1 0.5 6 0.12 0.05 0.08 
Conductivity Micromhos 6 780 650 723 
Turbidity J.U. 6 36.00 2.70 10.38 
Total Hardness mg/1 3 298 210 261 
Phenols ug/1 10 6 2.0 2.0 
Cyanide 5 mg/1 0.2 6 0.01 0.01 
Chloride mg/1 250 6 79.0 43.0 65.3 
Fluoride rag/1 1. 3 3 0.24 0.17 0.21 
Arsenic5 ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromiums ug/1 300 3 30 30 
Copper 5 ug/1 * 3 40 30 
Total Iron .ug/1 2 2790 1000 1895 
Lead 5 ug/1 40 2 12 10 
Manganese 5 ug/1 3 470 270 353 
Mercllry5 ug/1 o.s 3 0.5 0.5 
Selenium 5 ug/1 5 3 10 5 
Silver 5 ug/1 1 3 30 30 
Zinc ug/1 * 3 30 30 
Alumiurn ug/1 
Sulfate 5 mg/1 3 155.0 117.0 135.7 
Hex. Chromiums ug/1 50 3 30 30 

1 . Water Quality Standards 
2. Number of samples t aken 
3. Fecal coliform and strep are geometric means. Al l others are arithmetic 
4 . Number of samples in violation 
5. Refer to the lis t of laboratory de t ection limits in front of tables 

* Variable - refer to Water Quality Standards 



Muskingum River at McConnelsville 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 1 20 20 20 
Temperature oc * 7 23.0 .6 J 3 . 4 
pH s.u. 6.0-9.0 13 8.4 6.8 7 . 6 
NH-3-N mg/1 7 .44 .05 . 19 
TKN-N mg/1 6 .6 .3 I 

• '+ 

Nitrate mg/1 7 1.40 .os . 70 
Total Phosphorous mg/1 5 .10 .05 . 08 
BOD5 mg/1 6 4.2 1.1 2 . 6 
D.0. % Saturation 7 108 . 5 56 . 3 90 . 8 
D.O. mg/1 5.0 7 15.4 6.9 9. 8 
Dissolved Solids mg/1 1500 7 541 324 45 3 
Suspended Solids 5 mg/1 7 33 12 21 
TOC mg/1 7 10.0 1. 0 4.7 
Oil-Grease mg/1 5 3 5.0 .5 
Fecal Coliform II/ 100 ml 200 7 1400 16 173 4 
Fecal Strep. 11/100 ml 6 230 4 19 
MBAS mg/1 o.s 7 .11 .05 .08 
Conductivity Micromhos 6 890 660 781 

) 
Turbidity J . U. 7 18.00 2.30 8.66 
Total Hardness mg/1 4 294 214 261 
Phenols ug/1 10 7 3.0 2 . 0 
Cyanide S mg/1 0.2 7 .01 .01 
Chloride mg/1 250 7 112.0 43.0 77 .3 
Fluorid5 mg/1 1.3 3 .25 .18 .22 
Arsenic ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium S ug/1 s 3 10 5 
Total Chromiums ug/1 300 3 30 30 
Copper 5 ug/1 * 3 40 30 · 
Tota l Iron ug/1 2 1460 1360 1410 
Lead S ug/1 40 2 18 10 
Manganese 5 ug/1 3 530 220 360 
Mercury5 ug/1 o. 5· 3 .5 .5 
Selenium 5 ug/1 s 3 10 s 
SilverS ug/1 1 3 30 30 
Zinc ug/1 * 3 40 30 
Alumium ug/1 
Sulfate S mg/1 4 161.0 119.0 139.5 
Hex. Chromiums ug/1 50 3 30 30 

1. Water Quality Standards 
2. Numbe r of samples taken 
3. Fecal coliform and strep are geome tric means. All others are ari t hme tic 
4. Number of s amples in violation 
S. Re f e r to the l is t of l aboratory de t ection limit s in front of t a bl es 

* Va riable - r e f e r t o Wa t e r Qua lity Standa rds 



Licking River near Newark 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG . v4 

Flow cfs 1 418 418 41 8 

Temperature oc * 7 22 .0 1.0 15 .3 

pH s.u. 6. 0-9 . O 11 8 . 1 7.3 7 .8 

NH-3-N mg/1 7 3.04 0.49 1. 31 
TKN-N mg/1 7 1.8 0.3 1. 3 

Nitrate mg/1 7 4. 25 0. 77 1.80 
Total Phosphorous mg/1 5 0.40 0.10 0.27 
BOD5 mg/1 7 6. l 2.0 3.8 
D.O. % Saturation 5 91. 7 70. l 81. 6 
D.O. mg/1 5.0 5 10 . 6 6.8 8 . l 
Dissolved Solids mg/1 1500 7 544 214 396 
Suspended Sol ids 5 mg/1 7 '70 lO 23 
TOC mg/1 6 34.0 1. 0 9.0 
Oil-Grease mg/1 5 3 5.0 1. 0 
Fecal Coliform 11/100 ml 200 7 2700 210 804 7 
Fecal Strep. 11/100 ml 4 220 20 57 
MBAS mg/1 o.s 7 .24 .05 .11 
Conductivity Micromhos 7 1150 345 613 
Turbidity J.U . 7 33.00 1.60 10.07 

) Total Hardness mg/1 4 292 156 252 
Phenols ug/1 10 7 2.0 2.0 
Cyanide 5 mg/1 0.2 7 0.01 0.01 
Chloride mg/1 250 7 95.0 19.0 50 .4 
Fluoride mg/1 1. 3 3 0.31 0 .13 0.24 
Arsenics ug/1 so 3 10.0 10.0 
Barium S ug/1 800 3 20C 200 
Cadmium S ug/1 5 3 10 5 
Total Chromiums ug/1 300 3 30 30 
Coppe r S ug/1 * 3 40 30 
Total I ron ug/1 3 2870 290 1313 
Lead 5 ug/1 40 2 13 10 
Mang?nese 5 ug/1 3 90 60 77 
Mercury 5 ug/1 o.s 3 0.5 0.5 
Selenium 5 ug/1 5 3 10 .5 
Silver5 ug /1 1 3 30 30 
Zinc ug/1 * 3 40 30 
Alumium ug/1 
Sulfate 5 mg/1 5 98.0 34.0 77.4 
Hex. Chromium S ug/1 50 3 30 30 

1. Water Quality Standards 
2 . Number of samples taken 
3. Fecal colifonn and strep are geometric means. All others are ari thmetic 
4. Number of samp l es in violation 
S. Refer to the list of l a boratory detection limits in front of tab l es 

* Variabl e - refer to Wa t er Quality Standards 



Muskingwn River In Dresden - SR 208 

PARAMETER UNIT wqsl N2 MAX . MIN. ,·c VG . v4 
···- ---

Flow cfs 1 2775 2775 2775 

Temperature oc * 6 26. 0.5 l6 . 0 

pH s.u. 6.0-9.0 12 8.3 7.5 7. 7 
NH-3-N rng/1 7 .60 .05 . 2G 
TKN-N rng/1 6 0.7 0.3 0 . 5 
Nitrate mg/1 7 2.22 0.37 1.06 

Total Phosphorous mg/1 5 .20 0.05 0 . 18 

BOD5 mg/1 6 4.6 1.8 3 .3 
D.O. % Saturation 5 106.4 85.4 94 . 5 
D.O. mg/1 5.0 5 10.4 7.0 8 . 9 
Dissolved Solids mg/1 1500 6 594 326 452 

Suspended Solids 5 mg/1 7 95 11 36 
TOC mg/1 7 12.0 1.0 6.3 
Oil-Grease mg/1 ) 3 5.0 0.9 
Fecal Coliform 11/100 ml 200 7 5700 130 894 6 
Fecal Strep. /1/100 ml 7 450 44 156 
MBAS mg/1 0.5 7 0.11 0.05 0.08 
Conductivity Micromhos 7 900 655 763 

) 
Turbidity J.U. 7 44.00 3.00 11.19 
Total Hardness mg/1 4 300 230 270 
Phenols ug/1 10 7 6.0 2.0 
Cyanide 5 mg/1 0.2 7 0.01 0.01 
Chloride mg/1 250 7 92.0 13.7 63.1 
Fluoride rag/1 1. 3 3 0.23 0 .16 0. 20 
Arsenic5 ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromium 5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 . 40 30 
Total Iron ug/1 2 4500 950 2725 
Lead 5 ug/1 40 2 33 22 28 
Manganese 5 ug/1 3 580 350 480 
Merc~ry 5 ug/1 0.5 3 0.5 0.5 
Selenium 5 ug/1 5 3 10 5 

Silvers ug/1 1 3 30 30 

Zinc ug/1 * 3 50 30 
Alumium ug/1 
Sulfate 5 mg/1 4 148.0 125.0 136.7 

Hex. Chromium5 ug/1 50 3 30 30 

1. Water Quali ty Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means . All others are arithmetic 
4. Number of samples in violation 
5. Refe r to the list of laboratory det ection limits in front of t ables 

* Variabl e - refer to Water Quality Standards 



Wills Creek Below Wills Creek Dam 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG . ':4 

Flow cfs 
Temperature oc * 7.0 24.0 0.0 ] 4 .7 

pH s.u. 6.0-9.0 9 7.6 6.0 7 . 1 1 

NH-3-N mg/1 7 0.38 0.05 0 . 20 

TKN-N mg/1 6 0.9 0.3 0 . {f 

Nitrate mg/1 7 0. 54 0.05 0 . 26 

Total Phosphorous mg/1 6 0.10 0.05 0 .03 

BOD5 mg/1 7 4.0 0.8 2 . 1 

D.O. % Saturation 7 100.0 67.8 88 .8 

D.O. mg/1 5.0 7 13.0 6.1 9 .4 

Dissolved Solids mg/1 1500 7 472 278 341 

Suspended Solids 5 mg/1 7 42 15 33 

TOC mg/1 7 10.0 1.0 5.1 

Oil-Grease mg/1 5 3 5.0 1.0 

Fecal Coliform 11/100 ml 200 7 4500 52 307 4 

Fecal Strep. #/100 ml 7 110 30 58 

MBAS rng/1 0.5 7 0.07 0 .05 0.06 

Conductivity Micromhos 8 800 250 499 

Turbidity J.U. 7 27.00 8 . 30 16.51 

Total Hardness mg/ 1 3 248 204 219 

Phenols ug/1 10 7 8.0 2.0 

Cyanide 5 rng/1 0.2 7 0.01 0 .01 

Chloride mg/1 250 7 25 . 0 10 . 0 16.1 

Fluorid5 rag/ 1 · 1. 3 3 0.19 0 .13 0 .17 

Arsenic ug/1 50 3 10.0 10.0 

Barium 5 ug/1 800 3 200 200 

Cadmium 5 ug/1 5 3 10 8 

Total Chromiums ug/1 300 3 30 30 

Copper 5 ug/1 * 3 40 30 

Total Iron ug/1 3 2150 1380 1757 

Lead 5 ug/1 40 3 10 10 

Mang~nese 5 ug/1 3 650 350 513 

Mercury5 ug/1 0.5 3 0.5 0.5 

Selenium 5 ug/1 5 3 10 -s 
Silver5 ug/1 1 3 30 30 

Zinc ug/1 * 3 30 30 

Alumium ug/1 
Sulfate 5 mg/1 3 172.0 108.0 133.0 

Hex. Chromiums ug/1 50 3 30 30 

1. Water Quality Standards 
2 . Number of samples taken 
3. Fecal coliform and strep are geometric means . All others a r e arithmetic 
4. Number of s ample s in violation 
5. Refer to the list of l aboratory detection limit s in front of t ab l es 

