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PREFACE 

INVESTIGATION REPORT 

The Investigation Report on the Lower Maumee River Basin is the supporting documenta­
tion that identifies the environmental problems and the water and related uses that are 
imeaired as a result of the problems. It also identifies the known sources of the pollutants. 
This document is Volume 1, the first of two phases in the development of !Jlil Remedial 
Action Plan (RAP). 

The Maumee Basin AOC addressed in this document, has been identified as the area 
extending along the Maumee River from the Bowling Green water intake to the Maumee 
Bay, including the entire bay and nearshore waters from the Michigan state line to Crane 
Creek State Park in Ohio. The area includes direct drainage into these waters that are 
within Lucas, Ottawa and Wood Counties. This includes Swan Creek, Ottawa River (Ten 
Mile Creek), Duck Creek, Otter Creek, Cedar Creek, Grassy Creek, and Crane Creek. 
Figure 1 is a map of the area. 

The AOC is an area of water quality impacts. In some cases, however, the sources of these 
impacts are outside of the Lower Maumee River boundaries. This is particularly true of 
the agricultural sources. Therefore, implementation of the RAP must not be limited to the 
AOC's boundaries, if sipcant water quality improvements are to be achieved. The focus 
of this document is on die Lower Maumee River Basin. 

First, this report discusses existing water uses and includes current water quality and 
sediment quality data. It also describes intensive or short-term monitoring surveys which 
have occurred m the RAP area along with an analysis of the water quality and sediment 
quality data. 

Secondly, this report describes ten different water pollution sources within the RAP area 
and the impacts of each of these sources. These include lhosphorus sources, NPDES 
wastewater discharge permits for industrial and municipa sectors, package treatment 
plants, agricultural runoff, open water disposal of dredged materials, urban stormwater, 
home sewage disposal, active and closed landfills/ dumpsites and pits, ponds and lagoons, 
and atmospheric deposition related to acid rain. 

Lastly, key tables and maps are included with this document to assist the reader in review­
in$ the information. A mossary is included which defines various terms and agencies found 
within this document. The appendices have been printed as a separate document and are 
available upon request to TMACOG. 

More than a hundred persons have had input into the preparation of this first phase work. 
The 74 member Remedial Action Plan Advisory Committee subdivided itself into six major 
subcommittees, bringing other persons into the process. These subcommittees included: 
Water Quality and Water Uses, Dredge Disposal, Agricultural Runoff, Home Sewage 
Disposal, Landfills and Dumps, and Public and Industrial Dischargers. . 

TMACOG assumes responsibility for the accuracy of this Investigation Report. Therefore, 
any errors or omissions should be directed to TMACOG. 
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INTRODUCTION 

The Lower Maumee River Area of Concern has a wide variety of pollution problems. 
Although there have been dramatic water quality improvements over the past decade, 
serious problems still exist that affect not only water quality itself, but also the area's fish, 
wildlife, wetlands and public uses. These problems are bemg caused by excess sediments, 
nutrients and toxics entering the system. The result has been the need to issue fish con­
sumption advisories, curtailnient of body contact water use, and increased stress for endan­
gered species. 

An Area of Concern (AOC) is an area recognized by the International Joint Commission 
where water uses are impaired or where objectives of the Great Lakes Water Quality 
Agreement or local environmental standards are not being achieved. Heavy metals and 
organic chemical fontamination has led to the Lower Maumee River being classified as an 
Area of Concern. 

The Lower Maumee River AOC is one of 42 areas identified in the Great Lakes basin. In 
1985, independent state members of the International Joint Commission's (IJC) Water 
Quality Board, identified four AOCs in Ohio: Ashtabula, Cuyahoga, Black and Maumee. 
Ohio EPA is the lead ~en9 for the effort in Ohio. Such identification requires that 
Remedial Action Plans (RAP) be prepared for each of the AOCs, by the responsible juris­
dictions. The RAP is an agreement between federal, state and local governments with the 
support of area citizens to restore the water quality and beneficial uses. 

The requirement to develop RAPs also became a part of the Great Lakes Water Quality 
Agreement of 1987.2 This agreement was signed in Toledo at the 1987 Biennial meeting of 
the IJC. It was determined at this time that RAPs should also include commitments to the 
IJC for implementation of the Great Lakes Water Quality Agreement of 1987. 

The Maumee River contributes the largest tributary load of suspended sediments and 
phosphorus to Lake Erie. The major source is agricultural runoff upstream from the AOC. 
Phosphorus is considered the critical nutrient contributing to the cultural eutrophication of 
Lake Erie. 

Sediment is the most prevalent nonpoint pollutant by volume and is a result of soil erosion. 
The problem stems from the predominance of agricultural land use, the extensive use of 
row crop agricultural systems, and the soil characteristics of the Maumee River basin. In 
spite of a low per acre erosion rate, the 1.2 million metric tons annually cause a significant 
water quality problem. 

Nitrogen is an essential plant nutrient that is applied to cropland as a fertilizer. Nitrates 
are soluble and are earned to waterways with the runoff water, rather than with the sedi­
ment. Field tile effluent often carries nitrates to waterways. Nitrate concentrations have 
exceeded standards on the Maumee River, causing both Waterville and Bowling Green to 
have drinking water alerts during the spring and early summer. 

The Maumee River is classified as either moderately or heavily polluted for heavy metals 
from a point at Rossford to the Maumee Bay, with the highest concentrations Qf> most 
metals m the sediment found at or slightll above the mouth near Toledo's Wastewater 
Treatment Plant to River Mile 2 (vicinity o Norfolk Southern Railroad Bridge). Metals of 
concern include: chromium, copper, lead, nickel, zinc, manganese and arsenic. 

Aquatic life use attainment for the Maumee River becomes non-attainment at Rossford 
(RM 9.4) and persists all the way into Maumee Bay. Arsenic seems to be the most signifi­
cant industrial problem at RM 7.4. The combined sewer overflows begin at River Mile 4.7 
(area of Ports1de) and become a real problem after the confluence with Swan Creek. 
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Below the Martin Luther King Bridge the Dissolved Oxygen is very low (fish cannot live 
without adequate DO values) and continues to the mouth. Ammonia and nitrites are 
elevated starting at the Norfolk Southern Railroad Bridge. Zinc is elevated above the 
mouth. 

Documented investi~ation of fish species for the Maumee River show a 50% decline since 
1981. FtSh commuruty composite and quality values drop 2 points from the Grand Rapids 
dam to the mouth. It is thought that the upstream movement of the Toledo WWTP plume 
and the numerous combined sewer overflow discharges are the cause of the low community 
values. From the Toledo WWTP into the Maumee Bay area of the Toledo Edison intake 
channel are displayed the lowest fish community values. 

Then, too, are the categories of toxic pollutants of concern including poly-nuclear aromatic 
hydrocarbons (PAHs}, polychlorinated biphenyls (PCBs) and yhthalates. These toxic 
chemicals, as well as the heavy metals, are known to biomagnity, bioaccumulate, or are 
suspected of causing cancer and are acutely toxic to aquatic organisms. 

PAHs and phthalates have been found at detectable levels in the Maumee shipping chan­
nel. Studies of Toledo Harbor sediments that have been available for review have not 
shown sediment bound pesticides at levels high enough to arouse concern. Dioxins and 
furans, however, have not been studied. The P AH concentrations are at the lower end of 
the range of values for sites with cancer epizootics, pose a possible problem and must be of 
concern. 

Bottom dwelling organisms avoid or cannot exist in areas which are highly contaminated 
with toxic compounds. They may however survive in areas where low levels of toxicants are 
found. This means that they are constantly exposed to these contaminants throughout their 
life spans. After accumulating toxicants, these organisms, if eaten, are the starting point for 
toxicants to move up the food chain to fish, then onto fish-eating birds and/or humans 
where they can accumulate. 

Impactin~ water quality on the Ottawa River are the wall-to-wall dumps once sited in the 
floodplams which leak solvents, conventional pollutants and organic priority pollutants. 
The Dura Dump leachate, for example, contams high BOD, COD and organics, among 
which include PCBs. The City of Toledo has posted the area advising persons to avoid 
contact with the water, sediments and fish. 

The degradation of Otter Creek is directly related to arsenic leaking from settling ponds 
created over thirty years ago. This creek has been a known "industrial sewer" for over 
twenty years, with oil soaked banks, and nickel and cyanide being detected in its waters. 
Swan Creek has poor water quality from its mouth to four miles upstream. Heavy metals, 
with the heaviest impact between Hawley Street and Collingwood Blvd., have helped to 
cause a 50% decline of fish species since 1981. 
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MAUMEE BASIN: DESCRIPTION AND USES 

STREAM SEGMENTS OF THE MAUMEE RAP AREA 

The Maumee and its tnbutaries are divided into a number of segments, according to their 
drainage areas. Each stream segment is classified as being a part of a major drainage basin. 
In the Maumee RAP Area, the basin is generally the Maumee River. A few streams in 
the RAP Area actually flow directly into t1ie Maumee Bay jLake Erie and are not tnbutary 
to the Maumee River. Within each basin, stream segments may be classified as part of a 
sub-basin. Each segment drains one or more watersheds. 

There are three systems in use for classifying watersheds. These are: 

Ohio EPA uses the Planning and Engineering Data Management System for Ohio 
(PEMSO) system. Each stream segment has a unique PEMSO number. 

TMACOG uses smaller watersheds, which are generally a subset of the PEMSO 
watersheds. 

The third system is Land Resources Information System (LR.IS), developed for the 
208 progr~ and further defined for t1ie Lake Erie Wastewater Management Study 
(lEWMS). LRIS watersheds are usually, but not always, the same as TMACOG's. 

Stream segments are also categorized by their uses. They are assigned aquatic life use 
designations by the Ohio EPA, and each stream's water quality standards are based on its' 
use designations. All of the Maumee RAP Area streams are classified Warmwater Habitat 
(WWH), Agricultural and Industrial Water Supply, and Primary Contact Recreation 
(PCR). Any portions of the AOC that are withm 500 yards of an existing public water 
supply intake are designated Public Water Supply. 

A listing of RAP Area stream segments and their classifications is given in Table 1. The 
stream reaches are shown in Figure 2. 
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FIGURE 2: RAP AREA S1REAM SEGMENTS 
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TASl.E 1 
RAP N1SiA mENI SEDE111S NO UlE llESl-TICNS 

Sllall, BASIN, NO SB-BASIN IATERSIS> N.MERS Sl1all smE!IT USES LEl«lTll <Miles) 

Al en.I< llWXG: W HABITAT: lloll 9.10 
BASIN: - LRIS: W \ATER SLFA.Y: AI 
SB·BASIN: Slon PEMSO: 410102 REREATIOW.: PCll 
l«l!ES: Slon en.I<, ll!!st Fori< STATE RE93..RCE7 No RN'? Yes ............................................................................................................................................................................................................... 
kyrY!S creek llWXG: 033 HABITAT: lloll 0.60 
BASIN: l.8'e Erie LRIS: 033 \ATER SLFA.Y: AI 
S.S-BAS!ll: Cl'ln!: creek PEMSO: 161al02 REREATIOW.: PCll 
l«l!ES: STATE RE93..RCE7 No RN'? Yes 

Blue Cl'eelt lllllm: Ol8 °'° HABITAT: lloll 11.'iO 
BASIN: - LRIS: Ol8ffe \ATER SLFA.Y: AI 
SB-BASIN: Slon PEMSO: 4111103 REREATIOW.: PCll 
l«l!ES: STATE RE93..RCE7 No RN'? Yes ................................................................................................................................................................................................................ 
Cokt creel< 'llWX:G: °'2 HABITAT: lloll 7.40 
BASIN: - LRIS: °'2 \ATER SLFA.Y: AI 
SB·BASIN: -lf PEMSO: 410132 REREATIOW.: PCll 
l«l!ES: STATE RE93..RCE7 No RN'? Yes 
.................................................................................................... .............................................................. .. .................................... .. 
Ce:lor- creek 'llWX:G: 032 HABITAT: lloll 8.50 
BASIN: l.8'e Erie LRIS: 032 \ATER SLFA.Y: AI 
SB-BASIN: Ce:lor- PEMS0: 1611]31]3 REREATIOW.: PCll 
N:lliS> STATE RE93..RCE7 No RN'? Yes 
.................................................................................................... .............................................................. .. .................................... .. 
Cl'ln!: Cl'eek 'llWX:G: 033 HABITAT: lloll 12.70 
BASIN: l.8'e Erie LRIS: 033 \ATER SLFA.Y: AI 
SB·BASIN: Cl'ln!: PEMSO: 161al02 REREATIOW.: PCll 
l«l!ES: STATE RE93..RCE7 No RN'? Yes 
..................................................................................................... -------·----------------------- --------------------
OOlaa'O Cl'eelt 'llWX:G: 013 HABITAT: lloll 2.50 
BASIN: Hau!Ee LRIS: 013 \ATER Sl.FA.Y: AI 
SB·BASIN: - Rher FeGl: 410133 REREATIOW.: PC11 
l«l!ES: STATE RE93..RCE7 No RN'? Yes 

Diy en.I< 'llWX:G: 032 HABITAT: lloll 11.50 
BASIN: l.8'e Erie LR!S: 032 \ATER SLFA.Y: Al 
SB-BASIN: Ce:lor- Cl'eek FeGl: 1611]31]3 REREATIOW.: PC11 
l«l!ES: STATE RE9:l.RCE7 No RN'? Yes 

-------------------------------------------------- ------------------------------- --------------------OIJ:!c Cl'eelt 'llWX:G: 015 HABITAT: lloll 3.00 
BASIN: Hau!Ee LRIS: 015 \ATER SLFA.Y: AI 
SB·BASIN: Hau!Ee Ri>er FeGl: 410133 REREATIOW.: PC11 
l«l!ES: STATE RE93..RCE7 No RN'? Yes 

Gail R1n 
BAS!N: Hau!Ee 
SB·BASIN: Slon 
l«l!ES: 

Grassy Creek 
BASIN: Hau!Ee 
SB-BASIN: - Ri""' 
l«l!ES: 

· 'llWX:G: <X!l 
LRIS: <X!l 
PEMSO: 410101 
STATE RE93..RCE7 No 

llWXXl: 046 045 
LRIS: 046L~ 
FeGl: 41111.» 
STATE RE93..RCE7 No 

HABITAT: lloll 
\ATER SLFA.Y: AI 
REREATIOW.: PC11 
RN'? Yes 

HABITAT: lloll 
\ATER SLFA.Y: AI 
REREATIOW.: PC11 
RN'? Yes 

4.70 

2.50 

Hal fwly Cl'eelt 'llWX:G: <125 022 021 HABITAT: lloll 3.50 
BASIN: - LRIS: <125~,QZi \ATER SLFA.Y: AI 
SB·BAS!N: North - Bay PEMSO: 41""" REREATIOW.: PC11 
l«l!ES: STATE RE93..RCE7 No RN'? Yes 

-------------------------------------------------- ------------------------------- --------------------HalTis Dftdl 'llWX:G: 015 HABITAT: lloll 5.60 
BASIN: Hau!Ee LRIS: 015 \ATER SLFA.Y: AI 
SB·BAS!N: SlorV!lluo l'EM9l: 410103 REREATIOW.: PC11 
l«l!ES: Slon Creek, South Fori< STATE RE93..RCE7 No RN'? Yes 
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TAll.E 1, CXJITIN.Bl 
RAP N1EA SlREIH SEaelTS NO USE llESIQIATIOIS 

STREM, MSIN, NO s.B·BASJN 

ll<ny Creelc 

111\TERSlfllll.MlERS 

llWXJi: (133 

SlREIH SEQ£NT USES LENGIH (Iii les) 

BASIN: IJike Erie 
s:.B·BASIN: tnre Creelc 
NJ!l!S: 

Hill Dib:h 
BASIN:­
s:.B·BASIN: Ottall 
NJ!l!S: 

lRIS: a33 
P9G:l: 1610302 
STAlE REStl.RCE? No 

llWXJi: 2112 
lRIS: 2112 
P9G:l: 411331 
STAlE REStl.RCE? No 

HABITAT: l.i.tl 
111\TER s.FPLY: Al 
RECRfATIOW.: POI 
RAP? Yes 

HABITAT: 
111\TER s.FPLY: 
RECRfATIOW.: 
RAP? Yes 

9.00 

o.oo 

IJike Erie lirtershed #1 llWXJi: mo HABITAT: o.oo 
BASIN: Meun!e lRIS: mo 111\TER s.FP!.Y: 
s:.B·BASIN: Ottall P9G:l: 411133 RECRfATIOW.: 
NJ!l!S: STAlE REStl.RCE? No RAP? Yes ................................................................................................................................................................................................................ 
IJike Erie lirtershed ill llWXJi: 031 HABITAT: 0.00 
BASIN: Meun!e lRIS: 031 111\TER s.FP!.Y: 
s:.B·BASIN: Otta.a P9G:l: 411364 RECRfATIOW.: 
NJ!l!S: STAlE REStl.RCE? No RAP? Yes 
------------------------·------------------------- ..................................................................................................... .. 
IJike Erie l.atershed ll3 llWXJi: 034 HABITAT: 0.00 
BASIN: llam!e lRIS: 034 111\TER s.FP!.Y: 
s:.B·BASIN: Otta.a P9G:l: 411365 RECRfATIOW.: 
NJ!l!S: STAlE REStl.RCE? No RAP? Yes 
..................................................................................................... .............................................................. .. .................................... ... 
Little CecB- Creelc llWXJi: 032 HABITAT: l.i.tl 2.50 
BASIN: IJike Erie lRIS: 032 111\TER s.FPLY: Al 
s:.B·BASIN: CecB- Creelc P9G:l: 1610303 RECRfATIOW.: POI 
NJ!l!S: STAlE REStl.RCE? No RAP? Yes 

Little cnre Creelc 
BASIN: IJike Erie 
s:.B·BASIN: tnre Creelc 
NJ!l!S: 

llam!eRi...,,.,ltlJ1:h·~ 
BASIN: llam!e 
s:.B·BASIN: Hamee Ri,... 
NJ!l!S: 

Ma.m!e Rivet", Perr;sb.rs--\.lateM l le 
BASIN: llam!e 
s:.B·BASIN: Hamee RI...,. 
NJ!l!S: 

Ma.nee Ri\lef", \.taterville--BG Water Intake 
BASIN: llam!e 
9.B·eASIN: MiJ..nee River 
NJ!l!S: 

Mooq.Jito Creek 
BASIN: llam!e 
s:.B·BASIN: SlaVBlU> 
NJ!l!S: 

Otta.a RI..,. at Totecb (Ben:lrl to llr) 
BASIN: llam!e 
s:.B·BASIN: Otta.a 
NJ!l!S: 

Otta.a RI..,. at Tolecb <ltlJ1:h to BenDl) 
BASIN: llam!e 
s:.B·BASIN: Otta& 
NJ!l!S: 

llWXJi: (133 
lRIS: a33 
P9G:l: 1610302 
STAlE REStl.RCE? No 

llWXJi: 013 014 015 047 
ms: 013

6
014,ols,ii.\1 

P9G:l: 41 133 
STAlE REStl.RCE? Yes 

llWXJi: f119 044 
lRIS: f1191 .{yj. 
P9G:l: 41Ul33 
STAlE RESO.Ra:: Yes 

lwa:G: 078, 043 
lRIS: 043 
P9G:l: 410235 
STAlE REStl.RCE? Yes 

llWXJi: 040 
lRIS: 040 
P9G:l: 410103 
STAlE REStl.RCE? No 

llWXJi: 005 
lRIS: 005 
P9G:l: 411331 
STAlE REStl.RCE? Yes 

llWXJi: 005 
lRIS: 005 
P9G:l: 411331 
STAlE REStl.RCE? No 
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HABITAT: 1.i.t1 
111\TER s.FP!.Y: Al 
RECRfATIOW.: POI 
RAP? Yes 

HABITAT: l.i.tl 
\j\l£R s.FP!.Y: Al 
RECRfATIOW.: POI 
RAP? Yes 

HABITAT: l.i.tl 
111\TER s.FP!.Y: Al 
RECRfATIOW.: POI 
RAP? Yes 

HABITAT: IA.II 
\j\TER s.FP!.Y: Al 
RECRfATIOW.: POI 
RAP? Yes 

HABITAT: IA.II 
111\TER s.FPLY: Al 
RECRfATIOW.: POI 
RAP? Yes 

HABITAT: 1.i.t1 
111\TER s.FP!. Y: Al 
RECRfATIQW.: POI 
RAP? Yes 

HABITAT: l.i.tl 
\j\l£R s.FP!.Y: Al 
RECla.TIOW.: POI 
RAP? Yes 

3.50 

6.lll 

3.50 

0.8) 

3.50 

7.40 
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TM!l.E 1, CXJITllUI> 
RAP NIE.A SlREIH saMlilS NO USE llESICMTIOIS 

SIREN! SE!HHr uses l.ElllTlf (Hiles> 

= ~at Toled> tur to North Br.n:h) -:=tm~004 ::S~A~: Al 
SB-BASIN: Otta.a F94SO: 411~1 AEOll!ATICJloll.: FCll 
llJIES: STAlE RESl.R!E? No RAP1 Tes -··--·---·-----·-·-----·-----·-·--··-··------·- .................................................................. _ .............. _ ................ .. 
Otter Cl'edc l!WDl: 028 IWllTAT: 1111 
BASIN: *- IRIS: 028 \AlER s:.F!'l.T: Al 
U-BASlll: *- Bay F94SO: 16111364 AEOll!ATICJloll.: FCll 
llJIES: STATE RES1.R!E? No RAP1 Tes __ ................................................................................................ -------·----···-·-·-----·---·· -----·----·---·-
Prairie Ditd! 
BASIN:*­
SB-BASIN: Otta.a RI...,.. 
NDlES: 

nwm: 002 
WS: 002 
F94SO: 410301 
STAlE RES1.R!E? No 

IWllTAT: 1111 
llllER s:.F!'l.T: Al 
AEDll!ATICJloll.: FCll 
MP1 Tes 

Reitz Roed Ditdl l!WDl: 018 IWllTAT: 
BASIN: *- IRIS: 018 llllER s:.F!'l.T: 
SB-BASIN: F94SO: 411235 AEDll!ATICJloll.: 
llJIES: STAlE RES1.R!E? No RAP1 Tes 
-------------------------------------------------- ................................................................. ... ..................................... .. 
- Cl'edc l!WDl: 020 IWllTAT: 1111 
BASIN: *- WS: 020 llllER s:.F!'l.T: Al 
SB-BASIN: North *- Bay F94SO: 410302 AEDll!ATICJloll.: FCll 
llJIES: STAlE RESl.R!E? No RAP1 Tes ---·---·----------····-----------·-··--··-·---·- .......................................................................................................... .. 
Sibley Cl'edc l!WDl: OC6 IWllTAT: 1111 
BASIN: *- IRIS: OC6 llllER s:.F!'l.T: Al 
SB·BASIN: Otta.a F94SO: 41m1 AEOll!ATICJloll.: FCll 
NDlES: STAlE RESl.R!E? No RAP1 Tes 

Silwr Cl'edc nwm: (23 IWllTAT: 1111 
BASIN: *- IRIS: az3 \AlER s:.F!'l.T: Al 
SB·BASIN: North Mwme Bay F94SO: 410302 AEOll!ATIOW.: FCll 
llJIES: STAlE RESl..RtE'I No MP1 Tes .......................................................................................................... _______________________ &_______ --------------------
s..n Cl"eel: ObJth to Blue Cl"eel:) 11Wll'l: 012 010 041 llABITAT: 1111 
BASIN: Mwme IRIS: 012

6
Qlo,ii(1 \AlER s:.F!'l.T: Al 

SB·BASIN: SIOn Cl"eel: F94SO: 41 132 AEDll!ATICJloll.: FCll 
NDlES: STAlE RESl..RtE'I No llN'? Tes 

------------------------------------~------------- ------------------------------- --------------------s..n Cl'edc d:rNe Ai Cl'edc 11Wll'l: OC8 IWllTAT: 1111 
BASIN: Mwme IRIS: OC8 \AlER s:.F!'l.T: Al 
SB·BASIN: s..n Cl'edc F94SO: 410101 AEOll!ATIOW.: FC11 
NDlES: STAlE RESa.RC1!1 No MP1 Tes 

-------------------------------------------------- ------------------------------- --------------------s..n Cl'edc d:rNe Blue Cl'edc 
BASIN: Mwme 
SB-BASIN: SIOn Cl"eel: 
llJIES: 

T<rmile Cl'edc d:rNe North Brm::h 
BASIN: Mwme 
SB·BASIN: Otta.a River 
NDlES: 

Tale creel:, North Brm::h 
BASIN:*-
SB-BASIN: Otta.a Riwr 
NDlES: 

nwm: 039 
IRIS: 039 
P9!SO: 410131 
STAlE RESl..RtE'I No 

nwm: 001 003 
IRIS: 001~ 
l'etSO: 41wui 
STAlE RESl.R!E? No 

nwm: 006 
IRIS: 006 
P9!SO: 410301 
STAlE RESa.RC1!1 No 

IWllTAT: 1111 
IAlER s:.F!'I. T: Al 
RECllfATICJW.: FCll 
llN'? Tes 

IWllTAT: 1111 
IAlER s:.F!'l.T: Al 
RECllfATICJW.: Fa! 
MP1 Tes 

IWllTAT: 1111 
\AlER s:.F!'l.T: Al 
AEDll!ATICJloll.: FC11 
MP1 Tes 

\Dlf Cl'edc llWXXl: 011 IWllTAT: I.Ill 
BASIN: Mwme IRIS: 011 IAlER S.FP!.T: Al 
SB·BASIN: Sim l'etSO: 410132 RECllfATICJW.: FC11 
NDlES: STAlE RESa.RCl!1 No RAP1 Yes 

-------------------------------------------------- ------------------------------- --------------------1.bl f creel: 
BASIN: Haun!e 
SB·BASIN: Haun!e Bay 
NJIES: 

nwm: 02'1 
IRIS: 02'1 
F94SO: 161Cl364 
STAlE RESl.R!E? No 
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IWllTAT: 1111 
\AlER s:.F!'l.T: Al 
RECllfATICJW.: FCll 
MP1 Tes 

0.00 

6.00 

5.SO 

o.oo 

4.60 

5.20 

7.3/J 

22.20 

7.93 

8.40 

34.lll 

6.SO 

7.00 

2.lll 

B 



EXISTING WATER USES 

PUBLIC WATER SUPPLY 

One of the surface water uses in the Lower Maumee River AOC is water supply. The 
primary use is for public water supply. Several industries use surface waters for mdustrial 
water supply as well 

As far asrublic water supply is concerned, two surface water bodies in the AOC are the 
sources o four public water supply systems. The Maumee River is the public water source 
for both the City of Bowling Green and the Village of Waterville. Lake Erie is the source 
for both the City of Oregon and the City of Toledo. According to 1980 population esti­
mates, these four systems service a combined population of just over 524,000. 

Three of the four public water supply systems are located in Lucas County. Most of the 
county is serviced by these systems except for Jerusalem, Richfield, Harding and Provi­
dence Townships and portions of Spencer and Swanton Townshif s. The three lower 
townships of Monroe County, Michigan and the northern portion o Wood County, Ohio 
are also serviced by these water supply systems. The Village of Whitehouse uses ground 
water as its public water supply source. 

Oregon 

The City of Oregon obtains its water supply directly from Lake Erie. The water is pumped 
from the low service pumping station in Jerusalem Township to the Water Treatment Plant 
(WTP) where approximately 8.0 million gallons per day (mgd) are purified and softened. 

After treatment, a portion of the water is stored at the water treatment plant in a 1.5 mil­
lion gallon (MG) reservoir and a 1.0 MG elevated tank at Coy Road. The rest is distribut­
ed to approximately 7,000 customers and serves a total population of25,000 in Oregon and 
parts of Lucas, Wood and Ottawa Counties. Specifically, Oregon supplies water to the City 
of Oregon, the Village of Harbor View, the Village of Genoa and a portion of the City of 
Northwood. 

Overall, the Oregon WTP has been able to maintain good water quality. Basically, the raw 
lake water is softened, disinfected and clarified before it is suitable for public use. 

The three major water quality problems which cause the treatment plant the most trouble 
are sediments, turbidity and phosphates. Sediments and turbidity are problematic in the 
treatment process because they must be removed from the water. Therefore, the greater 
the amount of suspended sediment and turbidity, the greater the effort and cost required to 
remove them. 

Phosphates create problems for the WTP because they stimulate algae growth. Algae 
blooms can cause taste and odor problems in potable water. When water containing in­
creased numbers of algal cells or their metabolic and decay!:roducts (or other organic 
mattei:),.is chlorinated for disinfection purposes, increase levels of trihalomethane · 
result. 4;;,,o 
Toledo 

The City of Toledo obtains its water directly from Lake Erie. The water is pumped from 
the low service pumping station in Jerusalem TownshiJ? to the Collins Park Water Treat­
ment Plant in East Toledo. The Collins Park WTP purifies and softens approximately 120 
mgd oflake water. 

The Toledo water system constitutes the largest physical plant in the region for supplying 
treated water. Toledo supplies water to the entire county except Jerusalem, Richfield, 
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Harding and Providence Townships, parts of Spencer and Swanton Townships and those 
areas serviced by the Oregon WTP. It also supplies water to portions of northern Wood 
County and the lower Townships of Monroe County, Michigan. Specifically, the Cities of 
Toledo, Sylvania, Maumee, Perrysburg. Rossford, Luna Pier and a portion of the City of 
Northwood receive their water from Toledo. In addition, the Villages of Holland, Ottawa 
Hills and Walbridge are served by Toledo. Toledo supplies water to just under 120,000 
customers and seMces a total poplllation of approximately 464,000. 

Overalf, Collins-Park WTP has been able to maintain good water quality. The lake water is 
softened, clarified and disinfected before it is distnouted as public supply. The water quali· 
ty problems that give the treatment plant the most trouble are the same as those alieady 
mentioned with regard to the Oregon WTP, sediments, turbidity and phosphates. Occa­
sional taste and odor problems stemmi~5 g-om excessive algae groWth have been the 
primary problems for the treatment plant. • • 

Waterville 

The Village of Waterville obtains its water supply directly from the Maumee River. The 
river water is pi:tmped to the water treatment facilities where it is softened and purified. 
The WTP treats about 0.8 mgd. 

The treated water is distributed to approximately 1,500 customers and serves a population 
of approximately 5,300 in the Village of Waterville and Lucas County. Specifically, por­
tions of Monclova and Waterville Townships are serviced by this system in addition to the 
Village of Waterville. The current facilities will probably not be able to meet future needs 
without expansion. Therefore, the system may eventually be replaced by the Toledo sys­
tem. 

The river water is softened, disinfected and clarified before distribution. Generally, the 
water quality maintained by the treatment facility has been good. However, there have 
been cases, usually in the spring, when Nitrate and Trihalomethane levels have exceeded 
drinking water standards. The water quality problems which cause the most trouble for the 
WTP are sediment, turbidity, phosphates, nitrates and herbicides. 

4
?S:gse problems are 

discussed in the following section on the City of Bowling Green WTP. • • 

Bowling Green 

The Bowling Green Water System is the only public water supply system in the AOC which 
is located in Wood County. Approximately 90% of the _Public water used in Wood County 
is provided by surface water. Of that 90%, 80% is supplied by the Maumee River. 

Bowling Green obtains its supply directly from the Maumee River. The City of Bowling 
Green WTP has the capacity to soften and purify 6.0 mgd. 

After treatment, the water is distributed to just over 5,000 customers and serves a popula­
tion of approximately 30,000 in Wood Coun!Y.. Specifically, the City of Bowling Green and 
the surrounding area of Wood County, the Villages of Haskins, Tontogany, Portage and the 
Miltonville area along River Road are supplied by the Bowling Green water system. 

The river water is softened, disinfected and clarified before it is distn'buted. The Bowling 
Green Water System has recognized water quality problems which are related to the water 
quality of the Maumee River. Primarily, sediment, turbidity, phosphates, nitrates and 
herbicides are the most problematic. 

High levels of turbidity require great efforts for removal. Turbidity units can reach very 
high levels in the Maumee River, especially in the spring, fall and during storm events. 
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Nitrates and herbicides present a difficult problem for treatment because they cannot be 
removed from the water with current installed treatment technologies. The best that can 
be done by the WTP is to dilute the water to reduce the concentrations of these substances. 
Therefore, there are times when the Bowling Green water supply contains high levels of 
nitrates and herbicides. This occurs at those times when the Maumee River has high levels 
of these substances which normally happens in the spring. The City is considering building 
a reservoir which would help dilute high nitrate water and provide greater reserve capacity 
in the event of a chemical spill on the river or abnormally low flow preventing the plant 
from pumping from the river. 

Bowling Green occasionally has trouble with trihalomethanes. This usually occurs when 
there are increased amounts of algae present in the Maumee River. Algae cause increased 
amounts of organic matter in water. Chlorination of this f!~c matter during the disin­
fection process increases the formation of trihalomethane. ,;>, 

Summaiy 

Generally speaking, the problems experienced by each of the public water supply systems 
can be attributed to sediment, nutrient and phosphorus loadings to the Maumee River. 
Non point sources are primarily responsible for these loadings. These non point sources 
include agricultural runoff and urban storm-water runoff. 

A summary table which outlines the various characteristics of each public water systems 
has been provided (Table 2). The primary source of the information for the tab).C was a 
TMACOG re_port, Existing Water Supply Systems in the Toledo Metropolitan Are&?, which 
was prepared m June, 1983. Additional information was obtained from the Ohio Depart­
r:ien4 of Natural Resource (ODNR), report, Northwest Ohio Water Supply Plan, 1985 Edi­
non. 
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.'ABLE 2 
SUMMARY OF P'{JBLIC WATER SUPPLY SYSTEMS IN THE RAP AREA 

O>orecterl1tlce a._. Toled> IBtervflle &cMllraGreon 10TM. 

S«n:eof ~y Lake Erle Lake Erle -River -RI-
Eat. Pq>. Serwd 25,0» 46.1,lllO 5,255 30,0» 521,195 

D.BtanersSerwd 6,8Xl 118,5115 1,500 5,287 132, 172 

AreoSerwd ~.11artorv1ew, Toled>,Syl...,la, W.tervllla, Bcwllra~ 
Gtn:le,Not ti~' llol lrd,Perrysl:uv, lmclCM> TanshlJ", Hesklrs,TOltOgarlf, 

llood COnty*. Ottae Hflls,Haume, l.llteivllle TanshlJ" llood COnty*. 
Lu:as ta.ntv*, W.lbrlcb!,Rosaford, Milta"Hflla NfJIJ/I 
ottae COnty* llorthll>ocl' ,Momle 

CQ.nlY" ,llood COnty*. 
Lu:aa COnty* 

T)ll0of Trea1111nt Softtnlra & Softmlra & Softtnlra & sotttnlra & 
Dlalnfec:tlcn Dlalnfec:tlcn Dlalnfec:tlcn Dlalnfec:tlcn 

I.liter OJall ty Tll'bldlty, sedlmmta & Tll'bldl ty, sediments & Tll'bldity, Nitrates, Tll'bldlty, Nitrates, 
Prdll""' ~tes ~tes sediments & fferi>lcldes sedllll!lltl & fferi>lcldeo .................................................................................................................................................................................................................................................................................................... 
1 ..... --......................................................................................................................................................................................................................................................................................... 

C<iegJlatlcw 
R-lzatlcn 

Flooculotlcn 

Ftttratlcn 

Taste & Q'det 
Ctntrol 

corroolcn Ctntrol & 
Stablllzatlcn 

Flurldotlcn 

Dlalnfactlcn 

• Portlcna of 
# Ares alcrg RI..,. Road 
II lh!pec:iflad 

Alun,Llne,Sod!i Ash 

Sta< Mechanical Hix 

Ropld Srd Filters 

Actlwtad cartcn, 
Ollorlne Dla<ldo 

Alos!liat• CalpClrdl 

Scdiln Sil fcoflurldo 

Ollorlne 
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SPORT AND COMMERCIAL FISIIlNG 

The surface waters in the Area of Concern are used for sport and commercial fishing. The 
primary areas for sport fishing are the Maumee River and Maumee Bay, however, sport 
fishing occurs throughout the Area of Concern. Commercial fishing has been limited to the 
Bay. 

Data on sport fishing in the Maumee River are collected by the ODNR, Division of Wild­
life. Spring Creel Surve~ are taken periodically. A summary of these surveys from 1975 to 
1987 has been provided (Table 3). The increase of walleye caught in 1987 probably reflects 
the good year of spawning experienced in 1982. 

Walleye and white bass are the principle sport fish in the Maumee River. The spring 
Walleye run is an important sport fishing event which has drawn people from as far away as 
Alaska. Sport fishing occurs all along the Maumee River. Other fish which can be found in 
the Maumee include yellow perch, channel catfish, smallmouth bass, sauger and white 
perch. 

The ODNR, Division of Wildlife does not take Creel Surveys for other streams in the 
AOC, therefore, it would be difficult to estimate the number of sport fish caught in this 
area. However, sport fishing is widespread throughout the AOC. The selection of a fishing 
site is only limited by the sport fisherman's experience and imagination. Limited fishing 
occurs in the Ottawa River and Swan Creek. Sport fishermen are co=only found at 
private ponds and small lakes such as Evergreen Lake in the Oak Openings Metropark. 

Both sport and commercial fishing occur in the Maumee Bay. The Western Basin of Lake 
Erie has been considered one of the best fishing locations on Lake Erie. It has been well 
known for its walleye fisheries, being called the walleye capital of the world. Although the 
Walleye fisheries had declined in the early 1970's, they have made a comeback since 1975. 
The ODNR, Division of Wildlife, collects sport and commercial fishing data for Maumee 
Bay and Lake Erie. OD:t-.'R grids 801 and 802 are at least partially located in the Area of 
Concern (Figure 3). Summary data on sport boat angler hours and harvest from 1980 to 
1987 has been provided (Tables 4-6). A su=ary of commercial harvest have also been 
provided (Tables 7-9). Yearly variations are largely due to the number of surveys taken in 
a given year. 

An indication of the importance of fishing as a water use in the Area of Concern might be 
obtained by looking at the number of fishing related organizations. To date, 8 sportsmen 
or~anizations and 11 charter boat services have been identified and it is likely that more 
enst. 

A public health advisory was issued in 1987 and 1988, against consumption of carp and 
channel catfish taken from Lake Erie, which affects Maumee Bay and the estuarine portion 
of the Maumee River. PCB levels have been detected in these species which frequently 
exceed the U.S. Food and Drug Administration's (USFDA) tolerance limit of two parts 
per million in the edible portions. While comJ?liance with the advisory is voluntary for . 
sport fishermen, USFDA has charged co=ercial fisheries with ensuring that fish which 
may enter interstate commerce fall within federal tolerance limits for contaminants. 

Fish kills are investigated by the ODNR Division of Wildlife. An annual report, Water 
Pollution, Fish Kil~ and Stream Litter Investigations, is published, which summanzes the fish 
kills for the year. In the 1987 report, Table 2 ("Wild Animal Kills Resulting from Water 
Pollution Incidents Investigated m 1987) notes that 2,227 fish and invertebrates were killed 
in Swan Creek on July 30, 1987. The suspected pollutant was sewage. 
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TABLE 3 
SUMMARY OF ANGLER HOURS. CATCH AND CATCH RATES IN 'l'JIE SPRING CREEL SURVEYS: 

MAQMEE RIVER FROM 1975-1987 

ANGLER HOURS WALLEYE WHITE BASS 
--------------------------------- ------------------ ------------------Year Walleye* White Bass@ TOTAL Catch* CPUE$ Catch@ CPUE$ 

··-····-···············=······················==·=·==··················································· 
1975 112,500 43,800 214,100 15,475 .14 36,731 .84 
1976 36,700 81,600 186,800 5,336 .15 124,235 1.52 
1977 41,600 40,800 125,700 6, 163 .15 79,995 2.00 
1978# 73,900 --- --- 22,747 .29 
1979# 184,800 -- - --- 33,614 .18 
1980 155,800 46,700 230,800 38,442 .23 87,700 1.34 
1981 161,700 93,200 298,200 21,415 .11 165,500 1.48 
1982 201,400 133,100 368,900 37,300 .16 172,372 1.05 
1983+ 
1984 143,200 59,900 210, 100 28,899 .17 137,091 1.56 
1985+ 
1986+ 
1987 247,000 56, 100 339,500 69,871 .25 66,633 .75 
--------------------------------------------------------------------------------------------------------TOTAL 1,358,600 555,200 1,974,100 279,262 870,257 
aaaaaaaaaaaaaaa•aaaaaaaaaaaaaaaaaaaaaaaamaaaaaacaaaaaaaaaaaama•DaaaaaaaaaaaaaaaaaKmaaaaaaaaaaaamaaaaaaaa 

* Anglers Seeking Walleye. 
@ Anglers Seeking White Bass. 
# Walleye Fishery Only Surveyed. 
+ No River Surveys were Conducted. 
$ Catch Per Unit of Effort 

Source: Unpublished data. Ohio Department of Natural Resources, Division of Wildlife. 
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TAULE 4 
SPORT BOAT i.ER HOURS AND HARVEST 1980-87 

GRID 801: MAYHEE BAY 

Angler Yellow White Freshwater Channel Smallmouth Other TOTAL 
Vear Hours Perch Walleye Bass Drum Catfish Bass Fish HARVEST 
--------------------------------------------------------------------------------------------------------------1980 127,622 306,802 14,744 5,574 4,208 1,677 0 91 333,096 
1981 4,313 2,702 0 4 65 71 0 124 2,966 
1982 24' 135 6,919 8,663 0 524 84 0 0 16,190 
1983 8,524 0 3,400 0 0 0 0 0 3,400 
1984 61,123 175,096 22,501 9,926 340 2,178 0 0 210,041 
1985 0 0 0 0 0 0 0 0 0 
1986 70,973 206,742 3,744 2,814 676 2,260 0 2,260 218,496 
1987 31,788 65,157 1,132 16,489 650 2,302 0 0 85,730 
--------------------------------------------------------------------------------------------------------------TOTAL 328,478 763,418 54, 184 34,807 6,463 8,572 0 2,475 869,919 
•a••••••••••••••••••naaaamaaaaaaaam•••a=•=•=••••a•aaamaaaamamaanaaaDD•••••••••••••••=••••••••••••••••••••••••• 

Angler Yellow 
Vear Hours Perch 

TABLE 5 
SPORT BOAT ANGLER HOURS AND HARVEST 1980-87 

GRID 802: LAKE ERIE 

White Freshwater Channel Smallmouth 
Walleye Bass Orum Catfish Bass 

Other TOTAL 
Fish HARVEST 

--------------------------------------------------------------------------------------------------------------1980 879,233 2,219,818 299,644 1,394 13,013 2,357 0 153 2,536,379 
1981 0 0 0 0 0 0 0 0 0 
1982 936,765 2,151,747 171,101 4,946 11,346 5,930 0 3,555 2,348,625 
1983 214,710 248,315 28,426 43,778 1,276 1,942 0 0 323,737 
1984 619,241 783,467 442,336 9, 103 1,875 322 71 58 1,237,232 
1985 283,056 503,427 126,506 1,472 2,392 3,658 0 2,364 639,819 
1986 416,866 527,887 157,418 1,494 8,394 3,881 0 12,763 711,837 
1987 331,105 341,588 148,754 8,268 4,889 2,113 0 0 505,612 
--------------------------------------------------------------------------------------------------------------TOTAL 3,680,976 6,776,249 1,374, 185 70,455 43, 185 20,203 71 18,893 8,303,241 
·········-···············-·····························••aaDDDKDDaaaaaa.aaaaaaaaaaaaaaaaa~aaaaaaaaaaaaaaaaaaaa 

Source: Unpublished data. Ohio Department of Natural Resources, Division of Wildlife. 
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Angler Yellow 
Year Hours Perch 

TABLE 6 
SPORT BOAT ANGLER HOURS AND HARVEST 1980-87 
GRIDS 801 & 802: MAYMEE ·8AY AUD LAKE ERIE 

White Freshwater Channel Smallmouth 
Walleye Bass Drum Catfish Bass 

Other TOTAL 
Fish HARVEST 

--------------------------------------------------------------------------------------------------------------1980 1,006,855 2,526,620 314,388 6,968 17 ,221 4,034 0 244 2,869,475 
1981 4,313 2,702 0 4 65 71 0 124 2,966 
1982 960,900 2,158,666 179,764 4,946 11,870 6,014 0 3,555 2,364,815 
1983 223,234 248,315 31,826 43, 778 1,276 1,942 0 0 327,137 
1984 680,364 958,563 464,837 19,029 2,215 2,500 71 58 1,447,273 
1985 283,056 503,427 126,506 1, 472 2,392 3,658 0 2,364 639,819 
1986 487,839 734,629 161,162 4,308 9,070 6, 141 0 15,023 930,333 
1987 362,893 406,745 149,886 24,757 5,539 4,415 0 0 591,342 
--------------------------------------------------------------------------------------------------------------TOTAL 4,009,454 7,539,667 1,428,369 105,262 49,648 28,775 71 21,368 9,173,160 
--··-········································=·=========•===·=···················=··=························· 
Source: Unpublished data. Ohio Department of Natural Resources, Division of Wildlife. 
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'rAllLE 7 
COMMERCIAL •• EST IN POUNDS 1983-86. 