* Varia ble - refer to Water Quali ty Standa r ds 



Wills Creek Below Cambridge 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG . r4 
---- ----

Flow cfs 
Temperature oc * 6 23.0 0.0 15. 3 

pH s.u. 6 . 0-9.0 8 7 . 7 6.9 7 . 2 

NH-3-N mg/1 7 1.09 0 .13 0.4 i 

TKN-N mg/1 6 0.9 0.3 0 .. 5 

Nitrate mg/1 7 0.81 0.18 0 . /f 7 

Total Phosphorous mg/1 6 0.60 0.10 0 .2-

BOD5 mg/1 6 5.2 1.5 3.0 
D.O. % Saturation 6 98 . 6 22.2 64.8 
D.O . mg/1 5.0 6 14 . 4 2.0 7. 1 2 
Dissolved Solids mg/1 1500 5 675 175 405 

Suspended Solids 5 mg/1 5 121 31 75 
TOC mg/1 7 14.0 1.0 8.9 

Oil-Grease mg/1 5 2 5 . 0 5.0 
Fecal Col iform 11/100 ml 200 7 12000 1200 3935 7 
Fecal Strep. 11/100 ml 7 1200 15 243 

MBAS mg/1 0.5 6 0.10 0 . 05 0 . 07 

Con<luc tivity Micromhos 7 1000 300 601 

Turbidity J.U. 7 74.00 2 . 20 32.14 

) Total Hardness mg/1 3 326 122 246 

Phenols ug/ 1 10 7 4.0 2 . 0 
Cyanide 5 mg/1 0 . 2 7 0 . 01 0.01 

Chloride mg/ 1 250 7 28.0 12.0 18.0 

Fluoride mg/1 1. 3 3 0 . 25 0.10 0.19 

Arsenic5 ug/1 50 3 10 . 0 10 . 0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 8 
Total Chromium5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 60 30 

Total Iron ug/1 3 4500 1210 2503 
Lead 5 ug/1 40 3 13 10 
Mang~nese 5 ug/1 3 540 280 400 

Mercury5 ug/1 0.5 3 0 . 5 0.5 
Selenium 5 ug/1 5 3 10 10 
Silvers ug/1 1 3 30 30 

Zinc ug/1 * 3 50 30 
Alumium ug/1 
Sulfate 5 mg/1 3 198.0 69.0 153.3 

Hex. Chromium 5 ug/1 50 3 30 30 

1 . Water Quality Standards 
2. Number of samples taken 
3. Fecal co l i form and s trep are geometric means . All other s a r e a rithmetic 
4. Number of samples in violation 
5. Refer to the list of lahoratory detection limits in front of tables 

* Va riable - r e fer to Water Qua J.ity Standards 



Muskingum River Below Coshocton 

------- ---
PARAMETER UNIT wqsl N2 MAX. MIN. AVG . v4 

Flow cfs 
Temperature oc * 7 22.0 0.5 14.0 
pH s.u. 6.0-9.0 11 8.0 7.1 7. 5 
NH-3-N mg/1 7 0. 71 0.05 0. 19 
TKN-N mg/1 6 0.5 0.3 0 . !f 
Nitrate mg/1 7 1.53 0.76 1. ?O 
Total Phosphorous mg/1 5 0.17 0.10 0 . 13 
BOD5 mg/1 7 5.1 2.0 3. 2 
D.O. % Saturation 7 104.9 80.4 91.5 
D.O. mg/1 5.0 7 13.2 7.3 9. 7 
Dissolved Solids mg/1 1500 6 656 384 492 
Suspended Solids 5 mg/1 7 220 10 69 
TOC mg/1 7 20.0 3.0 10.9 
Oil-Grease mg/1 5 3 5.0 1.0 
Fecal Coliform 11/100 ml 200 6 4500 140 1156 5 
Fecal Strep. 11/100 ml 7 1600 120 452 
MBAS mg/1 0.5 7 0.14 0.06 0.10 
Conductivity Micromhos 7 1000 400 634 
Turbidity J.U. 7 124.00 2.30 27.04 

) Total Hardness mg/1 4 320 236 278 
Phenols ug/1 10 7 18.0 3.0 7.7 1 
Cyanide 5 mg/1 0.2 7 0.01 0.01 
Chloride mg/1 250 7 143.0 59.0 87 .6 
Fluorid5 mg/1 1. 3 3 0.26 0.14 0.22 
Arsenic ug/ 1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromium 5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 40 30 
Total Iron ug/1 3 8500 830 4210 
Lead 5 ug/1 40 2 18 10 
Manganese 5 ug/1 3 760 450 590 
Me rc~ry5 ug/1 0.5 3 0.5 0.5 
Selenium 5 ug/1 5 3 10 10 
Silver 5 ug/1 1 3 30 30 
Zinc ug/1 * 3 70 30 
Alumium ug/1 
Sulfates mg/1 3 149.0 108.0 133.7 
Hex. Chromium5 ug/1 50 2 30 30 

l. Water Quality Standa rds 
2. Numbe r of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of lahora tory de t ec tion limits in fro nt of t a~les 

* Variable - refer t o Water Quality Standards 



Tuscarawas River at Coshocton 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG . v4i 
... ··- -·---

Flow cfs 
Temperature oc * 7 22.0 0.5 14.3 
pH s.u. 6.0-9.0 11 8.0 7.1 7. 5 
NH-3-N mg/1 7 0.44 0.05 0. 17 
TKN-N mg/1 6 2.3 0.3 0.7 
Nitrate mg/1 7 1.98 1.05 1.. 40 
Total Phosphorous mg/1 4 0.21 0.11 0.17 
BOD5 mg/1 7 37.0 2.5 8 . 7 
D.O. % Saturation 7 101.9 57.4 82 . 9 
D.O. mg/1 5.0 7 12.1 6 . 2 8. 7 
Dissolved Solids mg/1 1500 7 1050 438 638 
Suspended Solids 5 mg/1 7 254 10 84 
TOC mg/1 7 59.0 5.0 17.7 
Oil-Grease mg/1 5 3 5.0 1.3 
Fecal Coliform Ill 100 ml 200 5 8000 180 1384 4 
Fecal Strep. 11/100 ml 7 1600 100 297 
MBAS mg/1 0.5 7 0.23 0.05 0.11 
Conductivity Micromhos 7 1320 400 754 

) 
Turbidity J.U. 7 88 2.50 32. 79 
Total Hardness mg/1 4 412 272 333 
Phenols ug/1 10 7 141.0 3.0 29 .3 5 
Cyanide 5 mg/1 0.2 7 0.01 0.01 
Chloride mg/] 250 7 245.0 77.0 134.9 
Fluoride mg/1 1. 3 3 0.32 0.17 0.25 
Arsenic5 ug/1 so 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromiums ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 3 9850 1350 4867 
Lead 5 ug/1 40 2 12 10 
Manganese 5 ug/1 3 1040 610 807 
Merc~ry5 ug/1 0.5 3 0.5 0.5 
Selenium 5 ug/1 5 3 10 5 
Silvers ug/1 1 3 30 30 
Zinc ug/1 * 3 60 30 
Alumium ug/1 
Sulfate 5 mg/1 4 226.0 156.0 181.7 
Hex. Chromiums ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All other s are ar ithmetic 
4. Number of sampl es in viola tion 
5. Refer to the list of laboratory de tection limit s in front of t ables 

* Variable - refer to Water Quality Standards 



Stillwater Creek Be low Dennison 

-----

PARAMETER UNIT WQsl N2 MAX. MIN. !-.VG . i,'4 

Flow cfs 
Temperature oc * 7 24.0 4.4 16.2 
pH s.u . 6.0-9.0 10 7.7 6.6 7 {, 

NH-3-N mg/1 7 0.63 0.19 0 . 33 
TKN-N mg/1 6 0.6 0.3 0 . 4 
Nitrate mg/1 7 0.46 0.05 0 . 25 
Total Phosphorous mg/1 6 0.30 0.05 0.13 
BOD5 mg/1 7 3.2 1.0 2 . 2 
n.o. % Saturation 6 96.2 72.2 84 .8 
D.O. mg/1 5.0 6 12.6 6.6 8 . 9 
Dissolved Solids mg/1 1500 7 734 370 582 
Suspended Solids 5 mg/1 7 41 19 25 
TOC mg/1 7 16.0 1.0 5.7 
Oil-Grease mg/1 5 3 5.0 5 .0 
Fecal Coliform 11/ 100 ml 200 6 2800 340 1345 6 
Fecal Strep. /1/100 ml 7 1200 86 289 
MBAS mg/1 o.s 7 0.09 0.05 0.06 
Conductivity Micromhos 7 1100 348 761 
Turbid ity J.U. 7 19.00 3.10 9.63 

) Total Hardness rng/1 3 420 288 369 
Phenols ug/1 10 7 2 .0 2 .0 
Cyanide 5 mg/ 1 0 .2 7 0.01 0.01 
Chloride mg/ 1 250 7 62 .0 15 .0 35 .9 
Fluoride mg/1 1. 3 3 0.18 0.12 0.16 
Arsenic5 ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 26 10 
Total Chromium5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total I r on ug/1 2 1120 910 1015 
Lead 5 ug/1 40 3 29 10 
Manganese 5 ug/1 3 840 310 537 
Mercury5 ug/1 o.s 3 0.5 0.5 
Selenium 5 ug/1 5 3 10 5 
Silver5 ug/1 1 3 30 30 
Zinc ug/1 * 3 30 30 
Alumium ug/1 
Sulfates mg/1 4 370.0 208.0 294.5 
Hex. Chromiums ug/1 50 3 30 30 

1 . Water Qual ity St andards 
2. Number of sampl es taken 
3. Fecal col i form and strep are geometric means. All othe r s are a ri thmetic 
4. Number of samp l es i n violation 
5 . Ref er to t he lis t o f l abora tory detec tion limit s i n f r ont of tables 

* Varia bl e - r e f e r t o Wa ter Qual ity Standards 



Tuscarawas River be low New Philadel phi a 

--- - --- -·---
-------

PARAMETER UNIT wqsl N2 MAX. MIN. ;. .. ~."G. v4 
----····---

Flow cfs 
Temperature oc * 7 24.0 4.7 16 . !1 

pH s.u. 6.0-9.0 10 7.8 6.9 7 . S 
NH-3-N mg/1 7 0.57 0.19 0 . 33 
TKN-N mg/1 6 0 . 9 0.3 0 . 6 
Nitrate mg/1 7 2.00 0.69 1 . 42 
Total Phosphorous mg / 1 6 0.50 0.10 0 . 25 
BOD5 mg/1 7 4.7 1.6 3 . 5 
D.0. % Saturat ion 6 100 . 8 76.3 86 . 3 
D.O. rng/ 1 5.0 6 12.9 6 . 9 8 . 9 
Di s solved Solids mg/1 1500 7 1271 330 751 
Suspended Solids 5 mg/1 7 51 15 29 
TOG mg/1 7 9.0 1.0 3.7 
Oil-Gr ease mg / 1 5 3 5.0 5.0 
Fecal Colifo rm IJ/100 ml 200 3 8000 2200 4563 3 
Fecal Strep . IJ /100 ml 6 4400 210 992 
MBAS mg/1 0. 5 7 0. 21 0.07 0.13 
Co nduc t i vity Micr omhos 7 1700 440 1064 
Turbidity J . U. 7 28.00 2.40 10.64 

) Total Hardne ss mg/1 3 430 170 310 
Phenols ug/1 10 7 10.0 2.0 
Cyani de 5 mg/1 0 . 2 7 0.01 0.01 
Chloride mg/1 250 7 381. 0 62.0 200. 0 1 
Fluoride mg/ 1 1. 3 4 0 . 47 0.19 0.36 
Arsenics ug/1 50 3 17.0 10.0 
Bar ium 5 ug/1 800 3 300 200 
Cadmium 5 ug/1 5 3 10 s 
Total Chromium 5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 2 2720 1070 1895 
Lead 5 ug/1 40 3 20 10 
Manganes e 5 ug/1 3 1450 700 1063 
Me rc~ r y 5 ug/1 0. 5 3 0. 5 0.5 
Sel en i um 5 ug/1 5 3 10 -5 
Silver s ug / 1 1 3 30 30 
Zinc ug/1 * 3 so 30 
Alumium ug/1 
Su lfa t es mg/1 4 206.0 91.0 159 .2 
Hex. Chr omium 5 ug/1 50 3 30 30 

1. Wa t er Quali ty Standards 
2 . Number of s ampl es t a ken 

) 3. Fecal col iform and s trep a r e geomet r ic means . All others are a rithmetic 
4 . Number of sampl es i n vio l ation 
5 . Ref e r to t he list of l a boratory de t ection limi t s i n f r ont of t ab l es 

* Varia ble - r efer t o Wate r Qual ity St anda r ds 



Sugar Creek above New Philadelphia 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG . ·;4 

·----·---
Flow cfs 1 157 157 157 
Temperature oc * 7 23.0 4 .. 4 15 . 9 
pH s.u. 6.0-9.0 10 7.8 6.8 7.5 
NH-3-N mg/1 7 0.35 0.08 0 . 21 
TKN-N mg/1 5 0.3 0.3 () . 1 
Nitrate mg/1 6 2.90 0.44 l . 2!, 
Total Phosphorous mg/ 1 6 0.20 o.os 0.11 
BOD5 mg/1 7 4.1 1.0 2 . 2 
D.O. % Saturation 6 105.4 58.8 87.7 
D.O. mg/1 5.0 6 12.8 6. 0 9.2 
Dissolved Solids mg/1 1500 7 624 256 473 
Suspended Solids 5 mg/1 7 48 10 29 
roe mg/1 7 6.0 1.0 2.9 
Oil-Grease mg/1 5 3 5.0 5.0 
Fecal Coliform Ill 100 ml 200 5 780 230 374 5 
Fecal Strep. fl /100 ml 6 15000 48 993 
MBAS mg/1 0.5 7 0.01 0.00 0.05 
Conduct i vity Micromhos 7 1000 325 604 
Turbidity J.U. 7 28.00 1.80 11.36 
Total Hardness mg/ 1 3 388 162 300 
Phenols ug/1 10 7 2 . 0 2.0 
Cyanide 5 mg/J. 0.2 7 0.01 0.01 
Chloride mg/1 250 7 40.0 16.0 27.4 
Fluorid5 rng / 1 1. 3 3 0.27 0.17 0.23 
Arsenic ug/1 50 3 10.0 10.0 
Barium 5 ug/1 80_0 3 200 200 
Cadmium 5 ug/1 5 3 13 10 
Total Chromiurn5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 2 2440 llOO 1770 
Lead 5 ug / 1 40 3 23 10 
Manganese 5 ug/1 3 2130 730 1220 
Merc~ry5 ug/1 0 . 5 3 0.5 0.5 0.5 
Selenium 5 ug/1 5 2 10 10 
Silver5 ug/1 1 3 30 30 
Zinc ug/1 * 3 30 30 
Alumium ug/1 
Sulfate 5 mg/1 4 289.0 102.0 220.0 
Hex. Chromiums ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means . All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of l aboratory de tection limit s i n front of tables 

* Variable - refer to Water Quality Standards 



Nimishillen Creek at N.Industry 

PARAMETER UNIT wqsl N2 MAX. MIN. .·.·:c; . ·:4 
·-- --

Flow cfs 1 158 158 158 
Temperature oc * 7 21. 5 6.1 JS . : 
pH s.u. 6.0-9.0 10 7.7 6.8 7. L 
NH-3-N mg/1 7 5.38 1. 24 2 . WJ 
TKN-N mg/1 6 6.4 1.8 3. (} 

Nitrate mg/1 7 2.22 .78 L 3:; 
Total Phosphorous mg/1 6 2.20 .30 1. 23 
BOD5 mg/1 7 16.0 2.5 7. 5 
D.O. % Saturation 7 88.0 34 .1 1',5 . f'.i 
D.O. mg/1 5.0 7 11.0 3.0 6.9 1 
Dissolved Solids mg/1 1500 7 783 462 654 
Suspended Solids 5 mg/1 7 27 10 15 
TOC mg/1 7 15.0 3.0 7.7 
Oil-Grease mg/1 s 3 5.0 5.0 
Fecal Coliform 11/100 ml 200 3 2100 690 1449 3 
Fecal Strep. 11 /100 ml 5 12000 420 947 
MBAS mg/1 0.5 7 .25 .09 .16 
Conductivity Micromhos 6 850 440 876 

) Turbidity J.U. 7 9.20 .q4 4.51 
Total Hardness mg/1 3 382 330 362 
Phenols ug/1 10 6 13.0 2.0 l 
Cyanide 5 mg/ 1 0.2 7 .02 .01 
Chloride mg/1 250 7 140.0 74 .o 109.4 
Fluorid5 mg/1 1. 3 4 1.02 .72 .87 
Arsenic ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmiurr. 5 ug/1 5 3 10 5 
Total Chromium 5 ug/1 300 3 40 30 
Copper 5 ug/1 * 3 40 30 
Total Iron ug/1 2 1680 990 1335 
Lead 5 ug/1 40 3 32 14 23 
Manganese 5 ug/1 3 660 530 603 
Merc~ry 5 ug/1 0.5 3 .5 .s 
Selenium 5 ug/1 5 3 10 5 
Silver5 ug/ 1 1 3 30 30 
Zinc ug/1 * 3 60 50 53 
Alumium ug/1 
Sulfates mg/1 3 186.0 146.0 165.7 
Hex. Chromiums ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means . All others a r e a rithmetic 
4. Number of s amples in violation 
5 . Refer to the list of l abo r atory detection limits in front of tables 

* Variable - ref er to Wate r Quality Standards 



Tuscarawas River at Massil l on 

··--· · 
PARAMETER UNIT wqsl N2 MAX. MIN. /~ t.'(1 .. v4 

--- - ·-·--·- --------- -
Flow cfs 
Temperature oc * 6 22.0 1.0 14 . / 

pH s.u. 6.0-9.0 7 7. 9 6.9 7 . '· 
NH-3-N mg/1 6 2.03 0.28 1 . 0 .2 

TKN-N mg/1 4 2.3 1.1 l. 7 

Nitrate mg/1 6 3.42 1. 35 2 . 0':J 

Total Phosphorous mg/1 5 0.80 0.30 () . 4 5 

BOD5 mg/1 6 6.7 2.7 4 . 9 

D.O . % Saturation 6 101. 4 45.5 68 . 6 

D.O. rng/1 5.0 6 14.4 4.0 7. I+ 1 

Dissolved Solids mg/1 1500 6 2247 788 1542 3 

Suspended Solids 5 mg/1 6 46 10 24 

TOC mg/1 6 1 7.0 4 .0 10 . 2 
Oil-Grease mg/1 5 3 5.0 s.o 
Fecal Coliform Ill 100 ml 200 4 11000 140 2028 3 

Fecal Strep. 11/100 ml 5 2100 40 424 
MBAS mg/1 0.5 6 0. 34 0.13 0.24 
Co nductivity Micromhos 6 2500 1400 1883 

) 
Turbidity J.U. 6 " 46 3.20 12 . 62 

Total Hardness mg/1 3 600 290 457 

Phenols ug/1 10 6 33.0 2.0 5 

Cyanide 5 mg/1 0 . 2 6 0.02 0.01 

Chloride mg/1 250 6 840.0 340 .0 596 . 7 6 

Fluorid5 rng/1 1. 3 3 2.55 0.23 1.24 1 

Arsenic ug/1 so 2 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium S ug/1 s 3 10 5 
Total Chromium s ug/1 300 3 410 30 2 

Copper 5 ug/1 * 3 40 30 

Total Iron ug/1 3 6000 2100 3540 

Lead 5 ug/1 40 3 32 10 
Manganese 5 ug/1 3 480 240 367 

Merc~ry 5 ug/1 o.s 3 o.s 0. 5 
Selenium 5 ug/1 5 3 10 · s 
Silver5 ug/1 1 3 30 30 

Zinc ug/1 * 3 40 30 
Alumi um ug/1 
Sulfates mg/1 3 109.0 90 .0 96 .3 

Hex . Chromiums ug/1 so 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All othe rs are arithmetic 
4 . Number of samp l e s in violation 
5. Refe r t o the list of lahoratory detection limit s in f ront of t ables 

* Variable - refer t o Wate r Qua lity Standards 



Tuscarawas River at Clinton 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG . v4 

Flow cfs 
Temperature oc * 6 24.0 2.0 15.8 
pH s .u. 6.0-9.0 7 8.3 7.3 7. 8 
NH-3-N mg/1 5 1. 74 0.46 l . l () 

TKN-N mg/1 3 2.2 1.4 1. 8 
Nitrate mg/1 5 1. 31 0.10 () . 6 1 

Total Phosphorous mg/1 4 0 . 46 0 . 17 o.n 
BOD5 mg/1 6 3. 7 1. 6 2 0 . " 
D.O . % Saturat ion 6 97. 1 50.6 72 . ;_ 
D.O. mg/1 5.0 6 13.4 4.4 7. 6 1 
Dissolved Solids mg/1 1500 6 5330 1922 3511 6 
Suspended Solids 5 mg/1 6 62 14 31 
TOC mg/1 6 16.0 6.0 9.8 
Oil-Gr ease mg/1 5 3 5 . 0 5 . 0 
Fecal Coliform II/ 100 ml 200 4 3700 3 232 2 
Fecal Strep. 11/100 ml 6 1600 7 104 
MBAS mg/1 o.s 6 0 . 62 0.25 0.44 4 
Conductivity Micrornhos 6 6500 2400 4445 
Turbidity J . U. 6 32 . 0 2.30 10. 98 

) Total Hardness mg/1 3 800 570 673 
Phenols ug/ 1 10 6 50.0 2.0 4 
Cyanide 5 mg/1 0.2 6 0.09 0 . 01 
Chloride mg/1 250 6 19800.0 960.0 4646 .7 6 
Fluorid5 mg/1 1. 3 3 0.23 0.14 0.18 
Arsenic ug/1 50 2 10.0 10 . 0 
Barium 5 ug/ 1 800 3 300 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromium5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 3 6600 1540 3320 
Lead 5 ug/1 40 3 10 10 
Manganese 5 ug/1 3 270 220 250 
Merc~ry 5 ug/1 0 . 5 3 o. s 0 . 5 
Selenium 5 ug/1 5 1 5 5 
Silvers ug/1 1 3 30 30 
Zinc ug/1 * 3 30 30 
Alumiurn ug/1 
Sulfate 5 mg/1 3 189 . 0 86 . 0 134. 0 
Hex. Chromium5 ug/1 50 3 30 30 

1 . Water Quality Standards 
2 . Number of samples taken 
3 . Fecal coliform and st rep are geometric means. All others are arithmetic 
4 . Number of samples in violation 
5. Refer to the list of lahoratury detection limits ln front of tables 