GRID ~Jl: MAUMEE BAY 

19B3 19B4 19B5 19B6 TOTAL 
------------------------------------------------------------------------------------------------------Yellow Perch 339 11 --- --- 350 
Carp 107,900 106,650 B3,030 53,500 351,0BO 
White Bass 19,592 7,99B 44,926 ll ,B56 B4,372 
Channel Catfish 7 972 B,427 19,B29 7' 130 43,35B 
Drum 13:647 50 223 425 14,345 
Bullhead 4,703 2,724 1,664 4,91B 14,009 
Buffalo 195 234 2B7 154 B70 
Goldfish -- - --- --- 20 20 
Suckers --- 30 363 lBO 573 
Quill back BlO 60 --- 1,725 2,595 
Gizzard Shad --- --- 2,424 --- 2,424 
White Perch --- --- --- 540 540 
------------------------------------------------------------------------------------------------------TOTAL 155,15B 126,184 152,746 B0,44B 514,536 
==aa••••••••••••aaacaa====•==•••=••••••••••==============•==••=•==aaaaaaaaaaa•aacaaaaa•••••••••••••••• 

TABLE 8 
COMMERCIAL HARVEST IN POUNDS 1983-86. 

GRID 802: LAKE ERIE 

19B3 19B4 19B5 19B6 TOTAL 

Yellow Perch 11,906 2,347 6, 104 26,504 46 B61 
Carp 20, lBO 10,310 21B,576 10,791 259:B57 
White Bass 124,100 204,770 205,0Bl 72,B05 606,756 
Channel Catfish 6 6B4 10,739 15,012 6,767 39,202 
Drum 31:657 12,975 lB,966 22,793 B6,391 
Bullhead 5,112 10, 177 15, 195 9,904 40,3BB 
Buffalo 3,459 5,757 7,163 4, 107 20,4B6 
Goldfish --- 414 1,011 275 1,700 
Suckers 14,949 3,141 6,210 3, 120 27,420 
Quill back 11,395 13,041 10,904 7,691 43,031 
Gizzard Shad 125 --- --- --- 125 
White Perch 14,755 42,20B 3B,019 27,993 122,975 
------------------------------------------------------------------------------------------------------TOTAL 244,322 315,B79 542,241 192,750 1,295,192 
=••••••••••••••••••••c===•a•a••••••••••=•============•=~=•==•=•••=•=•••••••••••••••••••••••••••••••••• 

Source: Unpublished data. Ohio Department of Natural Resources, Division of Wildlife 
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1983 

TABLE 9 
COMMERCIAL HARVEST IN POUNDS 1983-86 

GRIDS 801 & 802: MAUMEE BAY AHD LAKE ERIE 

1984 1985 1986 TOTAL 
------------------------------------------------------------------------------------------------------Yellow Perch 12,245 2,358 6,104 26,504 47 ,211 
Carp 128,080 116, 960 301,606 64,291 610,937 
White Bass 143,692 212,768 250,007 84,661 691,128 
Channel Catfish 14,656 19, 166 34,841 13,897 82,560 
Orum 45,304 13,025 19,189 23,218 100,736 
Bullhead 9,815 12,901 16,859 14,822 54,397 
Buffalo 3,654 5,991 7,450 4,261 21,356 
Goldfish 0 414 1,011 295 1,720 
Suckers 14,949 3, 171 6,573 3,300 27,993 
Quill back 12,205 13, 101 10,904 9,416 45,626 
Gizzard Shad 125 0 2,424 0 2,549 
White Perch 14,755 42,208 38,019 28,533 123,515 
------------------------------------------------------------------------------------------------------TOTAL 399,480 442,063 694,987 273,198 1,809,728 
=········-··--·--·-··===·····-········-····=·==================······································· 

Source: Unpublished data. Ohio Department of Natural Resources, Division of Wildlife 
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COMMERCIAL NAVIGATION 

One of the most important uses of the Maumee River and Bay has been commercial navi­
gation. The Toledo shipping channel which begins at river inile (RM) 7.0 near the I-75 
bridge and extends out mto the Maumee Bay to lake mile (LM} 18 is vitally important to 
the economic well being of the re~on and is the only commeretal ~gation route in the 
AOC (Figure 4). Tolecfo is the thfrd largest port on the Great Lakes. Its location makes 
it a logicil turn around point/or St. Lawrence Seaway traffic and it serves one of the lar_g­
est rail centers in the nation. Various goods are shipped to and received from domestic, 
Canadian and overseas locations. Summaries of domestic and Canadian and over-seas 
cargo shipped from the port from 1976 to 1986 have been provided (Tables 10 & 11). 

The channel is 18 miles long, 500 feet wide and 28 feet deep in the ¥aumee Bay. The 
Maumee River channel is 7 miles long, 400 feet wide and 27 feet deep. Those depths are 
maintained by the U.S. Army Corps of Engineers (COE) through frequent channel dredg­
ing. Due to the heavy sedinient loading to ~ Maumee River and the shallowness of the 
Western Lake Erie Basin (25 foot average) sedimentation is the primary obstacle for 
navigation on the Maumee River and Bay. · 

The COE dredges approximately one million cubic yards of materials from the channel 
each year. Prior to 1915, those materials were disposed of in confined disposal fadlities 
(CDF) or by open lake disposal. From 1975 to 1985, dredge spoils were placed in the 
currently active CDF, Facility #3, to protect the environment from contaminated sedi­
ments. In 1985, U.S. EPA afP.roved of open lake disposal of materials dredged from less 
polluted areas of the cbanne if chemical analysis showed that the materials to be disposed 
of were similar to sgdiment in certain areas of the Western Basin where disposal bad 
occurred in the past. 

Open lake disposal requires 401 certification from the Ohio EPA The 1987 401 Certifica­
tion stated that it is the intention of the Ohio EPA to condition future 401 certifications to 
eventually phase out open lake disposal. However, it is the responsibility of the City of 
Toledo and the Toledo-Lucas County Port Authority to develop reuse alternatives for 
dredged materials. 
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Shipping Channel in Toledo 

INSERT FIGURE 4 
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commodity 

'.I.'. .,; 10 
SEAPORT STATISTICS: 1976-1986, FOR SEASON THROUGH DECEMBER 31 

TOLEDO JfARBOR DOMESTIC & CANADIAN CARGO (Short Tons) 

1976 Season 1977 Season 1978 Season 1979 Season 1980 Season 1981 season 

--------------------------------------------------------------------------------------------------coal 14,542,037 13,393,777 14,194,776 14,570,580 12,588,982 12,159,605 
Iron ore 4,804,137 3,541,824 5,649,765 5,331,354 2,784,646 3,956,278 
Newsprint 48,024 56,324 44,307 47,923 37,900 38,820 
Pig Iron 57,328 18,818 46,851 12,541 19,901 34,015 
salt 264,052 325,312 266,089 261,988 159,438 70,465 
cement 88,645 104,874 
Grain 1,936,632 1,872,738 2,547,278 2,592,774 3,766,650 3,353,742 
Petro.Prod. 862,398 804,733 793,179 879,412 609,794 390,143 
0th.Dry Bulk 116,609 122,100 211,677 260,231 548,089 854,121 
0th.Liq.Bulk 8,294 
Gen. Cargo 

--------------------------------------------------------------------------------------------------TOTAL 22,728,156 20,240,500 23,753,922 23,956,803 20,515,400 20,857,189 

Commodity 1982 Season 1983 Season 1984 Season 1985 season 1986 season TOTAL 

--------------------------------------------------------------------------------------------------coal 8,803,621 11,155,130 12,042,839 10,498,225 10,675,904 134,625,476 
Iron Ore 2,653,474 2,889,808 3,559,609 2,940,010 3,178,676 41,289,581 
Newsprint --- --- 31,434 21,050 12,880 338,662 
Pig Iron 6,353 16,024 18,498 25,436 14,010 269,775 
Salt 192,965 23,721 257,955 215,582 203,952 2,241,519 
cement --- --- --- --- --- 193,519 
Grain 2,410,340 1,052,130 1,471,378 1,602,664 916,678 23,523,004 
Petro.Prod. 339,636 575,059 384,677 420,874 206,382 6,266,287 
0th.Dry Bulk 740,966 703,250 890,556 951,027 899,262 6,297,888 
0th.Liq.Bulk --- --- --- --- 6,506 14,800 
Gen. Cargo --- --- 1,259 --- --- 1,259 

--------------------------------------------------------------------------------------------------TOTAL 15,147,355 16,415,122 

Source: Toledo-Lucas County Port Authority.IO 
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I. c 11 
SEAPORT STATISTICS: 1976-1986, FOR SEASON THROUGH DECEMBER 31 

TOLEDO HARBOR OVERSEAS CARGO (Short Tons) 

commodity 1976 season 1977 Season 1978 Season 1979 Season 1980 Season 1981 Season 
--------------------------------------------------------------------------------------------------Direct Grain 
Shipments 
Ory Bulk 

Fertilizer 

Oth. Dry Bulk 

Gen.& Misc. 
cargo 
coal 

Petrol. Prod. 

11,535,384 

24,145 

494,102 
(Fae. #1) 

24,806 
. . (Fac.#1) 

Military cargo ---

Liquid Bulk 

2,128,653 

74,469 

763,895 
(Fac.#1) ---

30,195 
(Fae. #1) 

2,316,088 

480,745 

532,416 
(Fae. #1) 

1,013 

29,025 
(Fae. #1) 

1,630,622 

111,911 

441,732 
(Fae. #1) 

27,385 
(Fac.#1) 

1,018,702 

66,966 

149,439 

181,189 

30,204 

--------------------------------------------------------------------------------------------------TOTAL 12,078,437 2,997,212 3,359,287 2,211 1 650 1,446,500 

commodity 1982 season 1983 Season 1984 Season 1985 Season 1986 Season TOTAL 
--------------------------------------------------------------------------------------------------oii;ect Grain 
Shipments 
ory Bulk 

Fertilizer 

Oth. Ory Bulk 

Gen.& Misc. 
cargo 
Coal 

Petrol. Prod. 

Liquid Bulk 

945,220 

85,435 

59,153 

135,120 

30,295 

623,178 

52,808 

9,769 

248,713 

36,796 

1,143,852 

61,062 

6,208 

285,900 

23,659 

15,423 

1,023,168 1,224,506 23,589,373 

691,270 

71,678 82,519 420,468 

12,761 67,495 304,825 

226,044 300,246 3,609,357 

21,959 69,663 115,281 

1,013 

34,450 55,440 314, 019 

Military cargo --- --- --- --- 4,673 4,673 
--------------------------------------------------------------------------------------------------TOTAL 1,255,223 971,264 

Source: Toledo-Lucas County Port Authority.IO 
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RECREATION 

The use of surface waters for recreation is widespread throughout the AOC. Accordin~ to 
state studies,~tjrie is the number one location for water recreation in the area, as it is 
for the state. • • In addition, the Maumee River and the Ottawa River are utilized for 
their recreational potential as well. 

Water-based recreation activities play an iniportant role in outdoor recreation in the AOC 
as does the aesthetic quality of the waters. Water based recreation has been divided into 
two categories, contact and non-contact activity. Contact activity has been defined as any 
water recreation activity which results in freguent or continuous bodx contact with the 
water. Such activities would include swimmmg, water skiin~ and sail boarding. Non­
contact activity has been defined as any water recreation.actiVIty which does not result in 
coming into frequent or continuous body contact with the water. Sailing and power boating 
are examples of non-contact activities. 

The principle water-based recreational activities in the AOC have been sailing, canoeing, 
power boating, fishin~ swimming, sail boarding, jet skiing, waterfowl hunting, birding, and 
water skiing. According to the Ohio Water Quality Standards, all of the surface waters in 
the AOC have a priniary contact use designation. Therefore, any of these water-based 
recreational actiVIties could be performed on any surface water body in the area, assuming 
that it was large enough to handle the activity. Due to size alone, many activities have been 
limited to Maumee Bay and Lake Erie, the Maumee River and the Ottawa River. 

The importance of the scenic value of the area's waters should not be overlooked. Two 
state parks and five metroparks are directly linked to the surface waters in the AOC. The 
state parks are located in the eastern portion of Lucas County along the shore of Maumee 
Bay and Lake Erie. The metroparks are located along the Maumee River, the Ottawa 
River and Swan Creek. 

The Toledo area, based on current and projected recreation pressure, has been identified 
in the Lake Erie access study, ODNR, as a priority area for launch ramp projects, 

1
0DNR 

or public agency acquisition of boat access sites and shore based fishing projects. L2 The 
public has demonstrated a strong desire to use the waters in the AOC for recreation. 

Natural Areas 

The Maumee River watershed in the AOC provides a great diversity of vital habitats for at 
least one thousand species of plants and thousands of species of animal life ranging from 
the white tail deer to rare insects. This variety results from landforms which ran!!e from 
dry sand dunes to damp prairies and swamp woodlands. It is also a corridor for IDigrating 
birds. Eagle and osprey si!!htings occur in the area. Over 80 plants are listed as endan­
gered or threatened species m the State of Ohio within the AOC. The future of their exist­
ence depends directly upon improvements in water and air quality in the area. 

This habitat takes the form of green space which is under the stewardship of the following 
organizations: The Nature Conservancy, Metropark District of the Toledo Area, various 
municipal parks, and several divisions of the ODNR. . 

Significant archaeological findings have shown that the natural area has provided abun­
dantly for human needs for at least 6,000 years. 

A number of research projects by the Ohio State University and the Ohio Department of 
Natural Resources have shown the Maumee River to be an iniportant spawning and nurs­
ery area for every species of game and forage fishes. Large numbers of walleye from both 
Lake Erie and Lake St. Clair con~egate in the riffles between Perrysburg and Waterville 
to spawn every April. This same nver section is used during May by a large spawning stock 
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of white bass. The estuarine portion of the river is used as a spawning area by gizzard shad 
and freshwater drum from Lake Erie and is also an important nursezy area for young white 
bass, gizzard shad and fresh water drum. Several studies have suggested that the Maumee 
River may be the single most important production area on Lake Erie for gizzard shad, 
.which are critical forage for many commercial and sport fish species. 

The decline of wetland habitat in the AOC is significant historically beginning in the late \ \ 
1800s and continuing up to the present. Early accounts reported vast marshes along the \ \ 
Lake Erie shoreline stretching for miles inland. South of the Maumee River was a wet 
forest called the-Great Black Swamp. Large wet prairies existed south of the river and 
north in west central Lucas County. · 

These wetland habitats served as natural storage areas for rainfall, allowing water to filter 
through soil maintaining the water table at a higher level than present day. Broad marshes 
allowed water to evaporate back into the atmosphere or to slowly flow in streams and 
rivers to Lake Erie. The affects of precipitation were moderated because water spread out 
over a large area of wet prairies, swamp forest and marshes. 

With settlement came clearing and draining of wetlands. The underlying soil was criss­
crossed with drain tiles and ditches which carried the runoff to streams and rivers. With 
the introduction of agriculture into the area excess water needed to be quickly drained 
away to streams to prevent flooded crops in fields. 

The natural area has been drastically altered by agriculture and development. Removal of 
trees and draining and filling of wetlands have reduced the time water IS allowed to remain 
in anarea. 

The effect is that more water enters streams at a faster rate carrying with it sediment. 
Frequent downstream flooding and increased erosion can be expected with further devel­
opment. The brownish color of water in the rivers and streams of the AOC is caused by 
fine soil particles in suspension, resulting from erosion from agricultural run-off and devel­
opmental storm drainage sewers. 

The value of preserving plants and natural areas in general, is both for what we know about 
them and for what we may learn from them in future years. Natural areas and resources 
have historically provided for basic human needs and life itself. 

Lake Erie and Maumee Bay 

Water-based recreational activities on Maumee Bay and Lake Erie consist of sailing, power 
boating, fishing, swimming, sail boarding, jet skiing and water skiin,g. The primacy water 
quality problems have been sediment and nutrient loading which increase turbidity and 
algae wowth. Boating and fishing are probably the most important recreational activities 
occumng on the Lake and Bay. 

Maumee Bay State Park is located along the south shore of Maumee Bay adjacent to the 
City of Oregon. Camping and hiking are the principle activities at the park at this time. 
Shoreline fiShing is another recreation activity which occurs at the park. There are plans to 
create a beach at the park which would facilitate swimming and related activities, although 
some concern over the water quality in the Bay has been expressed. The problem of 
suspended sediments has been the primacy concern. 

Crane Creek State Park is located at the extreme eastern corner of Lucas County and 
marks the eastern most limit of the AOC. The primacy recreational activities at Crane 
Creek State Park are swimming, boating and related activities. Activities at the park are 
centered around the beach. The adjacent bird trail at Magee Marsh annually attracts 
thousands of visitors from many states. 
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Maumee River 

Water-based recreational activities on the Maumee River are the same as those on the Bay 
and include canoeing. Certain stream segments are more appro.eriate for one activity than 
another. As descnbed under sport and commercial fishing, fishing on the River normally 
occurs upstream from the Maumee-Perrysburg Bridge. Sailing and power boating occur 
from Perrysburg to the mouth of the Maumee River, as do the other water-based activities. 
Canoeing is popular both upstream and downstream from the Maumee-Perrysburg Bridge, 
with the up stream area being the most important. The lower portion of the River (RM 7) 
including areas just below RM 5, at the Swan Creek confluence near Portside, is considered 
polluted. This also happens to be one of the areas most impacted by combined sewer 
overflows (CSO). Despite the pollution, people swim, ski and sail board in this area. 

The Maumee River, upstream from the Maumee-Perrysbur$ Bridge, is a State Resource 
Water because ODNR designated it as a scenic river. The Side Cut Metropark is located 
in this stream segment along the banks of the Maumee River south of the City of Maumee. 
The principle activities at the park include canoeing, wildlife observation, hiking and fish­
ing. Blue Grass Island can be reached from the park which is an area often used for nature 
exploration and is world famous for Walleye fishing. The park is also an important source 
of historical information on the Maumee River and its impact on the development of the 
region. 

Farnsworth Metropark is also located in this stream segment southwest of the Village of 
Waterville. Farnsworth is an important area for canoemg, wildlife watchin$ and summer 
shore bird watching. The area around Farnsworth is important for duck hunting. 

Ottawa River 

Like the Maumee River, the Ottawa River is important for non-contact recreation such as 
sailing and power boating. Boating is mostly restricted to the area down stream from Suder 
Avenue due to the difficulty of getting large boats past that point. Smaller boats can make 
it upstream as far as Stickney Avenue and just beyond. The primary boating lanes are 
down stream from Suder Avenue to the Bay. The Ottawa River was one of the most 
important water skiing areas in the region, however, water skiing and other contact activi­
ties no longer occur to any large extent due to severe water pollution. The City of Toledo 
has posted the area near the Dura Landfill advising persons to avoid contact with the 
water, sediment and fish. 

Farther up stream, the Ottawa River flows through the Wildwood Preserve Metropark 
north of the Village of Ottawa Hills. The major activities at the park include wildlife 
observation and hiking. The park also serves as an important wildlife corridor for animals 
such as deer. 

Swan Creek 

Due to water pollution problems and the physical characteristics of Swan Creek, contact 
and non contact recreational use of Swan Creek is uncommon. The upper reaches of Swan. 
Creek however do have important aesthetic values. The Swan Creek: Preserve Metropark 
is located in the western portion of the City of Toledo in a rapidly developing urban area. 
Swan Creek flows through this park and is its primary natural feature. The park is an 
important resource for the area not only because of its location, but also because it is 
probably the best example of flood plain habitat in the region. 

Swan Creek also flows through the Oak Openings Preserve Metropark in western Lucas 
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Coastal and Estuarine Marshes 

The Maumee Bay lies at the mouth of the Maumee River and is formed by Little Cedar 
Point on the east and Woodtick Peninsula on the west. These two sand spits provide the 
shelter necessary for wetland development on their landward side. The former lies within 
the Cedar Point National Wildlife Refu~e (administered as part of the Ottawa National 
Wildlife Refuge) and the latter lies partially within the Erie State Game Area (adminis­
tered by the Michigan Department of National Resources). The Cedar Point marshes 
extend westward along the south shore of the bay to Maumee Bay State Park. Estuarine 
wetlands also occur along the Maumee River valley, between Rossfor~4and the first bed­
rock riffles at Perrysburg, and in the lower reaches of the Ottawa River. 

The marshes in the bay are protected by dikes and are mana~ed for waterfowl The estua­
rine wetlands are more undisturbed wherein the water level JS not controlled. At one time 
the Ohio shoreline of western Lake Erie in its natural state was generally a marsh area 
fronted by low barrier beaches. Today there are some 23 square miles of coastal and 
estuarine marshes remaining which are de:q!fted in Figure 5. These eight areas as num­
bered on the map are descnoed in Table 12. 
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FIGURES 
COASTAL MARSHES AND MIGRATION FLYWAYS 
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MAJOR FLYWAYS AND COASTAL & ESTUAR~NE MARSHES 
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TABLE 12 
COASTAL ANO ESTUARINE MARSHES 

Map No. Name Ownership 

1 

2 

3 

4 

5 

6 

7 

8 

Woodtick Peninsula Marsh SC/PM 

North Maumee Bay Marsh C/PM 

Ottawa River Estuary PM 

Maumee River Estuary PM 

Toledo Harbor Wetlands F/M PS 
(spoil area) 

Cedar Point Marsh F 

Metzger Marsh s 
Ottawa Marsh F 

SC - Shooting Club 
PM - Private, multiple owners 
F/M - Federal/Municipal 
F - Federal 
S - State 
PS - Private, single owner 
L - Over 1,235.5 Acres (500 ha) 
S - Under 1,235.5 Acres (500 ha) 

Size 

L 

L 

s 

L 

s 

L 

s 

L 

Water Level Control 

Diked/Uncontrolled 

Diked/Uncontrolled 

Uncontrolled 

Uncontro 11 ed 

Diked 

Diked 

Diked 

Diked 

Adapted from Appendix B, The Ecology of the Coastal Marshes of Western lake 
Erie: a Community Profile. Biological Report 85(7.91. February 1987. 

The major plant species thriving in the Maumee Bay marshes include narrow-leaf cattail, 
broad-leaved cattail, jewelweeds, swamp rosemallow, blue-joint grass and swamp milk­
weed. In the transition zone between open water f,ld the cattail stands, soft-stem bulrush 
and three-square bulrush are the dominant species. 

Fish found in the Maumee Bay wetlands include: bowfin, carp, yellow Ii7fch, largemouth 
bass, white bass, green sunfish, yellow bullhead, gizzard shad and walleye. 

The most co=on waterfowl are mallard, black duck, green-winged teal, blue-winged teal, 
northern shoveler, and American coot. Tundra swans and snow geese also utilize the area 
for resting during spring migration. The historical occurrence of the rare Foster's tern has 
been reported for these wetlands (Campbell and Trautman 1936). A bald eagle nest is 
active on little Cedar Point. r4 

These wetlands are also a part of two major flyways, the Atlantic and the Mississippi (see 
figure 5). Western Lake Erie marshes attract large numbers of migratory waterfowl, caus­
ing a crossing point of these two flyways, as shown on Figure 5. Basically, there are four 
distinctive flyways identified for North America. Each flyway has its own individual pot>u­
lation o)2irds making the semiannual flights between breeding grounds and wintering 
grounds. 

Canada geese and diving ducks, including canvasbacks, redheads and scaup, come from 
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Canada geese and diving ducks, including canvasbacks, redheads and scaup, come from 
their breeding grounds on the great northern plains of central Canada on the Atlantic 
flyway to winter over in the Chesapeake and Delaware Bays. The dabbling ducks such as 
mallards, black ducks and bluewinged teals that have gathered in southern Ontario during 
the fall, cross western Lake Erie and proceed southwest to the Mississippi delta and the 
Gulf of Mexico coasts. l'l--

Coastal marshes and stream mouths commonly attract migrating dabbling ducks, with the 
diving ducks concentrating on the open water sh~Wlines. Canada geese and mallards also 
feed heavily on waste grains in agriciiltural fields. 

Wading birds such as herons and egrets arrive in the western Lake Erie region in early 
March and migrate southward in October. Upon their arrival, court- ships and nest build­
ing begin immediately. They usually forage oy

4
the shorelines of the tnbutary streams and 

coastal marshes, feeding upon fish and insects. 

Gulls and terns also use these coastal marshes, but the ring-billed gull are becoming more 
common and are now known to use the Toledo-Lucas County Port Authority Facility No. 3 
(dredge disposal facility). Terns also use the diked spoil areas near the Toledo Harbor. 
Herring gulls are also prevalent and feed on dead fish, rfJnse and other organic debris 
along the shoreline, including landfills as their food supply. 

The estuarine and coastal marshes of Western Lake Erie serve as sinks for many offollu­
tants. Maumee Bay exhibits elevated numbers of tubificid worms, an indication o high 
organic pollution. Note Figure 6 which displays pollution zones in the Maumee Bav

1
as 

indicated by concentration of tubificids (sludge worms) in the bottom sediments 14', '· 
Turbidity throughout Maumee Bay and many of the estuarine and coastal marshes is high. 
The average concentration of suspended solids in MaU[Jlee Bay is 37 milligrams per liter 
(mg/I), but nearshore levels are generally over 50 mg/I. 
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FIGURE 6 

POLLUTION IN MAUMEE BAY AS INDICATED BY CONCENTRATION OF TUBIFICIDS 
(SLUDGE WORMS) IN THE BOTTOM SEDIMENTS • 
. (WRIGHT 1955; PINSAK AND MEYER 1976). 

miles 
Q J l ~1 $ •• 

0~• -+;--,~r'-r1-.-li.....,,--16T1-.-1..t...,lr--+t--.-~ 
kllo""' tera 

LIGHT= 100 - 999 Tubificidae per s.quare meter 

MODERATE= 1,000 - 5,000 

HEAVY = more than 5,000 

Source: Maumee River Basin Level B Study. 



WATER QUALITY STANDARDS 

Most of the streams in the Maumee Basin RAP Area are classified as Warmwater Habitat, 
Agricultural Water Supply. The reaches of the Maumee in the immediate vicinity of the 
Bowling Green and Waterville intakes are classified as Public Water Supply. There are 
standards that apply for many water quality parameters depending on the stream reach's 
classification for habitation, water supply, and contact type. Table 13 gives the water quali­
ty standards that apply to most streams in the RAP Area. For an exliaustive listing of-&l 
water quality standards, refer to the Water Quality Standards in the Ohio Revised Code. 

TABLE 13 
WA1ER QUAIITY STANDARDS 

Parameters for which Warmwater Habitat Standard is Critical 

Water Quality Parameter 

FreeCN µg/l 
DO, mg/J. (minimum values) 
IDS, mg/I 
Fe, total recoverable, mg/I 
Pb, total recoverable, µg/l 
MBAS,mg/l 
a, residual, µg/l 
Cr, hex., dissolvable, µg/I 
H~, total recoverable, µg/I 
Oil & Grease, mg/I 
Phenol, µg/l 
p 
Polychlorinated biphenyls, (PCBs) µg/I 
Ag, total recoverable, µg/I 

pH 

Standards that Depend on Hardness 

Cu, total recoverable, µg/1 
Ag, total recoverable, µg/1 
Zn, total recoverable, µg/1 

Parameters for which Agricultural Water Supply Standard is Critical 

Water Quality Parameter 

Arsenic, As, total recoverable, µg/I 
Be:f.!!:um, Be, total recoverable, µg/I 
Ca ·um, Cd, total recoverable, µg/I 
Chromium, Cr, total recoverable,µg/I 
Nickel, Ni, total recoverable, µg/I 
Selenium, Se, total recoverable, µg/I 
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Average Maximum 

8.1 38 
s.o 4.0 
lSOO 
1.0 
30 

0.5 
11 19 
10 19 
02 2.2 
10 
10 
see note below 

0.001 
1.3 Depends 

onCaC03 
Minimum Maximum 
6.5 9.0 

@200ppm 
as Ca% 

29 
S.3 
49S 

Average 

@400ppm 
asCaC03 

SS 
17 
880 

Maximum 

100 
100 
so 
400 
200 
50 
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TABLE 13 continued 

Phosphorus 

There is no specific water quality standard for phosphorus. OEPA's Water Quality Stand­
ards state: "Total phosphorus as P shall be limited to the extent necessary to prevent nuisance 
growths of algae, weeds, and slimes that result in a violation of the water quality criteria ••• or, 
for public water supplies, that result in taste or odor problems. In areas where such nuisance 
growths exist, p/iosphorus discharges from point sourr:es determined significant by OEP A shall 
not exceed a daily average of 1.0 ppm .. or such stricter requirements as may be imposed by 
DEPA.-" 

Ammonia: NH3 

NH3 water q_uality standards depend on the temperature of the water, its pH, and what 
time of year it is. Related note: No N03 standard is given here, but OEPA requires the 
community to issue a drinking water warning when N03 level rises above 10 ppm. 

@pH 7.0 and 25°C 
@pH 8.0 and 0-lO"C 
@pH 8.0 and 25°C 
@pH 7.5 and 25°C 

Dec.-Feb. March-Nov. 

33ppm 
2.9ppm 
2.4ppm 
0.8ppm 
1.8ppm 

These are examples of average NH3 standards. Ohio Water Quality Standards contain full 
information in its 7-3. Maximum concentrations for NH3 are presented in Table 7-5 of the 
Water Quality Standards. 

Nitrate and Nitrite: N03 + N02 

For most stream reaches in the AOC, the Agricultural Water Supply standard of 100 ppm 
would apply. For the reaches that are used for public water supply, the standard is 10 ppm. 

Bacterial Standards 

Fecal Colifonn 
#/lOOOml 
Avg Max 

Bacterial: 
Bathing waters 200 400 
Prim~ Contact 1000 2000 
Secon ary Contact 5000 

Sediment Quality Guidelines 

Metal Non- Slightly Highly 
Elevated Elevated Elevated Elevated 

As < 13 >13 >18 >28 
Cd < 038 >038 >0.60 >1.03 
Cr <9 >9 >11 >16 
Cu < 15 >15 >19 >21 
Fe < 27,724 >27,724 >36,112 >52,887 
Pb < 21 >21 >28 >43 
Zn < 83 >83 >108 >156 

Sediment metal guidelines are in units of are µg/1. 
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Avg Max 

126 235 
126 298 
126 576 

Extreme· 
Elevated 

>47 
>1.90 
>24 
>44 
>86,439 
>73 
>253 
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TABLE 13 continued 

Pesticides 

Public Water Aquatic Life 
PC§tkidc ~,.,ugLJ Habitat, ugll 
Aldrinb 0.000074C 0.01 
Benzene Hexachloride 0.1 
Chlordane 0.00046C 0.01 
Chloro~henoxy herbicides 

4-D 100.0 
2,4,5-TP (Silvex)b 10.0 

Ciodrin 0.1 
Coumaphos 0.001 
Dal!(bon 110.0 
DD 0.000024C 0.001 
Demeton 0.1 
Diazinon 0.009 
Dicamba 200.0 
Dichlorvgs 0.001 
Dieldrin o.000011c 0.005 
Diquat 05 
Dursban 0.001 
Endosulfan 74 0.003 
Endrin 1.0 0.002 
Guthion 0.005 
Heptachlorb o.0002sc 0.001 
Heptachlor Epoxide 0.1 
Liridane o.019c 0.01 
Malathion 0.1 
Methoxychlor 100.0 0.005 
Mirex 0.001 
Naled 0.004 
Parathion 0.008 
Phosphamidon 0.03 
Simazine 10.0 
TEPP 0.4 
Toxaphene o.00011c 0.005 

a Pesticides are not to exceed the concentrations in this table, or the Safe Drinking 
Water Act, whichever is more stringent. 

b Use has been banned. 

c For protection of human health from the potential carcinogenic effects, at a 106 
incremental increase of cancer risk over the lifetime, due to exposure through inges­
tion of contaminated water and contaminated aquatic organisms. 
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EXISTING WA1ER QUALITY DATA: A Summary 

The TMACOG Inventory of Water Quality Monitoring Sites and Sampling Programs11 
(1988) lists a large number o{ sampling sites in the Maumee Basin Area of Concern. The 
major monitoring programs are summarized below: 

ON-GOING MONITORING PROGRAMS 

Toledo Environmental Services Division CfESD) 

The most substantial body of water quality data for the Toledo area is that analyzed by 
TESD. Water is sampled and analp:eo from approximately monthly, to less than eleven to 
nine times per year. Parameters include conventional pollutants: BOD5, P, N02, N03, 
NH3, DO, a·, SS, and bacterial counts. 

TESD Monitoring Sites 

Maumee River: 
Otter Creek 
Delaware Creek 
Grassy Creek 

Ottawa River 
Hill Ditch 

Swan Creek 
Heilman Ditch 

Silver Creek 

Shantee Creek 

8 stations from Mouth to Waterville 
1 station 
1 station 
1 station 

8 stations from Summit St to Sylvania Ave 
1 station 

4 stations from St. Clair St. to Eastgate Road 
1 station 

1 station 

1 station 

TESD data are published in six-year intervals18 and are not reprinted in this report. 
Figures 7-34 summarize the 1981-1986 data. There are four sets of ~aphs: Swan Creek, 
Tenmile Creek/Ottawa River, Maumee River, and other tributaries. There are eight 
graphs in each group. For Swan Creek (Figures 7-14), the graphs first display the 1981-86 
average July Nutrients (BODs, DO, NH3 and P) and average July Bacteria counts by 
concentration and river mile. July averages are used because low stream flows and high 
temperatures create "worse case" conditions. The second set displays the six year average 
for nutrients and bacteria counts by concentration and river mile. The third set displays the 
yearly concentrations for nutrients and bacteria counts for an upstream station, while the 
fourth set displays these same parameters for a downstream station which show the poorest 
water quality. 

These data are then displayed for Ottawa River (Figures 15-22) and the Maumee River 
(Figures 23-30), applying the same format as used for Swan Creek. The graphs (Figures 
31-34), display these same data for Otter Creek, Delaware Creek, Grassy Creek, Hill Ditch; 
Silver Creek, Shantee Creek and Heilman Ditch. 
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TESD DATA, 1981-1986: SWAN CREEK 
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Figure 7: July Nutrient Parameters 
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TESD DATA, 1981-1986: SWAN CREEK 
Figure. 9: Average Nutrient Parameters 
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TESD DATA, 1981-1986: SWAN CREEK 
Figure 8: July Bacteriological Parameters 
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TESD DATA, 1901-1986: SWAN CREEK 
Figure 10: Average Bacteriological Parameters 
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TESD DATA, 1981-1986: SWAN CREEK 
Figure 1 1: Eastgate Rd. Nutrients by Year 
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TESD DATA, 1981-1986: SWAN CREEK 
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Figure 13: Hawley St. Nutrients by Year 
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TESD DATA, 1981-1986: SWAN CREEK 
Figure 12: Eastgate Rd. Bacteria by Year 
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TESD DATA, 1981-1986: SWAN CREEK 
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Figure 14: Hawley St. Bacteria by Year 
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TESD DATA, 1981-1986: OTTAWA RIVER TESD DATA, 1981-1986: OTTAWA RIVER 
Figure 15: July Nutrient Parameters Figure 16: July Bacteriological Parameters 
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TESD DATA, 1981-1986: OTTAWA RIVER TESD DATA, 1981-1986: OTTAWA RIVER 
Figure 17: Average Nutrient Parameters Figure 18: Average Bacteriological Parameters 
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TESD DATA, 1981-1986: OTTAWA RIVER 
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Figure 19: Sylvanitt Ave Nutrients by Year 
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TESD DATA, 1981-1986: OTTAWA RIVER 
Figure 21: Lagrange Nutrients by Year 
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TESD DATA, 1981-1986: OTTAWA RIVER 
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Figure 20: Sylvania Ave Bacteria by Year 
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Figure 22: La.grange Bacteria. by Year 
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'1 "'SD DATA, 1981-1986: MAUMEE RIVER 
Figure 23: July Nutrient Parameters 
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Figure 25: July Bacteriological Parameters 
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TESD DATA, 1901-1986: MAUMEE RIVER 
Figure 24: Average Nutrient Parameters 
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TESD DATA, 1981-1986: MAUMEE RIVER 
Figure 26: Average Bacteriological Para.meters 
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.., D DATA, 1981-1986: MAUMEE RIVER TESD DATA, 1981-1986: MAUMEI!: R . .... R 
Figure 27: Waterville Nutrients by Year Figure 28: Waterville Bacteria by Year 
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Figure 29: TT Bridge Nutrients by Year Figure 30: TT Bridge Bacteria by Year 
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TESD DATA, 1981-1986: TRIBUTARY STREAM 
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Figure 31: July Nutrient Parameters 
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Figure 33: Average Nutrient Parameters 
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Figure 32: July Bacteriological Parameters 
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Figure 34: Average Bacteriological Parameters 
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United States Geological Survey (USGS) 

USGS has an on-going sampling network, although the number of sites and amount of 
monitoring done has been decreasing over the years. Monitoring stations in the Maumee 
RAP Area include: 

Maumee River 

Ottawa River 

Crane Creek 

Cedar Creek 

Mile point 22.8 above Waterville mile point 20.8 at Waterville 
mouth of the Maumee (discontinued 1975) 

mile point 10.8 at U.T. bridge (1977 only) 

near Curtice in Ottawa County; sampled semi-annually from 1980-82. 
Parameters: DO, Ca, Mg, Na, K, S04, Cl, F, TDS, TKN, NH3, 
N03 + NO:z, P, Fe, Mn. 

mile point 6.9 at Curtice in Lucas County. Same monitoring details as 
Crane Creek site. 

Only conductance, pH, temperature, and DO are sampled above Waterville. Conventional 
pollutants and metals (As, Ba, Cd, Cr, Cu, Fe Pb, Mn, Hg, Se, Ag, Zn) are monitored at the 
Waterville site; these parameters were also sampled at tlie two other discontinued sites. 

Ohio State University Center for Lake Erie Area Research (CLEAR) 

CLEAR does primarily open-lake and near-shore water quality studies. Their most inten­
sive period of monitonng activity within the Maumee RAP Area was in 1975. Sampling 
that year included many sites in Maumee Bay and in the river itself as far upstream as 
Perrysburg (mile point 12). Sampling included conventional pollutants, and feclil coliform. 
It is no longer an on-going program. 

Ohio EPA 305b Water Quality Inventories 

Ohio EPA publishes a biannual report on the status of the various stream reaches in Ohio. 
The purpose of this report is to establish whether Ohio surface waters are meeting the 
"fishable, swimmable" criteria of the Clean Water Act (CWA). The 1986 305b report's 
assessment of water quality for Maumee/Ottawa River Basin is shown in Table 14. 

Use Attainment 

Meets CWA Criteria: 

Total evaluated 

TABLE 14 
1986 305b ASSESSMENTS OF WATER QUALITY 

Yes 
Partial 
No 

ALL STREAMS 
Miles % Total 

564 
287 
ill_ 

1004 

25 
12 
7 

44 

PRINCIPAL STREAMS 
Miles % Total 

373 
180 
65 

618 

49 
24 
8 

81 

The area covered by the biennial report includes the Maumee Basin in Ohio which is 
substantially larger than the RAP Area. It includes all of Fulton, Henry, Defiance, 
Paulding, Putnam, Van Wert, and Allen Counties, and larj!e portions of Lucas, Wood, 
Hancock, Auglaize, and Mercer Counties. The Ottawa River mentioned refers to the 
Ottawa River that flows through Lima, not the Ottawa River in Lucas County known local­
ly as Tenmile Creek. 
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The 30Sb study summarizes the conditions of stream segments in the RAP Area. These 
summaries are shown in Table 15 by stream reach and includes the stream designations 
and the Clean Water Act (CWA) use attainment. Cedar and Crane Creeks, which the 30Sb 
classifies as being in the Portage River Basin, were not evaluated. 