* Variable - refer to Water Qual ity Standards 



Killbuck Creek Below Wooster 

PARAMETER UNIT WQSl N2 MAX . MIN. .:\. \'(; . •;4 
.. -·· ···-- ~ .. ---- --- -

Flow cfs 
Temperature oc * 6 22.0 .5 U . 6 
pH s.u. 6.0- 9 . 0 7 7.8 7.1 7 . L1 

NH-3-N mg/1 6 1. 31 . 29 . 63 
TKN-N rng/1 4 1.3 .7 i . 0 
Nitrate mg/1 6 3.58 .64 2 . 01 
Total Phosphorous mg/1 5 .54 .10 .J2 
BOD5 mg/1 6 6. 8 1.4 3 . 8 
D.O. % Saturation 6 111 . 4 43.0 80 .B 
D. O. mg/1 5.0 6 14.4 4.3 8 . 7 1 
Dissolved Solids mg/1 1500 6 442 256 338 
Sus pended Solids 5 mg/1 6 78 18 45 
TOC mg/1 6 18.0 2 . 0 8.5 
Oil-Grease mg/1 5 3 5.0 3.0 
Fecal Coliform Ill 100 ml 200 5 700 19 143 3 
Fecal Strep. tf/100 ml 5 450 6 46 
MBAS mg/1 0 . 5 6 . 13 .07 .09 
Co nductivity Micromhos 6 600 350 434 
Turbidity J.U. 6 35 .00 2.90 15.43 

) Total Hardness mg/1 3 246 170 219 
Phenols ug/ 1 10 5 8.0 4.0 5 .4 
Cyanide 5 mg/1 0.2 6 • 01 . 01 
Chlo r ide mg/1 250 6 55.0 35 .0 42 .3 
Fluorid5 mg/ 1 1.3 3 .17 . 10 . 14 
Arsenic ug/1 50 2 10.0 10.0 
Barium 5 ug /1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromiums ug/1 300 3 30 30 
Copper 5 ug/1 * 3 2950 30 1003 
Total Iron ug/1. 3 2810 1120 1923 
Lead 5 ug/1 40 3 35 10 
Manganese 5 ug/1 3 180 130 150 
Mercury 5 ug/1 0.5 3 . 5 . 5 
Selenium 5 ug/1 5 2 10 . 10 
Silver5 ug/1 1 3 30 30 
Zinc ug/1 * 3 30 30 
Alumium ug/1 
Sulfate 5 mg/1 3 68.0 60.0 63 . 0 
Hex . Chromium 5 ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and st r ep are geometr i c means. All others are arithmetic 
4 . Number of samples in viola tion 
5 . Ke fer to t he list of l aboratory de tec tion l imits in front of tables 

* Variable - refer to Water Quality Standards 



Walhonding River at Nellie below Dam 

-----------
----------

PARAMETER UNIT wqsl N2 MAX. MIN. 1\ \'(. 1;4 
-- - -· -

Flow cfs 3 560 367 L1 L1 1 

Temperature oc * 7 23.0 5.0 1 5. 

pH s.u. 6.0-9.0 9 8.7 6.8 I . 0 

NH-3-N mg/1 7 0 . 28 0.02 (j • • -~ 

TKN-N mg/1 4 0.3 0.3 o. 
Nitrate mg/1 7 2 . 18 o.ss I • • .:i 

Total Phosphorous mg/1 6 0.20 0.08 () . - 2 

BOD5 mg/1 7 2.2 1.1 ' r .l ... r..; 

D.0 . % Saturation 6 100 .8 66.7 85 . S 
D.0. mg/1 s.o 6 12.9 5.8 9. 2 
Dissolved Solids mg/1 1500 7 340 196 25 5 
Suspended Solids 5 mg/1 7 42 10 21 
TOC mg/1 7 6.0 1.0 3.1 
Oil- Grease mg/1 5 3 5.0 s.o 
Fecal Coliform Ill 100 ml 200 7 6400 65 370 5 
Fecal Strep. II /100 ml 7 1600 14 110 
MBAS mg/1 0.5 6 0.09 0.05 0. 06 
Conductivity Micromhos 8 500 260 376 

) Turbidity J.U. 7 42 . 0 1.10 9 . 33 
Total Hardness mg/1 2 204 148 176 
Phenols ug/1 10 6 2 . 0 2.0 
Cyanide 5 mg/1 0 .2 6 0.01 0.01 
Chloride mg/1 250 7 28.0 21.0 23 . 6 
Fluorid5 mg/1 1. 3 3 0.17 0 . 12 0.15 
Arsenic ug/1 50 2 10. 0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromium5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 2 3400 260 1830 
Lead 5 ug/1 40 3 10 10 
Manganese 5 ug/1 3 70 50 60 
Mercury5 ug/1 0.5 3 o.s 0.5 
Selenium 5 ug/1 5 3 10 5 

Silver 5 ug/1 1 3 30 30 
Zinc ug/1 * 3 30 30 
Alumium ug/1 
Sulfates mg/1 4 48.0 37 .0 42 . 2 

Hex . Chromium 5 ug/1 50 3 30 30 

1 . Water Quality Standards 
2 . Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are ar i thme tic 
4. Number of samp l es in violation 
5 . Refer to the list of laboratory detection limit s in front of tables 

* Variable - refer to Wate r Quality Standards 



Mohican River at Greer 

PARAMETER UNIT wqsl N2 MAX . MIN. A \'G . v4 

Flow cfs 3 291 168 223 
Temperature oc * 7 22.0 5.5 15 .0 
pH s.u. 6.0-9.0 9 8.1 6.9 7. 5 
NlI-3-N mg/1 7 .23 .05 . ]3 
TKN-N mg/1 6 .4 .3 . 3 
Nitrate mg/1 7 2.23 • 71 1. J:r 
Total Phosphorous mg/1 6 .30 .10 . 19 
BOD5 mg/1 7 3.0 1.1 2. J. 
D.O. % Saturation 6 99.1 65.9 89. 0 
D.O. mg/1 5.0 6 12.2 6.2 9. 5 
Dissolved Solids mg/1 1500 7 340 205 268 
Suspended Solids 5 mg/1 7 85 10 32 
TOC mg/1 7 9.0 1. 0 4.1 
Oil-Grease mg/1 5 3 5.0 5.0 
Fecal Coliform ll/100 ml 200 7 6000 300 703 7 
Fecal Strep. ///100 ml 7 6400 36 174 
MBAS mg/1 0.5 7 • 08 • 05 .06 
Conductivity Micromhos 8 550 280 388 
Turbidity J.U. 7 42.00 1. 70 12.06 

) Total Hardness mg/1 3 220 136 183 
Phenols ug/1 10 7 2.0 2.0 
Cyanide 5 mg/1 0.2 7 .01 . 01 
Chloride mg/1 250 7 29.0 22.0 25.0 
Fluoride mg/1 1. 3 3 .21 .13 .17 
Arsenic5- ug/1 .50 2 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
CadmiUIT! 5 ug/1 5 3 10 5 
Total Chromium5 ug/1 300 3 70 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 2 4700 390 2545 
Lead 5 ug/1 40 2 10 10 
Manganese 5 ug/1 3 130 100 llO 
Mercury 5 ug/1 0.5 3 .5 .5 
Selenium 5 ug/1 5 3 10 5 
Silver5 ug/1 1 3 30 30 
Zinc ug/1 * 3 40 30 
Alumium ug/1 
Sulfate 5 rng/1 4 55.0 42.0 48.5 
Hex. Chromiums ug/1 50 3 68 30 -~ 1 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geome tric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of lahoratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Rocky Fork below Mansfield 

PARAMETER UNIT WQsl N2 MAX. MIN. 1 ... vc . v4 
-··- -· -

Flow cfs 
Temperature oc * 6 24.0 4.0 JS . ~ 
pH s.u. 6.0-9.0 7 7.9 7.1 7 . .5 
NH-3-N mg/1 6 3.49 1. 04 2 . ':>fi 
TKN-N mg/1 4 4.7 1.0 3. 3 
Nitrate mg/1 6 3.06 1. 31 2.00 
Total Phosphorous mg/1 5 1. 93 .59 1. 3(,. 

BOD5 mg/1 6 20.0 5.4 10. () 
D.O. % Saturation 6 136.5 69.3 91. 2 
D.0 . mg/1 5.0 6 14.2 6.1 9. 4 
Dissolved Solids mg/1 1500 6 534 287 455 
Suspended Solids 5 mg/1 6 472 10 94 
TOC mg/1 6 31. 0 8.0 16.5 
Oil-Grease mg/1 ) 3 5.0 5.0 
Fecal Coliform Ill 100 ml 200 4 20000 1600 6490 4 
Fecal Strep. ti /100 ml 4 10000 660 2073 
MBAS mg/1 0.5 6 .39 .14 .23 
Conductivity Micromhos 6 800 315 534 
Turbidity J . U. 6 340.00 2. 40 62 . 50 
Total Hardness mg/1 3 256 170 225 
Phenols ug/1 10 6 25.0 6.0 10.8 1 
Cyanide 5 mg/1 0.2 6 .02 .01 
Chloride mg/1 250 6 84.0 55 .0 70.2 
Fluoride rog/1 1. 3 3 .42 .25 . 33 
Arsenic5 ug/1 50 2 10.0 10.0 
Barium 5 ug/1 800 3 300 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromium5 ug/1 300 3 1570 260 860 2 
Copper 5 ug/1 * 3 160 110 130 
Total Iron ug/1 3 23600 10·00 9433 
Lead 5 ug/1 40 3 24 10 
Manganese 5 ug/1 3 600 210 350 
Mercury 5 ug/1 0.5 3 .5 .5 
Selenium 5 ug/1 5 3 50 10 1 
Silver5 ug/ 1 1 3 30 30 
Zinc ug/1 * 3 250 120 170 
Alumium ug/1 
Sulfates mg/1 3 105.0 54 .0 87.0 
Hex. Chromiums ug/1 50 3 1290 135 561 3 

1. Water Quality Standards 
2. Numbe r of samples taken 
3. Fecal coliform and strep are geometric means. All others a re arithmetic 
4. Number of samples in violat ion 
5 . Re f e r to the list of laboratory detec tion limits in front of tables 

* Variable - refer t o Wa ter Quality Standards 



Kokosing River Below Mt . Vernon 

PARAMETER UNIT wqsl N2 MAX. MIN . AVG . v4 

Flow cfs 
Temperature oc * 7 22 . 0 5.0 1 5 . 6 
pH s.u. 6 . 0-9.0 8 7.9 7. 0 7 . 5 
NH-3-N mg/1 6 . 60 . 05 . }0 
TKN-N mg/1 6 2.0 .03 . 8 
Nitrate mg/1 6 1.90 . 38 T. 20 
Total Phosphorous mg/1 · 5 . 20 .10 . 13 
BOD5 mg/1 7 3 . 5 1. 6 2 . 4 
D. O. % Saturation 6 109.7 67.8 93. 2 
D. O. mg/1 s.o 6 12 . 4 6.1 9. 7 
Dissolved Solids mg/1 1500 5 328 232 285 
Suspended Solids 5 mg/1 7 18 5 12 
TOC mg/1 7 14.0 2. 0 7 . 0 
Oil-Grease mg/1 5 3 5 . 0 s.o 
Fecal Coliform Ill 100 ml 200 6 6900 300 1386 6 
Fecal Strep. 11/100 ml 7 2400 170 647 
MBAS mg/1 o.s 7 .07 .05 . 06 
Conduc tivi.ty Micromhos 8 600 270 414 
Turbidity J .U. 7 2.70 . 80 1. 96 
Total Hardness mg/1 3 252 196 226 
Phenols ug/1 10 7 3 . 0 2 . 0 
Cyan ide 5 mg/1 0.2 7 . 01 .01 
Chloride mg/1 250 7 24.0 16 . 0 18 .7 
Fluoride rag/1 1. 3 3 .24 . 13 . 19 
Arsenic5 ug/1 50 2 10 . 0 10. 0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 s 3 10 s 
Total Chromium 5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 2 1030 210 620 
Lead 5 ug/1 40 3 16 10 
Manganese 5 ug/1 3 so 50 50 
Merc~ry 5 ug/1 0.5 2 .s .s 
Selenium 5 ug/1 s 2 10 10 
Silvers ug/1 1 3 30 30 
Zinc ug/1 * 3 30 30 
Alumium ug/1 
Sulfate 5 mg/1 4 so .a 36 . 0 42. 2 · 
Hex. ChromiumS ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3 . Fecal coliform and strep are geometric means. All o thers are arithmetic 
4. Number of samples in violation 
5. Refer to the list of l ahoratory detection limit s in front of tables 

* Variabl e - refer to Wate r Quality Standards 



Salt Creek near Richmonda le 

PARAMETER UNIT WQSl N2 MAX. MIN. AVG . v4 

Flow cfs 
Temperature oc * 4,0 24.0 9.0 1. 5 . 2 
pH s.u. 6.0-9.0 5 8.1 7.4 7. 7 
NH-3-N mg/1 3 0.21 0.05 0. J 4 
TKN-N mg/1 1 0.3 · 0 . 3 0 .3 
Nitrate mg/1 1 0.18 0.18 I) . J 8 
Total Phosphorous mg/1 2 0.10 0.10 0.10 
BOD5 mg/1 4 1. 7 1.0 1.3 
D.0. % Saturation 4 129.4 84.5 101. 2 
D.O. mg/1 s.o 4 11.8 8.2 10 . 2 
Dissolved Solids mg/1 1500 4 179 100 134 
Suspended Solids 5 mg/1 4 62 10 24 
TOC mg/1 
Oil-Grease mg/1 5 3 13. 7 . 5.0 7.9 3 
Fecal Coliform Ill 100 ml 200 6 900 200 324 6 
Fecal Strep . 11/100 ml 6 180 27 75 
MBAS mg/1 0.5 
Conductivity Micromhos 4 3400 245 1056 
Turbidity J.U. 1 4.10 4 .10 4.10 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 1 10.0 10.0 10.0 
Fluorid5 rog/1 1.3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Me rc~ry5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromiums ug/1 50 

1. Wate r Quality Standards 
2. Number of samples t a ken 
3. Feca l coliform and stre p are geometric means . All others a r e arithme tic 
4. Number of samples in violation 
5 . Refer to the l ist of l abor atory detection limit s in front of t ables 

* Va riabl e - refer to Water Quality Standards 



Scioto River at Higby 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 45 28260 600 45l17 

Temperature oc * 48 25.1 .5 12.5 
pH s.u. 6 .0-9.0 50 8.4 7.2 8. () 

NH-3-N mg/1 5 .78 .13 . )7 

TKN-N mg/1 4 1.4 .8 l. 1 
Nitrate mg/1 5 4.52 1. 60 2 . 83 
Total Phosphorous mg/1 24 .90 .10 • 311 

BOD5 mg/1 46 17.0 2,9 7 . 1 
.D.O. % Saturation 48 116. 9 43.5 7 4. fi 

D.0. mg/1 5.0 48 14.1 4.0 8.4 6 
Dissolved Solids mg/1 1500 6 520 326 422 
Suspended Solids 5 mg/1 6 122 19 56 
TOC mg/1 4 17.0 5.0 ll.O 
Oil-Grease mg/1 5 2 5.0 5.0 
Fecal Coliform 11/100 ml 200 8 9200 316 1919 8 
Fecal Strep. II /100 ml 8 730 29 175 
MBAS mg/1 0.5 6 .26 .10 .16 
Conductivity Micrornhos 48 1800 440 712 
Turbidity J.U. 6 74.00 9.60 31. 60 
Total Hardness mg/1 2 332 252 292 
Phenols ug/1 10 5 14.0 2.0 1 
Cyanide 5 mg/1 0.2 5 .01 .01 
Chloride mg/1 250 6 54.0 27.0 36.8 
Fluoride mg/1 1. 3 2 • 72 .32 .52 
Arsenic5 ug/1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmium 5 ug/1 5 14 10 5 
Total Chromium 5 ug/1 300 14 30 30 
Copper 5 ug/1 * 14 70 30 
Total Iron ug/1 2 7300 2600 4950 
Lead 5 ug/1 40 2 23 10 
Manganese 5 ug/1 2 190 80 135 
Merc~ry5 ug/1 0.5 2 .5 .5 
Selenium 5 ug/1 5 2 10 10 
Silver 5 ug/1 1 2 30 30 
Zinc ug/1 * 13 100 30 
Alumium ug/1 
Sulfates mg/1 2 130.0 80.0 105.0 
Hex. Chromiums ug/1 50 4 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in frDnt of tables 

* Variable - refer to Water Quality Standards 



Paint Creek near Bourneville 

PARAMETER UNIT wqsl N2 MAX. MIN. : .... ~{c; . v4 
··-··----

Flow cfs 6 5110 100 1249 
Temperature oc * 6 25.0 1.8 Ui . 6 

pH s.u. 6.0-9.0 6 8.1 7.4 7 . 8 
NH-3-N mg/1 6 0.32 0.05 0 . 16 
TKN-N mg/1 5 0.6 0.3 0 . 4 
Nitrate mg/1 6 3.42 0.26 1. 53 
Total Phosphorous mg/1 6 0 . 20 0 . 05 0 . 10 
BOD5 mg/1 6 3.4 1. 6 2 . 5 
D. O. % Saturation 6 100.0 83.3 93 .1 
D.0. mg/1 5.0 6 13.6 7.0 9.9 
Dissolved Solids mg/1 1500 6 520 235 309 
Suspended Solids 5 mg/1 6 200 10 57 
TOC mg/1 6 18.0 1.0 8.0 
Oil-Grease mg/1 5 2 5.0 5.0 
Fecal Coliform 1//100 ml 200 8 2700 48 251 4 
Fecal Strep. 1//100 ml 8 1500 45 156 
HBAS mg/1 0 , 5 6 0.10 0.05 0.07 
Conductivity Micromhos 6 550 360 463 
Turbidity J.U. 5 144.0 2.20 39.78 
Total Hardness mg/1 2 256 170 213 
Phenols ug/1 10 6 4.0 2.0 
Cyanide 5 mg/1 0 . 2 6 0.01 0.01 
Chloride mg/1 250 6 18.0 12 . 0 16.3 
Fluorid5 mg/1 1.3 2 0.21 0 . 16 0.18 
Arsenic ug/1 50 2 10. 0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmium 5 ug/1 5 2 10 10 
Total Chromium5 ug/1 300 2 30 30 
Copper 5 ug/1 * 2 30 30 
Total Iron ug/1 2 8300 450 4375 
Lead 5 ug/1 L10 2 13 10 
Manganese 5 ug/1 2 130 130 130 
Herc~ry5 ug/1 0.5 2 0 . 5 0.5 
Selenium S ug/1 5 2 10 10 
Silvers ug/1 1 2 30 30 
Zinc ug/1 * 2 30 30 
Alumium ug/1 
Sulfate5 mg/1 2 43.0 29 .o 36.0 
Hex. Chromium5 ug/1 so 2 30 30 

1. Water Qua lity Standards 
2. Number of samples taken 
3 . Fecal colifonn and strep a r e geometric means . Al l other s a r e a rithme tic 
4. Number of s amples in viola t ion 
5 . Ref e r t o the list of l aboratory detection limits in fron t of t ables 

* Variable - r e f e r to Water Qual i ty St anda r ds 



Scioto River - Chillicothe Bus Rte. 23 

PARAMETER UNIT WQsl N2 MAX. MIN . AVG . v4 
--·------ --

Flow cfs 5 6476 720 3422 
Temperature oc * 7 25.0 1.0 l 'i. 4 
pH s.u. 6.0-9.0 9 8.1 7.6 7. 8 
NH-3-N mg/1 6 1.48 .23 . 63 
TKN-N mg/1 5 4.4 .3 1. 5 
Nitrate mg/1 5 4.45 1. 72 3.00 
Total Phosphorous mg/1 6 .74 .30 . 51 
BOD5 rng/1 7 6 . 8 1.6 3 . fi 
D.O. % Saturation 7 91.5 59.6 75 . 8 
n.o. mg/1 5.0 7 13.0 5.4 7. 9 
Dissolved Solids mg/1 1500 7 511 331 418 
Suspended Solids 5 mg/1 7 95 12 52 
TOC mg/1 5 11.0 3.0 8.2 
Oil-Grease mg/1 5 2 5.0 5.0 
Fecal Coliform II/ 100 ml 200 8 5800 700 1875 8 
Fecal Strep. 11 /100 ml 8 510 38 151 
MBAS mg/1 0.5 6 .24 •. 10 .16 
Conductivity Micromhos 7 1800 480 799 
Turbidity J.U . 6 40.00 4.50 19.40 
Total Hardness mg/1 2 384 338 361 
Phenols ug/1 10 6 8.0 2.0 
Cyanide 5 mg/1 0 . 2 6 .01 . 01 
Chloride rng/1 250 6 48.0 29.0 36.0 
Fluorid5 mg/1 1. 3 2 .71 .33 .52 
Arsenic ug/1 so 2 10.0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmium 5 ug/1 5 2 10 10 
Total Chromiums ug /1 300 2 30 30 
Copper 5 ug /1 * 2 30 30 
Total Iron ug/1 2 1330 590 960 
Lead 5 ug/1 40 2 12 10 
Manganese 5 ug/1 2 130 70 100 
Herc~ry5 ug/1 0.5 1 . 5 .5 
Selenium 5 ug/1 5 2 10 10 
Silvers ug /1 1 2 30 30 
Zinc ug/1 * 2 50 30 
Alumium ug/1 
Sulfate 5 mg/1 2 123.0 81.0 102.0 
Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geome tric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limi t s in front of tables 

* Variable - refe r t o Water Quality Standards 



Deer Creek at Rt. 104 Bridge 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG . v4 

-- -·-
Flow cfs 
Temperature oc * 48 24.5 o.o 11. '3 
pH s.u. 6 . 0-9.0 50 10 . 0 7.1 8.0 1 
NH-3-N mg/1 4 .35 .05 . 1-'. 
TKN-N mg/1 1 .3 .3 ') . ..) 
Nitrate mg/1 
Total Phosphorous mg/1 2 0.10 0.05 o. ()7 

BOD5 mg/1 43 27.2 1.2 4.8 
D.O. % Saturation 48 126.2 48.9 90 . 4 
n.o. mg/1 5.0 48 15.4 4.6 10. 3 1 
Dissolved Solids mg/1 1500 4 443 349 409 
Suspended Solids 5 mg/1 4 77 10 35 
TOC mg/1 
Oil-Grease mg/1 s 
Fecal Coliform ///100 ml 200 4 750 90 246 2 
Fecal Strep. fl /100 ml 4 560 43 234 
MBAS mg/1 0.5 1 .05 .05 • 05 
Conductivity Micromho s 48 700 330 494 
Turbidity J.U. 1 2.30 2.30 2.30 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 1 18.0 18.0 18.0 
FluoridS mg/1 l. 3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromiums ug/1 300 
Copper S ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Mangc1.nese S ug/1 
Mercury5 ug/1 0.5 r-

Selenium S ug/1 s 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standa rds 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5, Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Scioto River at Circleville 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG . v4 
----