TABLE 15 
1986 305b SUMMARIES 

STREAM MILE POINTS REACH CONO. CWA OESG 

Maumee 14.1-37.7 Maumee-Perrysburg Bridge-Napoleon Good Yes WWH 
Maumee 7.2-14.1 Estuary reach Fair Part. WWH 
Maumee 0.0-7.2 Ship channel Fair Part. WWH 
Maumee Bay Fair Part. ELEH 
Swan Creek 14.0-41.2 1-475 to headwaters Fair Part. WWH 
Swan Creek 0.0-14.0 Mouth to I-475 Poor No WWH 

Heidelberg College River Studies Laborator,y 

The Water Quality Laboratory at Heidelberg College has contnbuted significant research 
on the movement and loadin~ of sediment, nutrients, and more recently pesticides in the 
Maumee River Basin. Utilizing the data available from the U.S. Geological S~ey at the 
Waterville Survey Station and data collected by the Water Quality LabOratory, they have 
analyzed sediment, phosphorus, nitrogen, chlondes, and 19 different pesticides. These data 
provide a record of water quality conditions in the Maumee River and have been collected 
continuously throughout the years which allows for the development of loading data. 
These data have been used extensively in the Agricultural Pollution Abatement section of 
this report. Major reports of tftr.sz0d~].8- are included in several documents available from 
the Water Quality Laboratory. • • 

INTENSIVE OR SHORT-TERM MONITORING SURVEYS 

There has been a substantial body of water quality data collected since 1970 through var­
ious one-time sampling programs. 

Maumee Basin Biological Water Quality Report (BWOR) 

Ohio EPA has established five different classes for its biological criteria (fish) for deter­
mining water quality use designations and attainment of the Clean Water Act (CWA) 
goals. Class I (Exceptional) and Class II (Good) meets CWA goals. Class ill (Fair), Class 
IV (Poor) and Class V (Very Poor) do not meet CWA goals. For formal use attainment 
assessment, Ohio EPA uses both fish (IBI and IWB) indices and invertebrates (ICI). For 
full attainment, all three indices must meet the criteria. For partial attainment, at least one 
index meets the criteria with the other two indicating at least fair performance. For non- . 
attainment, none of the indices meet criteria or one or two indicate very poor or poor 
performance. 

As a part of its Biological and Water Quality Report, Ohio EPA analyzed sediments for 
heaV)'. metal concentrations in early 1987 at certain stations on the Maumee River (Grand 
Rapids Dam, EaJ?le Point Colony, Cherry Street Bridge and Toledo WWTP), Swan Creek 
(at Collingwood Blvd.), Ottawa River (Lagrange Street and Stickney Avenue), Otter Creek 
(Oakdale Avenue, Wheeling Street, and Millard Avenue), and Duck Creek (York Street). 
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A su=ary of water quality data collected for the BWQR is presented in Table 16. 
BWQR data is plotted by river miles in Figures 35 to 43. Parameters are plotted for the 
three major streams: Swan Creek, Tenmile Creek/Ottawa River, and the Maumee River. 
There are three figures for each: Invertebrate Community Index (ICI), Macroinvertebrate 
Densities, and Sediment Metals. 

The ICI and Macroinvertebrate Densities get to the heart of measuring a stream's water 
quality. They indicate the ability of the stream to sustain life. High values for these indices 
indicate good water quality. The sediment metal data is a measure of accumulated metals 
at the bottom of the stream. The metals tested are toxic, so low values indicate a good 
environment for bottom-dwelling animals. 
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TABLE 16 
LOWER MAUMEE BIOLOGICAL WATER QUALITY REPORT 

STREAM LOCATION RATING BANK MILE 

Haunee Grand Rapids Dam Gocd 
Haunee Woodcock Island Excellent 
HaLmee SR 64 Excellent 
Haunee us 20 Gocd 
Haunee Maple St. Boat Lal.l"IC:h Good s 
Haunee Carey St. Boat LaL.neh Marginally Good N 
Haunee Eagle Point Fair 
Mal.ll'lee Walbridge Park Marginally Good N 
Hat.mee Libbey-Owens· Ford Fair s 
Maunee 1·75 Marginally Fair N 
Hat.mee Cherry St. Bridge Marginally Fair N 
Haunee Consaul St. Fair s 
Haunee Riverside Park Marginally Fair N 
Maunee Harrison Marina Marginally Fair N 
Maunee Bay View Park Marginally Good N 
Swan Crffk Eastgate Road Fair 
Swan Creek Detroit Ave. Fair 
Swan Creek ChalJl)ion St. Poor 
Swan Creek Hawley St. Poor 
Swan Creek Collingwood Blvd. Poor 
Swan Creek: Mouth Poor 
Duck Creek Wheeling Road Very poor 
Duck: Creek York Street Poor 
Duck Creek Port Authority Poor 
Otter Creek East Broadway Fair 
Otter Creek Oakdale Ave. Very poor 
Otter Creek \Jheel ing Road Very poor 
Otter Creek Mil lard Ave. Very poor 
Otter Creek Mouth Very poor 
Tennile Creek CenteMial Road Fair/marg. good 
Termite Creek Sylvania Ave. Fair/marg. good 
Ternile Creek Old Post Road Marginally Gocd 
Ottawa River Sturbridge Road Fair 
Ottawa River Centennial Hall, UT Fair 
Ottawa River South Cove Blvd. Poor 
Ottawa River Berdan Ave. Poor 
Ottawa River Lagrange St. Poor 
Ottawa River Stickney Ave. Poor 
Ottawa River US 24·A Poor 
Cedar Creek us 20 Good 
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Figure 37: Sediment Metals 
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MAUMEE BWQR: 01,rfAWA RIVER 
J?igure 38: Invertebrate Community Index 
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~fAUMEE BWQR: OTTAWA RIVER 
Figu.re 39: Ma.croinvertebra.te Densities 
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MAUMEE BWQR: MAUMEE RIVER 
Figure 41: Invertebrate Community Index 
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Ohio EPA also analyzed sediment samples from the Maumee River, Swan Creek, and the 
Ottawa River for a varie!}' of volatile of.fanic compounds. The complete sampling records 
are presented in AppendlX A Table 1 gives the sediment data in summary form, listing 
only those samples where detectable amounts of the volatile orfianics were found. A 
summary of the draft BWQR Report is presented in Appendix G. t presents Ohio EPA's 
field observations and a discussion of the data in greater detail. · 

TABLE 17 
BWQR SEDIMENTS: PRIORITY POLLUTANT DATA 

DIS \tlll!tlle llllplnl Qn: Qn: Qn: Qn: Qn: Qn: Qn: Qn: Qn: Qn: 

11.ni:r IA IA '" '" '" ~ ~ '" ~ '" 
Strem - - - Sal Sal a:ur a:ur a:ur ataa ttlaa 

Ri ..... Mile= 9..4 49 1 1.2 1.2 5.9 4 2.1 6..4 49 
Staticn ES!t• Pt O!ny st YllP o::tl !mm! o::tlimmf o;.:!!le lhm{ir; Millai:I I.am!! Stic!n;y 

S'-&-1 - '4 38 l/J 
t&G-4 Vir\'l- ~ - T~ 1&1B-3 Tdwe 33) 

'IIH&-Z l'1n>l 50 
nNI? ~ WI! 1ilXI 
91-57-6 ~ '/Ill 

81-32-9 JcatP1tfae WI! S3D 
1l2·6V~ Dibncf\.nn Im q;m 

l!!r7!r7 F1l.a'ln> 2lll ?.DJ 
15-0HI Raadaae 1'11D 'l1D &ID llitD zm am 4m 
1'!1-12-7 Aitha:ae mi 83l 
Zl54-0 R.u:nr1hre 1'11D zm asm 13lll :mJ &ll 5l4l 
0al-O P)<a"e 7.!D mi ZlXD ?.DJ 3im 7ll q;m 

a;.ee,.7 ~ 41]) 

~3 ~ 3;I]) 'l1D 1'11D !DD 1Sl) 3m 
117-111-7 ~-(!BP) an 
21&01-9 OTisn l.aD 'l1D am 31.rD 1ilXI am 
117-81-0 Di"fXCty!R11tlolm: 13D 31111 
2!Kl>-2 Bnlc(b)fh.cnnllro mi am 8lll 3;I]) 

3:1l-<B-9 llrncO<ll'iur.nlhn 2lll ll!l lllIJ ZtO 
!lr:sHI ~ zm 9iQ t.EID 2iCO mi 1Sl) 

So~ Jn:in:(1~ ml 91) Zill till 1ilXI 
51-ill-3 Dil:n(a,h)IUlaa:ae 9ill 50 mi 
191-~2 lliml(g)i, I~ 1SJ) 1m am 1.11 1Sl) 

Sll&>-21-9 M:aa-132 11111 2lll 

Figure 44 shows the sampling sites for both TESD and Ohio EPA for the major waterw~. 
The "sguare" indicates onl)' TESD sites, the "circle" indicates both agencies, while e 
"triangle" indicates the sampling sites for the BWQR investigative team. · 
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U.S. Army Corps of Engineers 1983 Toledo Harbor Sediment Analyses 

In 1983, Floyd Browne Associates and Aquatech, under contract from the U.S. Army Corps 
of Engineers, collected and analyzed sedime~ from Toledo Harbor. These data collected 
under this project are presented in Table 18. Included in this table are the severity rat-
in&S for various parameters when applying either the Ohio EPA guidelines or the US EPA 
ft;1de!ines. Figures 45-48 show how the parameters tested v~ by river (or lake) mile. 

gure 45 shows Phenol, Hg, CN, and Cd; Figure 46 shows As, r, Pb, Cu, and Ni; Figure 
47 shows Zn, NH3, Mn, P, and TKN; and Figure 48 shows Fe and COD. . 

TABLE 18 
us _, a:RPS CJ' Ell:illEERS, 1163 

TI1SlO HARll::R SCDllEHT Ill.TA 
PAIW£TER ~. R-7-H R-6-M R•5-H R-4-H R-3-H R-~-H R•1-H 0-M L-1-H L•2-H L-3-H L-4-H L•5-H l-6-H L·7:!j 

There are ro sedimit g.Jicelins for tl1e follcwirg paramters: 

Tot: SOL icS, % TS 44.7 43.1 53.3 47.4 38 39.9 52.8 39.5 36.7 53.5 34.7 51.7 47.7 32.3 38 
Phenols Phenol .1 .1 .3 .1 .1 1.3 .3 .2 .1 .3 1.4 .1 .1 .1 .1 

us S>A has establ isho:! sedimit g.Jicel ines for tl1e follcwirg pirareters: 

Vol. Solidi, x 1VS 6.14 5.22 5.61 5.111 6.55 6.99 5.8 5.48 6.fR 4.21 5.1 4.31 4.43 6.19 4.85 
S<Mrity c c c c c c c c c A c A A c A 

Hen:uy Hg .2 .1 .4 .1 .2 .1 .2 .3 .2 .1 .1 .1 .2 .2 .3 
S<Mrity A A A A A A A A A. A A A A A A 

C\'llnice Ci .18 .92 2.1 .27 .37 1 1.6 2.5 .8 .52 .as .32 .28 .46 .49 
S<Mrity c E E E E E E E E E A E E E E. 

Nickel Ni 48 51 47 57 54 61 59 59 53 38 so 41 42 49 38 
Severity c E c E E E E E E c E c c c c 

Pmraiia~N Nll3·N 191 139 132 1SO 170 215 716 ~ 236 133 1fR 146 192 205 116 
severity c c c c c E E E E c c c c E c .............. ltl ~ 510 382 4s:l 491 '82 467 ~ 500 382 576 481 434 SSS 445 
Severity c E c c c c c E E c E c c E c 

Total P p 952 1030 1030 1200 1210 1340 2120 1470 1050 1!Z7 l!i/} 749 !IJ4 812 llOO 
Severity E E E E E E E E E E E E E E E 

Tl(H Tl(H 181 118) 1570 1650 1740 847 1630 2540 2410 1510 25SO 1570 1820 1330 2050 
\. severity A c c c c A c E E c E c c c E 

CID CID 7600l 73200 54400 61700 (:Jg:JJ S2100 84700 9111ll 95600 56400 1020C0 71700 76'00 9500) mm 
Severity c c c c c E E E E c E c c E c 

Dlio EPA has es- isho:! sedimit g.Jicel ins for tile follcwirg wtals: 

ca::tniun Cd 1.4 1.4 1.6 1.2 1.8 2 4 2.2 2 1.2 1.4 1 1.z 1.6 1.2 
Severity D D D D D E E E E D D c D D D 

Arsenic As 13.2 18 8.5 16.4 12.3 18.6 9.9 18.2 12.4 10.3 13.8 11.6 10.5 13.4 11.8 
Severity B c A B A c A c A A B A A B A 

Olraniun Cr 28 26 26 29 34 43 71 so 34 23 30 22 24 31 24 
Severity E E E E E E E E E D E D E E E 

lea:! Pb 22 28 55 37 40 42 135 36 29 19 27 20 25 26 24 
Severity B c D c c c E D D A B A B B B 

Cq:pi:I" OJ 38 39 46 53 46 51 76 52 43 30 43 35 35 40 31 
Severity D D E E E E E E D D D D D D D 

Zin: 2n 140 145 149 158 184 213 303 211 161 10!> 142 10!> 120 142 112 
severity c c c D D D E D D B c B c c c 

lrcn Fe 31100 32600 2!llOO 3100) 3411ll 37000 30200 33100 32600 ZllXXJ 30500 24500 25300 30l(l) 22llll 
severity B B A B B c B B B A B A A B A 

Exapt liiere roted. <llits are ng/kg. 

Key to Severity Ratings: 

Ohio EPA Guidelines us EPA Guidelines 

A Non-Elevated concentration Non-Polluted 
B Slightly Elevated concentration 
c Elevated concentration Moderately Polluted 
D Highly Elevated concentration 
E Extreme Elevated concentration Heavily Polluted 
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Facilities Plans 

Facilities Plans are the first step in an application for Construction Grant funding from 
EPA They include an assessment of the present situation in the study area, including 
water quality, and a forecast of future needs. Many Facilities Plans involved stream sam· 
pling to document water quality problems, especially septic tank discharges or other prob· 
lems which new sewers or treatment plant improvements would alleviate. 

Lucas County Facilities Plan 

Finkbeiner, Pettis, and Strout performed water quali~ampling on many streams in west­
ern Lucas County for the Lucas County Plan Update • On the smaller ditches, data col­
lected for the Facilities Plan are still the only samples on record. The parameters tested, 
for the most part, were NH3-N, BOD5, DO, Fecil Coliform, and Fecal Strep. Data for 
each station includes the ratio of coliform to stref, which is used for a basis for determining 
whether bacterial contamination is due to animlL wastes or human wastes. Many violations 
of water quality standards were noted, but will not be reiterated here. The data is available 
in Appenaix G of the Facilities Plan. Since 1981, portions of the problem areas have been 
sewered, and it is probable that water quality violations in those areas have been eliminat· 
ed. 

Table 19 is an updated summary of this facilities plan data. The sampling points listed are: 

a. Points at which water quality violations were found in 1981, and 

b. Are still unsewered, or are immediately downstream from unsewered areas, 
and 

c. Indicated (in 1981) that contamination was due to human wastes. 
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SITE 
NO 

1 
2 
3 * 
5 * 
9 * 
11 
12* 
13* 
16* 
17* 
20* 
24* 
28* 
29* 
30 
31 
32 
33 
34 
38* 
39* 
45* 
46* 

TABLE 19 
LUCAS COUNTY FACILITIES PLAN: 

WATER QUALITY MONITORING FOR 1983 UPDATE 

STREAM APPROXIMATE PARAMETER NOTES 
LOCATION VIOLATED 

Tenmile Cr Sylvania & Mitchaw NH3, FC 
Tenmile Cr Sylvania & Silica FC 
Ottawa River Sylvania W of Corey FC Bentbrook to be sewered 
Tenmile Cr Centennial & Silica FC 
Smith Dt Central & King FC 
Smith Dt Bancroft E of McCord FC Subdiv upstrm sewered 
Vanderpool Dt Bancroft & King FC 
Heldman Dt Dorr & King FC 
Heldman Dt Nebraska & McCord NH3, FC Illlllediate area sewered 
Heldman Dt McCord SE of Nebraska NH3, FC Illlllediate area sewered 
Haefner Dt Dorr & McCord FC 
Butler Dt Old St Line & Irwin FC 
Butler Dt Airport E of Crissey NH3, FC 
Kujowski Dt Crissey S of Airport FC 
Cunningham Dt Crissey N of Garden FC 
Zaleski Dt Eber & Salisbury FC 
Wolf Cr Albon & Airport FC 
Wolf Cr Gunn & Airport FC 
Wolf Cr Off Airport W of Holloway 
Good Dt Angola @ I-475 NH3, FC 
Butler Dt Old St Line W of Crissey FC 
Wiregrass Dt Soul Rd E of Wilkins FC 
Wiregrass Dt k!il kins @ 20A FC 

•In designated area planned for sanitary sewer service in Areawide Water Quality 
Management Plan 

Fish kills, cited by a 1979 ODNR report, are also mentioned in the Lucas County Facilities 
Plan Update. They occurred in 1976 on Wolf Creek, due to a chlorine solution. and in 1976 
on Swan Creek due to a municipal sewage discharge. 

Additional sampling was conducted in 1985 for a Facilities Plan update24, which was writ­
ten to apply for funding to construct sanitary sewers for the Dorcas Farms and South Hill 
Park subdivisions in Springfield Township, northeast of Holland. As yet, these sewers have 
not been built, so these samples, which are summarized in Table 20, may still be considered 
current. 
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TABLE 20 
LUCAS COUNTY FACILITIES PLAN: 

1985 MONITORING FOR DORCAS FARMS & SOUTH HILL PARK 

SITE 1983 SITE APPROXIMATE SAMPLE 
NO NO STREAM LOCATION NO BOD5 DO NH3 FC 

1 38 Good Dt Angola W of 1-475 1 164.0 1.6* 26.3* 2,600,000* 
Below S Hill Park 2 46.0 2.9* 13.9* 550,000* 

3 24.0 1.8* 7.4* 1,600,000* 
AVG 78.0 2.1* 15.8* 1,583,333* 

2 n/a Good Dt Above Wolf Creek 1 5.4 7 .8 .4 380 
2 4.8 7.4 .0 120 
3 2 .1 7.2 .4 320 

AVG 4.1 7.5 .3 273 

3 n/a Wolf Cr Below Good Ditch 1 1.4 8.4 .0 1,200 
2 2.0 8.4 .0 
3 1.6 8.0 .1 

AVG 1.7 8.3 .1 

4 n/a Swan Cr Below Wolf Creek 1 1.1 8.6 .0 
2 1.8 7.4 .o 
3 1.4 8.0 .1 

AVG 1.4 8.0 .o 
*A water quality violation based on 2000 fecal coliform/100 ml, 0.5 ppm 
NH3, and 5.0 ppm DO. There is no water quality standard for 8005, but in 
clean water, it should be close to O. 

Good Ditch flows through the subdivisions, and sampling site #1 is immediately down­
stream. Houses in the development presently use septic systems, and failures of these 
systems are widespread and well-documented. The sampling data clearly show pollution 
from untreated sewage. 

Toledo Facilities Plan 

The Toledo Facilities Plan was written in a number of volumes. It included separate vol­
umes for different phases of sewerage sysr:iS°" improvements, and there was a Combined 
Sewer Overflow Study (CSO) written in 1978 , and updated in 1987. 

The 1978 study included the following water quality monitoring: 

1. Rainfall quantity vs. overflow quantity from various combined sewage regulators. 

2. Sediments were collected at five sites along Swan Creek from the mouth to Byrne 
Road; and at six sites on the Maumee ranging from river mile 0 to river mile 8. 
Samples were analyzed for BOD5, COD5, P, TKN, Organic Nitrogen, NH3; N02, 
N03, Oil & Grease, Fe, and Zn. 

The Tenmile Creek Facilities Plan26 included similar sediment sampling at four sites on 
Tenmile Creek, ranging from mile point 6.2 to mile point 15.0. Parameters tested were 
BOD5, COD5, P, TKN, Organic Nitrogen, NH3, N02, N03, Oil & Grease, Fe, and Zn. 
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Oregon Facilities Plan 

Seven ditches and creeks were sampled for the 1974 Oregon Facilities Plan,27 Drainage 
areas sampled were A .. illosch/Driftmeyer Ditches, Heckman Ditch, Big Ditch, Tobias 
Ditch, and Wolf Creek. Fifteen samples were taken between 12/3/73 and 6/26/74. Param­
eters recorded were Cond., DO, BOD5, P, Total Coliform, Fecal Coliform, Fecal Strep., 
Turb., 0, NH3, N02, and N03. 

Addi2Wnal sampling was done for the Harbor View Area update of the Oregon Facilities 
Plan. Samples were collected at five sites, catch basins or ditches, and analyzed for DO, 
BOD5, SS, P, fecal coliform, and fecal strep. One site had a DO of 4.4 ppm, and another 
had 5.1 ppm; the other three were under 1.5 ppm. Fecal coliform counts ran$ed from 
25,000 to 1.1 million. BOD5 ranged from 1.0 ppm to 148 ppm. These parameters indicated 
the presence of sewage. 

Ohio EPA collected grab samples from seven ditches or storm sewers in July, 1981 follow­
ing thunder storms. Tne onlv parameter analyzed was fecal coliform. Two sites had counts 
under 100. One was 360 bacteria/100 ml; and the other four ranged from 1000 to 360,000. 
These samples also indicate sewage. 

Luckey Facilities Plan 

One grab sample was taken at each of 27 sites in local streams and ditches. Parameters 
analyzed were BOD5, fecal coliform, and DO. These samples showed the presence of 
sewage in the streams. The Village of Luckey presently has a combined sewerage system. 
The system collects dry-weather sewage flows and treats the wastewater in a lagoon 
WWTP, which is operated by the Village. This system was placed in operation in late 1987. 

Maumee Combined Sewer Overflow Study 

Maumee's combined sewer overflows were studied in detail in this report. This study is 
discussed in more depth in the section under CSOs. 

The TMACOG 208 Pro~ram 

When the Clean Water Act (PL 92-500) was originally enacted in 1972, funding was includ­
ed to perform intensive water quality assessment and planning. Water quality parameters 
analyzed included SS, C, N, P, CODs and BODs of various durations and fecal coliform. 
One site in the Maumee Basin was monitored in 1974, and eight sites in 1975-76. 

Maumee Bay Environmental Oualitr Studies 

In 1974 and again in 1977, detailed investigations of the environmental conditions of the 
Maumee Bay were conducted by a team of researchers directed by Dr. Peter Fraleigh of 
the University of Toledo. These studies represented an examination of Maumee Bay 
before and after the construction of the Confined Dis{'osal Facility (Facility #3) in 
Maumee Bay at the mouth of the River. The studies examined water quality, water mixing· 
patterns, sedimentation and erosion patterns, and the biological characteristics of the Bay. 
Major reports of the studies are: 

The Maumee Bay Endronmental Quality Study 1974-Final Report, Toledo Lucas Port 
Authority, September 1975. 

The Maumee Bay Environmental Quality Study 1977-Final Report, Toledo Lucas County 
Port Authority, January 1979. 
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WATER QUALITY DATA ANALYSIS 

BOD~ bacteria counts. nitrogen compounds (N03, N02. NH3, TKN), and phosphorus 
compounds are "conventional pollutants," and are commoiily used to test for sewage. Nitro­
gen and phosphorus parameters are also commonly measured to determine the effects of 
agricultural runoff on a stream. Most of the water quality collected in the Maumee basin 
consists of tests for these "conventional" pollutants. 

The USGS station at Waterville provides a long history of water quality data for the 
Maumee as it comes into the Toledo area. TESD data provides a similar history for water 
quality in the Toledo area. The BWQR monitoring covered many of the same parameters, 
out also took-at detailed look at the streams' biology, and sampled sediments. 

TOLEDO ENVIRONMENTAL SERVICES DATA 

Discussion ofTESD Data 

TESD sampling includes the "conventional" pollutants: solids, phosphorus, BOD5, nitrogen 
compounds, bacteri~ counts, ~onductivity, chloride, and pH. The samplin$ program is 
geared toward detectm~ pollution from untreated sewage. The reason for this IS to record 
the effects of CSOs, which have long been known as a major source of pollution in Toledo 
streams. 

Swan Creek 

Bacteria Counts 

The average July bacteria counts were less than the year-round averages for Swan Creek. 
The creek reaches its worst around MP 2.6 (Hawley St). At this point the annual average 
total coliform was over 1.5 million, and the July average was around 500,000. Fecal coli­
form counts were also high (50,000 annual average and 34,000 July average). Bacteria 
counts decreased below MP 2.6. 

Pollution Counts 

Annual average DO ranged from 9.7 ppm at MP 10.6 (Eastgate Rd), down to 7 ppm at MP 
0.6 (St. Clair St). July averages showed the lowest reading at MP 2.6, of 4.4 ppm. DO 
increased to 5.0 ppm at MP 0.6. 

NH3 showed a marked increased at MP 2.6 for July averages. Annual average NH3 also 
showed a steady increase heading downstream. 

Average phosphorus concentrations were in the range of 0.4 to 0.5 ppm, and did not seem 
to change much from station to station. For July averages, phosphorus peaked at 0.7 ppm 
at MP 2.6. 

Year-to-Year Comparisons 

Upstream at Eastgate Road, BOD1was nearly constant from 1981-4, and showed increases 
in 1985 and 1986. Downstream aflfawley St, it decreased in 1982 and 1983. At Ea5tgate, 
DO decreased each year from 1981-5, and showed a marked improvement in 1986, but at 
Hawley, the pattern was the same. 

At Eastgate, NH3 showed a constant increase from 1981-5, and dropped in 1986. At 
Hawley, there were small increases in 1982 and 1983, and a large one in 1984. NH3 de­
creased in 1985 and 1986 overall. Phosphorus was fairly constant at both stations. 
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Bacteria counts showed big peaks at Eastgate in 1982 and-1983, and a smaller peak in 1985. 
At Hawley, there was a large peak in 1985, but counts were relatively constant the other 
years. 

Tenmile Creek/Ottawa River 

Bacteria Counts 

Bacteria counts peaked at MPs 6 (Lagrange St) and 4.7 (Stickney Ave). July averages for 
total coliform at these points were close to 400,000. Annual average peaked at MP 6 with a 
count of around 150,000. Fecal coliform showed less of a sharp peak; July averages at four 
consecutive stations (MP 8.9, 7, 6, and 4.7) were over 30,000. 

Pollution Counts 

Annual average DO ranged from 9.1 ppm at MP 10.9 (UT Bridge), dropped to 7.2 at MP 6, 
and increased back to 9.2 at MP 1.6 (Summit St). The lowest DO readings were found at 
MP 7. Below MP 3.1 (Suder Ave), DO was over 8 ppm. BOD5 averaged 3-4 ppm above 
MP 7 (Berdan Ave), where it increased sharply. All averages below MP 7 were over 5 
ppm. 

NH3 ranged from 0.2 ppm at MP 14.1 (Sylvania Ave) to 1.9 ppm at MP 1.6. Phosphorus 
remained steady at 0.2 to 0.3 ppm at all stations. The patterns for July averages were simi­
lar. 

Year-to-Year Comparisons 

Upstream at Sylvania Ave, BOD5 increased in 1982-3, dropped in 1984-5, and rose again in 
1986. Downstream at Lagrange Street, there was a big peak in 1982, and steady decreases 
in 1983-6. At Sylvania, DO showed fluctuations from year to year, but appear to be slowly 
decreasing over the six-year period. Lagrange showed the same pattern in DO. 

NH3 showed a general increase at Sylvania, with a slight decrease in 1986. This pattern 
was repeated at Lagrange. Phosphorus remained constant at both stations. 

Bacteria counts showed increases in 1982 and 1983, improvement the next two years, and a 
big peak in 1986 at Sylvania. At Lagrange, there was a big peak in 1982, then improved, 
but still had a high count the next year; more decreases in 1984-5, and a peak back to 1983 
levels in 1986. 

Maumee River 

Note: Sampling at MP 1.2 (NE comer WWTP) was discontinued after 1983. No samples were 
taken at this site in July or August 1981-3. June, 1982 data is used in Figures 23 and 25. 

Bacteria Counts 

The Maumee River also showed a sharp peak in bacterial counts. The peak stations were -
MP 1.2 with an annual average count of 115,000 total coliform, and 10,000 fecal coliform. 

Pollution Counts 

For annual averages, BOD5 and NH3 _both peaked at MP 1.2 (8.4 ppm and 3.0 ppm, re­
spectively). One station upstream at MP 1.7 (Toledo Terminal bridge), both parameters 
were notably higher than further upstream. Below MP 1.2, both parameters dropped 
sharply. 
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DO reached its lowest level (6.6 ppm) at MP 1.7, and increased to 8.2 ppm at MP 1.2. 
Further downstream, average DO was over 7 ppm. 

Year-to-Year Comparisons 

Upstream at Waterville, BOD5 appears to show a general increase without big peaks. In 
1986 levels were lower than 1985, however. Near the mouth (Toledo Terminal bridge), 
)30D5 s~ows a declining trend ~tead, with an especiapy large drop in '84. There was ~ 
increase in 1986. DO at Waterville appears to show a slight general increase, although with 
a peak average DO of 10 ppm in 1984. The trend appears reversed near the mouth, with 
drops in DO from 1982-1985, and improvement in 1986. 

At Waterville, NHj was low in 1981-2, and showed a marked increase in 1983, which was 
maintained in 1984-6. Near the mouth, NH3 showed a general decline, with a big drop in 
1982. Concentrations were lower than upstream. 

At Waterville, P was steady throughout the period. At the mouth, P remained fairly steady 
through the period, although with a peak in 1986. 

Bacterial counts at Waterville showed large variations with no noticeable trend. Generally 
all three bacterial parameters (total coliform, fecal coliform, and fecal strep) follow the 
same pattern, with total coliform showing the hiltllest numbers and greatest fluctuations. In 
1986, however, total coliform and fecal strep aecrease at Waterville, while fecal coliform 
showed a sharp increase. Near the mouth, there appears to be a very clear trend. Bacterial 
counts showed a sharp decrease in 1982, and continued dropping in 1983-5. In 1986 there 
was a slight increase again. . 

Tributaries 

Bacteria Counts 

The annual average fecal coliform counts for all sampling stations exceeded 1000, the 
average standard for warmwater habitat P.rimary contact streams. Otter Creek, Delaware 
Creek, and Grassy had average fecal coliform counts under 2000 for July (the maximum 
standard), which the other stations exceeded that limit as well. Hill Ditch had an average 
July fecal coliform count of 15,000; Silver Creek had 37,000; Shantee Creek had 37,000; 
and Heilman Ditch had 21,000. 

Pollution Counts 

Otter Creek and Grassy Creek both showed high BOD5 levels, and lower DO than the 
other creeks. Grassy Creek had an average BOD5of14.5, and a July average of 17. DO 
averaged about 7 ppm, and 4.9 ppm in July. Grassy Creek BOD5 averaged 7.4 ppm, and 
was 13.1 ppm in July. DO averaged 7.5 ppm, and was 5.8 ppm in Jiily. The other creeks had 
5 to 6 ppm BOD5, without a significant July peak. 

NH3 was in the 0.7 to 0.8 ppm range for all creeks except Otter and Heilman, which aver­
aged close to 5 ppm. None of the creeks showed a July peak; Otter Creek's July NH3 level 
dropped to 2.1 ppm. All creeks had P concentrations in the 0.2 to 0.3 ppm range, except 
Otter (0.6 ppm) and Heilman (1.1 ppm). Heilman was the only creek to show a July peak 
for phosphorus, which was 1.1 ppm. By comparison, a major sewage treatment plant's 
effluent JS required to contain less than 1.0 ppm P. 

Trends from IESD Data 

Table 21 compares the year-to-year increases and decreases in the average BOD5, DO, 
NH3, P, and fecal coliform values at the upstream and downstream stations. 
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TABLE 21 
TESD DATA: WATER QUALITY TRENDS 

1982 1983 1984 
SWAN CREEK 

Eastgate BOD5 + + 
t!awl ey !!OD + 
Eastgate D " Hawley DO 
Eastgate NH3 + + + 
Hawley NH~ x + 
Eastgate + + 
Hawley P + + 
Eastgate Fecal coliform + 
Hawley Fecal coliform + 

OTT AWA RIVER 
Sylvania Ave BOD5 + 
Lagrange BOD + 
Sylvania Ave DO + 
Lagrange DO 
Sylvania Ave NH3 + + + 
Lagrange HH3 + + 
Sylvania Ave P + 
Lagrange P + x 
Sylvania Ave Fecal coliform + + 
Lagrange Fecal coliform + 

MAUMEE RIVER 
Watervil 1 e BOD5 + + 
TT* Bridge BOD + 
Waterville DO + + 
TT Bridge DO 
Waterville NH3 + + x 
TT Bridge NH3 + 
Waterville P x + x 
TT Bridge P x 
Waterville Fecal coliform + 
TT Bridge Fecal coliform 

KEY: 

+ This parameter showed improvement from the previous year 
This parameter showed lower water quality than the previous year 
This parameter showed little or no change from the previous year x 

• 1T = Toledo Terminal rail bridge over the Maumee River 
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DISCUSSION OF LOWER MAUMEE BWQR DATA 

The Maumee Basin BWQR gives substantially the same picture of water quality in area 
streams as the 1ESD data. In general, the three major streams (Maumee River, Ottawa 
River, and Swan Creek) have their best water quality upstream of the RAP Area, continu­
ally decline until just above the mouth of the stream,and then show some improvement. 
The point where each of these streams is most severely degraded, according to BWQR 
data, corresponds closely to the "worst point" shown by 1ESD data. This is not absolutely 
true for every parameter sampled, but overall, the generalization holds. For additional 
detail, refer to Figures 35-43, which graph the BWQR data for each of the three major 
streams; and Appendix A, which gives the BWQR data. 

BWOR Sediment Samples 

There are no specific standards for pollutant concentrations in stream sediments. US EPA, 
Ohio EPA and the Ontario MOE offer guidelines for metals, nutrients, and PCBs, but none 
for the volatile organics found in the BWQR samples of November, 1986. 

Table 22 displays the results of Ohio EPA's analyses of the 1986 sediment sampling at 
eleven locations for seven heavy metals, when applying the US EPA Sediment Quality 
Guidelines. Only cadmium is classed as "non-polluting" at all locations. None of these 
metals are considered a pollution factor upstream at the Grand Rapids Dam. As shown, 
the other three locations on the Maumee River are classed "heavily polluted" for arsenic, 
with the Cherry Street Bridge location classed as "heavily polluted" for both lead and 
copper, with the Toledo WWTP location classed as "heavily polluted" for zinc. Chromium, 
copper, lead, nickel and zinc are classed as "moderately polluted" at the remainder loca-
tions. · 

For Swan Creek at the Collingwood Blvd. location, lead, zinc and arsenic are classed as 
"heavily polluted'', chromium and nickel as "moderately polluted", and copper as "non­
polluting". 

For the Ottawa River, classed as "heavily polluted" are copper, lead, nickel and zinc for the 
Lagrange Street location, with the Stickney Avenue location similarly classed for copper 
and lead. Chromium is classed an "non-polluting" for the Stickney Avenue location, with 
the remaining metals for these two locations on the Ottawa River being classed as "moder­
ately polluted". 

For Otter Creek, the Wheeling Street location is classed as "heavily polluted" for chromi­
um, lead and arsenic, with the Oakdale Avenue location similarly classed for arsenic, and 
Millard Avenue for copper. Copper is classed as "non-polluting" for the Oakdale Avenue 
location, with the remaining metals for these three locations on Otter Creek being classed 
as "moderately polluted". 

Duck Creek at York Street is classed as "heavily polluted" for arsenic, with zinc and lead as 
"moderately polluted", and the remaining three metals as "non-polluting". 

Maumee Basin Remedial Action Plan 
Investigation Report 

65 



TABLE22 
RATING OF HEAVY METALS IN SEDIMENT BY STREAM LOCATION 

(by US EPA Classification) 

STREAM LOCATION RM Cd Cr Cu Pb Ni Zn As 

Maumee Grand Rapids Dam 32.6 NP NP NP NP NP NP 
Maumee Eagle Point 9.4 NP MP MP MP MP MP HP 
Maumee Cherry Street 4.9 NP MP HP HP MP MP HP 
Maumee Toledo WWTP 1.0 NP MP MP MP MP HP HP 

Swan Creek Collingwood Blvd. 1.2 NP MP NP HP MP HP HP 

Ottawa River Lagrange Street 6.4 NP MP HP HP HP HP MP 
Ottawa River Stickney Avenue 4.9 NP NP HP HP MP MP MP 

Otter Creek Oakdale Avenue 5.9 NP MP NP MP MP MP HP 
Otter Creek Wheeling Street 4.0 NP HP MP HP MP MP HP 
Otter Creek Millard Avenue 2 .1 NP MP HP MP MP MP MP 

Duck Creek York Street 2.1 NP NP NP MP NP MP HP 

Key 
------------------------------
HP Heavily Polluted 
MP Moderately Polluted 
NP Non-polluted 

Source: Table C-5, Biological and Water Quality Report, Ohio EPA 

BWOR Fish Indices 

As a part of the Biolosical and Water Quality Report conducted by Ohio EPA in the 
summer of 1986, invesugators based on electrofishing collections, compared fi2~ species 
documented in the Maumee River study area as reported in Trautman (1981). Traut­
man reported 87 different species in 1981, with Ohio EPA reporting 50, finding four new 
species, with 41 missing species. The four new species were: smallmouth buffalo, ghost 
shiner, mosquitofish, and white perch. 

The investigative team reported for Swan Creek 39 species compared to Trautman's 75, 
with three new species, totaling 36 missing species. For the Ottawa River, Trautman had 
reported 79 species in 1981, with the investigative team reporting 44 species, five new 
species, totaling 38 missing species. For Duck and Otter Creeks, Trautman reported 62 
species, with the investigative team reporting 25, one new species, totaling 38 missing 
species. · 

This investigative team reported the percentage of fish with external anomalies for Swan 
Creek. The investigation began at Eastgate Road (RM 10.2) where fauna! conditions were 
the best, going downstream to St. Clair Street (RM 0.5). Eastgate Road is upstream from 
all listed permitted dischargers with results being 9.3% light blackspot, 0.6% light anchor 
worm, and 0.9% lesions. The Detroit Avenue station (RM 4.9), the point of the upstream 
lake effect on Swan Creek, results were: 3.1 % light blackspot, 1.5% heavy blackspot, and 
3.1 % deformities. Above the Roller Dam (RM 4.4) results were: 7% light blackspot, 0.6% 
deformities, 1.4% eroded fins, and 0.8% lesions. At Champion Street (RM 3.9), where the 
combined sewers begin, results were: 0. 7% light blackspot, 0. 7% heavy blackspot, 1. 7% 
light anchor worm, 0.7% deformities, 1.7% eroded fins, 2.9% lesions, and 0.7% other. At 
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Hawley Street (RM 2.6), still in the combined sewer area, the results were: 1.5% light 
anchor worm, 1.5% eroded fins and 1.5% lesions. 

The investigative team reported that fish community conditions were poor in all of these 
areas of Swan Creek with RMs 2.6 and 1.2 being very poor. Collingwood Blvd. (RM 12) 
the results were: 6.2% lesions and 1.8% external parasites. At St. Oair Street (RM 0.5), 
near the mouth where the Maumee River dilutes Swan Creek, the results were: 0.4% light 
anchor worm, 12% lesions, and 0.8% other. 

The mean fish community indices based on electrofishin~ samples for both Duck Creek 
and Otter Creek as conducted by the investigative team mdicated Class V or very poor, 
except for dre-ttear the mouth of Duck Creek which was poor, or Oass IV. 

The investigative team in its fish report for the Maumee River started upstream at RM 45.7 
(downstream of Napoleon WWTP and Campbell Soup Co.), where fish community values 
were high (IWB=9.0, IWB2=8.7), though the team states that the community composition 
and quality were not that exceptional. At RMs 38.5 and 33, upstream of the Grand Rapids 
dam (RM 32.2), community values displayed a significant drop (IWB=6.9 and 6.7, 
IWB2=6.5 and 6.5 respectively). 

The next four sites were located amo~st the rapids, RMs 31.5, 26.7, 19.8 and 17.2, the 
comrnunityvalues were amongst the hi est these (IWB=9.2, 8.8, 9.0 and 8.6, IWB2=9.0, 
8.6 and 8.1 respectively). At RM 13.7, elow the Perrysburg WWTP (RM 14.5) and at the 
point of the beginning of the lake effect, the community values dropped nearly a full point 
(IWB=7.5, IWB2=7.1). It is reported that the community values remained near this level 
at RMs 9.4, 7.4, 7.3 and 4.7. However, species composit10n did change at RM 4.7 down­
stream of Swan Creek. The IWB ranged from 7.8 to 7.1 while IWB2 ranged from 7.5 to 6.4. 

The next five downstream stations (RMs 3.6, 3.3, 1.5 and 0.6), an area where strong seiche 
activities move pollution plumes both up and downstream, the IWB ranged from 7 2 and 
6.4 and IWB2's ranged from 6.5 and 5.5, approximately a full point below those sites just 
upstream. It was thought that the upstream movement of the Toledo WWTP plume and 
the numerous combined sewer overflow discharges are the cause of the low community 
values. 

The report states that the Toledo WWTP also effects the Maumee Bay wherein the 
Maumee Bay area (0.1 Toledo Edison intake channel and 0.0 southeast of Grassy Island 
disposal area) displayed the lowest community values, while site 0.4 in the Bay, farthest 
from the WWTP showed the best community values in the bay area. 

Fish TISsue Samplin~ 

Biological monitoring is a valuable tool for determinin$. water quality because it provides a 
direct measure of the effects of pollutants on aquatic hfe. Fish tissue sampling answers the 
question of what pollutants, and how much, are being taken into the food chain. Fish 
which contain unacceptable levels of PCBs, heavy metals, or other toxics, cannot be used 
for human consumption. Even if people do not eat the contaminated fish, however, the 
toxics will stay in the food chain, and may ultimately find their way to the dinner table. 
Table 23 gives details of fish tissue sampling done in the Lower Maumee from 1976 to 
date . .:SO · 
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TABLE 23 
PCB CONTENT OF FISH TISSUE, LOWER MAUMEE RIVER 

SAMPLE SAMPLE TOTAL PCBs 
YEAR NUMBER SPECIES TYPE RM LOCATION { llllm l 

1985 85 Rock bass W.B.C. 20.6 Waterville 0.5 
1985 87 Carp W.B.C. 20.6 Waterville 1.0 
19B5 89 Carp W.B.C. 20.6 Waterville 0.2 
1978 Carp W.B.C. 20.6 Waterville 0.3 
1986 61 Green sunfish W.B.C. 4.7 Maumee ? 3.9 
1986 56 Yellow perch W.B.C. 0.7 Cullen Park 4.0 
1986 57 Carp W.B.C. 0.7 Cullen Park 6.8 
1985 83 Carp W.B.C. 0.7 Cullen Park 3.0 
1985 84 Bluegill W.B.C. 0.7 Cullen Park 1.0 
1978 Carp W.B.C. 0.7 Cullen Park 4.8 
1986 58 White perch W.B.C. 0.0 Maumee Mouth 7.0 
1986 59 Channel catfish F. o.o Maumee Mouth 3.8 
1986 60 Carp W.B.C. o.o Maumee Mouth 5.5 
1982 Carp W.B.C. 0.0 Maumee Mouth 11.5 
1979 Spottail shiner W.B.C. 0.0 Maumee Mouth 3.3 
1979(b} Spot tail shiner W.B.C. 0.0 Maumee Mouth 2.9 
1979 Northern pike W.B. 0.0 Maumee Mouth 4.9 
1979(b} Northern pike W.B. 0.0 Maumee Mouth 4.9 
1979 Carp W.B.C. 0.0 Maumee Mouth 5.9 
1979 Yellow perch W.B.C. 0.0 Maumee Mouth 2.1 
1976 Carp/Catfish W.B.C. 0.0? Maumee Mouth? 5.4 

SWAN CREEK 
1986 62 Carp W.B.C. 0.5 Swan Creek 5.9 

TENMILE CREEK 
1986 73 Carp W.B.C. 4.1 Tenmil e Creek 6.8 

OITAWA RIVER 
1986 74 Largemouth Bass W.B.C. 1.6 Ottawa River 12.0 
1986 76 Carp W.B.C. 1.6 Ottawa River 25.4 . 
1986 75 Carp W.B.C. Ost Stickney Ave 15.1 

a. Data rounded to the nearest tenth; W.B.C. = whole body composite sample; 
F = fillet sample; RM = river mile. 

b. Sample analyzed twice. 
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US ARMY CORPS OF ENGINEERS SEDIMENT DATA 

Ohio EPA has established guidelines for sediment quality for seven metals, but there are 
no guidelines for COD, Volatile Solids, TKN, N03, Oil & Grease, CN, Ni, ¥f: Ba, Hg, or 
PCBs in sediments. US EPA has one set of guidelines fg2 these parameters, the Ont~g 
Ministry of the Environment (MOE) has another set, and the UC has yet another. 
Wisconsin also has a set of guidelines. There are significant differences between these sets 
of guidelines. Whether or not sediments are "polluted," or how polluted they are can 
depend on which set of guidelines is beini:, used. 

The US EPA and Ontario MOE guidelines for sediment quality parameters31 not covered 
by Ohio EPA guidelines are presented in Table 24. 

TABLE 24 
US EPA AND ONTARIO MOE 

GUIDELINES FOR SEDIMENT QUALITY 
FOR GREAT LAKES HARBORS 

US EPA CLASSIFICATION MOE LIMIT 
Non- Moderately Heavily 

Polluted Polluted Polluted 

Volatile Solids (%) < 5 5 - 8 > 8 6 
COD < 40,000 40,000-80,000 > 80,000 50,000 
TKN < 1000 1000-2000 > 2000 2000 
Oil & Grease < 1000 1000-2000 > 2000 1500 

(Hexane Solubles) 
NH3 < 75 75 - 200 > 200 100 
CN < 0.1 0 .1 - 0. 25 > 0.25 0.1 
p < 420 420 - 650 > 650 
Ni < 20 20 - 50 > 50 25 
Mn < 300 300 - 500 > 500 
Ba < 20 20 - 60 > 60 
Hg > 1 0.3 
Total PCB > 10 0.05 

All units are mg/kg dry weight unless otherwise indicated. 

US Army Corps of Engineers shipping channel sediment data collected in 1983 show a 
serious heavy metal contamination problem. The metals of particular concern are Cd, Cr, 
Pb, Cu, Mn and Ni. In nearly all cases, the concentrations of these /arameters are highest 
at and slightly above the mouth of the Maumee, between RM-2 an LM-1. Most parame­
ters show some improvement past the mouth, in the Bay (LM-2 and beyond). 

Table 27 displays the concentration levels of metals as found in the 1983 shippin~ channel 
sediments when applying the Ohio EPA sediment guidelines and the concentration levels 
of the remainder parameters for these same sediments when applying the US EPA sedi­
ment guidelines. . 
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TABLE25 
CONCENTRATION LEVELS OF METALS AND CHEMICALS 

IN 1983 SHIPPING CHANNEL SEDIMENTS 

Arsenic (As) 
Cadmium (Cd) 
Chromium (Cr) 
Copper {Cu) 
Iron (Fe) 
Lead (Pb) 
Zinc (Zn) 
Cyanide (CN) 
Chemical Oxygen Demand (COD) 
Mercury (Hg)_ 
Manganese {Mn) 
Nickel (Ni) 
Nitrate {N03) 
Phosphorus {P) 
Total Kjeldahl Nitrogen {TKN) 
Volatile Solids (VS) 

SUMMARYOFTOXIC POLLUTANTS 

Non-elevated to Elevated 
Highly to Extreme Elevated 
Extreme Elevated 
Highly to Extreme Elevated 
Non-elevated to Slightly Elevated 
Non-elevated to Elevated 
Elevated to Highly Elevated 
Heavily Polluted 
Polluted to Heavily Polluted 
Non-Polluted 
Polluted to Heavily Polluted 
Polluted to Heavily Polluted 
Polluted to Heavily Polluted 
Heavily Polluted 
Polluted to Heavily Polluted 
Moderately Polluted 

This section is concerned with those chemicals which are known to biomagnify, bioaccumu­
late, or are suspected of causing cancer as well as those which are acutely toxic to aquatic 
organisms. Categories of toxic pollutants of concern, in the AOC, include polynuclear 
aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), phthalates, and metals. 
Other categories of toxics which have not been studied in the Toledo Area include the 
dioxins and furans. Studies of Toledo Harbor sediments have not shown sediment bound 
pesticides at levels high enough to arouse concern, at least in the data available for review. 

The Great Lakes International Surveillance Plan, 1986, states that, "The chemical contami­
nants issue, especially persistent toxic substances, is the major focus of the 1978 Great 
Lakes Water Quality Agreement and the monitoring and surveillance plans. The effects of 
toxic substances on the health of the Great Lakes ecosystem, including man, are not well 
understood. However, some obvious problems including closed fisheries, fish morphologi­
cal abnormalities, fish kills, and impairment of reproduction and deformities in aquatic 
birds have been well documented. Present levels of certain substances are adversely affect­
ing growth and reproduction in some Great Lakes biota, and contaminant levels m many 
top predator fish still exceed the guidelines ~or human consumption set by public health 
agencies in Canada and the United States." To understand where and how these sub· 
stances interact, both biotic and abiotic components of the system must be scrutinized. It is 
important to know the quantities and distribution of chemical contaminants and to identify. 
the sources and fates of contaminants. 

The 1986 Plan goes on to say that, 'The Lake Erie Basin is the most seriously impacted of 
all the Great Lakes, having a total of eight Areas of Concern (including both connecting 
Channels)." There is a lack of thorough quantitative pollution data bases for any of these 
areas (except Raisin River). "It has been documented that the most conspiyuous problem 
found in the Areas of Concern centers around sediment contamination." The current 
knowledge and understanding of ~eochemical and biological processes, and their contami· 
nated sediment problems, are limited. 
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Further, the 1986 Plan states that, "'Ibe Maumee River contn'butes over 50% of the total 
non-point tributary loading to Lake Erie (excluding the Detroit River). It is the most 
important source of agricultural nutrients and suspended sediment to the lake and particu­
larly to the Western Basin. Records of metal ani:I or$anic contaminants, as well as nutri­
ents preserved in the sediments, measure the change m status of the lake since before the 
beginning of man's influence. However, due to the widespread occurrence and activity of 
benthic organisms in recent lake sediments and generally low sedimentation rates, annual 
contn'butions of material are mixed with older sediments so that on the average two dec­
ades of input are smeared together (Robbins, 1983). As a result of this mixing, changes in 
the state-Of-the Great Lakes can be detected in the sedimentary records only on multi­
decade time scales. However, in certain areas of Lake Erie sedimentation rates are so high 
that the time resolution may be as low as 3 to 5 years. This means that the changes in tlie 
status of Lakl Erie may be more closely monitored using these areas having high sedimen­
tation rates." 

Nriagu and Simmons in their 1984 study found that the Total Suspended Matter (TSM) in 
Lake Erie ( 4-8 mg/I) is greater than any of the other Great Lakes. In the IE~er lakes 90% 
of the PAH is in the dissolved phase, but in nearshore areas of Western e Erie a sub­
stantial fraction of the PAH is associated with particles. Resuspension of sediments from 
the westem

4
basin of Lake Erie is extensive but release rates of sediment contaminants are 

unknown.::!· 

Lake Erie inputs are less than the other Great Lakes except Ontario. The atmosphere is 
the largest source of PAH to the Great Lakes. Atmospheric inputs of benzo(a)pyrene 
(BaP) to Toledo area wa~,f5 had been declining steadily until 1979, the last year for which 
ihere was available data. Table 26 displays Nriagu and Simmons findings for 1982 P AH 
levels in Lake Erie. 

phenanthrene 
anthracene 
fl uoranthene 
pyrene 
BaP 
Ba Anthracene 
Perylene 
Source: Nriagu 

TABLE 26 
1982 PAH LEVELS IN LAKE ERIE 

Sediment ng/g(ppb) 

345±92 
? 

569±442 
391±91 
255±52 

? 
? 

and Simmons, 1984, p. 200-201 

Atmospheric input 
(metric tons per year) 

1.5 
1.5 
? 

2.6 
2.5 
1.5 
1.5 

Frank, et al, 1977, found that in Lake Erie, the Western Basin sediments had the highest 
concentration of PCB (660 ng/g [ppb]). This amount ~~ce the level of PCB in sediments 
of the Central Basin and Eastern Basin of Lake Erie. Nriagu and Simmons fourid that 
PCB concentrations are highest in areas of recent sedimentation and lowest in areas of 
scour where faster water currents prevent sediment accumulation. For Lake Erie waters an 
average PCB concentration of 27 ng/l has been reported. From 1968 - 1976 the average 
PCB <ffcentration in Lake Erie fish was 0.88 µg/g (ppm) with a range from 0.1 to 9.3 
µg/g. 

The 1986 Plan states that, "Heavy metal contamination problems associated with Lake Erie 
have been recognized for many years. For example, mercury concentration of Lakes Erie 
and St. Oair from 1950 - 1970 led to a ban of commercial fishing in both systems during the 
early 1970's. Nriagu, et al., 1979 estimated loading of Cu, Pb and Zn into Lake Erie from 
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various sources and found over 1 x 10~~~/yr of Cu and Pb and over 3 x 106 kg/yr of Zn to 
be retained in the lake annually. A si · cant portion of the load was attn"buted to sources 
originating from the Detroit River Connecting Channel System. In addition, metal contam­
ination problems have been identified at numerous smaller tn"butaries entering Lake Erie's 
southern shore. Metal and organic contamination has Jed to the classification of six tribu­
taries as Areas of Concern. As a resuli. the dispersion of metals into the open lake remains 
a concern and needs to be addressed.• 

Lead concentrations in sediment tend to be highest in deJ>OSitional zones and least in shal­
low nearshore zones. One exception is the "plume• of high sediment lead concentration 
emanating from Toledo. Levels of lead in Lake Erijl'aters range from 0.46 to 3.5 µg/l. 
Concentrations in sediments average 154 +43 mg/kg. 

Carbon uptake in plants is a measure of growth or photosynthesis. Munawar and Thomas, 
1984, foup.f1 that standard elutriates of Toledo Harbor sediments caused significant inln"bi­
tion of C uptake by ultraplankton (5-20 µm) in algal fractionation bioassaxs (AFB). Such 
phytoplankton are abundant, have very short generation times, and are fragile and sensitive 
to environmental perturbations. They are alSo primary prod~Crs - the food source upon 
which the rest of the aquatic food web is ultimately dependent. 

All Toledo standard elutriates caused significant inhibition of the ultra-plankton c14 
uptake compared to the control (a reduction of 29% to 35% at a 20% elutriate concentra­
tion. (A standard elutriate was prepared by mixing one part sediment (v) with 4 parts (v) of 
filtered (.45 µm) lake water. This was then agitated 30 minutes by air, setggd for one hour, 
and filtered (.45 µm). The liquid filtrate was then used in the AFB tests.) 

Mac and Willford, 1986, found that Toledo Harbor sediments (see Table 27) contained 
0.210 µg/g (ppm) PCBs, most of which resembled Aroclor 1248. In a bioassay, there was 
no death offathead minnows exposed to Toledo Harbor sediments and in a similar test of 
earthworms 36% died, although these were all in one tank in which an increase in tempera· 
ture and a decrease in oxygen concentration occurred. 

TABLE27 
PHYSICAL AND CHEMICAL CHARACTERISTICS OF TEST SEDIMENTS 

Physical Composition (% dry wt) 

Sediment 

Toledo Harbor 

Sand 

23.8 

Silt Clay 

35.5 40.7 

Source: Mac and Willford, 1986, p.86 

Volatile 
Solids 

13.1 

Contaminants (µgig dry wt) 

Oil & 
Grease PCBs Hg 

3700 0.210 0.314 

"Preliminary review of PCBs in fathead minnows exposed to the Toledo Harbor sediments, 
Mac and Willford (Table 2) suggested a slight increase in residues during the exposure .. 
However, the apparent increase was not statistically significant. Interpretation of the re­
sults was confounded by the finding of relatively hilili background levels of PCBs (pre­
exposure = 4.46 µg/g) in the fathead minnows used t'or testing. The presence of elevated 
background concentrations of PCBs in the fish l,?3C)St likely interfered with accumulation of 
PCBs as compared to that noted in earthworms. 

"Residues of Hg in fathead minnows showed no significant change after exposure to Toledo 
Harbor sediments. These results thus confirmed those results obtained wit~farthworms 
indicating no significant accumulation of Hg from Toledo Harbor sediments." 
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'The bioaccumulation test is but one of several procedures available for evaluating sedi­
ments and, in dredging operations, for helping in evaluation of disposal options. The test 
ap£~ars to be most valuable in determining the bioavailability of contaminants present in 
se · ents that are not considered highly contaminated or acutely toxic to aquatic organ­
isms. When a particular sediment greatly exceeds bulk criteria for accumulable contami­
nants or is acu* toxic to organisms, there is little need or value in performing a bioaccu­
mulation test." 

"Toledo Harbor sediments represent the type of materials for which bioaccumulation tests 
appear useful Although the sediments contained relatively low levels of PCBs (0.21 µg/g), 
the earthworms accumulated 2.56 µg/g during a 10-day exposure. Even though we were 
unable to confirm significant accumulation of PCBs in the fathead minnows, we neverthe­
less believe that the test was successful in demonstrating the potential for bioaccumulation 
of PCBs by earthworms. The information thus should be helpful for use in selecting 
appropriate disposal options for dredged sediments that

3
irn protect against significant 

accumulation of contaminants in the tissues of organisms." 

McFarland and Peddicord, 1986, studied the potential for bioaccumulation from Toledo 
Harbor sediments. The four organisms tested were fathead minnows, golden shiner, 
Japanese Medaka, and Asiatic clams. When challenged with Toledo Harbor sediments, no 
Jlnority pollutants other than phthalates were detected in tissues of these organisms, and 
these may have been from laboratory contamination. Also, fewer than 6% mortalities 
occurred during bioassays on the four test species. Table 28 displays the results g$ their 
analyses of Toledo Harbor sediments related to levels of organic priority pollutants. 

McFarland and Peddicord, 1986 concluded that polynuclear aromatic hydrocarbons (P AH) 
were the compounds most likely to be bioaccumulated from Toledo Harbor sediments. 
Based on fluoranthene (a PAH) concentration in sediments (1.5 ppm) they calculated a 
thermodynamically-defined bioaccumulation potential for fluoranthene of 80.6 ppm in 
animal lipids. This translated to the following body burden for test animals: 

Corbicula 
(2.4% lipid) 

1.94 ppm 

Medaka 
(9.8% lipid) 

7.90 

Fathead 
(.5% lipid) 

4.03 

Shiner 
(1.5% lipid) 

1.21 

No PAH were found in actual tissue. This can be explained by the fact that, unlike chlori­
nated hydrocarbons with similar octanoljwater partition coefficients, P AHs are quickly 
broken down by the organisms mixed function oxidase system. Tissue resid~gs of P AH are 
inversely correlated with the mixed function oxidase activity of an organism. 

Chapman, et al, 1986, conducted bioassays with Toledo Harbor sediment on several organ­
isms. "Prater-Anderson test series indicated little or no acute mortality of either Daphnia 
or Hexagenia exposed to the Toledo sediment system; although Hexagenia suffered 20% 
mortality in Toledo se~ments, control mortality was 13% incficating a possible problem 
with organism vitality.• 

In beaker tests Daphnia mortality was 14 and 0% in freshly-prepared test systems with 
sediments from Toledo and Porter Lake control, respectively. However, after sittin~ for 
one week, the systems produced essentially no Daphnia mortality during the second b10as­
say. "One can speculate that aged samples and elutriates tend to be closer to equilibrium 
than unequilibrated unmixed sediment-water systems. This could be the common thread 
linking the results of these toxicity tests; equilibrated systems lacked the toxicity of newly­
interfaced sediment and water. Would this phenomenon have occurred if we had used 
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Toronto to 3g1edo Harbor water? Would these harbor waters have been toxic in their own 
chemistry?" Table 28 displays the levels of organic priority pollutants found in the analy­
ses of Toledo Harbor sedinients by McFarland and Peddicord and Chapman, et al. 

TABLE 28 
ORGANIC PRIORITY POLLUTANTS IN TOLEDO HARBOR SEDIMENTS 

(in parts per million) 

Methylene chloride 
Dichlorobiphenyls (PCB) 
Trichlorobiphenyls (PCB) 
Tetrachlorobiphenyls (PCB) 
Pentachlorobiphenyls (PCB) 
Hexachlorobiphenyls (PCB) 
Total PCB 
BIS (2 ethylhexyl) phthalate 
Acenaphthene (PAH) 
Acenaphthylene (PAH) 
Fluorene (PAH) 
Naphthalene (PAH) 
Anthracene (PAH) 
Fluoranthene (PAH) 
Phenanthrene (PAH) 
Benzo(a)anthracene 
Benzo(k)Fluoranthene (PAH) 
Chrysene (PAH) 
Pyrene (PAH) 
Benzo(ghi)perylene (PAH) 
Benzo(a)pyrene (PAH) 

McFarland and 
Peddicord, 1986 

0.036 
0.120 
0.220 
0.680 
0.100 
0.180 
1.300 
8.800 

0.98 
1.500 
0.980 

2.000 

Chapman, et al, 1986 

8.500-10.600 
0.100 
0.062-0.065 
0.089.0.160 
0.140-0.610 
0.077 
0.210-0.600 
0.480-0.610 
0.670-0.730 
1.100-5. 909 
1.000-5.909 
0.580-0.870 
0.600 
0.600-0.770 

To determine whether the concentration levels for PAHs in the Toledo Harbor sediments 
should be of concern, TMACOG forwarded the 1983 Corps of Engineer's data results (see 
Table 29) to Dr. Paul Baumann, U.S. Fish & Wildlife. These data included the Corps 
station number by lake and river mile along with the concentrations for the following 
chemicals: Phenanthrene, Fluoranthene, Pyrene, B(a)A, Chrysene B(k)F and B(a)P. 
Baumann stated in written communication that "PAH concentrations at these sites are at 
the lower end of the ran~e of values for sites with cancer epizootics. Howe~, I would 
consider these concentrations to pose a possible problem and to be of concern. 

Further, Baumann stated, "Since PAHs are not very soluble in water and stay in sediment 
close to the point source (concentrations after decline as a log function from the point 
source), and especially since RM 1 values are often higher than RM 2 or RM 3 values but 
lower than RM 4 values, it appears as if you have at least two separate point sources, one 
near RM 1 and one near RM 4. With additional sampling and some checking of what 
industries have outfalls in these areas (any c21W plants associated with steel companies?), 
you should be able to track down the sources. 

Table 29 lists only those chemicals that were detected in Toledo Harbor sediments. It also 
gives the river or lake monitoring station at which the chemical was detected, the concen­
tration found, and detection limits for the testing procedures used. 
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·TABLE 29 
TOLEDO HARBOR CHEMICAL SEDIMENT ANALYSES 

US ARMY CORPS OF ENGINEERS DATA 

CHEMICAL DETECTION CORPS CONCENTRATION 
LIMIT STATION mg/kg (dry wt. basis) 

Bis(2ethylhexyl)Phthalate 0.20 LM3 0.24 
LM2 0.23 
LMl 0.42 
MOUTH 1.69 
RMI 0.22 
RM2 1.20 
RM3 0.49 
RM4 I.SO 
RMS 0.94 
RM6 0.48 

Phenanthrene (PAH) O.IO RMI O.IS 
RM2 O.I7 
RM3 O.IO 
RM4 l.4S 
RMS 0.3S 

Anthracene (PAH) 0.10 RM4 O.IO 

Fluoranthene (PAH) O.IO RMI 2.70 
RM2 0.2S 
RM4 3.03 
RMS 0.79 
RM6 0.26 

Pyrene (PAH) 0.10 RMI 1.24 
RM4 2.24 
RMS 0.62 
RM6 0.20 

Benzo(a)Anthracene (PAH) 0.10 RM4 LOI 

Chrysene (PAH) 0.20 RM4 1.43 

Benzo(k)Fluoranthene (PAH) 0.20 RM4 0.77 

Benzo(a)Phrene (PAH) 0.20 RMI 0.74 
RM4 0.62 

Table 30 displays a comparison of the analytic results of these four studies of the Toledo 
Harbor secliinents with the Great Lakes International Surveillance Plan, 1986, analysis of 
heavy metals on Western Basin sediments. Cyanide and PCB levels, where available, are 
also mcluded in the table. 
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Hg 
Pb 
Zn 
Cu 
Cd 
Mn 
As 
Cr 
Ni 

TABLE 30 
COMPARISON OF TOLEDO HARBOR AND WESTERN BASIN SEDIMENTS 

(in parts per million) 

Western Basin Toledo Toledo Toledo 
Background Harbor Harbor Harbor 

Levels Munawar Chapman, Mcfarland 
GLWQB & Thomas et al & Peddicord 

0.1 0 .130-0. 625 0.63 
28.0 49.0-88.0 62.0 65.0 
70.0 166.0-285.0 23.0 220.0 
30.0 34.0-55.0 47.0 50.0 
2.0 4.0 2.8 

600.0 
N/A 11.0-17.0 
N/A 117 .0-177 .o 100.0 57.0 
N/A 30.0-36.0 83.0 48.0 

Cyanide N/A 2.7 
0.279-0.678 PCB NlA 

Toledo 
Harbor 
Mac & 

Willford 

0.314 

0.210 

One of the problems with the existing sediment data in Toledo Harbor is that most of it 
comes from areas of the harbor that are periodically dredged by the Corps of Engineers. 
We perceive a need to sample the harbor and tributaries in a uniform manner covering 
areas previously unsampled for priority pollutants. Sampling should be thorough enough to 
allow the plotting isopleths. Tributaries to Toledo Harbor which are likely sources of prior­
ity pollutants such as the Maumee River, Ottawa River, and Otter Creek should also be 
sampled. 

Unfortunately, nationwide sediment quality criteria currently do not exist. It is our under­
standing that EPA at the national level is developing national sediment quality criteria, but 
a final document is 1-3 years away. However, some preliminary attempts at criteria devel­
opment have been completed. The EPA has developed guidelines for the pollution classi­
fication of Great Lakes harbor sediments for evaluation of dredged matenal disposal. As 
part of EP A's evaluation process for the development of sediment criteria, a paper entitled 
"A Discussion of PCB Target Levels in Aquatic Sediments" has been prepared by Mr. Jay 
Field of the Ocean Assessments Division, National Oceanic and Atmospheric Administra­
tion. The conclusion in this8.aper is that although toxic effects may occur at lower levels, a 
sediment concentration of .1 ppm PCBs appears to be a reasonable preliminary target 
level for use in assessing environmental hazards from PCB contamination and the need for 
remedial action. This compares to an average value of 0.21 to 1.3 ppm for the area of 
Maumee Bay dredged for navigation. Although national sediment quality criteria have not 
been completed, it appears that the sediments of the AOC are of concern and may be 
above future criteria levels. 

Summary of Toxic Pollutants 

1. Toxic substances have caused injuries to Lake Erie. There is at the !?resent time a 
health advisory against eating carp or channel catfish from Lake Ene due to high 
PCB levels (over 2 ppm) in their flesh. 

2. Sediment contamination is the most conspicuous problem in all the AOCs. There is 
a lack of thorough quantitative pollution data for the Toledo AOC. 
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3. 

4. 

5. 

6. 

7. 

8. 

A larger portion of Lake Erie P AHs are associated with particles than any of the 
other Great Lakes. Sediments in the Western Basin of Lake Erie have twice the 
PCB levels of the Central Basin and Eastern Basin. Contaminant release rates from 
resuspended sediments are unknown. 

Some of Lake Erie's metal pollution originates on Lake Erie's southern shore. A 
"plume" of high sediment lead levels emanates from Toledo. 

Chap. man, 1986, speculated that equihorated sediment/water systems are less toxic 
thari newly interfaced sediment and water. This has direct bearing on the effects of 
dredging and other disturbances of bottom sediments. Further study could be re­
quired. 

Laboratory studies by Munawar and Thomas, 1986, indicate that Toledo sediment 
elutriate caused up to 35% reduction in algae growth when diluted to 20% of its 
original strength. 

Mac and Willford, 1986, demonstrated that earthworms accumulated PCBs from 
Toledo Harbor sediments. The AOCs contnoution to Lake Erie's PCB pollution 
problem requires further study and quantification. 

Most of the data here reviewed comes from the navigation channel and may not 
adequately reflect pollutants in other parts of the AOC. 

RAP AREA WATER QUALITY: OVERVIEW & CONCLUSIONS 

The Maumee Basin BWQR provides a clear summary of how good or bad the water quality 
is at many points along each major stream. Each segment is rated for its water quality, and 
the samplirig points range from "very poor" to "excellent.• 

The BWQR graphs give a clear picture of water quality along Swan Creek, the Ottawa 
River, and the Maumee. In all three cases, water is cleanest far upstream. The Maumee 
River upstream water quality (the Napoleon area around river mile 50) was excellent, 
Tenmile Creek upstream water quality was fair to marginally good and Swan Creek was 
rated as fair. The streams get progressively worse as they approach and enter Toledo. All 
three show some recovery near their mouths, which may be due to the occasional inflow of 
relatively clean water from Lake Erie. 

The data provided by other sampling programs supports the BWQR's conclusions. The 
TESD data provides substantially the same picture of water quality, and the US Army 
Corps of Engineers' sediment data points to the same problem areas along the major 
streams. 

One of the thin&s the BWQR data misses is the seasonally high concentration of N03 in 
the Maumee which occurs in the spring and fall. However, the BWQR was not designed to 
measure seasonality. N03 in the Maumee at these times of year often makes the water 
unacceptable as a public water supply source. 

The USGS/Heidelberg University data collected at the Waterville station on the Maumee 
provides a record of water quality as it enters the RAP Area. It includes a substantial body 
of information on water quality parameters associated with agricultural runoff, which are 
not monitored anywhere else in the RAP Area. 

The majority of other studies are focused on documenting specific known water quality 
problems. The Facilities Plans, for example, erovide information on CSO problems, 
malfunctioning package plants, and failed septic systems. They are especially useful in 
determining severe effects of untreated sewa~e on small streams. In terms of the greater 
Lake Erie Basin. these problems are not significant, but pose a serious health threat, and 
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are disastrous to the water quality of local streams. 

In addition, the Invertebrate Community Indices, fish tissue data, and sediment anal:r,ses 
show violations of the "swimmable-fishable" goals of the Clean Water Act for the tribu­
taries to the Maumee Bay. Further, there is the inability to meet the specific objectives of 
the Great Lakes Water Quality Agreement for these lower stream reaches due to toxic 
pollutants. 

Aquatic life use attainment for the Maumee River becomes non-attainment at RM 9.4 and 
persists all the way into Maumee Bay. The fish species investigation in 1986 for both the 
Maumee River and Swan Creek show a 50% decline since 1981. The fish community 
composite and quality values drop 2 points on the Maumee River from upstream at the 
Grand Rapids dam to the Swan Creek confluence. From there these values drop another 
point to the mouth. 

PAHs and phthalates have been found at detectable levels in the Maumee River shipping 
channel sediments, wherein the P AH concentrations could pose a possible problem and 
must be of concern. Studies of the Toledo Harbor sediments have not shown sediment 
bound pesticides at levels high enough to arouse concern. Dioxins and furans have not 
been studied. 

Impacting water quality on the Ottawa River are the wall-to-wall dumps which leak con­
ventional and organic priority pollutants. The deiv.adation of Otter Creek is directly relat­
ed to arsenic leaking from settling ponds, with oil soaked banks, and nickel and cyanide 
being detected in its waters. 

In terms of the greater Lake Erie Basin, phosphorus is considered the critical nutrient 
contrfbuting to eutrophication. Ohio EP A's Phosphorus Reduction Strategy for the ~ 
Erie Basin states that a total loading reduction of 1365 tons P /year needs to be achieved • 
This is for the entire Lake Erie Basin in Ohio, in which, the Maumee Basin is one of the 
major sources. Total phosphorus loadings to the basin from various sources in the RAP 
Area are estimated and displayed in Table 31. 

TABLE 31 
TOTAL PHOSPHORUS LOADINGS FROM RAP AREA SOURCES 

PHOSPHORUS 
SOURCE 

Agricultural Runoff 
POTWs 
Urban Runoff 
Package Plants 
CS Os 
Industrial Wastewater 
Home Sewage Oisposal 
Landfills & Dumpsites 
Atmospheric Deposition 

TOTAL: 
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ESTIMATED LOADING 
Tons P/year 

1197 
189 

21 
9 

Insufficient data 
Refer to Appendix I 
Insufficient data 
Insufficient data 
Insufficient data 

1416 
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WATER POLLUTION SOURCES 

INDUSTRIAL WASTEWATER DISCHARGES 

Industrial wastewater dischargers cover a broad range of types of facilities. Examples 
include treated chemical discharges from plating operations, cooling water from power 
generating stations, quarry dewatering from crushed stone producers, lime sludge from 
municipal water treatment plants, and treated process wastes from diverse manufacturers, 
such as food processing, automotive, plastics, and glass. Some NPDES permits fall into 
more than one category. For example, a manufacturer may have process wastes, site runoff, 
and a package sewage treatment plant. An NPDES permit deals with this situation by 
issuing discharge standards for three different outfall points. 

At present, there are 60 NPDES permits in the Maumee RAP Area which breakdown as 
follows: 

0 Agricultural 
2 Electric Utility 

30 Industrial and Miscellaneous 
2 Landfill 
4 Quarry & Crushed Stone Producer 
18 Municipal and other Sewage Treatment Plants 
4 Municipal Water Treatment Plants 

Out of these 60 permits, the status is as follows: 

24 or 40% were not current on January 1, 1988 
42 or 70% are active 
4 or 6% are being sewered 
1 or 1 % are revoked or inactive 

12 or 20% are expired 

An "Active" permit is presently in operation. "Bein~ sewered" means that the permit is 
active, but a sewer line is being built which will eliminate the discharge. A permit that is 
"Revoked" has been revoked by Ohio EPA because the facility is no longer dischargin~. 
"Inactive" means the facility is not presently discharging. "Expired" means the facility is m 
operation and discharging, but the permit has not yet been renewed. 

There are presently no Findings and Orders for industrial NPDES dischargers in the 
Maumee Basin RAP Area. A list of NPDES Permits in the RAP Area, with notes on their 
present status and compliance, is given in Table 32. The source of these notes is from 
discussion with personnel of Ohio BP A NW District Office and Toledo Environmental 
Services Division, and the files of those agencies. 

A complete listing of NPDES permits is given in Appendix C. 

Ohio EPA is considering issuing NPDES permits for stormwater runoff to other facilities 
that presently have no permits. One is the Evergreen Landfill, in Northwood. Others are 
the truck stops in the Interchange-Five area of Lake Township, in Wood County. The 
truck stops and their effect on local streams will be evaluated after the sanitary sewer to 
serve the area has been completed in Summer, 1988. 
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lFllES DISCllARG:R 

ASIUlll OIL rDIPNlt 
JFCES: 21GIXtOS"!D 
aJ) IW£: 

lEllllRXl( FMIS 
IFCES: 2PaXXX12 
aJ) IW£: 

llQL!lll - lllP 
JFCES:2Nm10 
aJ) IW£: 

-Riwt' 

Ton Mile 
Q-eel: -Ri~ 

CSX-DESSIE-l'RfS:lE ISLE -
IFCES: 21TIXXl13 Ri_. 
QJ) IWE: CID. Oiessie 

1111 

1.8 

22..8 

0.1 

TABLE 32 
NOTES ON NPDES DISCHARGERS 

Pl!tmitt<d to treat mip ballast, tu: c1:ies rot ,_,,.. au::11, ...... uy 2 to 4 
ti~. SUlmater, 17,300 !pl, la '"'8ted _.atety. 

Presently l:a:lo.ash sol Ids ..., beire discha<ged to the - Ri_.. 
lladoash l'9Xl'S are beirg d!sfge:l, an:! In the futtn, - ieter will 
be rec)Cle:L New pemrit Is beirv p l 

Has had oil leek prtblE11B in the i:est• No infonmticn is lMlil<ble en the 
..._ treelnEnt Clmt. A ,.... pemrit is beirv p ~ an:! the facility 
will be ln;pecte:I before issun:e. 

CSX-OESSIE-1111.liRllXE te:i>r" Site nroff is treated, "1ich in:ll.des • lot of oil an:! grease. Effluint 
1Ellllltw. Q-eel: q.elity is 9')lld. 
JFCES: 2111XXX2'W 
a.D NNE: CfDjl Chessie _ ................................................................................... .. 

Ten Mile 2.0 
Q-eel: 

DlAR1ER IC.SE 1111 cnre 
IFCES: R 725 *ID Q-eel: 
aJ) IW£: 

txNlAIL UTslEd 
lf'CES: 2ITOJJ15*1D Trib.Jtacy 
aJI IW£: Pen C81tral 

txNlAIL ·STN<LEY YNO 
IFCES: 21JlXIXl7*1J) 
aJ) IW£: 

Dl\SlSI TECi CBaAI. 
lf'CES: 2Ico:xl12"!1l 
aJ) IW£: 

IXEUlhJNMSIFAAl.EY, Shentee 
PlNIT 2 Q-eel: 
IFCES: 21crol21*fl> 

IUOlT CE IEfoD.RS, 
PAINT PlAHT 
IFCES: 21f0Cll16'!1> 

Ottae 
Rf_. 

Blcxtlet 
Ditch 

6.0 

4.8 

2.3 

* * * ••• Prcbhm Dischaf'ger ********** 
This facility has rrassiw oil ~lsm. Discharge ?::leS tom U'1"BIB:f 
trib.rtary af the Mairee. The receivire strean is, 1n effect, teira tsed to 
treet the nroff. There ...., baffles acn:l6S the strean, "1ich ...., used to 
trsp the oil. They are locate:! ab:ut 30 or~ feet"""- a cul....-t the 
strum enters tefore fl<Mir; into the M!l..nee. 

*****'**** Pn:blen Discharger *******"*" 
There 1oBS a trBjcr oil spill fran this facility in March 188. a'd oil in the 
effluint is a cartiruire prtblen. The '"'8111Ent lll9XJ'IS are old, ..,; .­
inp'CMJ1B'ltS for better c:i:ntrol. 

Has had oil E"?>l""' in effl""1t in the 11'""• New oil _..tor has i:-t 
installe:l, will! a Permit To lnstalle:l be•re sU:mitte:l after the fa:t. A 
"1ite solid (resin) in the effluint has i:-t m =asicral prtblan (1ESD 
rotes: twice in the r;iest ten years). TCDCic Qf'9irlics (in la. cxn::entratias) 
,_ t.Er1 fwd in the effl""1t. The p-eseit lFllES i:emit d:>es rm ,_ 
limits for these chEmicals. Chio EPA"""""" to 8±1 lllan the next tiae the 
pennit is .........i. 

'********* Prcblen Discharger ****** *** 
Effl""1t in:ll.des a milky-"1ite discharge Crrechine coolmt). Botti mo an:! 
Chio EPA ,_ recei....:f caiplaints ab:ut ttiis facility. 

There ies at '"' tine a formilldoll)do leek to the stC<m<lter lagocn (the 
lf'llES Permit for lllis facility is for n:n-carta:t =lire ieter). Sin:e 
that tine, the l89Xll has been el imireted. Cllio EPA pla'S reir6peetiai. 

Effl""1t q.ality is geed. 

O'e OJtfall had a P"d:>le:u with Nl6 violatias seYef"al ~ *• bJt is n::w 
lla!tire effl""1t l lmits. IUl>ff - bf ttiis p!mlit is fraD the tn.&::k 
area, rot the lardfill. Lm:lfill nroff goes to Otter Q-eel:. 

IUl>ff fran the Lan:! F..,. collecte:l an:! taken to a stonige t!rlc, smple:l, 
rd dischariled to the Tole:b sewer S)Staa. It is smp(e:l m:I diSchargecl to 
the Tole:b smitary sewer sysm rd is abject to Tole:b•s pretreelnEnt 
~ The lm:I fann is locate:! at te:i>r" Point & ll)m, an:l ies used for 
disposal of oily iestes. This pra::tice has i:-t discart11ud. !Btes are 
collecte:l, tru:ke:!, an:! smpled bf Millren. 
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FTWCE STDE CD •• 
SILICA Pl.NIT 
tf!lES: 21.m39'fl) 

Ten Mile 2.0 

FRNa STOE CD ... 
IA1BMUE 
tf!lES: 21.no\7 

IUJ.ER'S CllEEXS!OE 
ESTAlES 
tf!lES: 3'!0XIXl'a) 

treelc -Riwr 

HAR9:R VIBI, VILLAGE Cl' Mamie 
tf!lES: 2PAam2*tl> Bay 
Q.D NN£: 

lfA9(!NS llJl'P 
tf!lES: 2PA00:126*a> 
Q.D NN£: 

ffltll!A-KllTIC sn ..... 
tf!lES: 21CXXXl26*C) treelc 
Q.D NN£: QC (heo,rolet 

JffP a:m:RATIOI 
tf!lES: 211lXX122 
Q.D NN£: 

l:ERH·LIEBERS~ 
tf!lES: 21cax:56 
Q.D NN£: 

KllG RC>IO 
SAHITMY LANlFlLL 
tf!lES: 2lMXIJ79"AD 

Otta.a 
River 

lol:llf 
treelc 

Otter 
treelc 

22.2 

7.6 

4.1 

4.5 

N:11ES QI tf!lES DISOiAAGlRS, CillTIN.EI 

this fa:ility is in a:nplirce widt its tflOES permit. 

This facility is in c::npliarx::e with its JflOES permit. 

Old penirit """""" ha:! the a:tress as 600 S. Ri_. Rca:l, "1ile the '111 
Toled> Ff>aie b:ok says 7tO Ri_. Rd. I'm leevil'll the old Ff>aie run:..- in 
the database; the t:ieSt the new Ff>aie b:ok has to offer is • run:..- for the 
lab, "1id! is 1!18-\1506. 

Efflunt has sha.n violaticrs of llCD, SS, ll"d Pf I imiis. llCD has sha.n sare 
i~. The p-tbtem a:nes fran orgcnic: aatter frm the air JX>llutiai 
c:ntrol e:;li"""'1t on the roof. lhis aaterial is ......tied off the roof by 
rain. 8"d results in a hi.sli·a::D loBSte.ater .. . 

This facil itY is not in c:arpl ia-ce with itS >fOES Permit .. Firdirgs a"d 
O'<lers ha>e beei i.....,.,i. See discussion u'dor POn.li; for details. 

This facility is in carpliaice with its tflOES permit .. 

Haslcirs llJl'P Is at 11111.0 of Lit:erty Hisll Rd Ditd!. It mpties into the 
Ma.nee at 1111 21.6. 

State of the art stomWrter system. lhis fa::ility is In CCJlplia-ce witn iis 
N'DES pennit. 

New N'DES Pennit is beirs crafted. Process >BSte 9"'S to Toled> sanitary 
sei..er. This permit is for site nroff. There are other OJtfalls CN'Dff) 
that are rot covered bt the perl!ii t. Hi£tl "'8tef' le-.oels in the Otta.a River 
case stresn water to Ce:::kfla1 into the treatrreit: syst~ 
There is a lot of ;art:age Cl itter) in the strean at this site. It cams not 
fran Jeep, bJt its mplo,ees 

This facility is in carplicn:e with its.tiFDES permit .. Olio EPA is 
prccessirg a c:i-aft p?flllit for nine.el. 

*'* '*'' -•-• Prcblen Discharger •••••••••• 

Olio EPA enfcn:erent a::ticrs ore pn:lirs en tnis fa::illty. 
CE'A's Draft Pllr\ of Stu:!y for the MaJme !I.CR notes that N!G discharged 
here is 1hig,ly elevated.' Ccntaninatiai of lo::al gn:udater- has beEr1 
dxurentEd. 
lhis facility is an old d..!rp. l.l1<n close:!, the d.np ..,. CIMrEd witn sa-d, 
"'1ic:h alla& rain wttet" to 1nfiltrate. In pla:es, the~ has w:m ~, 
leevirs - exposed en the S<rfa::e. 8e::aJSe of the lad: of i""""""3b!• 
COiet', there ls ro nroff fran the site. Rain 1oeter seeks into the 4,np ai:f 
tntef'S the Ottae River as leechate, iohic:h caitain& histt an:enr:rati0"'6 of 
ID) ll"d N!G. 

1.t>at l'll!eCS to be d:ne: 

• ~logical sttdf of the """' * C1ty i.eter for resicints 
• Clay cap en the old d.np 
• Fen::e to Fl"'d1ibit new d.npiJ'lil 

••••••• •• Prcblen Discharger ••••• •• 

~ tho.91 this phnt is ro laeer- pn:x:lcirs, it still has ai active tR>ES 
pennit. There is !...:hate fran the l_,, thriuii we<p-holes. 1he l_,, 
has be«> dewaterirs faster tn.... eiq:e::tEd, lln:f f{cw fran weep-holes has 
gra:ielly decreased. L...:hate N"nil"S o.it of bri:s is a>lle:tEd lln:f 
discharged to the Toled> Slr\itary ....,.. systen. 
1he pn:blen is that Otter treelc ruis 1:l1n:1q, an old, teel:y ....,.. u'dor the l_... 
this fa:il ity fcmet"ly pix:U:ed laniretEd car glass. Lee:hate ccntairs 
j:hthalate esters, dhn:x:tyl l'hthalate, lln:f 2-m-l:utyl l'hthalate. Mcnitcr for 
As also, bJt n:re has be«> fa.rd. 