Flow cfs 49 39800 460 3302 
Temperature oc * 50 26.2 0.0 12.8 

pH s.u. 6.0-9.0 52 9.6 7~2 7. 7 1 

NH-3-N mg/1 5 2.76 .62 1. 32 

TKN-N mg/1 4 3.7 .3 l. 8 
Nitrate mg/1 5 4.23 1.45 2.95 
Total Phosphorous mg/1 5 I. 63 .20 . 68 

BOD5 mg/1 49 10.6 2 •. 2 8. 1 

.D.O. % Saturation 50 95.7 35.3 67.8 
D.0. mg/1 s.o 50 13.2 3.0 7.6 13 

Dissolved Solids mg/1 1500 6 525 378 442 

Suspended Solids 5 mg/1 6 100 10 41 

TOC mg/1 4 ll.O 3.0 6.7 

Oil-Grease mg/1 5 2 s . o s.o 
Fecal Coliform /1/100 ml 200 8 8300 200 1262 8 

Fecal Strep. 11/100 ml 8 980 23 135 
MBAS rng/1 0.5 7 .23 .09 .17 

Conductivity Micromhos 6 1800 680 937 

Turbidity J.U. 6 " 75.00 3.70 24, 72 

Total Hardnes s mg/1 2 322 278 300 

Phenols ug/1 10 6 5.0 2.0 
Cyanide 5 mg/1 0.2 6 .01 .01 

Chloride mg/1 250 6 70.0 30.0 43.8 

Fluorid5 mg/1 1.3 2 .62 .35 .48 

Arsenic ug/1 50 2 10.0 10.0 

Barium 5 ug/1 800 2 200 200 
Cadmium 5 ug/1 5 2 10 10 
Total Chromium 5 ug/1 300 2 30 30 

Copper 5 ug/1 * 2 30 30 

Total Iron ug/1 2 2590 660 1625 

Lead 5 ug/1 40 2 17 10 

Manganese 5 ug/1 2 120 70 95 

Merc~ryS ug/1 o.s 2 .5 .5 
Selenium 5 ug/1 5 2 30 10 
Silvers ug/1 1 1 30 30 

Zinc ug/1 * 2 50 30 

Alumium ug/1 
Sulfate S mg/1 2 128.0 86.0 107.0 

Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - refe r to Water Quality Standards 



Big Darby Creek At Darbyville 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 5 1105 55 l15J 

Temperature oc * 5 25.0 1.0 11. 9 

pH s.u. 6.0-9.0 5 8.7 7.6 8 . 1 

NH-3-N mg/1 5 0.29 0.05 0 . 13 

TKN-N mg/1 4 1.1 0.3 0.5 

Nitrate mg/1 5 4.64 0.45 2.2& 

Total Phosphorous mg/1 5 0.12 0.09 0. 10 

BOD5 mg/1 5 6.9 1.0 2. 6 

n.o. % Saturation 5 135.7 88.7 101. 8 

n.o. mg/1 5.0 5 13.4 8.6 11. 2 

Dissolved Solids mg/1 1500 5 460 304 401 

Suspended Solids 5 mg/1 5 59 10 32 

TOC mg/1 3 8.0 2.0 5.0 

Oil-Grease mg/1 5 2 5.0 0.5 

Fecal Coliform lt/100 ml 200 7 1100 51 181 2 

Fecal Strep. 11/100 ml 6 140 7 43 

MBAS mg/1 0 . 5 5 0.11 0.05 0.09 

Conductivity Micromhos 4 690 610 644 

Turbidity J.U. 5 28.00 2.20 13.60 

Total Hardness mg/1 1 324 324 324 

Phenols ug/1 10 4 11.0 2.0 1 

Cyanide 5 mg/1 0.2 4 0.01 . 0.01 

Chloride mg/1 250 5 40.0 20.0 31.2 

Fluoride mg/1 1.3 2 0.61 0.31 0.46 

Arsenics ug/1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmium 5 ug/1 5 2 10 10 

Total Chromium 5 ug/1 300 2 30 30 
Copper 5 ug/1 * 3 30 30 

Total Iron ug/1 2 1120 560 840 

Lead 5 ug/1 40 2 13 10 12 

Manganese 5 ug/1 2 50 30 
Mercury5 ug/1 0 . 5 2 0.5 0.5 
Selenium 5 ug/1 5 2 10 ·10 
Silver5 ug/1 1 2 30 30 

Zinc ug/1 * 2 30 30 

Alumium ug/1 
Sulfates mg/1 2 82.0 55.0 68.5 

Hex. Chromiums ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory de tection limits in front of tables 

* Variable - refer to Water Quality Standards 



Little Walnut Creek at Old U.S. 23 BR 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 50 24.5 o.o JO . 8 
pH s. u. 6.0-9.0 52 8.5 6.8 7.9 
NH-3-N mg/1 7 6.85 .09 1.12 
TKN-N mg/1 3 9.8 .5 3.9 
Nitrate mg/1 1 .42 .42 . !, 2 
Total Phosphorous mg/1 3 6.63 .10 2.31 
BOD5 mg/1 46 9.4 LO 3 . 9 
D.0. % Saturation 48 124.6 45.1 87 . 1 
D.O. mg/1 5.0 48 15.2 4.6 10.0 1 
Dissolved Solids mg/1 1500 7 620 365 431 
Suspended Solids 5 mg/1 7 139 10 40 
TOC mg/1 
Oil-Grease mg/1 5 3 5.0 5.0 
Fecal Coliform Ill 100 ml 200 7 800 72 451 6 
Fecal Strep. 11/100 ml 7 190 39 103 
MBAS mg/1 0.5 1 .07 .07 .07 
Conductivity Micromhos 49 850 260 516 
Turbidity J . U. 1 3.70 3.70 3.70 
Total Hardness mg/1 
Phenols ug/1 10 
Cya nide 5 mg/1 0.2 
Chloride mg/1 250 l 26.0 26.0 26 . 0 
Fluoride rog/1 1.3 
Arsenic5 ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromiums ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 l 840 840 840 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Merc~ry5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfates mg/1 
Hex. Chromium5 ug/1 50 

1. Wate r Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geome tric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the lis t of laboratory de tection limits in front of tables 

* Variable - refer t o Water Quality Standards 



Big Walnut Creek at Rees 

PARAMETER UNIT WQsl N2 MAX. MIN. A.VG . ·,'4 

Flow cfs 7 1284 58 292 
Temperature oc * 7 25.5 1.5 13 .4 

pH s.u . 6 . 0-9.0 8 8.7 6.6 7 . 8 

NH-3-N mg/1 7 0.43 0.10 0 . 25 

TKN-N mg/1 6 1.3 0.3 0 . 8 
Nitrate mg/1 7 1. 61 0.36 0.98 
Total Phosphorous mg/1 7 0.40 0 .10 0 . 23 

BOD5 mg/1 7 5.4 2.8 3 . 8 

.D. O. % Saturation 7 98.4 48.9 80 . 5 

D.O . mg/1 5.0 7 12 . 8 4.3 8 .8 1 

Disso lved Solids mg/1 1500 6 466 333 383 

Suspended Solids 5 mg/1 6 55 16 31 
TOC mg/1 7 8 . 0 1.0 5.1 
Oil-Grease mg/1 5 2 s.o 0.5 
Feca l Colifor m 11/100 ml 200 8 4800 ' 300 651 8 

Feca l Strep. tl/100 ml 9 800 11 81 
MBAS mg/1 0.5 7 0.13 0.06 0.09 
Conduc t ivity Micromhos 7 730 490 623 

Turb i dity J. U. 7 24.0 3.20 12.67 

Total Hardness mg/1 2 324 222 273 

Phenols ug/1 10 7 8.0 2.0 
Cyanide 5 mg/1 0 .2 7 0.01 0.01 
Chloride mg/1 250 7 64.0 35.0 44.1 

Fluorid5 mg/ 1 1. 3 2 0.39 0.18 0. 28 

Arsenic ug /1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmi um 5 ug /1 5 2 10 10 
Total Chromiums ug /1 300 2 30 30 

Copper 5 ug/1 * 2 30 30 

Total Iron ug /1 2 2540 1390 1965 

Lead 5 ug/1 40 2 18 10 
Mang<'=!nese 5 ug/1 2 181) 110 145 

Mercury5 ug/1 0.5 2 0.5 0.5 

Selenium 5 ug /1 5 2 10 10 
Silve rs ug/1 1 2 30 30 

Zinc ug /1 * 2 30 30 

Alumium ug/1 
Sulfate 5 mg/1 2 77 .o 71.0 74.0 

Hex. Chromium 5 ug /1 50 2 30 30 

1. Water Qua lity Standa rd s 
2. Number of samples t a ken 
3. Fecal coliform and strep are geome t ric means . All others are arithmetic 
4. Number of samples in violation 
5. Refer to the l is t of labor atory detection limits in f ront of tables 

* Variable - refer t o Water Quality Standards 



Alum Creek At Williams Rd. 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 5 26 . 0 11.0 18.0 

pH s.u. 6.0-9.0 6 8.6 7.4 7. 8 

NH-3-N mg/1 5 0.54 0.17 0.2 7 

TKN-N mg/1 1 0.7 0.7 0.7 

Nitrate mg/1 
Total Phosphorous mg/1 1 0.20 0.20 0. 20 

BOD5 mg/1 5 7.6 2.3 4 . 4 
D.O. % Saturation 5 81.1 38.6 66.7 
D.0. mg/1 5.0 5 9.0 3.4 6. 5 1 
Dissolved Solids mg/1 1500 5 532 328 430 

Suspended Solids 5 mg/1 5 51 11 31 
roe mg/1 
Oil-Grease mg/1 s 3 5.0 0.5 
Fecal Coliform Ill 100 ml 200 6 1700 14 258 4 

Fecal Strep. 11/100 ml 6 430 4 76 
MBAS mg/1 0.5 
Conductivity Micromhos 5 850 515 689 
Turbidity J.U. 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluorid5 mg/1 1. 3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromiums ug/1 300 
Copper 5 ug/1 * 
Total Iron ug /1 8 1180 1180 1180 
Lead 5 ug /1 40 
Manganese 5 ug /1 
Merc~ry5 ug/1 0.5 
Selenium 5 ug/1 s 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfa tes mg/1 
Hex. Chromium5 ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of t ables 

* Variable - refer to Water Quality Standards 



Scioto River at Shadeville 

PARAMETER UNIT wQsl N2 MAX. MIN. ;..._ \'(;. v4 
··------

Flow cfs 
Temperature oc * 50 26.8 o.o 13 . 1 

pH s.u. 6.0-9.0 51 8.2 7.6 7.9 
NH-3-N mg/1 49 6.30 .01 2 . .)) 

TKN-N mg/1 4 5.1 .3 2 . 8 
Nitrate mg/1 49 11.57 .88 3 . 51 
Total Phosphorous mg/1 49 4.16 .05 l. 27 

BOD5 mg/1 50 24 . 0 2.0 8.2 
D.O. % Saturation 50 97.7 36.8 69 . 6 
D.0. mg/1 5.0 50 13.8 3.5 7 . 7 9 . 