LOF's plans call for 1] dewaterire the lagoc:ri at this site, ZJ divert 
Otter Creek so that it will no longer flow i.n::Ser the lagoon. Time 
frate for ccrrpletiai of this w::irt. is trardl. 1~. 
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--------------------------------------------
UBIET QCNS R:R> - 6.9 
FlOIT Cl.ASS PlAllT tK. ' Rhe• 
ll'OES: 21N0003G*El> 

UlC1.ll CREEll !UlllV. 
lf'DES: H 704*NJ 
a.o !WE: 

UCIJID CN!!DllC cm>. 

-· 21NXXl!9 a.o NAI£: 

MIU£E RIVER lo\ll1' 
lf'DES:3'<0AO'W 
a.o NAI£: 

()II( CPENll<lS 
INlJSIR !Al. PARK 
lf'DES: 3'KXXJ13'0> 

CRBDI 9:lJTll SIDlE 
PAR!.'. lo\ll1' 
IRES: ·-...:;......-1-0-w 

CRBDI lllP 
IRES: 2lllll22D*lll 
a.o NAI£: 

CRBDI lo\ll1' 
IRES: il'IXXX13S*B> 
a.o NAI£: 

QENMLLINOI~ 
Ll!IEY PlAllT " 
IRES: N 215 *NJ 

-Ditdt 

1.9 

Dri,,,,_. -
Ditdt -Ri'wef" 

Tennile 
tn!EI: 

llilliars 
Ditdt 

ll.r!:ed! 
Ditch 

Kuja.ski 
Ditdt 

&Jtler 
Ditdt -Bay 

-Bay 

18.2 

5.3 

carny •• 
Ditdl #1139 

14.5 

M··---· Pn:bten Disd\arget' Mo ---
An outfall frc:a this facility discharging to the Maunee at the Ross• 

ford Marina ..,. dise<NeNd in Fall, 1987. Saiptes fnn tllis effluent 
CO'ltained Arsenic. 
A systm of Cl!rlarated collectfcn tiles ..,. !"Jll'leted in Septeni:er, 
llll!l. The l"""1ate la l:e p.nped "' Ille Tola::b smitaly .....- S)Stfm. 

lhis facility is In carplfin:e witll Its lf!IES pernrit. 

lhis fa:ility is in carpl ia= witll its lf!IES pernrit. 

lhis fa::illty is in q:oeracicn, bJI: ""'f haw elimirated its discharge. 

this facility is in cmclhn::e with fts )R>ES pennit. The timte.etet" fran 
this facility is rvmf ccntainire oil. A treetm1t lagcx:n is c.ss:f. 

This facility is in c:arpthrce with its N=OES permit. 

lbis facility is in cxnpf.ia"a! with its N=OES permit .. 

This facility is n>t in a:npli.irce with its >KES Pennit. Fin:firus rd 
Q-ders """" t:es.. issued. 

lhis facility is in c:arpl icn:e with its tR>ES ~t. 

lhis fa::ilfty is in carplhn:e witll its lf'llES pernrit. 

Olio EPA is p-a:essirg a new p?rnlit for this facility. A rein;pectiO"I is 
pt.med. 

lhis facility is n:>t in c:cnplicn:e with its lR>ES Permit. Firdirgs crd 
O"ders haw t:es.. issued. see disassicn U'rilr FONs. 

PETiO..B..H R..E1. & Ma.nEe 2.2 This facility is in cmpf.icn:::e with fts JltlES permit. 
Tm!INAI. al. River 
IRES: 2laxll13 

~-~=-~~~!-~ ....................... . 
PLAsml ELECllDllC Dela.are 1.2 lhis facility Is In carplhn:e witll !ts lf'llES pernrit. 
141\TERIAl.S tn!EI: 
IRES: 21AAIXl"tD 
a.D IWE: Allied Olen. 

llEIOERT ST»Plt.C T<n Hile 5.1 
IRES: 21so:x:ce•SJ tn!EI: 
a.D NA1£: Tol. Steel Tl.!:e 

ST.\lll.llal OIL • 
HILL A>f. Tm!INAI. 
lftlES: 2IetXlllil"CD 

Fleig 
Oitdi 

11.1 

This facility is in cxnpliau with its N=tlES pernrit. 

This facility hCl> occasi0"'8l efflu;nt q.ality p-d:>lms, t1Jt is ~lly in 
c:aipl i<n:e witll its lftlES Permit. The efflU!nt has beEn saipled for 01'9'<liC 
dlenicals. Ncne ...,,... fa.rd. 
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STNllAIO OIL • 
ltL!llO RffllERY 
M'llES: 21WXXJl'UJ 

0.4 

............................................................................................ 
STtJEtO • Lii£ CIT'f Ft.. Dry 
M'llES: 21.icm;;?*C) Creek 
Q.OIWE: 

MaureeSta-eto. 

STtJEtO • WOEE Pl.NIT Gni1an 
M'llES: 21.JOXl48*a) Oltdl 
a.o IWE: 

-Sta-..Co. 
lUI FETRQB..M - -

6.5 
IWUIE TERMINAL . RI""'" 
M'llES: 21!DXXl9*W 
Q.OIW£: 

llJl'ES QI M'llES OISOWlGERS, COITIN.EO 

This facility Is In caipl. hn::e with Its lf'llES permit. 

Pac:lraee_..._ treotl!Ent plant(s), trit:ul:ary to the nain treotnEnt plant 
flfff be 1n \Be here .. 

This facility Is In caipl.lin:e with Its lf'llES permit. 

~..,."""treated with a pd:age pla>t here. It has t-1 l'li!)lace:I by 
• septic systaa. 

This facility is in caipl. lin:e with Its lf'llES permit. 

lhis facility Is In caipl.iin:e with Its lf'llES permit. 

lUI FETRQB..M -
ltL!llO REFllERY 
M'llES: 211DlXB*fD 

Otter 
creek 

4 .. 9 ******"'*** Prcbten Disdw;er "********" 

TEl..!ll!IE INXJSTRIES 
M'llES: 211XXXm"ll> 
a.o IWE: 

sn ..... 
creek 

1here hlMo i-i ......tlcw IM:esses frtm this faclli~. Effll:l!l'lt satdirv has 
ford oil. ~l, Cr, SJl.fid!t. A rew Permit for tins facility wil\ be 
lsswd In lll!9. 

lhis facility Is in caipli'""' with Its lf'llES permit. 

ltL!llO BAY VIBI 
PNllC II/IP 

1.4 lhis facility Is in ~l<n:e with Its lf'llES pemrit. See dlsa.ssicrs in:ler 
roN; rd CSCS for dota1 le:l infonmtiai. 

M'llES: a>ro:IXX)*ll) 

ltL!llO axe - 1.7 This facility is In caipl. iaice with Its lf'llES pemrit. 
M'llES: 21DC0011 RIWI' 
a.o IWE: l(q:pel"s 

---------------------------------------------ltL!llO al.LINS PARK lllP llu:i< 
ll'!JES: 21E00260"Bl creek 
a.o IWE: 

ltL!llO Blls:JI -
1D£ STATIOI 
ll'!JES: 21BOCOJ1"Cl 

ltL!llO Blls:JI 
BAYS!Olf Pl.NIT 
ll'!JES: 21aoo:o:>*IO 

-Ri'Vel" 

Oriftneyer 
Oitdl 

Ul!OI 76 TIUX Sia> tnre 
Nil RESTAUWIT creek 
ll'!JES: R 721. *IO 

3.4 

4.0 

llt.TERVIUE lllP 
ll'!JES: 211'C1Xll)'B) 
a.o IWE: 

- 21.1 

ll!lTE!llJSE II/IP 
ll'!JES: 2PBlm52'al 
a.o IWE: 

River 

Discher 
Ditdl 

lhis facility Is in <;aipliin:e with Its lf'llES permjt. 
There w:s a najcr spill af t:ecbesh (line) sll..Cge in the paste "1ich is in 
the pra::ess of l:eirg excawte:l fron llu:i< creek: fml-a:xll Cf 1n •f!l, rd 
~ Cf p(amed for •as. The tecbash lagccrs are ,_-1y full of slu:tie 
rd will l:e excawte:l: 20-30 key •as, 70 key in •IP, rd <;o key for ;;;;c(, of 
the next three _... 

This facility is in ccnpl hn:e with its t«ES permit .. 

This facility is in ccnplicn:e with its fflOES pernrit. 

Besid>s c:oolire 1<1ter rd """'fl", the ~ plant also has ""1 ixrds, 
>ttic:h are rarely used. They exist, rd Tol<d:> Ediscn has than Q1 the 
91~ pennit <J1ly In case of erergen:y. Exceptiai: the bottan ""1 p:rd 
1s 1n c:cnstait use. 

This facility is in caipl.iarr::e with its lf'llES pemrit. 

lhis facility is not in ~hn:e with its lA>ES Permit. See disa.ssicn 
in:ler FOii.is for artai ls. kt lnteraiptor to tie lllitEt>:use into the ll.cas 
Ca.nty smitary....,,. sistan Is e>peete:l to be in use by the e-d of 11118. 

AllNITIC RIO!flaD, llC. lrectiw facility 
---------------------------------------------- MATERIALS lrectlw facility 

N:RTIERN A!PIW.T PAVINl ID. •• lrectiw facility 
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LOF Comments on NPDES Discharges 

LOF, in cooperation with the City of Northwood, has for some time been working toward 
the diversion of the major branch of Otter Creek from its current path beneath the former 
settling ponds. The settling ponds were established to hold grinding and J?Olishing materi­
als utilized in the glass manufacturing process at the LOF East Toledo Facility. LOF antic­
ipates concluding its agreement with the City of Northwood for the diversion in the very 
near future, with work beginning soon after that. 

While it is true that constituents from the liquid effluent in the settling ponds enter Otter 
Creek, LOF does monitor this discharge monthly, and that data is re~rted to both Ohio 
EPA and U.S. EPA, Region V. Due to the nature of this discharge, 1t is thought that the 
impact is minimal as shown by the NPDES samples. 

The draft report specifically notes the presence of phthalates in the discharge. This is true, 
however, the levels of phthalates recorded by the NPDES monitoring are thought to be too 
low to have a significant impact on water quality. In fact, some monitoring reports have 
recorded no detectable levels of phthalates. · 

Another subject mentioned in the report is a discharge from the former settling ponds at 
the Rossford Float Glass Plant #6. These settling ponds are very similar in nature to those 
at the East Toledo Facility, which were described previously. LOF applied for, and has 
received from Ohio EPA, a Permit-to-Install for an Aggregate Drainage Collection System 
at the Rossford facility. This system will collect a discharge from the former settling ponds 
and direct it to the Rossford wastewater treatment facility. Construction of this system is 
well underway, with a projected completion date of early August, 1988. 

MUNICIPAL WASTEWATER DISCHARGES 

There are twelve municipal sewage treatment plants, or "Publicly-OJ?erated Treatment 
Works" (POTWs) in the RAP Area. These include city, county, and village sewage treat­
ment plants, plus package plants that serve suburban or rural developments. The RAP 
Area POTWs are given in Table 33, with 1986 effluent data. This table includes informa­
tion on what treatment plant served each area in 1986, and what treatment plant is planned 
to serve the area in 2005. Table 33 also includes present and projected populations, flow 
rates, and BOD_5, SS, and P discharges in tons per year (tpy). Projected discharges for 
BOD5, SS, and P assume that the plants will produce the same quality effluent in 2005 as 
they did in 1986. . 

Phosphorus Loadings 

As noted in Table 31, the total phosphorus discharge from RAP Area POTWs in 1986 was 
188.5 tons. Many of the plants in the table are shown as discharging zero phosphorus. 
That is not because their effluent contains no phosphorus, but because these smaller plants 
are not required to monitor it. Using an estimated effluent phosphorus concentration of 2. 
ppm for extended aeration plants with filters, and 4 ppm without filters, the actual total 
phosphorus discharge would be hililier than 188.5 tons per year. TMACOG has calculated 
that smaller plants contribute at feast 9.4 tons per year (see section on Package Sewage 
Treatment Plants). 
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T~BLE 33 UMEE BAS! MP AREA POTW • 
Popu'rations an Discharge Loa:f1ngs 

1111l & 2005 PCP. DSQI, 1S'e6, & 2005 Fl.a.S 1Sl!6 & 2005 II(]) ID'OS 1S'e6 & 2005 lSS ID'OS 1S'e6 & 2005 P lCWlS 

** LLCAS Ql.NTf ** 
BEnd:n:dc Fams *** 
1Sl!6: Ba llh ext Faras llllP 
2005: Mor.m!eRI....,. 

Fuller•s o- Est *** 
1S'e6: l'uller•s Creelcsido Estates 
2005: Tolecb 

Lircoln Green *** 
1S'e6: Lin:oln GnlEn Sb:fivisicn 
2005: Mau!eeRi....,. 

Lu:as taZ1ty 
1S'e6: Mau1ee Ri....,. llllP 
2005: Mau1ee R!Yer 

1llll PCP: 1,654 
2005 PCP: 1,831 
1S1!6 Flew: 72 gxd 

CAPACITY: O.OS ng:! 
151!6: 0.12 ng:! 
2005: 0.13 ng:! 

1111l PCP: 714 CAPACITY: 0.10 ng:! 
2005 PCP: 714 1Sl!6: 0.21 ng:! 
1Sl!6 Flew: 318 gxd 2005: 0.00 ng:! 

1111l PCP: 2,352 
2005 PCP: 2,861 
151!6 Flew: li8 gxd 

CAPACITY: 0.17 ng:! 
151!6: 0.16 ng:! 
2005: o.oo ng:! 

1111l PCP: '55;s7 CAPACITY: 15.00 agd 
2005 PCP: 41J,'251 151!6: 9.01 ng:! 
151!6 Flew: 163 gxd 2005: 12.42 ng:! 

Ckll< q:.nirgs 1111l PCP: 0 
1S'e6: Ckll< q:.nirgs ln:l.strial Park 2005 PCP: 0 

CAPACllY: 0.18 ng:! 
151!6: 0.11 ng:! 
2005: o.oo ng:! 2005: Mor.m!e RI....,. 1S'e6 Fla<: 67 gxd 

Ckll< Terrace 
1S'e6: Ckll< Terrace llllP 
2005: Mau!eeRiver 

lhgcn s Shore 
1S'e6: lhgcn South Shore llllP 
2005: lhgcn Dt.Pa11: 

Tolecb ** 

1111l PCP: 0 
2005 PCP: 0 
1S'e6 Flew: 70 gxd 

CAPACITY: 0.00 ng:! 
1S'e6: o. 10 ng:! 
2005: o.oo ng:! 

1111l PCP: 31,763 CAPACITY: 8.00 ng:! 
2005 PCP: 38,365 1S'e6: 4.31 ng:! 
1S'e6 Flew: 114 gxd 2005: 5.41 ng:! 

1111l PCP: 1,400 CAPACITY: 0.23 agd 
2005 PCP: 1,670 1\11l6: 0.49 ng:! 
1S'e6 Flow: 3SO gxd 2005: 0.00 ng:! 

1111l PCP: 388, 191. CAPACITY: 1C2.00 agd 

1S'e6: 16.2 tpy II(]) 
2005: 18.0 tpy II(]) 

1S'e6: 5.8 tpf II(]) 
2005: 5.8 tpf II(]) 

1S'e6: 5.1 tpf II]) 
2005: 6.2 tpy II(]) 

1S'e6: 16.4 tpf lSS 
2005: 18.2 tpf lSS 

1S'e6: 5.8 tpf lSS 
2005: 5.8 tpy lSS 

1S'e6: 5.1 tpf lSS 
2005: 6.2 tpf lSS 

151!6: 0.0 tpf p 
2005: 0.0 tpf p 

151!6: 0.0 tpf p 
2005: 0.0 tpf p 

151!6: o.o tpf p 
2005: 0.0 tpf p 

1S'e6: 127.2 tpf II]) 1S'e6: 39.1 tpf lSS 151!6: 11.5 tpf p 
2005: 155.4 tpy II(]) 2005: 255.4 tpy lSS 2005: 14.0 tpf p 

1\11l6: 3.8 tpf II]) 
2005: 4.7 tpf II]) 

1Sl!6: 0.7 tpf II]) 
2005: 0.7 tpf II]) 

1\11l6: 4.7 tpf lSS 
2005: 5.8 tpf lSS 

1S'e6: 1.2 tpf lSS 
2005: 1.1 tpf lSS 

1\11l6: 0.0 tpf p 
2005: 0.0 tpy p 

1\11l6: 0.0 tpy p 
2005: 0.0 tpy p 

151!6: 41J.9 tpf II]) 151!6: 79.0 tpy lSS 151!6: 6.2 tpy p 
2005: 49.4 tpy II]) 2005: 95.8 tpy lSS 2005: 7.4 tpy p 

151!6: 27.0 tpf II]) 1\11l6: 22.1 tpy lSS 151!6: 1.4 tpy p 
2005: 32.3 tpy II]) 2005: 26.4 tpy lSS 2005: 1.8 tpy p 

1S'e6: Tolecb Bay v; ... llllP 
2005: Tolecb 

2005 PCP: 388,1151 151!6: 91.15 ng:! 151!6: 2,737.3 tpf EID 151!6: 6, 123.6 tpy lSS 151!6: 157.6 tpy P 
1\11l6 Flew: Z34 gxc1 2005: 91.'8 nu:! 2005: 2,741.9 tpy II(]) 2005: 6,m.8 1py lSS 2005: 157.9 1py P 

lllitEhcu!e 
1S'e6: lohitEhcu!e llllP 
2005: Mau!eeRi....,. 

** WXD aJ.NTY ** 
Haskirs 
1S'e6: Hasl<irs llllP 
2005: Hasl:ins 

1111l PCP: 2,819 CAPACITY: 0.29 ng:! 
2005 PCP: 3,915 151!6: 0.32 ng:! 
1\11l6 Fla<: 113 gxd 2005: 0.00 ng:! 

1111l PCP: 5li8 
2005 PCP: 723 
1S1!6 Flew: 115 gxd 

CAPACITY: 0.10 ng:! 
151!6: o.os ng:! 
2005: O.a! ng:! 

1111l PCP: 17,612 CAPACITY: 2.75 ng:! 
2005 PCP: 26,010 151!6: 3.00 ng:! 
151!6 Flew: 160 gxd 2005: 4.'8 ng:! 

1he ~ p!lrlt: is teirv ...,..-ded to 5.4 agd 

1\11l6: 8.0 tpf II]) 151!6: 10.9 tpy lSS 151!6: 3.1 tpy p 
2005: 11.1 tpf II]) 2005: 15.3 tpf lSS 2005: 4.3 tpy p 

1\11l6: 0.7 tpf II]) 
2005: 0.9 tpf II]) 

151!6: 0.5 tpf lSS 
2005: 0.7 tpf lSS 

151!6: 0.0 tpy p 
2005: 0.0 tpy p 

1\11l6: 119.2 tpf II]) 151!6: 241.8 tpy lSS 151!6: 8.7 tpy p 
2005: 177 .8 tpf II]) 2005: 360.6 tpy lSS 2005: 13.1 tpy p 

1!18.5 tpy p 

• .. Tolecb ird Q-eQ:n eecl1 an ird q:ierate cne padotge p!11111: not listed here, l:e:a.lle these p!lrlt:S cb not """" tEllES pol"' 
ants. 1he Q-eQ:n p!11111: Is a 5!n:l g:d 111it that..,..... the City llnicipol lklildirv en SEenn Road. 1he Toled:> p!11111: is 
a 41J,OOO a::d padotge p!lrlt: that senes the Hcuse of COrrecticn in llaterville Tanihip. - lids p!lrlt: Is so:n to be replaced with a ~ to the Lu:as cazity sanitary....,.. S)'Stsn. All three fa::il ities listed are 
......,...Cly In the dosi!Jl or bid p.ase. 

NOTE: 2'l'o p:pJ!sticn deroteS ro infonreticn awilible. 2'l'o flew for 2005 ,,_,. this p!11111: is ""l>"'ted to be abu:bJed bf 
thEn. 

Fu-titer details are glwn en these facilities in .lj:pen:li• E. 
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Ohio EPA has current Findings and Orders issued for a number of POTWs. Holders of 
NPDES permits are required under the Clean Water Act to be in compliance with their 
permits by July 1, 1988. That is the deadline for all Findings and Orders. Current Findings 
and Orders are detailed in Table 34. · 

liBMCE .!!!W!'AClllTY 

lfarixrV!ew 
InterdMrge-Fi"' Ira -~ s. Shore Park 
l'm')'sb."9 
l.hit<llcule 

lfarixrView 
llood CO S.D. 11211 -~ 
l'm')'sb."9 
l.hft<llcule 

TABLE 34 
POTW FINDINGS AND ORDERS 

. llcre 

:!HilX007"W Efflt.mt Limits 
2lllOOl02'W Efflt.mt Limits 
2P!IOOl2*!ll ts:ls. efflll!nt l lmits 

Status Of Facilities With Findings And Orders 

Harbor View 

1987 To tsp into Ca.nty Mtan 

Harbor View has sanitary sewers, but cannot use them. The City of Oregon received a 
grant for a Fa~yties Plan for Harbor View and the surrounding portions of Oregon. The 
Facilities Plan recommended construction of an interceptor sewer to serve the area. 
HUD awarded a grant to the Village of Harbor View for construction of local sanitary 
sewers, among other improvements, but EPA did not award a grant for construction of the 
interceptor. 

Interchange-Five Area 

Sanitary sewers to serve the Interchange Five area are being designed. These sewers will 
connect to the existing Wood County sanitary sewer system. Wastewater will receive treat­
ment at the Toledo Bay View WWI'P. 

Luckey 

The Village of Luckey has constructed interceptor sewers and a sewage treatment lagoon 
system. They went into operation in late 1987. 

Maumee 

The City of Maumee is separating its combined sewers in four-phases, spaced at three-year 
intervals. The first phase has been completed. The separation program is scheduled for 
completion in 1996. This construction program will result in the eliniination of 90% of the 
combined sewage bypasses. User fees, direct assessments and City funds will be used to 
finance the estimated $4 million cost of these improvements. . 

The existing combined sewer will serve as a sanitary sewer, and will be smoke tested to 
remove as many "clean water connections" (dO\:vnspouts) as possible. The re.e;ulators will 
remain in place with slide gates controlling overflow to the river. It is estimated that a 10% 
inflow component from foundation drains will remain in the system. The construction 
schedule by district is as follows: 

White Street District 
Sackett Street District 
Allen Street District 
Duane Street District 
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Oregon South Shore Park 

The subdivision of South Shore Park in Oregon is served by sanitary sewers and its own 
treatment plant. The system, however, has a severe inflow problem, and the plant is over­
loaded by excess flow. The City of Oregon plans to construct an interceptor along Bayshore 
Road to connect South Shore Park to the main wastewater treatment plant on DuPont 
Road. When the Bayshore Road interceptor is built, the South Shore Park treatment plant 
will be abandoned. Construction of this interceptor will also be necessary to extend service 
to the Harbor View area. 

Perrysburg 

Perrysburg is expanding its treatment plant from 2.75 mgd to 5.4 mgd. The expansion of the 
prim~ treatment facilities has been comJ?leted; expansion of the second treatment facili­
ties ism progress. Vacuum-assisted drying beds have also been added to the plant to 
improve sludge-handling capabilities. 

Whitehouse 

The Whitehouse Facilities Plan41 calls for the Village of Whitehouse to abandon its existing 
sewage treatment plant, and tie into the Lucas County system. The Village of Whitehouse 
has submitted plans to Ohio EPA for construction of an interceptor to tie into the County 
system. Construction will be completed in 1988. 
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PACKAGE SEWAGE TREATMENT PLANTS 

Package treatment plants frequently cause water quality problems. These are privately and 
publicly-owned treatment plants that serve mobile home parks, marinas, or restaurants in 
an unsewered area that produce too much wastewater for a septic tank. There are quite a 
few package plants in the Swan Creek watershed, especially around Toledo Express Air­
port, and on the fringes of the Toledo and Lucas County sewer systems. 

Package plants are not a large source of pollution, in terms of the overall Great Lakes 
Bas~P.ey are estimated to contribute roughly 1 % of the phosphorus which reaches Lake 
Erie. However, an improperly operated package plant can have a severe effect on its 
receiving stream, resulting in a local health problem. 

Past Work 

TMACOG staff has worked with OEP A and Couno/ Health Departments in the past on 
constructing inventories of package plants, and working with the owners and operators of 
the facilities to improve performance. 

Problem Summary 

Most package plants use the "extended aeration" process, which is similar to the "conven­
tional activated sludge" process commonly used by municipal sewage treatment plants. 
Package plants cause problems for a number of reasons, which are discussed below. The 
discussion below should be taken as a broad generalization. There are nearly a hundred 
package plants in Lucas County, and some of them are well-operated and maintained. 

IACK OF TRAINING AND IMPROPER OPERATION 

The extended aeration treatment process is complicated, and unless the operator has re­
ceived training, he probably will not understand it. Operating a package plant usually falls 
to a janitor, the manager, or the owner, depending on the particular situation. In most 
cases, the person operating the package plant has not had any training at all. 

For municipal sewage treatment plants and other treatment facilities which have NPDES 
permits, the Operator is required to have a License; obtaining that License includes taking 
courses and passing tests. Most package plants are not required to have NPDES permits 
for the reason that there are too many around to keep track of, let alone inspect and 
regulate. Ohio EPA does issue NPDES permits for package plants under five conditions, 
however: 

1. If the plant is operated by the County, or a municipality, 

2. If the facility requires an NPDES permit for another wastewater discharge, 

3. If the package plant is a known and continuing problem, 

4. If the facility is PUCO regulation, and 

5. If it is a State operated facility. 
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lACK OF MAINTENANCE 

The maintenance problem is closely-related to the operation problem. Failure of the plant 
operator to understand proper operation directly results in many maintenance problems. 
Another maintenance problem is that the work tends not to get done for the simple reason 
that most people consider working on the sewage plant an unpleasantjob. Unless some­
body from EPA or the Health Department comes around to remind them, they tend not to 
doit. 

LACK OF ENFORCEMENT 

Ohio EPA has responsibility for enforcement for package plants. The main problem is that 
there are a lot of packaie plants around. Just keeping track of them has been a problem. 
Lack of staff to do field inspections and write letters has also been a problem. 

Under a law passed in 1985, the County Health Department may contract with Ohio EPA 
to perform inspections and charge license fees for package plants under 25,000 gpd. Wood 
County has signed such a contract, but Lucas and Ottawa Counties have not. Lucas County, 
however, uses nuisance abatement and health statutes to conduct inspections, and attempts 
to visit plants monthly. They do not inspect plants which have NPDES permits. Enforce­
ment actions remain the responsibility of Ohio EPA 

Pho~horus 

In most cases, there is no data on what a given package is discharging, in terms of quantity 
of flow or nutrients. However, work has been done q~ what the ,f,ff!uent quality of an 
extended aeration package plant "typically" is. WPCF' and EPA suggest figures of 2 
ppm with filters and 4 ppm without. However, these values were obtained using trained 
plant operators. For purposes of estimating phosphorus loadings from package plants in the 
RAP Area, a figure of 4- ppm P will be used. 

Using an estimated total package plant effluent volume of 2.09 mgd (see Appendix D), the 
total phosphorus contribution would be 12.7 tons/year. Deducting package plants listed in 
Appendix D which are also POTWs (Oak Terrace, Oak Openings lndustnal Park, Bent­
brook, Fuller's Creekside Estates, and Lincoln Green: see Appendix B) leaves a contri'bu­
tion of 9.4 tons P /year for the remaining plants. This number is an approximation, intend­
ed to put the phosphorus loading from this source in perspective with the other sources. 
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AGRICULTURAL RUNOFF WATER POLLUTION 

The croplands of the Maumee River Basin are major sources of sediment, phosphorus, 
nitrate and pesticide loadings to the Maumee River System. These pollutants originate 
primarily upstream of the AOC and are transported to the lower Maumee River and Lake 
Erie where they negatively affect water quality. 

We are fortunate to have an extensive record of sediment and nutrient loads for the 
Maumee River. The U. S. Geological Survey water quality monitoring site at Waterville 
O!iio ~gs been in existence since 1950. The drainage area above the gauge is 6,330 square 
miles. 

Sediment and nutrient loads for the Maumee have been reported by the Water 2Quality 
Laboratory of Heidelberg College as shown in Table 35. 

TABLE 35 
HISTORICAL SEDIMENT & NUTRIENTS FOR THE MAUMEE AT WATERVILLE 

(in metric tons) 

YEAR SUSPENDED TOTAL SOLUBLE N03+ 
SOLIDS PHOSPHORUS REACTIVE NO~ PHOSPHORUS NI ROGEN 

1982 1,280,000 2,820 576 28,400 
1983 947,000 2,080 286 26,200 
1984 1,080,000 2,660 389 35,450 
1985 897,000 1,900 128 24, 100 
1986 1,221,000 2,434 30,800 
Source: Heidelberg College Water Quality Lab 

The extent to which these loads are attnbutable to non·point sources and particularly agricul­
ture has been the topic of several significant studies and reports. Studies performed by 
TMACOG, the U.S. Army Corps of Engineers Lake Erie Wastewater Management Study, 
Pollution from Land Use Activities Reference Group (PLUARG) of the International Joint 
Commission, Great Lakes National Program Office, and Water Quality Laboratory: of Heidel­
berg Colle~e have documented the magnitude and nature of the problems affecting the 
Maumee River. In addition, the Ohio EPA has prepared the State of Ohio Phosphorus Reduc­
tion Strategy for Lake Erie which in tum is included in the United States Task Force Plan for 
Phosphorus Load Reductions from Non-Point and Point Sources on Lake Erie, Lake Ontario, 
and Saginaw Bay. 

The conclusions of these numerous studies provide the basis for our knowledge of the fact 
that agriculture is a major source of pollutants (sediment, phosphorus, nitrogen, pesticides) 
to the Maumee River. Phosphorus and sediment have received the majority of the atten­
tion because phosphorus has been identified as the key limiting nutrient in Lake Erie and· 
sediment has been identified as the vehicle for transporting phosphorus. Nitrogen and 
pesticides have both received greater attention in recent years as public health issues. 

Each of the pollutants originating from agricultural sources in the Maumee River and their 
impacts are discussed in the following sections of this report. 
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Sediment 

Sediment is considered to be the most prevalent non-point source pollutant by volume. By 
Ohio law (Agricultural Pollution Abatement and Urban Sediment Pollution Abatement 
Law), sediment is defined as "solid material", both mineral and organic, in SUSI?ension and 
being transported, or moved from its site of origin by air, water, gravity, or ice and has 
come to rest on earth's surface either above or below sea level" Therefore, soil particles 
are not considered sediment until they are detached and are being transported or have 
come to rest on the earth's surface. 

Soil erosion is the removal and loss of soil from the land br. rainfall, flowing water or wind 
action. Sedimentation is the resulting build-up of this soil in the downstream areas and 
Lake Erie. 

Soil erosion rates (per acre) in the Maumee River Basin are generally low, but because of 
the amount of lanain agriculture, erosion from cropland poses a major pollution problem. 
The fine textured soils of the Maumee Basin are easi!Y displaced and washed away by the 
rain. The sediment load in the Maumee River at high flow has been measured to exceed 
150 thousand tons per day. The average annual sediment load from the Maumee River is 
1.2 million tons per year, but it can accumulate to nearly 2 million tons per year. 

There are numerous problems created by suspended and deposited sediment. These 
problems include: 

1. Increased treatment costs of water supplies due to increased levels of suspended 
sediment. The taste and odor of the treated water can also be affected by these 
increased levels; 

2. The reduced aesthetic quality of water for recreation purposes; 

3. Reduced light penetration caused by turbidity which reduces photosynthesis thereby 
preventing aquatic plant growth, disrupting the food chain and impairing biological 
systems; 

4. Decreased visibility in the water which affects the ability of fish to feed as well as 
create a safety hazard for boaters, swimmers, and water skiers; and 

5. Provides a vehicle for the transport of phosphorus and other pollutants. 

6. Cause species extirpations and impacts on biological communities. 

Deposited sediment problems include: 

1. 

2. 

3. 

Navigation problems in Toledo Harbor and the necessity to provide annual mainte­
nance dredging of 1 million cubic yards per year. 

lnipaired biological systems due to covering of the bottom spawnin& and feeding 
areas of fish. In addition, deposited sediment reduces the productivity of many 
species of aquatic organisms which are food for fish. · 

Filled draina~e ditches which require expensive ditch maintenance and environmen­
tally destrucuve channelization and modification to restore usage. 

The Lake Erie Wastewater Management Study was conducted by the U.S. Army Corps of 
Engineers pursuant to Section 108 of the Clean Water Act of 1972. The LEWMS used the 
Laiid Resources Information System (initially developed by TMACOG) to calculate exist­
ing Potential Gross Erosion for the Lake Erie Basin. The Maumee River Basin in its 
entirety was identified as having 2,596,736 acres of cropland which contributed 9,092,447 
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tons !>~ pot~tial gross erosion, or an average of 35 tons of soil loss to the acre under 1978 
conditions. 

The State of Ohio Phosphorus Reduction Strategy for Lake Erie (1985) divided the Lake Erie 
drainage area (Ohio portion only) into 34 hydrologic groups. Table~~ identifies 14 of 
these hydrologic groups that make up the Maumee River Basin in Ohio. Table 34 shows 
that there was 3,322,095 total acres in the Ohio portion of the Maumee River Basin and 
the Lower Maumee River Area of Concern in 1980. These were estimated to yield 
6,384,071 tons of sediment at the edge of the field or 1.9 tons/acre/year. 

This difference between the Ohio Strategy and the LEWMS is likely the result of higher 
levels of erosion in the Indiana and Michigan portions of the basin and a difference in 
methodology. In either instance, both studies support the concept that there are many 
acres with low levels of erosion which add up to a substantial contnoution of sediment to 
the streams and rivers of the Maumee River Basin. 

These calculations of Potential Gross Erosion by the LEWMS and for the Ohio Phospho­
rus Strategy have been designed to develop a relationship between soil erosion on the 
croplands and the sediment that is actually transported to Lake Erie and its tributaries. 
The calculation of Potential Gross Erosion reflects the soil loss from the field. The trans­
port of the soil particles may or may not continue for some distance until it actually arrives 
downstream. The sediment delivery ratio reflects the percentage of material that actually 
is transported to an area of d4yos1tion. The LEWMS calculated the sediment delivery 
ratio for the Maumee as 9.:;.fo. The Ohio Phosphorus Strategy calculated a delivery ratio 
of 13.7% for the Maumee. 

TABLE 36 
SEDIMENT AND PHOSPHORUS AFFECTING THE MAUMEE AOC 

BASIN TOTAL 1980 GROSS 1980 PHOS 
NAME (Ohio Basins Only) AREA EROSION YIELD 

(ACRES) (TONS/YR) (MT/YR) 

Ten Mile Creek (Ottawa River) 107,134 140,722 118 
Maumee River Mainstem 181,444 235,881 185 
Maumee River Mainstem 203,296 327,952 182 
Maumee River Mainstem 308,683 461,697 290 
Tiffin River 357,200 626,537 337 
Auglaize River Mainstem 251,952 636,346 236 
Little Auglaize River 261,142 680,900 316 
Auglaize River Headwaters 249,105 571,666 275 
Blanchard River 490,220 788,072 364 
Ottawa River 233,700 515,773 256 
Maumee River Mainstem 129,748 357,212 140 
St. Mary's River 289,600 642,317 312 
St. Joseph River 151,347 216,764 106 
Lake Erie Direct (partial)* 107,517 182,232 111 

TOTAL 3,322,095 6,384,071 3,234 

* Includes 46% of Group 14 watersheds from the Ohio Phosphorus 
Strategy. This includes all of the drainage between Crane 
Creek and the Maumee River. 

Source: State of Ohio Phosphorus reduction Strategy for Lake Erie 
(1985). 
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Phosphorus 

The phosphorus associated with sediment, as well as the phosphorus from other sources 
such as urban runoff, combined sewer overflows and industrial and municipal discharges, 
has been identified as the principle limiting nutrient in the cultural eutrophication of Lake 
Erie. It is also responsible for eutrophic conditions in the Lower Maumee River, Maumee 
Bay and the tnbutaries of both. 

Eutrophication is a natural aging process generally descnbing the fertilio/ (mainly aquatic 
plant productivity) of lakes. Over time, a lake will become filled with sediment and organi­
¥!Y derived material from streams draining i~ watei;shed and from atmOSJ?heric deposi­
tion. These processes occur naturally and will fill in a lake on a geologic time scale. 
However, man's activities within a drainage basin can alter the natural processes in a 
watershed and accelerate this (extinction) process. This latter situation is referred to as 
cultural eutrophication to distinguish it from the natural process of aging of a lake. 

Cultural eutrophication is caused by the excessive loads of aquatic plant nutrients (usually 
phosphorus) to natural waters. These nutrients, in turn, can produce nuisance growths of 
algae and higher aquatic plants which interfere with man's use of the water. While some 
lakes are naturally eutrophic, in that they receive a sufficient supply of phosphorus and 
nutrients from other sources to produce nuisance growths, an increased nutrient load to a 
water bocty.has most often been associated with an intensification of human activity in the 
drainage area surrounding the water body. 

A major focus of the Lake Erie Wastewater Management Study was to assess the relative 
importance of point source and non-point source contributions of phosphorus and other 
pollutants. Their conclusion was that even after the major wastewater treatment plants had 
achieved the 1 mg/I standard for phosphorus, there would still be a need to reduce phos­
phorus contributions to Lake Erie from non-point sources by 47% in order to upgrade the 
Western and Central Basins of Lake Erie to a stable trophic condition. Such improvement 
would generally be associated with improved water quality in that the fertility levels would 
be moderated and nuisance growths would be eliminated. 

The Water Quality Agreement of 1983 between the United States and Canada includes 
Annex ill which establishes a phosphorus loading target for Lake Erie of 11,000 metric 
tons per year. It also called upon the United States and Canada to prepare strategies to 
achieve this load reduction. The United States Task Force Plans for Phosphorus Load 
Reductions to Lake Erie, Lake Ontario, and Saginaw Bay establishes a total Lake Erie 
reduction of 1700 metric tons of which Ohio is responsible for 1,390 metric tons. 

Ohio has prepared the Phosphorus Reduction Strategy for Lake Erie which sets out Ohio's 
plan to reduce 1390 metric tons of phosphorus. Agricultural sources are considered to 
contribute about 64% of the total phosphorus load to the Lake. Therefore, they have been 
assigned 64% of the reduction, or 890 metric tons/year of phos{>horus. The strategy identi­
fies 112 watersheds in the Lake Erie Basin that are to receive priority treatment with 
conservation tillage. To meet the required reductions, conservation tillage practices are to 
be adopted on 50% of these acres. 

The Maumee River Basin contains 57 of these watersheds which are divided into water­
shed groups according to the Planning and Engineering Data Management system for Ohio 
(PEMSO) developed by OEPA (Table 37). These watersheds contain 1,095,979 acres of 
cropland which contribute 1, 197 metric tons of phosphorus. The strategy proposed that this 
contribution would be reduced by 447 metric tons. This is about half of the required Ohio 
phosphorus reduction from agriculture. 

Achieving this reduction will improve water quality in the lower Maumee River and 
Maumee Bay as well as Lake Erie. However, most of this problem originates upstream 
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from the AOC and will have to be addressed in these upstream areas. 

TABLE 37 
PROPOSED PHOSPHORUS REDUCTIONS 

FOR PRIORITY WATERSHEDS BY PEMSO WATERSHED GROUP 
Maumee River Basin 

PEMSO CROPLAND AGRICULTURAL PHOSPHORUS 
WATERSHED PHOSPHORUS REDUCTION 
Group # Acres H Tons H Tons 

1. Ten Hile Creek 51,364 74 26 
2. Maumee River Hainstem 90,468 116 41 
4. Maumee River Hainstem 56,005 41 20 
5. Tiffin River 159,418 132 63 
6. Auglaize River Hainstem 78,059 73 28 
7. Little Auglaize River 143,374 146 54 
8. Auglaize River Headwaters 140,398 139 55 

10. Blanchard River 74,189 161 42 
11. Maumee River Hainstem 46,549 55 21 
12. St. Mary's River 192,277 181 69 
14. Lake Erie Direct (Partial) 63,878 78 28 

TOTAL 1 095 979 1 197 447 

Source: State of Ohio Phosphorus Reduction Strategy for Lake 
(1985) 

Erie 

Nitrogen 

Nitrogen is an essential plant nutrient and is applied to cropland as a fertilizer. Nitrogen is 
also a nutrient for aquatic plants although it is less of a limiting factor than phosfhorus, 
and therefore, has not received the same level of attention in water quality contro strate­
gies. The concentrations of nitrate nitrogen increase during runoff events. However, ni­
trates are soluble and are carried to the waterway with the runoff rather than adsorbed to 
sediment as is phosphorus. Tile effiuent often carries nitrates to the waterways. 

Dr. David Baker of Heidelberg College reports that the nitrogen export rate for the 
Maumee River Basin is 19 kg/hectare/year ( 17.1 lb./acre/year) and that this is much 
higher than national averages. This re_presents an amount equal to about 50% of the 
amount of fertilizers applied by farmers m the basin each year and represents a significant 
loss to these farmers. 

Table 35 shows that the annual load of nitrate/nitrite nitrogen in recent years has ranged 
from 24,100 metric tons to 35,450 metric tons. The 1982 water year which has been select­
ed as a typical or average year for the Great Lakes had an annual load 28,400 metric tons · 
of nitrate/nitrite nitrogen. 

Nitrate nitrogen levels in the Great Lakes have been increasing. Lake Erie has experienced 
an increase of 7.95 ppb/year over the period of 1970 to 1986. The International Joint 
Commission has expressed concern about this increase and has recommended that research 
be performed to identify the effects of these increases. 

Nitrate concentrations have exceeded the 10 mg/I standard on the Maumee River.This 
usually occurs during the spring when fertilizer application and runoff events are likely. 
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The standard was exceeded 92% of the time during May, June or July. Peak concentration 
for the period of time ranged from 10.3 to 12.3 mg/L Public health concerns about nitrate 
nitrogen have constituted the major effect of these events. The solubility of nitrate nitro­
gen adds to the public health concerns about nitrates because they are difficult to remove 
through the standard drinkin~ water treatment process. As a result, drinking water alerts 
have 6een issued for communities that utilize the Maumee River for their drinking 511pply. 

Pesticides 

A recent report by the Water Quality Laboratocy of Heidelberg Colle~e entitled Lake Erie 
Agro-Ecosystem Program: Sediment, Nutrient, and P¢idde Export Studies (Prepared for the 
Great Lakes National Program Office) is the most thorough review of pesticide loads in the 
Maumee River. A Sllmmal)' of the situation as reported in this document follows. 

During spring and early summer, the concentrations of many currently used pesticides 
increase m Lake Erie Tnoutaries. In general, the concentrations of herbicides are much 
higher than the concentration of insecticides, and concentrations of both are generally 
pro_portional to their usage. The herbicide concentrations in these rivers appear to be 
higher than in many other rivers draining cropland. The effects of these herbicides on 
ambient water quality remain uncertain. Because of the low acute toxicity, the relatively 
low persistence and the insignificant bioaccumulation of most herbicides, direct toxic ef­
fects on animal life in streams and rivers al'pear unlikely. However, the concentrations of 
herbicides observed in these streams are within the range where effects on both algal and 
higher aq_uatic plant communities could be expected. Such effects may already be manifest 
in the extsting algal and rooted aquatic plant communities in this region's streams and 
rivers, and within their associated wetlands and bays. Changes in these plant communities 
could affect the fish and invertebrate communities in streams and rivers. Also the herbi­
cide concentrations could possibly induce behavioral responses in animals that could be 
detrimental to these communities. 

Most of the pesticides present in streams occur primarily in the dissolved state rather than 
attached to the sediments. Consequently, the removal of sediments at drinking water 
treatment plants does not remove most pesticides. Since other aspects of conventional 
water treatment, such as chlorination, do not remove or alter these compounds, finished 
tap water has vecy similar concentrations of these pesticides to those found in the raw 
water. At present, the U.S. Environmental Protection Agency has not established maxi­
mum contaminant levels in drinking water for any of the herbicides monitored in these 
studies, even though this set of herbicides makes up about 85% by weight of the herbicides 
used in Ohio. Standards for several of the major herbicides should be set by the federal 
government in the near future. 

For the rresent several states are establishing their own drinking water standards and the 
Nationa Agricultural Chemicals Association has also sug~ested interim health guidance 
levels for some compounds (NACA 1985). The concentrations of herbicides in Lake Erie 
tributaries do exceed some of these guidelines, for relatively short periods of maximum 
concentration. Activated carbon can be used to remove these compounds at water treat­
ment plants and research is underway to evaluate other possible treatment techniques. 

Table 38 contains information about the concentrations of pesticides in the Maumee River 
at Waterville (at the upstream end of the Area of Concern) and their extrapolated loads to 
the lower Maumee River. The accuracy of the load estimates is dependent on the frequen­
cy and representiveness of the pesticide samples and the flow data. Infrequent pesticide 
samples are more often the limiting factor than is inadequate flow data. 
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TABLE 3B 
PESTICIDE CONCENTRATIONS AND EXTRAPOLATED LOADS 

PESTICIDE TRADE 19B3 19B4 19B5 
NAME Cone. Load Cone. Load Cone. Load 

l!l!b kg l!l!b kg l!l!b kg 

Siamazine Princep 0 0 0.1B5 290.95 0.165 67.33 
Carbofuran Furadan 0.175 245.95 O.lBB 509.3B 0.046 27.41 
Atrazine Aatrex 1.751 2476.11 2.975 4B07.74 1.902 727.B9 
Terbufos Counter 0.001 2.35 0 .53 0.001 0.34 
Fonofos Dyfonate 0 0 0.002 6.45 0 0.53 
Metribuzin Sencor, 0.443 700.06 0.44B 1Bl6.42 0.254 125.68 

Lexone 
Alachlor lasso 1.046 2053.38 1.756 5251.98 0.472 264.131 
linuron 0.036 46.86 0.040 54.96 0.013 19.81 
Metolachlor Dual 1.308 1763.06 1.574 3056.82 1.316 61B.73 
Cyanazine Bladex 0.662 1160.B7 1.146 288B.98 0.322 137.28 
Penoxalin 59.91 118.51 0 

Concentration is the "Time Weighted Mean Concentration• 
the time period of April 15 to August 15. 

and is calculated for 

Source: Lake Erie A~%-Ecosystem Program: Sediment, Nutrient, and Pesticide 
Expon Studies 
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OPEN WATER DISPOSAL OF DREDGED MATERIAL 

The Corps of Engineers (COE) annually conducts maintenance dredging of the Toledo 
Harbor m order to maintain the depth of the shipping channel. This dredging produces 
between 800,000 to 1,000,000 cubic yards of dredged material annually. In recent years 
(since 1970s), about 90 to 95% of the material was placed in one of the confined disposal 
facilities (CDF) at the mouth of Maumee Bay. In September 1984, the COE proposed to 
change operations to open lake dispose of about 60% of the dredged matenal from the 
Maumee Bay portion of the channel (and upper 2 miles of river channel) due to cleaner 
samp_ling. The remainder of the more polluted material was to be placed in the CDF. 

US EPA found that portions of the material were suitable for open lake disposal with the 
following stipulation: 

"Potentially adverse impacts of open-water disposal should be minimized by locating 
the open-water disposal sites in areas where ~ sediment will remain in-place and 
where biological productivity is relatively low. 

Ohio EPA has provided annual Section 401 Water Quality Certifications (required for 
dumping operations) with S.Pecial stipulations. In 1985 and 1986 the COE was required by 
Ohio EPA to conduct momtorlng operations and the Toledo-Lucas County Port Authority 
and the City of Toledo were to explore alternatives for the reuse and or disposal of the 
material other than open lake disposal. In 1987, the annual 401 certification also included 
the following stipulations: 

The Ohio EPA intends to impose the following conditions on any future 401 Certifi­
cations to dredge the federal navigation channel at Toledo harbor from lake mile 2 
outward over the next four years. These conditions will be imposed provided the 
lake channel sediments remain classified by USEP A as suitable for open lake dis­
posal. 

1988 - The Corps shall open lake dispose an amount not to exceed 90% of the 
material dredged from the lake channel. The Toledo-Lucas County Port Authority 
and the City of Toledo are responsible for identifying reuse alternatives for at least 
10% of the dredged material. This volume shall either be placed in a confined 
disposal facility, with the commitment that an equal amount be removed from a 
confined disposal facility prior to 1989 lake channel dredging, or used in a (direct) 
reuse project. 

1989 - Same as 1988 except that the open lake disposal is restricted to 70% of the 
material and 30% is to be subjected to reuse alternatives. 

1990 - Same as 1988 except that open lake disposal is restricted to 50% of the 
material and 50% is to be reused. 

No open lake disposal of dredged material will take place after 1991. The Toledo­
Lucas County Port Authority and the City of Toledo are responsible for identifying 
reuse alternatives for 100% of the dredged material. This volume shall either be 
placed in a confined disposal facility, with the commitment that an equal amount be 
removed from a confined disposal facility 151iior to the following year's lake channel 
dredging, or used in a direct reuse project. 
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Differences of Qpinfon 

There are several effects of open water disposal that have or may have negative impacts on 
the Area of Concern. These effects have been described and documented by various 
sources, however, there are still considerable differences in opinion over the extent of the 
impacts. Therefore, COE comments on the problems summarized below have been in­
cluded. 

COE Comment: Open lake disposal is considered to be environmentally suitable for dis­
posal at the present clisJ?osal site by USEP A. Furthermore, the most recent and most spe­
Cific studies and testing mdicates that overall there max be no measurable negative impacts 
due to lake disposal. It even seems likely that lake disposal could have beneficial effects 
related to covering polluted bottom areas and in providing better contoured underwater 
habitat for fish. 

Local Comment: The material does not stay at the dis.Posa! site but is dispersed by the 
currents and wave action. The current open lake dump site was previously used as a part of 
a 155 acre site one which material was dumped. The COE reports that 3,840,000 cubic 
yards were dumped on the site from 1965 to 1975. When the site was put back into use in 
1985, water depths ranged from 20 - 24 feet which were very similar to the area surround­
ing the dump site. Had the 3,840,000 cubic yards that were placed on the site remained, 
then it wouli:I have formed a column rising 15.5 feet off the bottom and would result in 
water depths that averaged about 7 feet. Since this is not the case, an'!;the material is 
gone, it is evident that it erodes away over a relatively short period of time. 

COE Comment: Soundings clearly indicate that material dumped from 1965 - 1975 is 
basically still there. The dump site depths are not similar to the surrounding bottom (see 
attached sketch). Calculations of depths (above) are in error due to an error in area (640 
acres vs. 155 acres). Several years of capacity remain at the present site. 

Local Comment: Material from the Lake portion of the shipping channel is not similar in 
physical composition to the lake bottom surrounding the dump site: more silt ( 46% in 
dredged material compared to 27% in lake sediments near the disposal site); more clay 
(29% to 13% in lake sediments); and much less sand (25% in dredged mate~ and 69% in 
lake bottom sediment). The dredged material is also higher in phosphorus. Therefore, 
the erosion and resuspension of the dredged materials resulting m the bottom sediments of 
the surrounding areas to be covered with lower quality dredged material. 

COE Comment: The physical characteristics of dredge material varies somewhat from area 
to area and depending on how deep the dredge is dredging. The bottom of the Bay is 
certainly similar in some aspects to the dredge material because most, if not all,·of the 
material in the Bay originally came from the same upland sources of the Maumee River. 
Both dredge and bottom material have also been subject to much of the same pollutant 
sources. Thus it seems more correct to say that both are similar than not similar overall. 

SUSPENDED PARTICUIA1ES / TURBIDTIY 

Local Comment: During the dumping operations, a turbidity plume is created that is per­
sistent for the duration of dumping operations and extends well beyond the one square 
mile of the dump site. This turbidity plume has been observed by numerous individualS and 
has been extensively photographed. This corresponds with

5
!Jie fact that dissolved solids 

violated water quality standards during dumping operations. 

COE Comment: Turbidity plumes need further study as to how much material is transport­
ed or suspended. Even a trace of material may be visible and the Corps position is that 
practically all the material goes immediately to the bottom. Remaining quantities at the 
disposal site support this. 
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Local Comment: !iforatory tests have shown that 24% of the material remains in suspen­
sion after 24 hours. A 1972 study has shownJ:hat the current movinii; across the Western 
Basin of Lake Erie will move 0.3 feet/second. .:>:S-Therefore, the matenal could move 25920 
feet or 4.9 miles in 24 hours. Herdendorf has shown the average velggity of Detroit River 
water flow in western Lake Erie is approximately 0.5 feet/second. This also demon­
strates that the material can be spread around the Western Basin. 

COE Comment: Hopper dredge disposal as done in the Bay with a split-hull dredge does 
not leave the amounts suspended as with an agitated laboratory sample. The dredge load 
"slides" to the bottom essentially in bulk. Most, if not essentially all, of the material is still 
~tare after 20 years in site #2 so actual resuspension after 24 hours appears to be drasti-

y lower than the 24% from lab testing. The remaining material in site #2 also under­
mines the conjecture that substantial amounts of resuspeni:led material are transported for 
miles around the Bay. Survey lines one-quarter mile from site #2 also showed no change 
from 1985 to 1987 thus indicating no detectable movement of material. 

WA1ER QUAIITY 

Local Comment: Pursuant to the provisions of the Section 401 Water Quality Certification 
issued by Ohio EPA, the COE conducted monitoring of water quality coni:litions on the 
dump site and in surrounding water in both 1985 and in 1986

3
A change in pH that violated 

Lake Erie Water Quality Standards was reported for 1985. 7-The 1986 monitoring pro­
gram detected several violations of Lake Ene Water Quality Standards both o~d off the 
dump site, including coSlfer, cadmium, iron, mercury, and dissolved solids. This was 
acknowledged by COE. The 1986 monitoring progr5~ag~o shown several impacts 
on water quality conditions around and off the dump site. • In addition, an early algal 
bloom was identified by Robert Stevenson of the Toledo Division of Water. This was the 
earliest recorded at mf Toledo Water Intake since 1976. He attributes this to the dumping 
of dredged material. 

COE Comment: The Corps interpretation of the monitoring of 1985 and 1986 was that 
there were no violations that could be attributed to the disposal operations. One violation 
noted above was from sampling done before disposal started. Other apparent violations 
were not true violations because simultaneous remote reference results indicated that 
conditions were no worse at the disposal site than at the remote reference sites. Algae 
blooms are co=on to Maumee Bay and it is only conjecture to attribute these to dredge 
disposal miles away. A Corps bioassay report on the Bay is to be complete in April 1988. 
This hopefully should clarify some enVIronmental misunderstandings. 

Local Comment: The effect of the open water disposal on phosphorus loads has also been 
a topic of study. Bioavailable phosphorus concentrations in the Lake portion of the ship­
ping channeJ.rre higher than those of the surrounding Lake according to work performed 
by DePinto. Annual loading of bioavail~le phosphorus is 101 metric tons/year or 28% 
of the average annual Maumee River load. 

COE Comments: Annual loadings of bioavailable phosphorous is .4 to .6% not 28% as 
reported above (per CENCB-ED from DePinto research). 

EFFECT ON MUNICIPAL WA1ER SUPPLIES 

Local Comment: City of Toledo has repeatedly stated that the current dump site is within 
an area where current will carry the material to the water intake and requested that the 
dump site be moved further to the East and NortJb Stevenson has stated that water from 
the dump site does arrive at the water intake. This conforms to the prediction of 
movement of the material over a 24 hour period that was described above. Movement of 
the material may carry toxics or other org~1chemicals whose limits are below the level of 
sensitivity of testing performed by the COE. 
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COE Comment: As'stated previously this is largely conjecture, and data needs to be de­
veloped on resuspension and its effect on phosphorous levels. 

CDF Alternatives 

An economically feasible and environmentally acceptable site or method for future dis.P,OS· 
al of dredged materials that are unacceptable for open-lake disposal will be required within 
two to five years. Within this time periOd, the existing active 242-acre CDF will be filled to 
capacity. 

Disposal alternatives that have been mentioned for consideration include: upland use of 
the dredged material at Maumee Bay State Park, Buckeye Basin Greenbelt Parkway, and 
various old landfill sites; construction of a CDF along the east side of Woodtick Peninsula 
to prevent the continued erosion of the peninsula and provide some protection to the 
marshes, marinas, and other lands west of the peninsula; mcreasing the height of the dike 
around the active 242-acre CDF or around the old Island 18 (Grassy Island) CDF to in­
crease disposal capacity; or constructing a new CDF at one of the four potential alternative 
locations adjacent to the navigation channel 

The preferred action identified by the COE in the Draft Environmental Impact Statement 
invofves the construction of a new lake shore CDF (Alternative lC) bounde<i on the north­
east and southeast sides by the existing 242-acre CDF, on the south side by the Port Au­
thority CDF, and on the west and northwest sides by a 4,265 foot long dike to be built to a 
top efevation of 23.5 feet above the LWD elevation of 568.6 feet (IGLD, 1955). The new 
CDF would occupy about 176 acres of Maumee Bay and would provide about 162 acres of 
disposal area. 

As long as the water quality of the lower Maumee River is significantly degraded, rapid 
mixing of river and bay waters appears to be important in minimizing the zone of influence 
of the river water in Maumee Bay. It is expected that water quality in the lower Maumee 
River will continue to improve, but the process will be a very gradual one. A new CDF at 
three of the sites considered, or even an expansion of Grassy Island to the northwest would 
result in reduced mixing in the "shadow zone" of the CDF. Even the construction of a CDF 
at the preferred site near the existing active CDF will have some impact on mixing by 
eliminating the 176-acre embayment area as a mixing zone and shifting the mixing zone to 
the north of the site. 

The impacts of this construction on mixing might be greater if it were not for two amelio­
rating factors. First, much of the river flow does not pass by the preferred site due to an 
average withdrawal rate of about 1149 cfs by the Toledo EdiSon Bayshore Power Plant, the 
mouth of whose intake canal is located at the southwest comer of the proposed CDF site. 
Comparing this average withdrawal rate to the discharge frequency data for the Maumee 
River at Waterville indicates that for the period of June through August, the river flow 
exceeds the power plant withdrawal rate less than 50 percent of the time. Thus, for per­
haps half of the time during the summer months, water may be moving from the bay across 
the face of the site to the power plant intake, rather than from the river into the bay area. 
The second ameliorating influence is the additional water mass mixing produced by winds . 
and seiches. The resulting movement of water masses can cause bay water to move several 
miles into the lower Maumee River. Thus, even when river flow rates substantially exceed 
the.withdrawal rate of the power plant, the site will often be under the influence of bay 
water due to a wind or seiche induced movement of bay water up into the Maumee River 
estuary area. 

The preferred site was selected primarily due to the fact that the amount of diking re­
quired, and thus the cost of construction, would be much lower than at any other location 
in Maumee Bay. Even the most efficient of designs for a 176-acre CDF at another loca­
tion, such as an extended semi-circular CDF expansion of the northwest side of Grassy 
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Island, would require a dike approximately 60 percent longer than the one .eroposed. Only 
the most serious of water quality impacts or the elimination of the most umque of fish and 
wild-life habitats might have precluded the selection of this site for construction of a new 
CDF. The water quality impacts of this alternative should be relatively minor, and the fish 
and wildlife resources of the site are significant but not unique. 

Environrnenta] Conditions 

In 1986, the Ohio EPA conducted an extensive biological and water quality survey of the 
lower Maumee River, with some additional fisheries surveys in Maumee Bay. The data are 
presently being analyzed by the agency. A preliminaiy data set of surface and bottom DO 
readings were taken on 8 to 10 dates between July 14 and October 8, 1986. The combined 
mean for River Mile 1.0 is about 5.1 ppm (range 3.3 to 6.3 ppm), for River Mile 05 about 
5.4 ppm (range 3.6 to 7.3 ppm), and for the mouth near Presque Isle about 55 P,Pm (range 
3.1to15 ppm). These values are somewhat higher than values from earlier studies indicat­
inj! that some improvement in water quality has occurred between the early 1970's and the 
mid-1980's. 

While Maumee Bay has historically been influenced by the degraded water quality of the 
lower river, and this influence has been increased by the construction of the 242-acre CDF, 
the aquatic communi!Y of the site and of the rest of Maumee Bay is not a &fpauperate 
assemblage. The application of the pollution classification of Wright (1955) to oenthic 
invertebrate data indicates that the area southeast of the navigation channef is lightly pol­
luted, the navigation channel and the area northwest of the channel is moderately polluted, 
and the area near the Toledo Sewage Treatment Plant discharge is heavily polluted (see 
Figure 6). 

Just as the water 9uality in the bay has apparently improved and will continue to improve, 
the sediment quality also appears to have improved significantly. A prime example would 
be that the dredged sediments from Lake Mile 2 to Lake Mile 8 are now considered suit­
able for open-lake disposal. Another indication of this change is the change in the benthic 
community of the bay. In 1930, 1961, and 1982, a series of stations throughout the western 
end of the western basin of Lake Erie were sampled for benthic macrofauna. From 1930 to 
1961, the stations in and near Maumee Bay either remained at high level of pollution or 
became much more polluted, as evidenced by the number of oligochaets per square mile 
and by loss of pollution intolerant organisms such as Hexagenia mayfly nymphs. , 

By 1982, the trend had dramatically reversed itself, at least conc~ng the numbers of 
oligochaets. The 1930 survey results~re presented in Wright (1955) and the 1961 survey 
results~ Carr and Hiltunen (1965). The 1982 data Manny, Hiltunen and Judd (unpub­
lished) are preliminary, have not yet been statistically analyzed, and are subject to some 
modification. Note that while the density of oligochaets has decreased at stations in and 
near Maumee Bay, the densities at most stations further offshore have remained relatively 
the same or increased. 
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CDF Impact on Fish Habitat 

In spite of obvious water quality problems in the lower Maumee River and in Maumee 
Bay, these areas serve as valuable nursery habitat and perhaps spawning habitat for white 
bass and other sport and commercial species such as walleye, yellow perch, freshwater 
drum, and channel catfish. Mizera (1981) found the average density of larval white bass in 
Maumee Bay was more than five times greater than the average density east 'lfsthe bay and 
more than seven times greater than the average density north of the bay. A similar 
pattern was found for freshwater drum. For larval walleye, the density found in Maumee 
Bay was slightly greater than that north of the bay but considerably less than that east of 
the bay. The density of yellow perch larvae in the bay was hilili but was slightly below that 
of the other two areas. HeniICen (1977) also found somewfiat similar patterns of larval 
distnoutio~ in his summarization of data from 1975 and 1976 for the Ohio portion of the 
western basm. 00 

Based on the larval surveys of 1975 and 1976, Heniken (1977)66 indicates that gizzard shad 
production in the Ohio portion of the western basin appears to be centered mainly in 
Maumee Bay and that concentrations often exceeded 1,000 per 100 square mile. Gizzard 
shad are the most important forage species for walleye in the western basin of Lake Erie. 

The data show that the preferred CDF site presently consists of a diversity of valuable 
aquatic habitats and that without the implementation of the proposed project, the value of 
these habitats would continue to increase with the improvement of water quality in the 
lower Maumee River. The value of these resources is sufficient to qualify their loss as 
significant, and that loss should be appropriately mitigated. 

The propose CDF will neither take on the appearance of an island nor add diversity to the 
area. It will reduce the diversity that presently exists in the CDF peninsula by reducing the 
shoreline length of the peninsula and eliminating the varied aquatic habitats in the existing 
176-acre embayment. It is unlikely that the short-term increased utilization of the CDF 
area by water birds during the filling phase will outweigh the long-term loss of use of the 
existing 176 acres of Maumee Bay by herons, egrets, and particularly by diving ducks. 

The proposed CDF is but one in a series of CDFs that have been constructed in Maumee 
Bay and the lower Maumee River. With the construction of the proposed CDF, almost 5 
percent of the surface area of Maumee Bay will be occupied by CDFs. The cumulative 
unpacts to fisheries have been significant and there has been no mitigation of fish habitat 
losses resulting from the construction of any of these existing CDFs. If a CDF is construct­
ed at the preferred site, a combination of in-kind and out-of-kind mitigation could partially 
offset fish habitat losses and such mitigation should be made a part of the project. 
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URBAN RUNOFF 

Urban runoff encompasses combined sewer overflows, as well as a significant non-point 
source of pollution. Any type of street debris that is small and light enough to be washed 
away by a heavy rain will end up in Lake Erie in some form, sooner or later. Contaminants 
in urban runoff cover a broad range, but typically include pollutants washed out of the air 
by rainfall, animal droppings, construction sediment, leaves, litter, salt, and oil. Some of 
these occur naturally; the pollution problem results from the high rate of runoff from urban 
areas. 

A number of studies on the problems and possible solutions to urban runoff pollution have 
been conducted. Subjects investigated include urban soil sediment, and street cleanin~. 
Urban runoff is higher in suspended solids than sanitary sewage; the BOD is lower than m 
sewage, but not low enough for runoff to be C<?nsidered clean water. 

In developed urban areas, rainwater runs off of roof tops, sidewalks, and streets, and 
becomes polluted as it dissolves or washes away debris. Any debris on the street or side­
walk sooner or later ends up in a nearby stream. There are two ways to reduce urban 
runoff pollution from developed areas. Collect the water and treat it, or reduce the sources 
of pollutants by keeping debris from being washed into storm sewers to start with. This is a 
matter of urban housekeeping. 

In newly developing areas, there are special problems related to sediment and debris from 
construction sites. While of limited duration, the impact of large quantities of sediment 
can be substantial. 

Urban runoff is a significant source of nutrients: it is estimated32 to contribute 0.8 lb of 
available phosphorus per urbanized acre per year. This estimate was based on runoff 
samples taken from urban areas in the Great Lakf~ region. On the basis of this loading, it 
was estimated that for the Swan Creek watershed phosphorus loadings from urban areas 
total roughly 13% of agricultural runoff. This would make urban runoff the second largest 
source of phosphorus in the sub-basin. Applying the 0.8 pound of available phosphorus per 
urbanized acre per year, a total of 3,922 pounds or 21 tons, is the estimated phosphorus 
loadin~ per year for the RAP area. These calculated loadings are displayed in Table 39 by 
municpality and by TMACOG watershed. 
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TABLE 39 
ESTIMATED URBAN RUNOFF PHOSPHORUS LOADINGS 

TOTAL TOTAL URBAN URBAN LB. 
MUNICIPALITY HECTARES ACRES HECTARES ACRES PHOSPHORUS TMACOG WATERSHEDCSl 

LUCAS COUNTY 
Berkey 1,D52 2,599 52 128 103 1 
Harbor Vtew 4 10 4 10 8 28 
Holland 112 277 84 208 166 9 
Maumee 2,536 6,266 1,236 3,054 2,443 10, 41, 47, 79 
Oregon 7,432 18,364 1,776 4,388 3,511 28, 29 
Ottawa HI lls 448 1,107 308 761 609 6 
Sylvania 1,464 3,618 808 1,997 1,597 3 
Toledo 21,704 53,631 14,840 36,670 29,336 2, 6, 10,13,14,15,22,23,25,26,30 
llaterville 568 1,404 232 573 459 41, 43, 44 
Whitehouse 792 1,957 200 494 395 39, 40 

TOTAL 36, 112 89,233 19,540 48,283 38,627 

WOOO COUNTY 
Haskins 408 1,008 64 158 127 122 
Luckey 160 395 80 198 158 83 
Millbury 248 613 72 178 142 115 
Northwood 2,052 5,070 496 1,226 980 43 
Perrysburg 1,076 2,659 676 1,670 1,336 121, 122 
Rossford 728 1,799 432 1,067 854 115 
llalbridge 264 652 164 405 324 28, 29, 32 

TOTAL 4,936 12, 197 1,984 4,902 3,922 

TOTAL FOR AREA 41,048 101,430 21,524 53,186 21 
Acres Acres Acres Acres Tons P/Yr 

Apart from the estimate that urban runoff yields 0.8 pound of Phosphorus per acre per year 
to Lake Erie, no other monitoring or sampling data specifically aimed at urban runoff is 
known in the Maumee RAP Area. 

Salt for deicing streets is a potential source of water pollution from urban runoff. If 
present in hicli enough concentrations, salt can be toxic to aquatic life. No data is available 
to indicate wnether cfeicing salt causes problems in the Toledo area. 

Present Urban Runoff Control Practices 

Typically, there are no urban runoff control practices in use in the older, developed urban 
areas. However, the City of Toledo and Lucas County enforce site drainage design regula­
tions for new development. These regulations limit the allowable discharge rate of storm­
water to a storm sewer. Any flow above the rate at which runoff occurred from a 25 year 
storm before development must be retained. 

Retention/detention basins, and rooftop and parking lot stormwater storage are frequently 
used, as are swales and oversized ditches with restricted outlets. Design standards call for 
the use of passive stormwater control facilities that will work without having to be operat-
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ed; e.g., the outlet from a retention basin is controlled by a small outlet to restrict flow, 
rather than a valve. Also, a valve can be easily removed by the owner, defeating the pur­
pose of the basin. 

• 

• 

• 

There are some problems and shortcomings with the present regulations. They are 
not stringently enforced. Regulation may be no more than paying a fee for a permit 

Training of inspection Y.ersonnel is a problem. Better awareness of the purpose of 
these stormwater facilities, especially relating to water pollution control; would be 
beneficial. 

There is no enforcement for proper maintenance of stormwater control facilities . 

Proposed NPDES Permit Requirements for Storm Sewers 

US EPA 67 has been developing NPDES requirements for separate storm sewer outfalls 
over the past several years. The regulations developed required communities to classify 
storm sewers as "Group I" or "Grou.P II," depending on the type of area drained by the 
sewer, and the likelihood of contarrunated runoff. The filing deadline for permit applica­
tions was set at December 31, 1987. The area affected bl the regulation was defined as "the 
most current criteria established by the ~au of Census. A map showing the areas classi­
fied as "urbanized" by the 1980 Census is included as Figure 49. However, a lawsuit was 
filed, a~ in December, 1987, a Court of Appeals threw out the regulation (CFR 
2/12/88 ). The issue of how to regulate stormwater discharges has been remanded to US 
EPA for further rule making. 

EPA intends to issue new regulations codifying storm water provisions found in sections 
401, 405, and 503 of the Oean Water Act o( 1987 in the near future. Details and proposed 
rules will published for public comment in the Federal Register. 

Maumee Basin Remedial Action Plan 
Investigation Report 

105 



FIGURE49 
.... INSERT MAP OF URBANIZED AREAS HERE • ••• 
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Combined Sewer Overflows 

Storm runoff causes a serious pollution problem resulting from combined sewer overflows, 
or "CSOs. • Almost every town has areas where sewage and runoff use the same, or "com­
bined" sewers. During a storm, runoff overloads these sewers, and causes a mixture of 
rainwater and raw sewage to overflow into the nearest creek. 

This is a serious problem, not only because of the pollution it causes, but also because it's 
difficult and expensive to correct. During a heavy rain, the amount of storm water flowing 
through the sewers is likely to be much greater than the amount of sewage. 

Designing a sewage treatment plant for this peak flow rate would be expensive, and would 
be significantly oversized for normal flow rates. But if this peak flow surge is allowed to go 
through the treatment plant, it can upset the treatment processes and keep the plant from 
doing a good job of treating_ sewage for days or weeks afterward. 

The best way to eliminate pollution from CSOs, from a purely environmental standpoint, is 
to build a separate system of storm sewers. It is standard practice to do so in new develop­
ments, and has been for many years, but in the older parts of every town, combined sewers 
are the rule. Separating the sewers for even a small town could cost in the millions of dol­
lars and would require digging up the streets. These are two big reasons why separate 
sewer systems are rarely added to existing neighborhoods. 

US EPA does not award construction grants for CSO abatement projects, but allows indi­
vidual states the alternative of setting aside up to 20% of total grant money statewide for 
otherwise nonfundable projects. In Ohio, 5% is earmarked for CSOs. The City of Toledo 
has been a major benefactor of this program, receiving a grant of $6.3 million for Phases I 
and n or its cso abatement project. 

The municipalities in the Maumee Basin Area of Concern which have CSOs are Toledo, 
Maumee, Northwood, Perrysburg, and Whitehouse. Areas served by combined sewer 
systems are shown in Figure 50. Listin~-~f these overflow points ar2#.~95bin Tables 40 
through ~l In Toledo, 8902 acres are U:llji'ary to the CSO regulators; • • in Maumee, 
456 acres; and in Perrysburg, 882 acres. 

Most of Northwood is served by separate sanitary sewers. ~ western portion of the city is 
served by combined sewers. The Northwood Facilities Plan notes: Wet weather from the 
combined sewer, which bypasses the existing intercepting manhole at Andrus Road and Shef­
field Place, discharges into the Maumee River through a stonn sewer of the City of Toledc. Tlie 
two discharge points (overflow from Regulator No. 9 and the stonn sewer) are IOcated approx­
imately 300.feet apart. 
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FIGURE SO 
CSOareas 
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Toledo Combined Sewer ()yerjlows 

Toledo's combined sewer system presently has 34 overflow points to the Maumee River, 
the Ottawa River, and Swan Creek. The problems as75~~ted with these overflows are 
well-known, and have been documented in past studies. • They severely degrade water 
quality, and are aesthetically offensive. 

Combined.sewer overflows are controlled by float-operated gates called regulators. They 
are designed to direct all sewage flow to the treatment plant during normal conditions. 
They should bypass only when the sewer system is overloaded with stormwater. However, 
regulators can experience problems which cause them to bypass during dry weather. 

Toledo has experienced problems with river water entering the sanitary sewer system 
through the re2ulators. This phenomenon occurred when northeast winds caused the river 
levels to rise. In 1987, Toledo began installing tide gates on the regulators. Most are now 
in place. It is too early to tell whether the new tide gates will show a significant improve­
ment in water quality. 

Toledo's regulators experience other problems as well.73 One is that most of them are 
below Lake Erie's mean annual flood elevation. Another is debris, which causes the regu­
lator gate to stick in the open position, and continue bypassing when it shouldn't. The 
regulators can experience problems from collapse of pipe1ines and other mechanical fail­
ures. The regulators are inspected an average of about 12-15 times per year. Also, teleme­
tering equipment records the status of each regulator, and how many hours each day the 
discharge gate is open. 

Toledo plans a 9-phase CSO abatement program for these areas, to be completed in 1996. 
Phases 1 and 2 will be a downtown combined sewage tunnel for storing surge storm flows. 
The downtown tunnel will catch a 0.2" first flush, which is estimated to contain 85% of the 
pollution. Similar smaller tunnels will be built along Swan Creek as phases 3 and 4, will be 
Clesigned to catch a first flush of 055". 

Other rehabilitative work is included in the CSO abatement program. The tide gates are 
now in place on nearly all of the regulators. Repairs and/ or improvements will be made to 
a number of the regulators. Some sewer separation will also be done. Once the present 9-
phase program is complete, Toledo plans to reevaluate the situation to determine whether 
unprovements are neeoed for the remaining CSO areas along the Maumee. 

A listing of Toledo's CSO poin~ ,given in Table 40, and a summary of regulator bypasses 
for October 1986-February 1987 ts presented in Table 41. 
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TABLE 40 
CITY OF TOLEDO COMBINED SEWAGE REGULATORS 

Regulator Stream R.M. Size, " Drainage Area Location 
No. Name Sanitary Storm 

Acres 

4 Paine Maumee (E) 3.2 84 380.2 296.0 2201 Front @ Paine 
5 Dearborn Maumee (E) 4.1 90 523.7 352.0 1547 Front @ Dearborn 
6 Hain Maumee (E) 4.82 60,54 207.8 174.7 Hain @ Sports Arena 
7 Nevada Maumee (E) 5.8 60 581.6 608.0 609 Nevada @ Miami 
8 Fassett Maumee (E) 6.5 48 116.9 104.6 1152 Miami @ Fassett 
9 Oakdale Maumee (E) 6.85 93 638.2 467.1 1435 Miami @ Oakdale 
22 New York Maumee (W) 2.37 60 116.8 44.9 212 New York @ Summit 
23 Columbus Maumee (W) 2.85 48,102 675.9 204.9 214 Columbus @ Summit 
24 Gales Maumee (W) 3.25 30 27.6 27.5 216 Galena @ Summit 
25 Ash Maumee (W) 3.6 48 75.7 101.9 200 Ash @ Summit/I-280 
26 Magnolia Maumee (W) 4.2 48 143.3 121.2 210 Magnolia @ Summit 
27 Locust Maumee (W) 4.66 75,60 141.2 111.5 215 locust between 

Water & Summit 
28 Jackson Maumee (W) 4.9 72 630.2 630.2 216 Jackson between 

Water & Summit 
29* Adams Maumee (W) 4.98 24 215 Adams @ Portside 
30 Jefferson Maumee (W) 5.2 60 435.9 440.3 215 Jefferson between 

Water & Summit 
31 Bostwick Maumee (W) 0.07 36 315 Monroe @ Summit 
32 Williams Maumee (W) 70.3 59.9 
33 Maumee Maumee (W) 7.5 60 345.5 343.6 502 Maumee @ Orchard 
41 Knapp Swan Cr. 0.8 48 77 .3 57.8 328 St. Clair @Williams 
42 Erie Swan Cr. 0.93 24 40.2 37.5 42 Erie St @ Hamilton 
43 Hamilton Swan Cr. 1.1 60 292.7 349.8 Hamilton & Ant. Wayne Tr. 
44 City Park Swan Cr. 1.58 30 37.9 22.2 City Pk, S. of bridge 
45 Ewing Swan Cr. 1.9 48 261.9 220.2 Ewing & Hamilton 
46 Hawley Swan Cr. 2.65 60 508.3 470.9 Hawley, S. of bridge 
47 Junction Swan Cr. 3 .15 96 867.4 841.3 Pere West, E. of Gibbons St. 
48 Hillside Swan Cr. 3.45 24 190.5 49.3 Hillside & Chester St 
49 Woodsdale Swan Cr. 4.3 547.3 17.9 Woodsdale & South St. 
50 Highland Swan Cr. 4.22 230.6 209.3 Fearing St. in Highland Pk. 
61 Lagrange Ottawa R. 6.45 60 555.2 167.1 3503 LaGrange 

@ Manhattan Blvd 
62 Windermere Ottawa R. 6.7 958.3 865.6 202 Manhattan 

@ Windermere 
63 DeVilbiss Ottawa R. 6.8 72 933.7 921.4 3646 Detroit @ 

64 Lockwood Ottawa R. 7.75 
Phil lips 

114 3627 Lockwood @ I-475 
65 Ayres Ottawa R. 8.65 54 283.5 213.4 2584 Ayres @ S. Cove 
66 Monroe Ottawa R. 9.2 36 3763.0 0 3708 Monroe @ S. Cove 

W. of bridge 

* Data refers to old regulator, which was replaced by a new unit at the end of Ada.ms 
Street. 
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TABLE 41 
TOLEDO REGULATOR BYPASSES, 10/86-2/87 

No. of October November December January February 
Regulators 19!!6 1986 1986 1987 1987 

Receiving Stream 

Maumee East 6 1400 1255 2376 2081 626 
Maumee West 11 2089 3156 2668 2769 2871 
Swan Creek 9 2404 2019 2627 2463 2028 
Tenmile Creek 6 96 44 50 0 0 

Maumee Combined Sewer Overflows 

The City of Maumee published its CSO study in 1982.71 It included detailed analysis of the 
overflow with regard to correlation between rainfall quantity, intensity, combined sewage 
bypasses, and their effect on the water qualio/ of the Maumee River. While the primary 
focus of this study was the City of Maumee, it also included sampling on the Perrysburg 
side of the river. Samples were collected at two outfalls in Perrysburg, and three in 
Maumee. Rainfall data was collected in Maumee at four locations to correlate the res_ponse 
of the combined sewer system in terms of measured overflow. Sampling included pnmary 
sites (quality and quantity discharged), and secondary sites (quality only). Results of this 
sampfiiig indicated high levels of BOD5 and nutrients, and high bacteria counts. 

The Maumee CSO Study concluded that rainfalls as low as· 0.05" resulted in bypasses. 
These bypasses resulted in violations of the fecal coliform standards for the Maumee River, 
but did not have a serious impact on dissolved oxygen. The study recommended the City of 
Maumee proceed with a sewer separation program. A list of Maumee combined sewage 
regulators is given in Table 42. 

TABLE 42 
CITY OF MAUMEE COMBINED SEWAGE REGULATORs71 

Regulator 
No. Name 

Stream Size, Drainage Area 
Inches Sanitary Storm 

Acres 

Location 

1 
2 
3 
4 * 
5 
6 * 
7 * 
8 * 
9 
10* 

* 

Maumee 
Maumee 
Maumee 
Maumee 
Maumee 
Maumee 
Maumee 
Maumee 
Maumee 
Maumee 

12 
18 38 
20 136 
15 39 
12 
24 
20 
15 
12 
36 113 

Broadway & Ford 
Wayne & Kingsbury 
Broadway & Conant 
Broadway & Elizabeth 
Front & Ford 
Front & Kingsbury 
Front & Conant 
Front & Gibbs 
Key & River Rd 
Waite & Sackett 

The City of Maumee's combined sewer system includes 10 regulators. 
Combined sanitary and storm water overflows to the Maumee at six loca­
tions: these are 33", 60", 20", 18", 15", and 60" inches in diameter, 
starting at the one furthest upstream. Those regulators marked with .. an 
asterisk (*) are directly above outfalls. · 
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Penysburg Combined Sewer Overflows 

The City of Perrysburg's CSO study was prepared in 1982.74 River sampling data showed 
significant CSO-related increases m fecal coliform bacteria concentrations, but no serious 
impacts on dissolved oxygen and other water quality parameters. The study included the 
development of combined sewer network and receiving water quality models to evaluate 
various CSO control alternatives. 

The Perrysburg CSO Study concluded that rainfall as low as 0.05-inch resulted in CSOs. The 
study recommended the capture and conveyance of CSOs to a swirl concentrator with 
chlorination facilities. The treated CSO would then be discharged to the Maumee River. 
Considering J>roblems experienced with swirl concentrators during the years since the 
J>reparation of the CSO study, the City currently favors a combined sewer system separa­
tion project. Such a separation project would reduce the average annual CSO volume to 
the Maumee River by 90%. 

The City of Perrysburg's discharge permit74,75 lists overflows and bypasses as shown in 
Table43. 

TABLE 43 
CITY OF PERRYSBURG, OHIO 

BYPASS AND OVERFLOW POINTS 

OEPA STATION NO. DESCRIPTION 

D702002 
D702003 
D702004 
D702005 
D702006 
D702007 
D702008 
D702009 

Louisiana Ave - Water St. 
Elm St. north of Front St. 
Cherry St. - Water St. 
Gorman View Subdivision 
Hickory St. along Grassy Creek 
Louisiana Ave. along Grassy Creek 
Elm St. along Grassy Creek 
West Boundary at Second 

Whitehouse Overflow Points 

RECEIVING STREAM 

Maumee River 
Maumee River 
Maumee River 
Grassy Creek 
Grassy Creek 
Grassy Creek 
Grassy Creek 
Blocked. No 
discha e 

like Perrysburg, the Village of Whitehouse's treatment plant does not have adequate 
capacity to treat combined sewage. Average 1986 flow was 0.32 mgd, not including by­
passed sewage, to the 0.29 mgd WWTP. Whitehouse's sewer system Suffers from a severe 
inflow /infiltration (I/I) problem. 

The storm sewers are connected indirectly to the sanitary sewer system. Within the system 
are 8 overflow points where storm flow may be diverted to the sanitary line. Seven overflow 
locations discharge storm water to Disher Ditch; One overflow discharges to Lone Oak 
Ditch. 

The Village of Whitehouse has submitted plans for construction of an interceptor sewer to 
ti~ into the Lucas County sanitary sewer system. Whe}l this proje<:! it CO}llJ?lete, Whitehouse 
will be served by the Lucas County WWTP, and will abandon its existmg WWTP. The 
Village is working toward the goal of eliminating all CSOs by the end of 1989. The Village 
of Whitehouse's CSO points are listed in Table 44. 
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TABLE 44 
VILLAGE OF WHITEHOUSE CSO POINTS 

Regulator 
No. Name Stream Size 

Texas St. Di sher Ditch 

Field Ave. Disher Ditch 

Gilead St. Disher Ditch 

Heller Rd. Disher Ditch 

Texas St. lone Oak Dt. 
Gilead St. Disher Ditch 

Providence St Disher Ditch 

Otsego St. Disher Ditch 
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lB" 

15" 

12" 

B" 
15" 

10" 

10" 

location 

Texas St. S. of 
Waterville St. 
Weckerly, East, Field 
Streets 
South, Toledo, 
Maumee, Providence, ·•.· 
Gilead Streets 
Heller S. of 
Waterville St. 
Texas N. of Shepler 
Waterville St & Alley 
NE of Providence St. 
Providence St. S. 
of Otsego St. 
Providence St. 
south of Otsego St. 
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HOME SEWAGE DISPOSAL 

As reported in the Groundwater Quality Baseline Report16, June 1982, individual home 
sewage disposal systems affect groundwater quality; The Lucas Co~ Health Department 
reported leachate problems in the following areas within the county: See Figure 51. 