Dissolved Solids mg/1 1500 6 569 425 486 
Suspended Solids 5 mg/1 50 368 4 56 
TOG mg/1 5 14.0 7.0 10. 4 
Oil-Grease mg/1 5 2 5.0 5.0 
Fecal Coliform ///100 ml 200 48 200000 200 5622 48 
Fecal Strep . 11 /100 ml 8 3800 45 293 
MBAS mg /1 o.s 6 .34 .13 .23 
Conductivity Micromhos 36 1700 289 661 
Turbidi ty J.U . 6 ' 44.00 6.20 18.30 
Total Hardnes s mg /1 2 312 294 303 
Phenols ug/1 10 6 9.0 2.0 
Cyanide 5 mg/1 0.2 5 .01 .01 
Chloride mg/1 250 47 200.0 26.0 51.1 
Fluorid5 mg/1 1. 3 2 1.17 .39 .78 
Arsenic ug/1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmium 5 ug/1 5 2 10 10 
Total Chromiums ug/1 300 2 30 30 
Copper 5 ug/1 * 2 50 30 
Total Iron ug/1 2 1920 720 1320 
Lead 5 ug/1 40 2 22 10 
Manganese 5 ug/1 2 100 60 80 
Mercury5 ug/1 0.5 2 .5 . 5 
Selenium 5 ug/1 5 2 10 10 
Silver5 ug/1 1 2 30 30 
Zinc ug/1 * 2 90 30 
Alumium ug/1 
Sulfate 5 mg/1 2 178.0 99.0 138.5 
Hex. Chromium5 ug/1 50 2 30 30 

1 . Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All o thers are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Olentangy· River Near Worthington 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 
-----·-·-

Flow cfs 8 1287 31 333 

Temperature oc * 6 24.0 1.0 15 . 6 
pH s.u. 6.0-9.0 7 8.3 7.8 8 . G 
NH-3-N mg/1 7 0.55 0.11 0. 2~ 

TKN-N mg/1 6 1.1 0.3 0. 6 
Nitrate mg/1 7 5.58 1.04 3. 0-3 
Total Phosphorous mg/1 7 0.30 0.18 0 . 23 

BOD5 mg/1 7 4.0 1.0 2. l 
D.O. % Saturation 6 94.5 70.4 83 . .'... 
D.0. mg/1 5.0 6 12.9 6.2 8 . 8 

Dissolved Soli ds mg/1 1500 7 546 311 378 
Suspended Solids 5 mg/1 7 83 15 34 
TOC mg/1 7 28.0 1.0 8.6 
Oil-Grease mg/1 5 1 5.0 5.0 5.0 
Fecal Coliform 11/100 ml 200 7 2600 13 596 6 
Fecal Strep. II /100 ml 6 440 15 113 
MBAS mg/1 0.5 7 0.19 0.10 0.12 
Conductivity Micromhos 7 790 420 609 
Turbidity J.U. 7 27 .00 1.20 14.81 
Total Hardness mg/1 2 268 214 241 
Phenols ug/1 10 7 2 .0 0.2 
Cyanide 5 mg/1 0.2 7 0.01 0.01 
Chloride mg/1 250 6 52.0 25.0 39.7 
Fluorid5 rog/1 1.3 3 0.34 0.19 o. 28 

Arsenic ug/ 1 50 3 10.0 10.0 
Barium 5 ug/ 1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromium5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 . 30 
Total Iron ug/1 3 4900 320 2160 
Lead 5 ug /1 40 3 10 10 
Manganese 5 ug/1 3 70 30 
Merc~ry5 ug/1 0.5 3 1.3 0 . 5 
Sel enium 5 ug/1 5 3 10 · 5 
Silver5 ug/1 1 3 30 30 
Zinc ug/1 * 3 30 30 
Alumium ug/1 
Sulfate 5 mg/1 3 92.0 65.0 79.7 
Hex. Chromium5 ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and str ep are geometric means. All others a r e arithmetic 
4. Number of samples in viola t ion 
5. Refer to the list of l aboratory detection limits in front of tables 

* Variable - refer to Wate r Quality Standards 



Mill Creek At Mills Rd. 

PARAMETER UNIT wqsl N2 MAX. MIN. /,VG . v4 

Flow cfs 7 775 4 211 
Temperature oc * 8 24.0 0.5 12.7 
pH s.u. 6.0-9.0 8 8.5 7.2 7. 7 
NH-3-N mg/1 8 1.08 0.07 0 . 40 
TKN-N mg/1 7 2.5 0.6 1. 2 
Nitrate mg/1 7 25.07 0.05 !, • 61 
Total Phosphorous mg/1 8 0 . 64 0.10 0 .33 
BOD5 mg/1 8 8.4 1.0 3.3 
D.O. % Saturation 7 115.5 67.4 87 .9 
D.0. mg/1 5.0 7 14.5 6.2 9.6 
Dissolved Solids mg/1 1500 8 621 174 448 
Suspended Solids 5 mg/1 8 127 10 40 
TOC mg/1 7 13.0 1.0 7. 3 
Oil-Grease mg/1 s 2 5.0 5.0 
Fecal Coliform 11/100 ml 200 6 2500 23 564 5 
Fecal Strep . 1//100 ml 5 7900 8 297 
MBAS mg/1 0.5 7 0.46 0.05 0.15 
Conductivity Micromhos 8 870 270 630 
Turbidity J.U. 7 110.00 1.40 29.74 
Total Hardness mg/1 3 432 108 260 
Phenols ug/1 10 7 22.0 2.0 1 

Cyanide 5 mg/1 0.2 7 0.01 0.01 
Chloride mg /1 250 7 46.0 15.0 33.1 
Fluorid5 mg/1 1. 3 3 0.56 0 .14 0.36 
Arsenic ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromium5 ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 4 6800 160 2203 
Lead 5 ug/1 40 3 10 10 
Manganese 5 ug/1 3 90 30 
Merc~ry5 ug/1 0.5 3 0.5 0.5 
Selenium 5 ug/1 5 3 10 5 
Silvers ug/1 1 3 30 30 
Zinc ug/1 * 4 30 30 
Alumium ug/1 
Sulfate 5 mg/1 3 227.0 29.0 120.0 
Hex. Chromium 5 ug/1 50 3 30 10 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal colifonn and str ep are geometric means. All others are arithmetic 
4 . Number of samples in violation 
5 . Refer to the list of laboratory detecti on limits in f ront of tables 

* Variable - refer to Water Qual ity Standards 



Scioto River Near Prospect 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 7 1195 38 356 

Temperature oc * 
7 22.8 0.0 13.5 

pH s.u. 6 .0-9.0 8 8.4 7.1 7.7 

NH-3-N mg/1 7 1.13 0 . 09 0.38 

TKN-N mg/1 5 1.8 0.3 1.0 

Nitrate mg/1 6 20.50 2.30 5.60 

Total Phosphorous mg/1 7 0.76 0.20 0.47 

BOD5 mg/1 7 8.4 2.2 3.9 

D.0. % Saturation 6 104.0 72.8 88.2 

D.O . mg/1 5.0 6 14.6 6.7 9.7 

Dissolved Solids mg/1 1500 7 572 206 463 

Suspended Solids 5 mg/1 7 179 16 76 

TOC mg/1 7 28.0 2.0 10.3 

Oil-Grease mg/1 5 2 5.0 5.0 5.0 

Fecal Coliform 11/100 ml 200 7 4700 330 1122 7 

Fecal Strep. 1/ /100 ml 8 4700 31 350 

MBAS mg/1 0.5 7 0.39 0.06 0.15 

Conductivity Micromhos 7 840 350 687 

Turbidity J.U. 7 140.00 6.10 49.41 

Total Hardness mg/1 3 402 136 279 

Phenols ug/1 10 7 12.0 2.0 1 

Cyanide 5 mg/1 0.2 7 0.02 0.01 

Chloride mg/1 250 7 49.0 16.0 30.1 

Fluoride mg/1 1.3 3 0.52 0.18 0.38 

Arsenics ug/1 50 3 10.0 10.0 

Barium 5 ug/1 800 3 200 200 

Cadmium 5 ug/1 5 3 10 5 

Total Chromium5 ug/1 300 3 30 30 

Copper 5 ug/1 * 
3 30 30 

Total Iron ug/1 3 5400 1150 3123 

Lead 5 ug /1 40 3 23 10 

Manganese 5 ug/1 3 110 80 97 

Merc~ry 5 ug/1 0.5 3 0.5 0.5 

Selenium 5 ug/1 5 3 10 5 

Silvers ug/1 1 3 30 30 

Zinc ug/1 * 3 40 30 

Alumium ug/1 
Sulfate 5 mg/1 .3 185.0 40.0 110.7 

Hex . Chromium 5 ug/1 50 3 30 30 

1. Water Quality Standa~ds 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5 . Refer to the list of laboratory detection limits in f ront of tables 

* Variable - refer to Water Quality Standards 



Little Scioto River Below Marion 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG . v4 

Flow cfs 
Temperature oc * 4 22 .. 5 11.5 17 .5 

pH s.u. 6.0-9.0 5 7.9 7.0 7 • .4 

NH-3-N mg/1 4 6.20 .24 2.34 

TKN-N mg/1 
Nitrate mg/1 
Total Phosphorous mg/1 
BOD5 mg/1 4 7.8 2.4 4.6 

D.0. % Saturation 3 63.2 47.4 57. 8 

D.0. mg/1 5,0 3 5.9 4.6 5.3 1 

Dissolved Solids mg/1 1500 4 585 465 506 

Suspended Solids 5 mg/1 4 69 10 32 

TOC mg/1 
Oil-Grease mg/1 5 2 5.0 5.0 

Fecal Coliform 1,1/ 100 ml 200 5 8200 160 1889 4 

Fecal Strep. 11/100 ml 5 500 45 140 

MBAS mg/1 0.5 
Conductivity Micromhos 3 810 660 733 

Turbidity J.U. 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluorid5 mg/ 1 1.3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromiums ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Merc~ry5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromium 5 ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5 . Refer to the lis t of laboratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Scioto River Below Kenton 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 4 25.0 15.0 19.4 
pH s.u. 6.0-9.0 4 8.1 7.2 7.6 
NH-3-N mg/1 4 .47 .20 .32 
TKN-N mg/1 1 1.1 1.1 1.1 
Nitrate mg/1 
Total Phosphorous mg/1 1 .30 .30 .30 
BOD5 mg/1 4 3.6 1.6 2.4 
D.0. % Saturation 4 73 . 4 64.7 71.0 
D.O. mg/1 5.0 4 6.9 6.1 6.6 
Dissolved Solids mg/1 1500 4 735 627 680 
Suspended Solids 5 mg/1 3 156 24 76 
roe mg/1 
Oil-Grease mg/1 5 2 5.0 5.0 
Fecal Coliform 11/100 ml 200 5 5400 340 2242 5 
Fecal Strep. II /100 ml 5 1500 300 597 
MBAS mg/1 0.5 
Conductivity Micromhos 3 980 790 857 
Turbidity J.U. 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluorid5 mg/1 1. 3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 
Lead 5 ug/1 40 
Manganese 5 ug/1 
Merc~ry5 ug/1 0.5 
Sel enium 5 ug/1 5 
Silver5 ug/1 1 
Zinc ug/1 * 
Alumium ug/1 
Sulfate 5 mg/1 
Hex. Chromiums ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5 . Refer to the list of labora tory detection limit s in front of t ab l es 