Sylvania Township: 

Area bounded by Michigan line, Whiteford Road, Alexis Road and Sylvania corpo­
ration limits. 

Area bounded by King Road on west. Gower Road on east. Brint Road on south, 
Sylvania corporation limits on north. 

Winterhaven Road and area near the intersection of Centennial and Sylvania­
Metamora Roads. 

Villa Farms Subdivision bounded by Central Avenue on the north, Centennial Road 
on east. 

Monclova Township 

Coder Road Area, Village of Monclova 

Springfield Township 

South Hill Park, Dorcas Farms, Layer Road, Village of Holland, Culley Road, 
Haven Park and Fairhaven Subdivisions, Devonshire I:ane Subdivision. 

Spencer Township 

Most of township 

Jerusalem Township 

All areas subject to flooding. 

City of Oregon 

Entire area from lallendorf Road east to City limits. 

Three ofthe above identified problem areas, Sylvania and Springfield Townships and the 
City of Oregon, are of significant concern due to projected population increases. While 
public sewers have been targeted for these areas, facility planning must be stepped up. 
With implementation of the Western Lucas County Facility Plan and related segmented 
plans, many troublesome areas can be eliminated with tie-in to public water and sewers. 

These improvements will eliminate some package treatment plants and improve water 
quality in minor receiving streams. Because of the costs and cutbacks in federal funding, 
delays in bringing these areas on-line will continue to thwart the effect of public health 
improvements. Conditions will continue to worsen in areas where densities are high and 
eXIStin~ on-site systems are failing. The soil and groundwater conditions are such that at 
best. with a strong operation and maintenance program, the situation could be stabilized, 
but not significantly unproved. It is imperative that those areas targeted for facility treat­
ment system be given highest priority to reduce the health risks associated with contami­
nated surface and groundwater conditions. 

Maumee Basin Remedial Action Plan 
Investigation Report 

114 



A second area of concern is in areas which are not targeted for correction in the near 
future. These are areas in eastern Lucas County and extreme western Lucas County out· 
side of sewered areas, and are not near any sewer system. These on-site systems will con­
tinue to be a problem and like the on-site systems in the targeted areas of high density and 
priority, a sound operation and maintenance program would help, but often will not over­
come the soil conditions, densities, lot size and high water table problems which are part of 
the landscape. Development bans are difficult to enforce and at times met with strong 
opposition. 

The third area of concern is development in areas where soil and conditions warrant devel­
opment bans or areas where systems are failing because of poor site selection in the past. 
These situations have resulted largely from inappropriate planning decisions and often left 
the health department in a reactive position rather than in a guidance and advisory role for 
the development. 

Table 45 displays the number of septic systems and privies by minor civil division within 
Lucas County, including 1980 population with forecasted 1990 population and the percent 
change between these two decades, along with the status of active 201 facility projects as of 
June 1983. These statistics were taken from Table 3 ~Table 8 of the TMACOG publi­
cation Home Sewage Disposal Priorities, December 1983. 

Wood County and Ottawa County 

The Wood County Health Department experienced a 6% decline of on-site systems from 
1970 to 1980. This bas resulted from many unsewered communities being sewered and 
much of the new development being confined to sewered areas. Although bans in some 
areas have been enforced, problems areas still exist and have increased. The area of major 
concern within Wood County is largely confined to the urbanizing areas of Lake Township 
which are outside of sewer districts and in sewered areas where final tie-ins have not been 
enforced. These areas are specifically include: Tracy Road, Millbury, areas along I-280 
and Stony Ridge within the RAP study area.(See Figure 51) 

Health departments for both Wood and Ottawa Counties have reported problems for indi­
vidual home sewage disposal systems in areas of shallow rock (less than 4 feet to bedrock) 
throughout their counties. Improper water well construction and abandoned water wells 
also cause localized problems affecting groundwater. 

Table 46 page displays the number of septic systems and privies by those minor civil divi­
sions within the AOC for Wood and Ottawa Counties, mcluding 1980 population with 
forecasted 1990 population and the percent change between these two decades, along with 
the status of active 201 facility projects as of June 1983. These statistics were taken from 
Table 6 and Table 11 for Wood County from Table 4 and Table 9 for O~a County of the 
TMACOG publication Home Sewage Disposal Priorities, December 1983. 
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insert Figure 51 
Critical Home Sewage Disposal Areas 
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TABLE 45 
LUCAS COUHTY STATISTICS BY HINOll CIVIL DIVISION 
AND POTENTIAL CONCENTRATIONS OF ON-SITE SYSTEMS 

(by Year·Rot.rd Housing Units> 

To beb 
Septic Other 1980 1990a X Cho. Sewered Sewered 

Harbor View Village 52 7 164 154 -6.1 • Step 1 
* Harding Township 188 7 631 639 1.3 Step 1(pt.) 

Jerusalem Township 1,101 26 3,327 3,376 1.5 
* Haunee City 69 5 15,747 16,072 2.1 Step 1 
• Monclova Township 903 25 4,285 4,467 4.2 Step 1 

1,396 7.7 * Oregon City 45 18,675 20, 111 Step 1 
* Ottawa Hills Village 40 7 4,065 4, 126 1.5 Step 2 x 

• Providence Township 828 20 2,702 2,917 8.0 Step 1 (pt.) 
Richfield Township 

Berkey Village 96 306 319 4.2 
* Twp. balance 347 l 1,095 1,D44 ·4.5 Step 1 (pt.) 

1,744 1,758 • Spencer Township 446 36 0.8 Step 1 (pt.) 
Springfield Township 

• Holland Village 292 2 1,048 1, 139 8.7 Step 1 
* Twp. balance 2,311 37 15,043 17,440 15.9 Steps 1 & 2 
* Swanton Township 915 43 3,379 3,453 2.2 Step 1 (pt.) 

Sylvania Township 
Sylvania City 191 12 15,527 18,226 17.4 x 

• Twp. balance 3,844 46 17,534 18,698 6.6 Steps 1,2!3 
Toledo City 750 426 354,635 336,565 -5.1 Steps 1&2 

• Washington Township 167 4 4,000 4, 159 4.0 Steps 3 
Waterville Township 

Waterville Village 18 3,884 4,537 16.8 • Step 1 
• \lhitehouse Village 100 23.5 Step 1 2, 137 2,640 

* Twe. balance 494 8 1.813 2.030 12.0 Step 1 <pt.) 

1980 census, STF 3A Table 1os68 

+ . Sewers constructed, bJt not connected to treatment facility. 
a . TMACOG Draft Population Forecast for Lucas C0t.nty 1985 through 2010. 
b TMACOG Status of Active 201 Facility Projects JLl"le 19830 

* Out of FLnding Range to receive USEPA grants in the next five years 
according to the Northwest District Off ice Ohio EPA. 

<Excerpts from Table 3 and Table 8 Q Home Sewage Disposal Priorities, 
Oecenber 1983, THACOG) 
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TABLE 46 
SEGMENTS OF llOOO AND OTTAWA COUNTIES WITHIN AOC DEALING WITH STATISTICS 
BY MINOR CIVIL DIVISION AND POTENTIAL CONCENTRATIONS OF ON·SITE SYSTEMS 

(by Year•ROl.rld Housing Units) 

Seotic Other 1980 1980a X Chanse 

To beb 
Sewered Sewered 

llOOO COUNTY: 

Lake Township 
Millbury village 15 
Walbridge village 44 

52 
1.4 uider construct i en 

* Twp. balance 1,099 23 

955 
2,900 
7,044 

1,452 
2,941 
8,306 17.9 Step 3 (pt.) x(pt.) 

Middleton Township 
Haskins village 
Twp. balance 

Northwood city 

Perrysburg city 

22 
594 

150 

60 

Perrysburg Township 1,325 

Rossford city 

Troy Township 
Luckey village 
Twp. balance 

OTTAWA COUNTY: 

Allen Township 

8 

263 
861 

Clay Center Village 91 
Twp. balance 878 

Benton Township 
Rocky Ridge Village 130 
Twp. balance 667 

30 

37 

77 

8 

33 

6 

23 

3 
28 

1980 census, STF 3A Table 10868 

568 
1,880 

5,495 

10,215 

10,651 

5,978 

895 
2,663 

327 
2,995 

457 
1,989 

655 
2,409 

6,730 

11,559 

14,235 

6,235 

932 
3,088 

336 
3,319 

472 

2,050 

15.3 
28.1 

22.5 

13.2 

33.6 

4.3 

4.1 
16.0 

2.8 
10.8 

3.3 
3.1 

Step 1&2*0 

• Step 1 Cpt.) 

• Step 1 

Step 1*0 
• Step 1 (pt.) 

• Plan of Study 
• Plan of Study 

a • TMACOG Draft Population Forecast for Wood & Ottawa COU'1ties 
1985 through 2010, Dece<rber 1983 

b TMACOG Status of Active 201 Facility Projects June 1983. 
* out of FLl"lding Range to receive USEPA grants in the next five years 

according to the Northwest District Office Ohio EPA. 
O Proceeding without Federal Funds. 

• 

• 
• 
• (pt.) 

• 

(Excerpts Crom Tables 4, 6, 9 and 11 .. Home Sewage Disposal Priorities, December 1983, TMACOG) 
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ACTIVE AND CLOSED LANDFILLS/DUMPS/TES 

As reported in the Groundwater Quality Baseline Report, 76 June 1982, active and closed 
landfills and/or dumpsites affect groundwater quality. In past years, many dumpsites were 
created by private companies and local governments. Every political subdivision has had 
its dumpsite, usually in a low area along a stream just at the edge of its most populated 
area. These dumps were not designed to prevent leaching of chemicals and liquidized 
substances into sufface waters or groundwater. These dumps are often sources of ground­
water contamination and are not monitored for their impact. The location of some dump­
sites are not even known today and periodically one is found because the buried material 
has moved upward to the surface, or someone begins to dig a garden, or children find a 
leachate seep or spring to play in. 

Within the past twenty years, the practice has been to site "sanitary" landfills with depend­
ence upon clay soils to prevent leachate problems. They were still sited along a stream 
applying the trench and fill method, with no consideration that seasonal high water table 
could be within one to five feet of the surface. Underdraining with leachate SQ!.l~q~ 
systems were not required. In many instances during excavation, groundwater had to be 
pumped with collapsible hoses in order to place the solid wastes in a dry trench. Leachate 
JS generated by the inf!Jtraticll'l ofprecipj~a,tion and~i,trface runoff. ·--···~·-··· 

-~-- '" ~·~~--.... -., 

Past operational permits ~enerally concentrated upon daily cover of the trench. Therefore, 
information on old sites 1s at best sketchy due to the fact that monitoring wells were not 
required. Today, however, monitoring wells and methane venting is required for new sites, 
or when a new cell is being established at a currently operating landfill. 

Only two industrial landfills were identified in the 1981 Ohio EPA Open Dump Inventory. 
The National Castings Midland Ross Corporation contains a 2 acre onsite landfill that 
contains only foundry sand. The landfill is 2,500 feet from the Maumee River. 

The second site is the Rossford Landfill, a 26 acre parcel located 25 feet from Grassy 
Creek within the City of Rossford. The city employs the trench method using 10 acres 
overall. Its use is restricted to Rossford residents and businesses. There is an indication 
that contaminants are leaching into surface water and the Ohio EPA Northwest District 
Office believes that the site warrants further investigation. It has no leachate collection 
system, groundwater monitoring plan or methane gas detection system. Depth to seasonal 
high water table is 1 foot. 

Although it was excluded from this Ohio EPA list, there are abandoned ponds on Libbey­
Owens.:Pord Company property from which leachate is infiltrating Otter Creek via deterio­
rated sewer lines which run underneath the abandoned site. These ~ding sand settling 
ponds, or lagoons, covered 50 acres and were used to settle fine particles of silica and felt 
waste products from the polishing and grinding of glass. They were abandoned prior to 
December 1971 and were covered with a layer of clay and are most likely unlined. It is 
important to note that no monitoring information from these sites is available for analysis. 
However, the Ohio EPA Northwest District Office reports that the leachate discharging 
from the Libbey-Owens-Ford waste glass settling ponds in Rossford contains arsenic. 

Licensed Solid Waste Landfills 

There are currently seven landfill sites in the AOC which are licensed by its respective local 
health department to operate. Two of these, the National Castings Landfill and the Ross­
ford Landfill, are discussed above. The other five are described briefly following the table 
which displays them. These are all listed in Table 47 and displayed in Figure 52. 
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TABLE 47 
LIST OF LICENSED SOLID WASTE LANDFILLS 

License # Health DeQartment Landfill HaQ # Status 

48-00-01 Lucas County Fondessy Enterprises* A Closed 
Landfill #1 
York St & Otter Creek Rd 
Oregon, Ohio 

48-00-05 Lucas County Westover Landfill B Closed 
820-920 Otter Creek Rd 
Oregon, Ohio 

48-00-09 Lucas County Toledo Edison Co. c Active 
Bay Shore Ash Landfill 
Oregon, Ohio 

48-00-06 Toledo Hoffman Road Landfill D Active 
4545 Hoffman Road 
Toledo, Ohio 

48-01-06 Toledo National Casting Landfill E Active 
Midland Ross Corp. 
1414 East Broadway 
Toledo, Ohio 

87-00·01 Wood County Evergreen Landfill F Active 
Waste Management 
2625 E. Broadway 
Northwood, Ohio 

87-00-02 Wood County Rossford Landfill G Active 
8250 Wales Road 
Rossford, Ohio 

* Envirosafe Services of Ohio 

Fondessy Landfill 

A 135 acre parcel located in the Otter Creek watershed in Oregon is operated as a hazard­
ous waste site by Envirosafe Services of Ohio, Inc. It was first operated as a landfill for 
solid wastes for municipal and industrial disposal in the 1960's. Smee the early 1980's the 
site has accepted only hazardous waste for disposal. These earlier solid waste cells known 
as landfill areas 1 and 2 and the Millard Avenue Landfill have no leachate collection 
system or synthetic liners. Cell F, designed for hazardous wastes, has no synthetic liner but· 
does have a leachate collection system. However, newer cells have both. In November 
1981 the Ohio Hazardous Waste Facility Board granted permission to dispose of certain 
types of hazardous wastes at the site under a Part A Interim Status provision under RCRA. 

Two raw water supply lines owned and maintained by the City of Toledo traverse the site. 
The first of these water lines was installed in 1940, before the facility existed. This line is 
made of 78-inch coated steel pipe, lying between 11 and 21 feet below the ground surface. 
The second water line was installed in 1964, using 60-inch precast, prestressed concrete 
pipe. Together the lines deliver an average of 73 million gallons of water per day to the 
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Collins Park Water Treatment Plant serving over one-half million people in the Toledo 
metropolitan area. The co!!!pany maintains monitoring trenches along the water lin«<s• 

"·~-- ... ,,._'"_. .. ,,. '''""··--··.· .--·· ·- - ~ ''''""'" ,,, .•. ,.--.--- '',• ' - ,' ·,·' ,, . 

In 1983, Conversion Systems, Inc., a subsidiary of the IU International Company, acquired 
the FondessY facility. The parent company later reorganized to place FondeSsY under the 
management of Envirosafe Services, Inc., which continues to operate the site as a hazard­
ous waste disposal facility. In the spring of 1988, NEOAX, a Hartford, Connecticut firm, 
acquired more than 90% of the IU International stock. 

Westover Landfill 

A small parcel {>Crmitted to establish operations in the floodplain of Otter Creek, it is now 
closed. It received municipal wastes from the residents of the City of Oregon and also 
industrial sludges, solvents, and paint wastes from the Dana Corporation, Johns-Manville, 
and two refineries, Sun and Standard. A severe leachate problem developed, with a lea­
chate collection system being recently installed. Therefore, seepage only occurs when 
erosion problems opens an access for it. But erosion control sYStems are being installed. 

Bay Shore Ash Pit 

The Toledo Edison Company operates a monofill for its flyash at its location on Bay Shore 
Road adjacent to Maumee Bay. 

Hoffman Road Landfill 

A 262 acre parcel located south of the Ottawa River within the City of Toledo, with permit 
approval granted for Phase I in 1974. A second permit was approved in 1983 for above­
grade filling to 30 feet, which relates to Area D. Generally, there are four "areas" of con­
struction, with areas "A" and "C' considered above grade fill only, with area "B" consisting 
of above and below grade fill yet to be constructed. An increase m elevation was submitted 
in the form of a Permit-to-Install in December of 1986. An Ohio EPA Memo dated April 
3, 1987 discusses the hydrogeologic and surface drainage of the site. Briefly, the Memo 
indicated a problem with high water table showing a mounding effect from filled cells and a 
discharge effect from excavated cells, and concerns with the relatively higher permeability 
soils in the upper 20 to 25 feet which indicate the potential for leachate migration. As a 
consequence of these findings, area "B" will be required to have a leachate collection 
sYStem, if leachate is detected on the site, or is draining from the site. In addition, a 
groundwater monitoring plan, a methane gas monitoring plan and synthetic liners are 
required. 

Evergreen Landfill 

A 265 acre parcel located in the Otter Creek watershed in Northwood, Ohio, was estab­
lished in the mid-1950's as the Benton Landfill. The site was purchased by Ohio Waste 
Systems a subsidiary of Waste management in the mid-1970's. In December 1981 the Ohio 
Hazardous Waste Facility Approval Board granted permission to dispose of certain types 
of hazardous wastes at the site under a Part A Interim Status provision under RCRA In 
November 1985, the company withdrew its application for Part B status, and now only 
again functions as a solid waste disposal facility. None of the cells at the site have synthetic 
liners and only recently has a leachate collection system been installed. It has an active 
methane gas monitoring system, and is working to upgrade its groundwater monitoring 
system. 

The Ohio EPA Northwest District Office reports that there is a staff gauge at the Ever­
green Landfill. There are unusual water level fluctuations going on in the bedrock wells 
following storm events. The purpose of the gauge is to record water level rises in the 
bedrock immediately following the occurrence of rain. This monitor or staff gauge was 
installed by the United States Geological Survey, Columbus District Office, in connection 
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with the Northwood Investigation of this site. Waste Management is currently conducting 
an additional investigation of the site. 

Qosed Dumpsites 

With the assistance of the Northwest District Ohio EPA, the local health departments, the 
Toledo Environmental Services Division, and TMACOG files, a list of the known landfills 
and dumps are presented in Table 48 by watershed. It is as complete a list as possible. 
Included with the listing is the current known status of each of the sites. Many of the sites 
need further investigation and remedial action plans to correct problems. 

There are 49 known closed dumpsites within the AOC. Each received during its active life 
different types of wastes and each has different types of problems. Many were located in 
low areas or floodplains along the Maumee River, the Ottawa River, Swan Creek, Otter 
Creek, etc. These closed sites are listed in Table 48 by watershed areas along with current 
known status and Map number locations as displayed in Figure 52: 

TABLE 48 
LIST OF CLOSED DUMPSITES BY WATERSHED 

MAP # WATERSHED 

1 Maumee 

2 Maumee 

3 Maumee 

4 Maumee 

SITE NAME 

Manhattan Dump now known 
as Miracle Park 
2020 Manhattan Blvd. 
21-34 acres, closed 1976 
Deeded to Toledo in 1976 

Treasure Island Landfill 
Manhattan, New York & 
Counter Streets 
150 acres, closed 1965 

South Avenue Dump at the 
Maumee River 50 acres in 
low area. Operated 1950 
to 1957 - constructed 
over the fill are the 
Anderson & Cargill Grain 
Elevators, Ohio Bell & 
Kuhlman Concrete 

NL Industries aka Bunting 
Brass & Bronze, 715 Spencer 
10 acres, 1916 to 1980 
currently Eagle-Picher 
Bearing Co. 
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CURRENT KNOWN STATUS 

Demolition Dump had under­
ground fires from alumina 
oxide powder, but no fire 
hazard today; past leachate 
migration, none at present; 
has vegetative cover, but 
closure status is uncertain 

Industrial & Municipal Wastes 
Had chemical & underground 
fires; but no fire hazard today; 
Magnesium was the cause of the 
fires; has a 6" to 12" clay 
caps. Planned to become a park. 
Consideration is being given to 
to add flyash from Toledo Edison 
Co. to enhance such development. 

Mixed municipal and industrial 
wastes with heavy metals and 
organics. Cargill installed 
sumps 20 to 30 feet deep in 1983, 
was discharging to Maumee River, 
but, holding tanks are being 
installed in order to treat the 
discharge. · 

Presumed storage of drosses 
which would contain heavy 
metals 
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MAP # WATERSHED 

5 Maumee 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Maumee 

Maumee 

Maumee 

Maumee 

Maumee 

Maumee 

Maumee 

Swan 

Swan 

Swan 

Swan 

Swan 

Swan 

Swan 

Swan 

Swan 

Swan 

Otter 

Otter 

TABLE 48 continued 

SITE NAME 

Gulf Oil Refinery 
2935 Front Street 
2.75 acres sediments & 
sludgesi 1953 to 1981 
4 acre andfarm 
4 separator ponds 

Owens-Illinois, Inc. 
Libbey Plant 27 
940 Ash Street 
1883 to present 

Florence Street 

St. Mary's Street 

Columbus Street 

Buckeye Street 

Mulberry Street 

Buckeye Basin 

Western Avenue 

Angola Road 
Mobile Home Park 
constructed over site 

Arlington Avenue 

Swan Creek Landfill 
Glendale at Swan Creek 
Scott Park 

Hol 1 and Vil 1 age 

Springfield-Monclova Twps. 

Swanton Township 

Providence Township 

Spencer Township 

Sun Oil of Pennsylvania 
1819 Woodville Road 
1940-1950 tank bottoms 
contaminated with lead 
disposed in 37 pits within 
the dikes of the tank farm. 

Union Oil co. of CA (UNOCAL) 
1840 Otter Creek Road 
Operated as refinery until 
1967 when sold to SOHlO, 
but still operated a petro­
leum products storage terminal 
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CURRENT KNOWN STATUS 

Hazardous Wastes - Principal 
concerns are the landfarm 
with leaded sludge, followed 
by weathering area, the land­
fill and sludge pit areas 

In 1800s some 10,000 cu. ft. 
of old furnaces and other 
waste materials are buried 
at the site containing arsenic 
& chromium 

Was an open dump 

Was an open dump 

Was an open dump 

Was an open dump 

Was an open dump 

Was an open dump 

Leachate contains iron 

Demolition Dump 

Contents of 37 pits later 
excavated and disposed of 
in onsite landfill adjacent 
to tank farm; monitoring 
wells are in pl ace. . 

Concern for tank diked area to 
retention pond which is for oil 
and water separation, an NPDES 
permit is in preparation. 
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MAP # WATERSHED 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Otter 

Otter 

Otter 

Otter 

Ten Mile 

Ottawa 

Ottawa 

Ottawa 

Ottawa 

Ottawa 

Ottawa 

TABLE 48 continued 

SITE NAME 

Heist Corporation 
3Bl6 Cedar Point Road 
In 1981, old oil sludge 
~it in depressed area 
filled in. 

Standard Oil Co. CSOHIO) 
4100 Cedar Point ~oad 
1970s start of 5 acre 
landfarm for sludges, 
emulsions; leaded tank 
bottoms buried in small 
pits within tank farm. 

CURRENT KNOWN STATUS 

Problems surfaced again in 1983 
with black oily sludge breaking 
through earth cover; problem 
corrected but began oozing again 
in 1985 - no known offsite 
discharge currently 

Monitoring operation in place; 
all stormwater is collected 
and treated. 

Westover Leachate collection system 
820 Otter Creek Road recently installed and erosion 
Municipal wastes, industrial control system being developed 
sludges, solvents & paint wastes 

Fondessy Landfill #1 Monitoring operation to be 
site west of Otter Creek Rd. expanded 
demolition wastes 

King Road Landfill 
3535 King Road, 44 acres 
Operated by Lucas County 
from 1954 to 1976 

Owens-Illinois, Inc. 
Technical Center 
1700 North Westwood 
On-site Landfill 

Owens-Illinois, Inc. 
Hilfinger Site 
1800 North Westwood 
Hilfinger landfilled on­
site electroplating & 
metal finishing wastes. 
Closed in late 1970s. 

South Cove Blvd. 

Willys Park 

Joe E. Brown Park 
Manhattan Blvd. 

North Cove Landfill 
North Cove & Drexel Dr. 
Operated by AMC as land­
fill from 1941 to 1970. 
Industrial residues i.e. 
solvents & sludges, now 
owned by City of Toledo 

Groundwater contamination from 
leachate migration containing 
metals--cadmium, chromium, 
lead, enforcement action pending 

Chromium and lead sludges; test 
borings performed show no 
contamination discovery 

Soil had been contaminated by 
heavy metals--chromium, arsenic, 
cadmium, nickel, zinc. Clean up 
completed with polyethylene liner 
and monitoring wells. Currently a 
parking lot. 

Part of North Cove Blvd. 
AMC investigation 

Presently a ball field 

During installation of a · 
sanitary sewer west of site in 
1979, hydrocarbon fumes were 
encountered. Groundwater 
sampling performed indicating 
presence of hydrocarbons and 
low boiling solvents. AMC is 
planning to conduct a remedial 
investigation/feasibility study. 
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MAP # WATERSHED 

36 Ottawa 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

Ottawa 

Ottawa 

Ottawa 

Ottawa 

Duck Creek 

Silver/ 
Shantee 

Silver/ 
Shantee 

Crane 

Crane 

Grassy 

Grassy 

Cedar 

Wolfe 

TABLE 48 continued 

SITE NAME 

Sheller-Globe Corp., 
Armored Plastics, 
Lint & Dura Avenues 
Approx. 100 drums of 
Paint Residues disposed 

Tyler Street Dump 
Operated by City of Toledo, 
located end of Tyler St. 
north of Ottawa River 
Municipal & industrial wastes 

Stickney Avenue Landfill 
Owned by American Motors 
Corg. located southeast 
of ttawa River 
Industrial wastes i.e. 
solvents & sludges 

Dura Dump, 55 acres 
Operated by City of Toledo 
Located northwest of river 
Municipal, Industrial and 
Demolition Wastes - Opened 
1952, closed 1980. 

DuPont Waste Lagoon 
Matzinger Road 
2% formaldehyde solution 

Consaul Street Dump 
Operated by City of Toledo 
from 1948-1966, now site of 
Parkway Mobile Home Park 
solvents & paint sludges 

Jackman Road 

NL lndustries/Doehler­
Jarvis/Farley Metals Inc. 
5400 N. Detroit Avenue 
Toledo, Ohio 

Millbury Village 

Asman Dump 
St. Rt. 795 & Fostoria Rd. 

Perrysburg Township 

Perrysburg City 
St. Rt. 795 & Glenwood Rd. 

Walbridge-Lake Township 

Jerusalem Township 

Maumee Basin Remedial Action Plan 
Investigation Report 

CURRENT KNOWN STATUS 

Solvent portion believed to 
have evaporated leaving only 
residue. 

Leachates to Ottawa River 

Leachates to Ottawa River 
composed of low conventional 
pollutants and organics 

Leachates to Ottawa River 
containing PCBs 1 organics. 
Under investiga•ion with a 
remedial action plan being 
developed. 

Lagoon filled in. Site 
drainage patterns unknown, 
but no discharge to river. 

Leachate collection system to 
sanitary sewer; water table 
within 6 feet of surface 
Methane Gas Venting; ongoing 
Ohio Dept of Health Study 

was an open dump 

Past on-site storage for 
Plating Sludges 

Leachate problem; solid 
wastes 

Leachate problem; solid 
and hazardous waste 
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Figure 52 
MAP OF DUMPS AND LANDFILLS 
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Underground Storage Tanks 

The federal definition of an Underground Storage Tank (U.S.T.) is any tank including 
underground piping connected to the tank that has at least 10 percent of its volume under­
ground. Not mcluded in this definition are the tens of thousands of unregulated domestic 
heating oil tanks or other private fuel tanks. Several types of underground tanks are cur­
rently exempt from federal regulation: 

farm and residential tanks holding less than 1,100 gallons of motor fuel used for 
non-commercial purposes; 

tanks storing heating oil burned on the premises where it is stored; 

tanks on or above the floor of underground areas, such as basements or tunnels; 

septic tanks and systems for collecting storm water and waste water; 

and flow-through process tanks. 

Hazardous waste tanks are regulated under Subtitle C of the Resource Conservation and 
Recovery Act (RCRA). Waste oil tanks may eventually also be regulated under Subtitle C. 
The great majority of U.S.T.s nationwide (more than 96 percent) contain petroleum fuels; 
the remainder store raw chemicals. U.S.T.s are found virtually everywhere in the in<¥sstri­
alized world. US EPA estimates that approximately one quarter of the U.S.T.'s leak. 

In Ohio more that 70,000 commercial U.S.T.s currently in use are registered with the State 
Fire Marshal. Because the registry is still being developed, the Fire Marshal's Bureau of 
Underground Storage Tank Regulation estimates that there are actually close to 100,000 
U.S.T.s in Ohio subject to regulation. As of May 1988, the registry was still incomplete. 
There are 2,834 U.S.T.s for Lucas County, 879 for Wood County, and 284 for Ottawa 
County. Because U.S.T.s are associated with business and indJlftry, it appears that they are 
found in higher concentrations in areas of greater population. 

Statewide, there have been more than 1,800 leaks from U.S.T.s reported to Ohio EPA 
since 1978. Ohio EPA's Office of Emergency Response reports that during this period 
there have been 50 reported leaks for Lucas County, 22 for Wood County, and 12 for 
Ottawa County. The majority (65 to 75 percent) of U.S.T. leaks came from tanks at gas 
stations. 

Leaking U.S.T.s occur in every locale. Leaks are typically very small compared to tank 
size, and traditional inventory control measures sui:li as the graduated dipstick pole and 
tallying volumes of liquid withdrawn are not accurate enough to detect most leaks. U.S.T.s 
have contaminated groundwater and surface water, saturated soil with gasoline or other 
flammable or toxic substances, and created fire and explosion hazards when vapors enter 
buildings through foundation cracks or sump pumps. Gasoline from U.S.T.s in developed 
areas frequently is first discovered in utility company manholes, where it can destroy wiring 
and cause an explosion due to the concentration of gasoline vapors and a11fa1th hazard for 
workers due to the concentration of residual benzene in a confined space. 
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Pits. Ponds and Lagoons 

The Ohio EPA conducted a statewide assessment and inventory of surface impoundments 
during 1978 and 1979. The purpose was to determine their polluting effect upon under­
ground drinking water sources. This project was referred to as the Surface Impoundment 
Assessment (SIA). By definition, surface impoundments include any earthen pond, pit or 
lagoon used for the storage, treatment or disposal of wastewaters and other fluids related 
to industrial, municipal, agricultural, mining, and oil and gas related activities. 

With the assistance of the Northwest District Ohio EPA, TMACOG examined the SIA file 
for the Counties of Lucas, Wood and Ottawa. A list of the known pits, ponds and lagoons 
as listed in this SIA file are presented in this section by watershed in Table 49. It is as 
complete a list as possible. Iricluded with the listing is the Map #,watershed name, Facility 
Identification No., the number of impoundments at the site, the purpose of the impound­
ment, the age at the time of the survey, the size of impoundments, the recorded gallons per 
day if known, and the scored ~oundwater contamination potential rating (GWCPR). The 
highest groundwater contamination potential rating a site could receive is "29" while the 
lowest is "1". The NPDES number is also included if such number had been assigned. 

There are 36 sites which includes some 68 im_Poundments within the AOC. None of the 
impoundments as shown in the SIA file were lined by today's standards, nor were monitor­
ing wells in place for water quality sampling purposes. Generally, this ten year old SIA file 
indicated that it was "unknown" whether the impoundment had an adverse affect by seep­
age to water quality of drinking water wells in the area. The SIA was based on a file review 
by Ohio EPA The groundwater contamination J?Otential ratings were not based on field 
observations. A map (Figure 53) displaying these impoundment sites follows the table. 

TABLE 49 
LIST OF IMPOUNDMENTS BY WATERSHED 

MAP # WATERSHED FACILITY !DENT. # 

1 Maumee 09581858MUN00236 

2 Maumee 

NPDES OH003719 
Waterville Water Treatment 
16 North Second Street 
Waterville, OH 43566 

09581858IND00274 
NPDES OH0002631 
Johns-Manville Products Corp. 
6055 River Road 
Waterville, OH 43566 

Maumee Basin Remedial Action Plan 
Investigation Report 

SIA FILE STATUS GWCPR 

(SIC 4941) 13 

I impoundment 
waste storage sludge 
4 years; 0.03 acres 

(SIC 3222) 

3 impoundments 17 
wastewater stabilization 
13 years; 0.12 acres, 
total - 0.35 acres 
120,000 gallons/day 
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MAP # WATERSHED 

3 

4 

5 

6 

7 

8 

Maumee 

Maumee 

Maumee 

Maumee 
Bay 

Maumee 
Bay 

Swan 

TABLE 49 continued 

FACILITY IDENT. # 

09581858IND00275 
NPDES OH0054011 
Johns-Manville Products Corp. 
U.S. 24 & Dutch Road 
Waterville, OH 43566 

09577000IND00866 
Consolidated Dock, Inc. 
Western Division 
636 Paine Avenue 
Toledo, OH 43605 

09577000IND00207 
NPDES OH0002810 
Gulf Oil Co. 
U.S. Div. Gulf Oil Corp. 
2935 Front Street 
Toledo, OH 43697 
(Ceased operation) 

09558730IND00239 
NPDES OH0002925 
Toledo Edison Co. 
4701 Bay Shore Road 
Oregon, OH 43616 

09558730MUN00244 
NPDES OH0041815 
Oregon Water Supply 
935 North Curtice Road 
Oregon, OH 43616 

09584770IND00863 
American Can Co. 
10444 Waterville-Swanton Rd. 
Whitehouse, OH 43571 

Maumee Basin Remedial Action Plan 
Investigation Report 

SIA FILE STATUS GWCPR 

(SIC 3222) 

3 impoundments 16 
wastewater stabilization 
13 years; 0.15 acres, 
total - 0.5 acres 
36,000 gallons/day 

(SIC ) 
1 impoundment 19 
wastewater retention 
3 years: 0.06 acres 
Note from SIA file: 
stormwater runoff = 
salt piles, coal, slag, etc. 

(SIC 2911) 

4 impoundments 16 
waste treatment 
settling; 15 years 
0.5 acres, total -
1.0 acres; 
864,000 gals/day 

(SIC 491) 

3 impoundments 17 
wastewater settling 
4 years; 31 acres, 
total - 50 acres 
3,100,000 gallons/day 

(SIC 4941) 

1 impoundment 18 
waste storage of 
sludge; 18 years 
I.5 acres 

(SIC 3411) 
1 impoundment 17 
wastewater retention 
4 years; 0.5 acres; 
30,000 gallons/day 
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MAP # WATERSHED 

9 Otter 

10 Otter 

11 Otter 

12 Otter 

13 Otter 

14 Otter 

TABLE 49 continued 

FACILITY !DENT. # 

17341328IND00225 
NPDES OH0002453 
Libbey-Owens-Ford Co. 
811 Madison Avenue 
Toledo, Ohio 43624 
1701 East Broadway 
Toledo, OH 43605 

09577000IND00226 
NPDES OH0002453 
Libbey-Owens-Ford Co. 
1701 East Broadway 
Toledo, OH 43605 
(Ceased operation) 

09577000IND00206 
NPDES OH0002763 
Sun Oil Co. of Penn. 
Toledo Refinery 
P .o. Box 920 
Toledo, OH 43693 

095770001ND00894 
NPDES OH0058581 
Phillips Petroleum Co. 
275 Millard Avenue 
Toledo, OH 43605 

0957700 IND00892 

C.H. Heist Corp. 
3805 Cedar Point Road 
Toledo, OH 43694 

09558730IND00223 
NPDES OH0058629 
Commercial Oil Services, Inc. 
3600 Cedar Point Road 
Oregon, OH 43616 
(Ceased operation) 

mall!Baei~aticnR§spdtal Action Plan 

SIA FILE STATUS GWCPR 

(SIC 3211) 

4 impoundments 16 
waste treatment settling 
30 years; 21 acres, 
total - 67 acres 
LAST YEAR OF OPERATION 1966 
Note from SIA file-
Abandoned & capped (with clay) 
•sand ponds" with leachate 
problems, LOF pond "J" 

(SIC 3211) 

2 impoundments 14 
waste treatment 
settling; 6 years 
7.5 acres, total -
19.5 acres 

(SIC 2911) 

3 impoundment 16 
waste treatment 
equalization 
29 years; 7.5 acres, 
total - 8.5 acres 
3,600,000 gallons/day 

(SIC 3624) 

4 impoundment 13 
wastewater settling 
IO yrs; 0.26 acres, 
total - 1.04 acres 

(SIC 299) 

3 impoundments 
waste storage 
7 years; 0.03 acres, 
total - 0.09 acres 

(SIC 2999) 

14 

3 impoundments 18 
waste disposal 
13 years; 0.18 acres, 
total - 1.43 acres 
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TABLE 49 continued 

MAP # WATERSHED FACILITY IDENT. # 

15 Otter 09558730IND00865 
Bills' Road Oil Services 
3500 York Street 
Oregon, OH 43616 

16 Otter 09558730IND00249 
NPDES OH0053864 
Fondessy Enterprises, Inc. 
876 Otter Creek Road 
Oregon, OH 43616 

17 Otter 09577000IND000208 
NPDES OH0002461 
Standard Oil of Ohio 
Toledo Refinery 
P.O. Box 6g6 
Toledo, OH 43694 

18 Ten Mile 09576022IND00278 
NPDES OH0058521 
Northern Ohio Asphalt Paving 
7920 Sylvania Avenue 
Sylvania, OH 43460 

19 Ten Mile 09572452IND00276 
NPDES OH0033715 
Medusa Cement Co. 
P.O. Box 310 
Silica Pl ant 
Sylvania, OH 44350 

20 Ottawa 09577000IND00233 
Cleveland Metal Abrasive Co. 
2351 Hill Avenue 
Toledo, OH 43607 

Maumee Basin Remedial Action Plan 
Investigation Report 

SIA FILE STATUS GWCPR 

(SIC 2899) 
2 impoundments 17 
waste disposal 
9 years; 0.12 acres, 
total - 0.25 acres 

(SIC 2999) 

1 impoundment 17 
waste disposal 
11 years; 1.2 acres 

(SIC 2911) 

2 impoundments 16 
waste storage oil sludge 
33 years; 2 acres, 
total - IO acres 

(SIC 2952) 

1 impoundment 17 
wastewater settling 
2 years; 0.25 acres 
144,000 gallons/day 

(SIC 3241) 

I impoundment 15 
wastewater settling 
6 years; 0.25 acres 
500,000 gallons/day 

(SIC 3291) 
I impoundment 16 
waste treatment 
settling; 6 years 
0.03 acres 
460,800 gallons/day 
Note from SIA file -
2 cell settling - av. flow 
value is design flow. 
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MAP # WATERSHED 

21 

22 

23 

24 

25 

26 

Ottawa 

Ottawa 

Duck 

Duck 

Duck 

Silver/ 
Shantee 

TABLE 49 continued 

FACILITY !DENT. # 

09577000IND00864 
Incorporated Crafts, Inc. 
3905 Stickney Avenue 
Toledo, OH 43608 

09577000IND00891 
Royster Co., Inc. 
Creekside Avenue 
P.O. Box 6986 
Toledo, OH 43612 

09577000MUN00249 
NPDES OH0030759 
Toledo Water Treatment Plant 
600 Collins Park Avenue 
Toledo, OH 43605 

09537478IND00277 
NPDES OH0003000 
Norfolk & Western Railway 
Ironvi 11 e Yard 
2750 Front Street 
Toledo, OH 43605 

09577000IND00895 
Westway Trading Corp. 
Ind Molasses Division 
Box 186, Station A 
431 John Q. Carey Drive 
Toledo, OH 43605 

09577000IND00234 
NPDES OH0002640 
General Motors Corp. 
1455 West Alexis Road 
Toledo, OH 43612 

Maumee Basin Remedial Action Plan 
Investigation Report 

SIA FILE STATUS 

(SIC 2899) 
2 impoundments 
waste disposal 
14 years; 1.5 acres, 
total - 3 acres 

(SIC 2875) 

GWCPR 

17 

I impoundment 15 
waste water retention 
28 years; 2 acres 
note - surface runoff 
pond was developed to 
collect discharge 

(SIC 4941) 

2 impoundments 16 
Waste Storage Sludge 
26 years; 16 acres, 
total - 48 acres 

(SIC 4011) 

1 impoundment 18 
wastewater retention 
8 years; 0.5 acres 

(SIC 2875) 
2 impoundments 

(SIA Sheet was missing 
from the file) 

(SIC 3714) 
1 impoundment 
waste treatment 
retention; 20 years 
0.75 acres 
100,000 gallons/day 

18 
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MAP # WATERSHED 

27 

28 

29 

30 

31 

Grassy 

Cedar/ 
Crane 

Maumee 

Cedar/ 
Crane 

Cedar/ 
Crane 

TABLE 49 continued 

FACILITY IOENT. # 

17362148IN000217 
NPDES OH0003107 
Owens-Illinois, Inc. 
P.O. Box 1035 
Toledo, OH 43601 
25875 U.S. Route 25 
Perrysburg, OH 43551 

17343610IND00876 
NPDES OH0003573 
Maumee Stone Co. 
Perrysburg Plant 
8812 Fremont Pike 
Perrysburg, OH 43551 

17351114IND00228 
NPDES OH0057835 
Penn Central Transportation 
6 Penn Center 
Philadelphia, PA 19103 
Stanley Diesel Shop 
435 Emerald Avenue 
Toledo, OH 43602 

17380486IND00227 
NPDES OH0002488 
Chesapeake & Ohio Railway Co. 
P.O. Box 1800 
Huntington, WV 25718 
Walbridge, OH · 43465 

17341328IND00910 
NPDES OH0003212 
Burndy Corporation 
Richards Avenue 
Norwalk, OH 06856 
Toledo Facility 
P.O. Box 817 
Toledo, OH 43601 

Maumee Basin Remedial Action Plan 
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SIA FILE STATUS GWCPR 

(SIC 2893) 

1 impoundment 14 
waste treatment polishing 
12 years; 7 acres 
20,000 gallons/day 
Note from SIA file -
old DOT borrow pit -
age uncertain 

(SIC 1422) 

4 impoundments 
wastewater settling 
14 years; 0.5 acres 
138,000 gallons/day 

(SIC ) 

1 impoundment 
wastewater retention 
25 years; 7 acres 
5,000 gallons/day 
Note from SIA file-old 
old borrow pit, age 
unknown 

(SIC ) 

1 impoundment 
wastewater retention 
9 years; 0.12 acres 
clay liner 

(SIC 3471) 

23 

18 

15 

1 impoundment 17 
waste treatment retention 
11 years; 0.25 acres 
65,000 gallons/day 
Ceased operation in 1976 
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TABLE 49 continued 

MAP # WATERSHED FACILITY !DENT. # 

32 Cedar/ 17357190IND00880 

33 

34 

35 

36 

Crane Hirzel Canning Co. 
411 Lemoyne Road 
Toledo, OH 43616 

Cedar/ 
Crane 

Cedar/ 
Crane 

Cedar/ 
Crane 

Cedar/ 
Crane 

1735020IND00908 
Standard Oil Co. of Ohio 
1800 L. Midland Bldg. 
Cleveland, OH 44115 
1-280 & S.R. 795 
Millbury, OH 43447 

17350260IND00229 
NPDES OH0003221 
Molnar Packing Co. 
Pemberville Road 
Millbury, OH 43447 

12301322IND00231 
NPDES OH0003425 
Permaglass Div. 
Guardian Industries 
Routes 51 & 795 
Millbury, OH 43447 

12319736IND00210 
NPDES OH0002755 
Stokely-Van Camp, Inc. 
941 N. Meridan Street 
Indianapolis, IN 46206 
at Curtice, OH 43412 
(Ceased operation) 

Maumee Basin Remedial Action Plan 
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SIA FILE STATUS GWCPR 

(SIC 2033) 
3 impoundments 16 
wastewater aerated 
11 years; 1.25 acres, 
total - 3.75 acres 
30,000 gallons/day 

(SIC 2g9) 
1 impoundment 15 
waste treatment retention 
3 years; 0.02 acres 
bentonite modified 
liner 

(SIC 2011) 

1 impoundment 
wastewater aerated 
7 years; 1.2 acres 
7,050 gallons/day 
Note from SIA file -
two celled lagoon 

(SIC 0321) 

13 

1 impoundment 13 
waste treatment biologic 
9 years; 2.3 acres 
30,000 gallons/day 

(SIC 2033) 

2 impoundments 
waste treatment 
aerated; 26 years 
2.5 acres, total -
4.4 acres 
range 150,000 to 
269,000 gallons/day 
CEASED OPERATION in 1979 
Note in SIA file -
2 lagoons inventoried, 

17 

but 2nd lagoon partitioned 
to form 2 for a total of 
3 lagoons. 
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Figure 53 Map of Pits, Ponds & Lagoons 
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Water Quality Impacts 

The Subcommittee's greatest concern deals with the Dura Dump, the LOF Grinding Sand 
Settling Ponds, and the King Road Landfill. Of obvious concern, too, are the wall-to-wall 
dumps once sited in the floodplains of the Ottawa River. The various closed sites have 
degrading impacts on water quality as shown when analyzing the Ohio EPA Water Quality 
Data Summary conducted during the sum.mer of 1986. . 

The headwaters of the Ottawa River start in Michigan and flow through western Lucas 
County where-it is known as the Ten Mile Creek. Upstream of the King Road Landfill at 
River Miles 5.2 and 5.1 (Centennial Road) the water quality is considered good, the pri­
mary influence being a~culture. The Dissolved Oxygen is 5.2 to 9.7 mg/I. Metals are 
near or below the detection limit, as are phenolic samples. · 

The King Road Landfill is located below River Mile 4.1 where water quality is considered 
fair to marginally good. This site was closed in 1976, with leachate problems developin~ in 
1972. Heavy metals flowing from the site caused Lucas County to provide a municipal 
water line to those homes whose water wells were contaminated. Midwest Environmental 
Consultants has prepared an environmental assessment for the site, and has made recom­
mendations for further investigations. Existing conditions at the site include loose garbage 
on the surface, insufficient grade, ponding of water, and serious erosion in many areas. 

The North Cove Landfill site along the banks of the Ottawa River at River Mile 8.7, was 
formerly owned by American Motors. It operated from 1941 until 1970 where industrial 
residues were disposed of. During the installation of a sanitary sewer west of the site in 
1979, hydrocarbon fumes were encountered. Groundwater sampling was performed and 
indicated the presence of hydrocarbons and low boilin~ solvents. A site assessment was 
done for the landfill and a remedial investigation/feasibility study is to be conducted by 
AMC. . 

Lake Erie dilutes the polluted Ottawa River from River Mile 4.9 to downstream. The 
Dura, Stickney and Tyler dumps all owned by the City of Toledo, are located along the 
Ottawa River wherein a lake estuary effect takes place. Also in the vicinity are three 
Combined Sewer Overflows, and discharges from DuPont and AMC. Leachate samples 
from the Stickney Avenue site contain low to moderate levels of conventional pollutants 
and very low levels of organic priority pollutants. 

At the Dura Dump the leachate contains high BOD, COD and organics. Among these 
organic chemicals are PCBs. The range of concentration of PCBs in the Ottawa River 
Sediment from sampling taken October 1986 is 0.86 to ;;

1
Rarts per million. One sample 

taken from the river bank was as high as 135 parts per · ·on. The six leachate seeps to 
the Ottawa River have been calculated to be 60,000 gallons per day. The aty of Toledo 
has initiated a Remedial Investigation/Feasibility Study bemg conducted by URS Corp. 
Actions have been to control leaching and runoff at the site. Clean up costs have been 
estimated to be $40 million. 

The degradation of Otter Creek is directlr related to the LOF site. At River Mile 5.9 
(Oakdale Street) downstream of the LOF site, the Dissolved Oxygen is 1 mg/I, pH ranges 
from 8.6 to 10.2; Arsenic is 350 µg/l; Copper ranges from 17 to 30 µg/l The water quality 
is considered to be very poor. Only upstream at River Mile 7.2, where Otter Creek is a 
small ditch-like stream, is the water quality considered to be fair. 

At River Mile 5.7 (Pickle Road) there are noxious smelling chemicals, a reddish brown 
flocculent, hydrogen sulfide, etc., with the stream and banks at River Mile 4.0 (Wheeling 
Street) being oil soaked, with nickel and cyanide also being detected. The Sun Oil Refiri-
ery discharge is upstream at this point. At River Mile 2.1 (Millard Avenue), while the ~ 
water quality is still degraded, it is slililitly improved due to the Lake effect on Otter Creek. 
It is important to remember that Evergreen, Fondessy, and Westover sites each have 
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leachate collection systems in place. 

The ten dump sites on Swan Creek do not appear to have severe water quality impact but 
this may be due to lack of thorough investigation of sediments and fish sampling. 

For the Maumee River, the Ohio EPA Northwest District Office reports that Jennison­
Wright (J-W) has entered into a consent decree with OEP A on February 4, 1987. Pursuant 
to die terms of this agreement J-W has prepared a Remedial Investigation Work Plan 
(utilizing Woodward Clyde Consultants). ThiS work plan was approved, with conditions by 
OEPA on January 27, 1988. A draft RI report is expected from J-W on July 25, 1988 (180 
days from approval of the RIWP). J-W has not yet begun to complete the RI; however, 
work is expected to start in the near future. The RI is designed to provide a data-base for 
determining the best remediation alternative and extent of contamination. 

Storm, sanitary, and treated process waters flow from the 26 acre site, located at 2332 
Broadway, into the municipal sewer system. A 12" overflow from the city sewer flows 
through the J-W property into the Maumee River. The office parking lot, at 3463 Broad­
way, borders the Maumee's west bank. Contamination and remediation alternatives will be 
addressed by the RI/FS for this also. 

RCRA Facilities 

Hazardous waste regulations are implemented by Ohio EP A's Office of Solid and Hazard­
ous Waste Management, and cover generation, storage, transportation, and treatment or 
disposal of hazardous wastes as defined in RCRA and the 1984 Hazardous and Solid Waste 
Amendments. Ohio's hazardous waste regulations were passed in 1980. Permits to operate 
hazardous waste facilities are issued by the Ohio Hazardous Waste Facility Board with 
monitoring and enforcement of the regulations being carried out by Ohio EPA. 

Within the area of concern there are 13 different RCRA facilities licensed to operate as 
shown in Table 50. However, the Evergreen Landfill, operated by Ohio Waste Systems, a 
subsidiary of Waste Management, did operate as a hazardous waste facility until November 
1985. The Fondessy Landfarm (Fondessy Enterprises Site #2) has not received refinery 
sludges for well over one year, with Ohio EPA recommending that the site be closed due to 
seasonal high water table and other problems. 
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TABLE 50 
LIST OF RCRA FACILITIES 

OHO II 

OHD045245271 
OHD005045992 
OHD005041B43 
OHD045243706 
OHD000721415 

OHD980279376 
OHD980586804 
OHD018354894 
OHD063717565 
OHD005057542 
OHD004044128 
OHD043642958 

* Now Envirosafe 

Name 

Cast America Products 
Daehler-Jarvis Castings 
E.I. Dupont deNemours 
Fondessy * 
Fondessy * 
Landfarm Site 112 
General Tire & Rubber 
S.M. Allen, Inc. 
Sheller-Globe Corp. 
Sheller-Globe Corp. 
Standard Oil Co. 
American Cyanamid Co. 
Motor Wheel** 

** Formerly Goodyear 

Status of Superfund Sites 

Address 

4243 South Ave. 
5400 N. Detroit Ave. 
1930 Tremainsville 
876 Otter Creek Rd. 
Cedar Point & Wynn 

3729 Twining St. 
3903 Stickney Ave. 
Lint & Dura Aves. 
4444 N. Detroit Ave. 
Cedar Point Road 
12600 Eckel Road 
212 Luckey Road 

43615 
43612 
43613 
43616 
43616 

43608 
43608 
43612 
436I2 
43614 
43551 
43443 

There are no designated Superfund sites in the AOC at this time (i.e., no sites have been 
included in the National Priority List under Superfund/CERCLA). All the preliminary 
assessments, or the !?aper trail, have been done for the sites listed in the following table. 
This is the first step m potential Superfund listing. Those sites listed in the Table 51 have 
the possibility of being named hazardous waste sites. All the sites listed are considered 
unregulated sites and each has been ranked high (H), medium (M), Low (L), or no priority 
(0). 

The Ohio EPA Northwest District Office reports that Allied Automotive Toledo Stamping, 
Owens-Illinois (Hilfinger), Phillips Petroleum, and Webstrand sites have been cleaned up. 
In cases where responsible companies can be identified, the EPA will try to get funding for 
cleanup from the businesses involved. The list of possible hazardous waste sites was com­
piled because of the federal Superfund Law, which required each company to report its 
hazardous waste activities of the past. The list not only includes these sites, but also sites 
reported by residents and anonymous tips. 

Table 51 includes the US EPA assigned number, the site name and address where known, 
the US EPA Federal Investigation Team (FIT) ranking, and the Ohio EPA priority rank­
ing. 

Maumee Basin Remedial Action Plan 
Investigation Report 

138 



TABLE 51 
POSSIBLE HAZARDOUS WASTE SUPERFUND SITES 

OHO # Name and Address FIT Ohio EPA 

OH0980678379 
348-0024 

Not Assigned 
348-1027 

OHD98082380l 
348-0045 

Not Assigned 
348-1029 

OHD980611636 
348-0175 

OHD000816843 
348-0197 

OH0980826119 
.348-0200 

OH0043636463 
348-0207 

OHD020260188 
348-0208 

OHD068081595 
348-0211 

OHD990777930 
348-0248 

Not Assigned 
348-1031 

OHD980613640 
348-0286 

OHD045243706 
348-0303 

Allen Charles Waste Removal 
Address Unreported (Transporter) 
Toledo 99999 

Allied Automotive Toledo Stamping 
525 Hamilton Street 
Toledo 99999 

Anderson's 
439 Illinois Avenue 
Maumee 43537 

Champion Spark Plug 
Address Unreported 

99999 

City Owned Dump (AMCi North Cove) 
Foot of Drexel Dr. -75 & Cove 
Toledo 43610 

Commercial Oil Service, Inc. 
3600 Cedar Point Road 
Oregon 43616 

Consaul Street Landfill 
2510 Consaul Street 
Toledo 43624 

Coulton Chemical 
6600 Sylvania Road 
Sylvania 

Coulton Chemical Corp. 
1400 Otter Cheek Road 

43560 

Oregon 43616 

Cousins Waste Management 
2611 W. Center 
Toledo 43609 

DuPont E.I. Denemours & Co., Inc. 
Matzinger Rd., P.O. Box 6568 
Toledo 43612 

Erie Coatings 
Address Unreported 

Essex Group, Inc. 
5101 Telegraph Road 
Toledo 

Fondessy 
876 Otter Creek Road 
Oregon 

99999 

43612 

43616 
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TABLE 51 continued 

OHO # Name and Address 

Not Assigned Greise Brothers 
34B-1034 Address Unreported 

99999 

OHD005052410 Gulf Oil Co., Toledo Refinery 
34B-0365 2935 Front Street 

Toledo 43697 

OHD000608695 Gulf Oil Toledo Terminal 
348-0367 2774 Front Street 

Toledo 43605 

Not Assigned 
348-1032 

Harrison Junkyard 
Address Unreported 

99999 

OHD981097157 Heist Cleaning Service 
348-0385 3804 Cedar Point Road 

Oregon 43616 

OHD000605295 Kin~ Road Lucas County San. 
348-0441 353 King Road 

Toledo 43617 

OHD005050349 Libbet·Owens-Ford Co., Plants 4 & 8 
348-0463 1769 . Broadway 

Toledo 43605 

OHD981529092 
348-0482 

Manhattan Dump 
2020 Manhattan Blvd. 
Toledo 43612 

OHD980615801 Maston Septic Service 
348-0502 7202 Providence 

Whitehouse 43571 

OHD980704381 
348-0503 

Matlack Trucking Co. 
1728 Drouillard Road 
Toledo 44309 

OHD005045992 NL Industries 
348-0568 5400 N. Detroit Avenue 

Toledo 43612 

OHD005051180 NL Industries, Inc. Bearings Div. 
348-0569 715 Spencer Street 

Toledo 43609 

OHD000720268 North American Car Corp. 
348-0576 4545 Hoffman Road 

Toledo 43611 

OHD980679427 Oberlf Ray DSPL 
348-0588 3812 wining Street 

Toledo 43608 

OHD980615934 Oberl~ Robert Waste Removal 
348-0589 3903 t ickney 

Toledo 43608 
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OHO # 

OHD980991798 
348-0616 

OHDOOS034459 
348-0621 

OHD005562020 
348-0622 

OHD980901276 
348-0633 

OHD018354894 
348-0730 

OHD005057542 
348-0767 

OHD0050465 ll 
348-0781 

OHD980679419 
348-0787 

OHD000605956 
348-0812 

OHD9806 ll 685 
348-0813 

OHD980509905 
348-0814 

OHD980611677 
348-0815 

OHD980510499 
348-0816 

OHD980611305 
348-0818 

OHD980510523 
348-0829 

TABLE 51 continued 

Name and Address 

Owens Illinois Hilfinger 
1800 N. Westwood Avenue 
Toledo 43606 

Owens-Illinois Libbey Plant 27 
940 Ash Street 
Toledo 43611 

Owens-Illinois Tech. Center 
1700 N. Westwood Avenue 
Toledo 43607 

Phillips Petroleum Property 
Front St. & Millard Ave. 
To 1 edo 43605 

Sheller-Globe Corp. Cy Auto Stamping Div. 
Lint & Dura Avenue 
Toledo 43612 

Standard Oil Co. (Ohio) 
Lallendorf & Cedar Point Road 
Oregon 43616 

Sun Oil Co. Of Pennsylvania 
1819 Woodville Road 
Oregon 43616 

Swan Creek Landfill 
Glendale Avenue 
Toledo 43614 

Toledo City of Stickney Ave. Dspl. Site 
3900 Stickney Avenue 
Toledo 43612 

Toledo Edison Co. Coke Oven Gas Line 
Front & Cherry Streets 
To 1 edo 43652 

Toledo Ldfl. City of Aka Dura San Ldfl. 
Dura Ave. 
Toledo 43612 

Toledo Powdered Metal 
Cross Street 
Toledo 43623 

Toledo Sewage Disposal Plant 
Bay View Park 
Toledo 43611 

Treasure Island Landfill 
Counter & Kalamazoo & York Sts. 
Toledo 43611 

Tyler Street Dump 
Tyler St. 
Toledo 43612 
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OHO II 

OHD005055777 
348-0839 

OHD980510580 
348-0918 

OHD981525710 
348-0895 

OHD000606368 
348-0901 

OHD005044128 
387-0033 

OHD980610935 
387-0071 

OHD041350323 
387-0167 

OHD087050019 
387-0190 

OHD068111327 
3B7-0294 

OHD981529084 
387-0454 

OH0005050406 
387-0462 

TABLE 51 continued 

Name and Address 

Union Oil Co., Toledo Refinery 
1840 Otter Creek Road 
Oregon 43616 

W/S Ave. Toledo Mun San Landfill 
South Ave & Maumee River 
Toledo 43615 

Webstrand Corp. 
525 Hamilton Street 
Toledo 43602 

Westover Corp. San Landfill 
820-920 Otter Creek Road 
Oregon 43616 

American Cyanamid Co. 
12600 Eckel Road 
Perrysburg 43551 

Asman's Landfill 
Rt. 795 & Fostoria Road 
Millbury 43447 

Chrysler Corp. Toledo Machining Plant 
8000 Chrysler Drive 
Perrysburg 43551 

Coastal Tank Lines 
6622 SR-795 
Walbridge 

Evergreen Landfill 
6525 Wales Road 
Northwood 

43465 

43619 

Lake Township Dump 
Hanley Road & Cummings Road 
Walbridge 43465 

Libbey-Owens-Ford Co. Plant 6 
140 Dixie Hwy. 
Rossford 43460 

Maumee Basin Remedial Action Plan 
Investigation Report 

FIT Ohio EPA 

L L 

L M 

L L 

M M 

0 0 

M M 

L L 

L L 

L M 

L L 

L L 

142 



ATMOSPHERIC DEPOSITION 

According to the Summary of the Report of the Great Lakes Water Quality Board to the 
International Joint Conumssion dated November 1987, atmospheric transport and deposi­
tion into the Great Lakes basin, either directly onto the water surface or indirectly into the 
drainage basin with subsequent transport, has been clearly demonstrated. Going on, this 
summary report states that even though the magnitude of the input (relative to other 
sources and pathways) has not been fully defined, the available evidence indicates that 
atmospheric i:1eposit1on is a major pathway for contamination of the Great Lakes ecosys­
tem. 

Continuing, the summary report states that releases of lead to the atmosphere, primarily 
from automotive exhausts, have decreased as the use of leaded gasoline in the United 
States and Canada has decreased, and that atmospheric transport and deposition of certain 
pesticides (e.g. DDT) into the Great Lakes continues today, even though their use has 
been banned or severely restricted in both the United States and Canada. These chemicals 
are still manufactured and used in great quantities in other locations in the world. Short of 
a worldwide ban on the manufacture, transport and use of these contaminants, appreciable 
contamination of the Great Lakes ecosystem will continue indefinitely. 

The authority to regulate emissions into the atmosphere are based on clean air require­
ments, but legislative provision to control emissions of persistent toxic substances into the 
atmosphere need to be incorporated. The Ohio Alliance for the Environment in its March 
1987 Newsletter reports that since 1987 improvements have been made in reducing the 
amount of discharge from direct sources of toxic contaminants, but much more research 
and action is still needed to restore the lakes to a healthy level; and that little is known 
about the specific effects and possible controls for toxic chemicals into the air. 

The Ohio Alliance for the Environment's report goes on to say, that seven million chemical 
compounds now exist, 30,000 of which are in substantial commercial use; that approximate­
ly 1,000 new chemicals are developed each year; that over 1,000 chemicals are suspected 
carcinogens. It is important to note that some of these chemicals occur naturally, which 
means that manufactured chemicals are not the only source of toxic substances. 

Air emissions of such substances are a concern because the atmosphere serves as a pathway 
into the environment as a whole. Large lakes such as the Great Lakes, tend to act as a 
"sink" for pollution from all sources. It has been shown that with the upper Great Lakes, 
the input of toxic chemicals such as PCBs and lead comes from atmosphenc deposition. 

The current US EPA and Ohio EPA ambient air quality standards are displayed in Table 
52 on the following page. The Toledo Environmental Services Division functions as the air 
pollution enforcement arm of the Ohio EPA in the Toledo area. This Division was inter­
viewed in order to secure information regarding attainment/non-attainment status regard­
ing the pollutants listed in this table, with such status reported as follows: 
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POLLUTANT DURATION 

TABLE 52 
US EPA & OHIO EPA AMBIENT AIR QUALITY STANDABDS* 

RESTRICTION 
MAXIMUM ALLOWABLE 

PRIMARY 
CONCENTRATION** 

SECONDARY 
Particulate 
Matter - PMlO 

Annual 
geometric mean 

Not to be exceeded 50 mg/m3 50 mg/m3 

150 mg/m3 

Sulfur 
Dioxide 

carbon 
Monoxide 

ozone 

Nitrogen 
Dioxide 

Lead 

NOTES: 

.~ 

24 - hour 
concentration 
Annual 
arithmetic mean 
24-hour arithmetic 
mean concentration 
3-hour arithmetfc 
mean concentration 

8-hour arithmetic 
mean concentration 
1-hour mean 
concentration 
1-hour mean 
concentration 

Annual 
arithmetic mean 
3-month arithmetic 
mean concentration 

Not to be exceeded more 
than once per year 

150 mg/m3 

Not to be exceeded 80 µm/m3 
(0.03 ppm) 

Not to be exceeded more 365 µm/m3 
than once per year (0.14 ppm) 
Not to be exceeded more 1300 µm/m3 
than once per year (0.5 PPm) 
Not to be exceeded more 10 mg/m3 
than once per year (9.0 ppm) 
Not to be exceeded more 40 mg/m3 
than once per year (35.0 ppm) 
Not to be exceeded on 0.12 ppm 
more than one day per (244 µm/m3 
tear, average over 
hree years 

Not to be exceeded .53 ppm 3 (100 !!mLm 
Not to be exceeded 1.5 µm/m3 

Primary standards are established for the protection of public health 
Soco~d standnrda are eatabli~hed for tho protection of p~blic welfare 
µm/m = micrograms per cubic meter 
ppm = parts per mlllion 
mg/m3 = milligrams per cubic meter 
* us EPA & Ohio EPA Air Quality standards are Identical ** 40CFR 50.4 - 50.12 



LEAD: Attainment 

Lead is a toxic me_tal released into the atmosphere primarily through the exhaust of auto­
mobiles using leaded fuels. Lead accumulates in the human body and can interfere with 
the blood-forming process, and the normal nervous and renal system functions. Young 
children are most susceptible to the ill effects of lead. The level of this l'ollutant has 
dropped substantially since the early 1970s. Because of enforcement activities related to 
fuel switching and the further reduction of lead levels in leaded gasoline, the data from 
recent years shows that the air quality in the area of concern related to lead is approximate­
ly 10 times cleaner than the national standard. 

NITROGEN DIOXIDE: Attainment 

Nitrogen dioxide is a brown gas, formed during high temperature combustion, which reacts 
with hydrocarbons in the presence of sunlight to produce photo-chemical oxidants or smog. 
It is also a pollutant in its own right, and can affect lung tissue, reduce resistance to disease, 
contn"bute to bronchitis and pneumonia, and aggravate chronic Jung disorders. It is also a 
contributor to acid rain. The level of this pollutant has dropped with no violation ever 
having been recorded in the area of concern. In fact, routine monitoring of this pollutant 
was ended in July 1981, but reestablished in 1984 through a scaled-down sampling system 
in order to keep abreast of any new trend. 

OZONE: non-attainment 

Ozone is a colorless, puni::ent, toxic gas, formed by a series of chemical reactions where 
hydrocarbons, nitrogen oiades from automobiles and other sources, are exposed to sunlight. 
Ozone is the princi_Pai constituent of smog, and is a severe irritant, impairing lung function 
and aggravatin~ extsting respiratory disorders. The level of this pollutant has dropped with 
only one violation of the standard in 1983, and no violations for succeeding years. Si~fi­
cant reduction in hydrocarbon emissions have taken place in recent years with redes1gna­
tion expected by US EPA to attainment status. 

CARBON MONOXIDE: attainment 

Carbon monoxide is a colorless, odorless, tasteless, toxic gas produced by incomplete 
combustion of fossil fuels. The automobile engine is the main source of this pollutant. It is 
q_uickly absorbed by the blood, and reduces the oxygen available to the tissues, impairing 
VISual perception and alertness. Continued exposure to elevated carbon monoxide levels 
can threaten life. Persons with cardiovascular diseases are especially vulnerable to this 
type of pollution. The level of this pollutant drop_Ped measurable in 1976 and 1983. Two 
violations were measured in 1984, but none in the mtervening years. 

SULFUR DIOXIDE: non-attainment for area east of Route 23 and west of eastern 
boundary for City of Oregon attainment for remainder area. 

Sulfur dioxide is a heavy, pungent, colorless gas formed primarily by the combustion of 
sulfur-bearing fuels such as coal. It reacts readily with oilier atmospheric compounds and 
pollutants to form sulfates, a group of compounds that aggravate respiratory ailments such 
as bronchitis, emphysema, asthma and heart disease. Sulfates, combined with moisture in 
the atmosphere, produce acid rain. The area of concern is classified as non-attainment for 
sulfur dioxide, but there have been no violations, either primary or secondary, of the US 
EPA Standards since 1979. 
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PARTICULATE MATIER: attainment for primary sources, but non-attainment 
secondary sources for areas of East Toledo and Oregon, 
with attainment for secondary sources in the remainder 
area. 

Particulate matter relates to particles in the air (such as soot, ash, etc.), including non-toxic 
materials (dust and dirt), as well as toxic substances (lead, asbestos and sulfates). Natural 
and man-made sources can contribute to adversely affect human respiratory systems to 
various degrees, depending on particle size and composition. Data show no violation of 
either p~ or secondary standards for 1983, 1984 or 1985 with the Toledo Environmen­
tal Service Division petitioning for redesignation to total primary and secondary attainment 
for the entire area. However, there is a small area, mainly m East Toledo, where the 
monitoring station is located, that indicated a secondary violation for 1986. 

AcidRain 

The Great Lakes National Program Office, US EPA, has operated the Great Lakes 
Atmospheric Deposition (GLAD) network since early 1981. A precipitation sampling 
station as a part of GLAD had been located by Toledo Environmental Services Division in 
Oregon, Ohio at Bay Shore and Stadium Roads, from 1981 through 1985. Due to budget 
constraints this local sampling station was thereafter eliminated, with the nearest stations 
being Put-in-Bay, Ohio on South Bass Island, and Mount Clemons, Michigan. 

During the period when local precipitation sameling station was in operation, the process 
consisted ofcollecting weekly samples and checking for pH and conductivity before sending 
the sample to the GLAD laboratory for further analysis. The pH of unpolluted rain is 
about 5.6. Because the pH scale is logarithmic, rain with a pH of 4.6 is ten times as acidic 
as "normal" rain. while rain with a pH of 3.6 would be 100 times as acidic. Figure 54 graph­
ically displays the quarterly pH averages for the period covering 1981 through 1985 as 
developed by the Toledo Environmental Services Division. The quarterly averages indi­
cate that rainfall in the Toledo area is often 50 to 100 times more acidic than normal rain­
fall. The GLAD laboratory analysis for chemical pollutants was available for only one 
year, therefore, weighted calculations were not conducted. 

The area of concern is most fortunate in that the acidic rainfall is buffered by our natural 
occurring limestone bedrock and local soils which mitigate the ecological effects of acid 
rain. However, even though most of the ecological effects to the local area are mitigated, 
there is substantial damage being caused locally by acid rain. Buildings and statues are 
being corroded, cars rust more quickly and their paints are damaged, and synthetic materi­
als ranging from clothes and nylons to windshield wipers become more rapidly unusable. 
In addition, hea"¥. metals are leached more readily from structures and soils, so the acid 
rain may be contributing to the presence of toxic substances in the water. Reduced produc­
tivity of farm crops, particularly soybeans, and forest resources has also been linked to acid 
rain. The buildings, statues, cars, trees and agricultural products all are impacted by the 
precipitation before it can be neutralized by the soil and bedrock of the area. 

Wildlife resources locally may also be experiencing degradation due to the acidity. Many 
animal resources rely in early spring on temporary ponds and marshes for their breeding 
areas and important food resources. Most affected are the amphibians and waterfowl that 
move into these ponds and wetlands even before the snow has melted. Since the ground is 
still frozen, its ability to neutralize the acidity may be ~reatly limited. The most acidic 
precipitation of the year often falls as snow in fall and wmter. The spring snow melt may 
be sending a rush of still acidic water to the ponds and marshes at a critical time. For 
instance, most salamander species move into the breeding ponds for a brief period, begin­
ning before the ice melts off of the pond. Salamander mortality has been directly linked to 
the acidity of their breeding ponds. 
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The decline of black duck populations is also now believed to be linked at least in part to 
the acidity of their feeding ponds when they arrive in early spring. Other migratory water­
fowl are also finding reduced abundance of aquatic insects because the spring flush of 
acidic waters reduces populations at a time when food needs are high in order to fuel 
migration and prepare for the breeding season. 
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FIGURE 54 
PRECIPITATION pH vs. TIME 
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SOURCE: 1985 ANNUAL REPORT, ENVIRONMENTAL SERVICES AGENCY, CITY OF TOLEDO, p. 20 

Despite the acidity of rain water in the RAP Area, water in streams is generally alkaline, as 
shown by Table 53. The pH avera~es 7.7 to 7.8 for all streams, with the exception of Otter 
Creek, which is notably more alkalme than any other stream in the area. 
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TABLE 53 
pH VALUES IN RAP AREA ST:llfAMS 

TESD DATA, 19Bl-1986 

Stream H 

Sampled <0.6 6.0-.9 7.0-.9 8.0-.9 9.0-.9 

All streams 1 79 809 486 28 
Swan Cr. 0 9 153 54 0 
Ottawa River 0 27 255 134 4 
Maumee River 0 23 196 165 3 
Heilman Dt. 0 1 34 15 0 
Silver Cr. 0 3 32 19 0 
Shantee Cr. 0 2 33 19 0 
Grassy Cr. 0 6 30 20 0 
Delaware Cr. 1 5 33 16 0 
Hill Dt. 0 3 36 16 0 
Otter Cr. 0 0 7 28 21 

Maumee Basin Remedial Action Plan 
Investigation Report 

') 

>10.0 Avg # Samoles 

1 7 .8 1404 
0 7.7 216 
1 7.7 421 
0 7.8 387 
0 7.7 50 
0 7.7 54 
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IESD Air Sampling 

1ESD has eleven air sampling network sites. These are described in Table 54 by station 
number, location, and type of testing performed. The table also includes map numbers 
which correlate with Figure 55, a map that displays the location of air sampling sites. 

TABLE 54 
TESD AIR SAMPLING NETWORK SITES 

Map # TESD STATION 

6 1 

7 2 

8 3 

9 4 

10 5 

11 6 
2 7 

3 8 
4 9 

5 10 
1 11 

LOCATION 

East Side Sewage Pumping Station 
Lee and Front St. 
East Side Central School 
825 Navarre Ave. at Berry St. 
Oregon Municipal Building 
5330 Seaman 
Rossford Municipal Building 
133 Osborn Street 
60 N. Westwood at Hill 
(soon moving to U.T. Comm. Tech. 
and converted to P.M. 10) 
1503 Broadway at South 
2927 Monroe (at Bancroft & Detroit) 
(heavy traffic intersection) 
2930 - 13lst. Street 
Water Filtration Plant 
600 Collins Park 
Acid Rain Monitoring Site 
Toledo Environmental Services Bldg. 

T.S.P. 
co 

Total Suspended Particulates 
Carbon Monoxide 

SOz Sulfur Dioxide 
Ozone 
Nitrogen Dioxide 

TESTS PERFORMED 

T.S.P. 

T.S.P 

T.S.P. 

T.S.P. 

T.S.P 

T.S.P. 
co 

Acid Rain 
T.S.P., S02, 

05 
~ciaRain 
PM-10 Particulate Matter - 10 microns (a more refined T.S.P. Test; other 

T.S.P Sites may be converted at a later date) 

Source: Rick Uscilowski - Chief Chemist, Toledo Environmental Services 
Div. (TESD) 
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305b 

µg/l 
Ag 
As 
BOD,BOD5 

Ba 
Be 
BWQR 

Bypass 

c 
CDF 

CERCLA 

CLEAR 

CN 
COD 

cso 
CaC03 

Cd a.a· 

CoE 
Combined sewage 

Cond. 

Cr 
Cu 
DO 

GLOSSARY 

A biennial report from the state to US EPA which describes the quali­
ty of the water of the state. Specifically, whether it meets the "fishable 
and swimmable" criteria mandated by the Clean Water Act. The term 
"305b" refers to the section of the Act requiring this report. 
Micrograms/liter (parts per billion) 
Silver 
Arsenic 
IJ.iochemical ~en Demand. This is a water quality parameter which 
serves as an indirect measure of the amount of organic matter (food) 
available for bacteria in a water sample. It measures the amount of 
oxygen, in pounds, needed to support the growth of bacteria in a water 
sample over a specified period of time; usually 5 days. 
Banum, a "heavy metal" 
Bezyllium, a "heavy metal" 
Biological Water Quality Report: a detailed water quality survey of a 
stream reach conducted by OEP A. BWQRs were formerly known as 
CWQRs (Comprehensive WQR). 
A point in a sanitary sewer SYStem where untreated sewage can over­
flow directly to a stream instead of continuing to the treatment plant. 
Carbon 
f;.onfined Disposal Eacility. Diked areas in Maumee Bay which are 
used to hold and dewater sediments dredged off the bottom of the 
shipping channel. 
f;.omprehensive Environmental Response, f;.ompensation, and Liability 
,dct of 1980, more commonly known as "Superfund, •which provides 
authority for Federal cleanup of abandoned toxic waste sides and 
response to releases of hazardous substances into the environment. 
£:.enter for Lake Erie ,drea Research, a Lake Erie water quality monitor­
ing program, sponsored by Ohio State University. 
Cyanide 
f;.hemical Qxygen Demand. An indirect measurement of the amount of 
carbon (food) in a water sample. This test is somewhat similar to the 
BOD test, in that it measures the pounds of oxygen needed to use up 
(oxidize) the carbon in a water sample. The COD uses chemicals to 
determine the amount of oxygen needed, while the BOD test is a 
biological test. 
Combined sewer overflow 
Calcium carbonate: "scale." Used as a standard in measuring water 
hardness. 
Cadmium, a ;'heavy metal" 
Chlorine, chloride. Chlorine is a i:oisonous gas commonly used to kill 
germs in treated sewage or drinking water. Chloride is an electrolyte, 
a "salt" (sodium chloride), and is not a disinfectant 
US Army Corps of Engineers 
Sanitazy sewage and stormwater combined. Ideally, sanitary sewa~e 
and stormwater are carried in separate pipelines. In many mner-city 
areas, however, there is only ohe sewer system, and it carries com­
bined sewage. 
Conductivity: a specific laboratozy test for determining the conductivi­
ty of a water sample. It indicates the quantity of dissolved electrolytes 
in a sample. 
Chromium, a "heavy metal" 
Copper 
Dissolved oxygen. Amount of oxygen dissolved in a water sample (in 
mg/I or ppm). DO is necessary for the survival of fish and other 
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EPA 

Eutrophication 

F 
Fe 
Fecal Coliform 

HUD 

Uf 
ICI 

UC 
K 
kg 

LE WMS 
LM 

Leachate 

MBAS 

MG 
mg 

mg/kg 
mg/I 
:rd 
MOE 
MP 

Methane 

Mn 
N 

~ 
N03 
ng/g 

NPDES 

Na 
Ni 

aquatic life 
Environmental Protection Agency. US EPA is the Federal agency, 
and Ohio EPA is Ohio's statewide equivalent. 
A natural aging process generally describing the fertility (mainly 
aquatic plant productivity) of lakes. This process is speeded up if a 
lake receives an excess amount of nutrient pollutants, especially 
phosphorus. 
Fluoride 
Iron 
Bacteria which when found in large numbers in a water sample, indi­
cate the presence of untreated sewage. 
Housing and Urban Development. A Federal Agency which provides 
funding to assist cities and villages with housing and infrastructure 
problems 
Mercury, a "heavy metal" 
Infiltration and Inflow: excess storm and/or ground water entering a 
sanitary sewer system 
Invertebrate Community Index: a numerical measure of water quality 
as reflected by a stream's ability to support aquatic life 
International Joint Commission 
Potassium 
Kilogram(s): 1000 grams. A kilogram is slightly more than two 
pounds. 
Lake Erie Wastewater Management Study 
Lake mile. How many miles downstream (and out into Lake Erie) a 
given point is from the mouth of the Maumee 
Liquid that leaks out of a landfill or dump; usually ground or surface 
water highly contaminated with wastes from the dump or landfill. 
Methylene Blue Active Substance: a measure for the presence of 
surfactants in water or wastewater. Surfactants ("surface- active 
agents") are large organic molecules that cause water to foam or 
produce suds when agitated. 
Million gallons 
Milligram(s): a thousandth of a gram. There are 454 grams to a 
pound. 
Milligrams per kilogram 
Milligrams per liter ( = ppm) 
Million gallons per day 
Milliliter(s): a thousandth of a liter. A liter is slightly less than a quart. 
(Ontario) Ministry of the Environment. Equivalent of EPA 
Mile point. How many miles upstream (above) the mouth of a stream 
a given point is. See RM. 
Natural gas. Formed by the decomposition of organic matter in the 
absence of oxygen. 
Manganese 
Nitrogen: one of the chemical elements which in certain forms is a 
nutrient necessary for life. 
Ammonia: a form of nitrogen, which is a pollutant. 
Nitrite(s): a form of nitrogen, which is a pollutant. 
Nitrate(s): a form of nitrogen, which is a pollutant. 
N~~ograms/gram. "Nano" is a prefix which means "one billionth", or 
10 . ng/g=ppb. 
National Pollutant Discharge Elimination System. Refers to a permit 
which is required in order to discharge wastewater to a stream. This 
permit dictates how clean the water must be before it can be dis­
charged. 
Sodium 
Nickel, a "heavy metal" 
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O/G 

ODNR 
OEPA 
p 

PAH 
Pb 
PCB 

PEMSO 

pH 

POTW 

ppb 

kl'Ch 
RM 
Regulator 

S.D. 
S04 
SS 

Se 
~srfund 
TESD 

·,_ 

Oil and grease. In water quality monitoring, refers to a specific chemi­
cal test for amount of oils in a sample. 
Ohio Department of Natural Resources 
Ohio Environmental Protection Agency 
Phosphorus. Considered the critical nutrient in the pollution of the 
Great Lakes. By limiting amount of phosphorus discharged to Lake 
Erie, the lake's eutrophication can be controlled. 
Polynuclear Aromatic Hydrocarbons 
Lead, a "heavy metal" 
Polychlorinated Biphenyls. Organic chemicals which, during the 50 
years they were manufactured and used, an estimated 400 million 
pounds entered the environment, according to US EPA Hazardous 
Waste laboratory. Their use ranged from dielectric oils to carbonless 
paper production. A colorless liquid, it was used as an insulating fluid 
m electrical equipment: e.g., transformers, capacitors, because of its 
stability and heat resistance. PCBs are a suspect carcinogen. A signifi­
cant health impact has been linked to incomplete combustion of 
PCBs. The oxidation of PCBs form dioxins and furans, the most toxic 
of all man-made substances. They have been found in measurable 
concentrations in waterways and sediments throughout the world, and 
are widely-spread contaminants of fish and wilalife resources. PCB 
contamination began in an era when industrial wastes were disposed 
of by flushing them directly into waterways, local sewage treatment 
plants, or landfills. 
Planning and Engineering Data Management Sy~tem for Ohio 
(PEMSO) system, which Ohio EPA uses for classifying stream seg­
ments, modeling pollution sources, and their effects on water quality. 
Related watershed classification systems: TMACOG uses smaller 
watersheds, which are generally a subset of the PEMSO watersheds. 
The third system is Land Resources Information System (LRIS), 
developed for the 208 program, and further d3fined for the Lake Erie 
Wastewater Management Study (LEWMS). LRIS watersheds are 
usually, but not always, the same as TMACOG's. 
A measure of acidity or alkalinity, on a scale of 1 to 14. Neutral is 7.0; 
lower values are acidic, and higher values are alkaline (basic). · 
Publicly-Operated Treatment Works. A wastewater treatment facility 
operated by a city, village, or county that treats primary domestic 
sewage. Usually refers to a municipal sewage treatment plant. 
Parts per billion ( = µg/1) 
Parts per million ( = mg/I) 
Resource J;onservation and Recovery .dct of 1976. Deals with the trans­
port, storage, treatment, or disposal of hazardous wastes and their 
associated facilities. 
River mile: how many miles upstream (above) the mouth of a stream 
A device used to control the bypass of untreated combined sewage to 
a stream. The purpose of the regulator is to allow the system to bypass 
combined sewage when the system is overloaded from stormwater; 
but to prevent bypasses during dry weather 
Sewer District 
Sulfate(s) 
Suspended solids: in water quality sampling, the weight of solids (in 
mg) suspended in a milliliter (ml) of water. 
Selenium 
SeeCERCLA 
Total dissolved solids 
Toledo Environmental Services Division: a division of the City of 
Toledo which is responsible for performing air and water quality 
monitoring in Toledo. Formerly TESA (Agency). 
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TKN 

TMACOG 

flrb. 
USGS 

WQ 
WTP 

WWH 

WWTP 

Zn 

·,. 

Total Kjeldahl Nitrogen: a specific chemical test used to determine 
how much of certain forms of nitrogen are in a water sample. It in­
cludes organic and ammonia nitrogen, but excludes nitrites and ni­
trates. 
Toledo Metropolitan Area Council of Governments: regional plan­
ning agency for Lucas, Wood, Ottawa, Sandusky and Erie Counties in 
Northwest Ohio, and Erie, Bedford, and Whiteford Townships in 
Monroe County, Michigan 
Tons per year 
Turbidity: a measure of whether or not water is clear. When used in 
terms of water quality monitoring, it refers to a specific test used to 
quantity how turbid a water sample is. 
United States Geological Survey. Federal agency involved in detailed 
mapping of the U.S., and surface and groundwater monitoring. 
Water quality 
Water Treatment Plant. Usually refers to a municipal plant for pro­
ducing city drinking water. 
Warmwater Habitat: a stream classification used by Ohio EPA to set 
the water quality standards for a stream. Warmwater standards are 
not as stringent as Coldwater. 
Wastewater Treatment Plant. Usually refers to a municipal treatment 
facility, and often used interchangeably with "Sewage Treatment 
Plant" 
Zinc, a "heavy metal" 
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