* Variable - refer to Water Quality Standards 



Hocking River at Athens 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 6 1067 135 596 
Temperature oc * 8 24.0 1.0 13.6 
pH s.u. 6.0-9.0 11 8.0 6.7 7.1 
NH-3-N mg/1 7 .28 .17 .21 
TKN-N mg/1 5 .3 .3 .3 
Nitrate mg/! 7 1.87 .43 .92 
Total Phosphorous mg/1 7 .11 .10 .10 
BOD5 mg/1 6 1. 7 1.0 1.2 
D.O. % Saturation 7 109.8 88.2 95.0 
D.O. mg/1 5.0 7 13.0 7.5 10.2 
Dissolved Solids mg/1 1500 7 579 263 398 
Suspended Solids 5 mg/1 8 144 10 56 
TOC mg/1 7 15.0 1.0 4.9 
Oil-Grease mg/1 5 1 5.0 5.0 
Fecal Coliform II I 100 ml 200 7 1500 19 236 4 
Fecal Strep. II /100 ml 8 1900 4 90 
MBAS mg/1 0.5 7 .07 .05 .06 
Conductivity Micromhos 8 850 440 589 
Turbidity J.U. 7 56.00 4.40 20.44 
Total Hardness mg/1 2 354 222 288 
Phenols ug/1 10 7 2.0 2.0 
Cyanide 5 mg/1 0.2 7 .01 .01 
Chloride mg/1 250 7 70.0 24.0 45.4 
Fluorid5 rug/1 1.3 2 .25 .15 .20 
Arsenic ug/1 50 2 10.0 10.0 
Barium 5 ug/1 800 2 200 200 
Cadmiure 5 ug/1 5 2 10 10 
Total Chromiums ug/1 300 2 30 30 
Copper 5 ug/1 * 2 30 30 
Total Iron ug/1 4 3900 90 2300 
Lead 5 ug/1 40 2 10 10 
Manganese 5 ug/1 4 1390 70 893 
Merc~ry5 ug/1 0.5 2 .5 .5 
Selenium 5 ug/1 5 2 10 10 
Silver5 ug/1 1 2 30 30 
Zinc ug/1 * 3 40 30 
Alumium ug/1 2 1500 300 900 
Sulfate 5 rog/1 3 250.0 124.0 199.7 
Hex. Chromiums ug/1 50 2 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Sunday Creek Near Chauncey 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 5 21.0 10.0 14.2 
pH s.u. 6.0-9.0 7 6.8 3.4 5.1 4 
NH-3-N mg/1 2 .51 .25 .38 
TKN-N mg/1 
Nitrate mg/1 
Total Phosphorous mg/1 
BOD5 mg/1 1 2.6 2.6 2.6 
D.0. % Saturation 1 100.0 100.0 100.0 
D.0. mg/1 5.0 1 9.0 9.0 9.0 
Disso lved Solids mg/1 1500 6 928 228 582 
Sus pended Solids 5 mg/1 7 95 10 38 
TOC mg/1 
Oil-Grease mg/1 5 
Fecal Coliform II/ 100 ml 200 3 950 1 9 1 
Fecal Strep. ///100 ml 3 22 1 4 
MBAS mg/1 0.5 
Conductivity Micromhos 6 1250 340 701 
Turbidity J.U. 1 . 108.00 108 . 00 108.00 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluorid5 mg/1 1.3 
Arsenic ug/1 50 1 10.0 10.0 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 6 43000 4700 15483 
Lead 5 ug/1 40 
Manganese 5 ug/1 6 4800 840 2037 
Merc~ry5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 1 30 30 
Alumium ug/1 2 700 300 500 
Sulfate 5 mg/1 5 680.0 103.0 348.8 
Hex. Chromium 5 ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detection limits in front of tables 

* Variable - r e fer to Water Quality Standards 



Monday Creek Near Nelsonville 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 
Temperature oc * 6 22.5 9.9 15.5 
pH s.u. 6 . 0-9.0 8 5.1 3.4 4 .. 0 8 
NH-3-N mg/1 2 .22 .18 .20 
TKN-N mg/1 
Nitrate mg/1 
Total Phosphorous mg/1 
BOD5 mg/1 1 1.0 1.0 LO 
D.O. % Saturation 1 95.5 95.5 95.5 
D.O. mg/1 5.0 1 8.6 8.6 8.6 
Disso lved Solids mg/1 1500 5 924 570 768 
Suspended Solids 5 mg/1 7 128 10 32 
TOC mg/1 
Oil-Grease mg/1 5 
Fecal Coliform tl/100 ml 200 3 3 1 1 
Fecal Strep, fl/100 ml 3 76 1 4 
MBAS mg/1 0 .5 
Conductivity Micromhos 6 1200 640 1018 
Turbidity J.U. 
Total Hardness mg/1 
Phenol s ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 
Fluorid5 mg /1 1. 3 
Arsenic ug/1 50 1 10.0 10.0 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromium5 ug/1 300 
Copper 5 ug/1 * 
Total Iron ug/1 7 14400 3400 6807 
Lead 5 ug/1 40 
Manganese 5 ug/1 6 4960 2830 3843 
Merc~ryS ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 1 
Zinc ug/1 * 1 160 160 160 
Alumium ug/1 3 12000 6000 8500 
Sulfa t e 5 mg/1 5 680.0 98.0 373.6 

Hex. Chromium 5 ug/1 50 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and s trep are geometric means . All others a r e arithmetic 
4. Numb er of samples in viola tion 
5 . Refer to the l ist of l aboratory detection limits in fro nt of tables 

* Var iable - r efer to Water Qua l ity St andards 



Hocking River Near Enterprise 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs 6 1766 84 597 
Temperature oc * 8 22.3 1.0 13.3 
pH s.u. 6.0-9.0 9 8.0 7.0 7.5 
NH-3-N mg/1 8 0.43 0.14 0.24 
TKN-N mg/1 6 0.5 0.3 0.4 
Nitrate mg/1 8 1.65 0.45 1.11 
Total Phosphorous mg/1 8 0.30 0.10 0.16 
BOD5 mg/1 8 5.2 1.0 1. 9 
D.O. % Saturation 8 104.4 78.9 90.2 
D.0. mg/1 s.o 8 13.1 7.1 9.7 
Dissolved Solids mg/1 1500 8 439 219 330 
Suspended Solids 5 mg/1 8 1994 10 280 
TOC mg/1 8 26.0 1.0 7.7 
Oil-Grease mg/1 5 2 s.o 5.0 
Fecal Coliform ti/ 100 ml 200 6 8800 70 744 5 
Fecal Strep. tl/100 ml 7 1500 16 220 
MBAS mg/1 0 . 5 7 0.70 0.05 0.16 1 
Conductivity Micromhos 8 660 350 . 524 
Turbidity J.U. 8 840.00 2.60 114. 70 
Total Hardness mg/1 3 294 204 254 
Phenols ug/1 10 7 7.0 2.0 
Cyanide 5 mg/1 0.2 7 0.01 0.01 
Chloride mg/1 250 8 67.0 22.0 43.1 
Fluorid5 tug/1 1. 3 3 0.30 0.15 0.23 
Arsenic ug/1 50 3 10.0 10.0 
Barium 5 ug /1 800 3 200 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromiums ug /1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 4 1970 350 943 
Lead 5 ug/1 40 3 10 10 
Manganese 5 ug/1 4 1650 890 1263 
Merc~ry5 ug/1 o.s 3 0.5 0.5 
Selenium 5 ug/1 5 2 10 5 

Silver5 ug/1 1 3 30 30 
Zinc ug/1 * 3 30 30 
Alumium ug/1 1 200 200 200 
Sulfate 5 mg/1 3 122.0 79.0 98.3 

Hex. Chromium 5 ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the l ist of laboratory detection limit s in front of tables 

* Variable - refer to Wate r Quality Standards 



Rush Creek at Sugar Grove 

PARAMETER UNIT WQsl N2 MAX. MIN. AVG. v4 

Flow cfs -.-
Temperature oc * 4 22.5 9.0 17.0 
pH s.u. 6.0-9.0 4 7.0 6.8 6.9 
NH-3-N mg/1 2 .47 .29 .38 
TKN-N mg/1 1 .5 .5 .5 
Nitrate mg/1 
Total Phosphorous mg/1 
BOD5 mg/1 3 1.5 1.0 1.2 
D.0. % Saturation 4 84.0 61.1 76.1 
D.O. mg/1 5.0 4 9.4 5.5 7.5 
Dissolved Solids mg/1 1500 4 561 162 335 
Suspended Solids 5 mg/1 4 1978 10 537 
roe mg/1 
Oil-Grease mg/1 5 
Fecal Coliform 11/100 ml 200 4 1900 83 387 2 
Fecal Strep. 11/100 ml 4 760 47 175 
MBAS mg/1 0.5 
Conductivity Micromhos 3 800 190 493 
Turbidity J.U. 
Total Hardness mg/1 
Phenols ug/1 10 
Cyanide 5 mg/1 0.2 
Chloride mg/1 250 1 25.0 25 .0 25.0 
Fluorid5 mg/1 1.3 
Arsenic ug/1 50 
Barium 5 ug/1 800 
Cadmium 5 ug/1 5 
Total Chromiums ug/1 300 
Copper 5 ug/1 * 
Total I ron ug/1 3 3300 340 1403 
Lead 5 ug/1 40 
Manganese 5 ug/1 4 5400 2230 3670 
Merc~ry 5 ug/1 0.5 
Selenium 5 ug/1 5 
Silvers ug/1 l 
Zinc ug/1 * 
Alumium ug/1 1 200 200 200 
Sulfates mg/1 3 251.0 86.0 183 . 0 
Hex. Chromium 5 ug/1 so 

1 . Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of sampl es in violation 
5. Refer to the list of l aboratory detection limits in front of tables 

* Variable - refer to Water Quality Standards 



Hocking River at Lancaster - Gage 

PARAMETER UNIT wqsl N2 MAX. MIN. AVG. v4 

Flow cfs 7 87 13 45 
Temperature oc * 8 23 •. 0 2.0 15.4 
pH s.u. 6.0-9.0 9 8.4 7.3 7 .. 8 
NH-3-N mg/1 8 .63 ,07 .35 
TKN-N mg/1 8 1.0 .3 .6 
Nitrate mg/1 8 4.67 .58 1.95 
Total Phosphorous mg/1 7 .49 .10 .17 
BOD5 mg/1 8 8.6 1.6 3.3 
D.0. % Saturation 8 196. 1 79.3 114.3 
D.O. mg/1 5.0 8 20.0 6.9 11. 7 
Dissolved Solids mg/1 1500 8 1801 201 643 1 
Suspended Solids 5 mg/1 8 736 10 138 
TOC mg/1 8 23.0 1.0 8.0 
Oil-Grease mg/1 5 2 5.0 5.0 
Fecal Coliform Ill 100 ml 200 6 31000 330 3544 6 
Fecal Strep. 11/100 ml 7 5200 49 715 
MBAS mg/1 o.s 8 .33 .05 .13 
Conductivity Micromhos 9 3200 440 1092 
Turbidity J.U. 8 480.00 3 . 10 78. 72 
Total Hardness mg/1 3 812 288 467 
Phenols ug/1 10 8 26.0 2.0 1 
Cyanide 5 mg/1 0.2 8 .03 .01 
Chloride mg/1 250 8 710 12.0 182.4 2 
FluoridS mg/1 1. 3 3 .30 .17 .23 
Arsenic ug/1 50 3 10.0 10.0 
Barium 5 ug/1 800 3 400 200 
Cadmium 5 ug/1 5 3 10 5 
Total Chromiums ug/1 300 3 30 30 
Copper 5 ug/1 * 3 30 30 
Total Iron ug/1 3 1300 530 997 
Lead 5 ug/1 40 3 11 10 
Manganese 5 ug/1 2 170 80 125 
Mercury5 ug/1 0.5 2 .s .5 
Selenium 5 ug/1 5 3 10 5 
Silver5 ug/1 1 3 30 30 
Zinc ug/1 * 3 30 30 
Alumium ug/1 
Sulfate 5 mg/1 3 79.0 57.0 65.7 
Hex . Chromium 5 ug/1 50 3 30 30 

1. Water Quality Standards 
2. Number of samples taken 
3. Fecal coliform and strep are geometric means. All others are arithmetic 
4. Number of samples in violation 
5. Refer to the list of laboratory detec tion limits in front of tables 

* Variable - r efer to Water Quality Standards 




