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Project Overview  

  

Background 

In 1987 the Maumee Area of Concern (AOC) in northwest Ohio was designated 
as an Area of Concern based on the identification of ten Beneficial Use 
Impairments (BUIs). The Maumee AOC consists of five separate river systems: 
Ottawa River, Swan Creek, Lower Maumee River, Lake Erie Tributaries (Otter, 
Wolf, Cedar, Crane and Turtle Creeks), and Toussaint River. Currently, the 
status of many BUIs for each of the fiver river systems is unknown due to a lack 
of background data.  

Goals 

The goal of this project is to compile an extensive water quality and biological 
data set for the Maumee AOC. These data can then be used for BUI assessment 
and delisting. In addition to serving raw data online, a web-based Geographic 
Information System (GIS) is utilized so that the spatial trends of biological, habitat 
and water quality conditions can be visualized across the AOC. This project 
utilizes secondary datasets acquired from the Ohio Environmental Protection 
Agency's (OEPA) Lake Erie Biological Criteria and Habitat Evaluation Project that 
was conducted from 1993-1997. The data sets include macroinvertebrate and 
fish sampling data, fish anomalies as well as Index of Biotic Integrity (IBI), 
Invertebrate Community Index (ICI), and Qualitative Habitat Evaluation Index 
(QHEI) scores. In addition, the databases provide a platform upon which 
comprehensive water quality data can be compiled by a range of organizations. 
The data can be accessed in both a database format and a GIS format by 
general public and research and monitoring organizations.  

Funding and Partners  

The Department of Geography and Planning at the University of Toledo, Ohio 
conducted this project as part of the ongoing activities of the Maumee Remedial 
Action Plan (RAP) Stage II Committee, which is currently undertaking review of 
the Beneficial Use Impairments for the five river systems within the Maumee 



AOC. Funding was provided by a grant from the US Environmental Protection 
Agency Great Lakes National Program Office (USEPA GLNPO) with matching 
funds provided by the University of Toledo. Computer equipment, software, data 
management and storage, and technical support are provided by the Geographic 
Information Science & Applied Geography (GISAG) Research Center in the 
Department of Geography and Planning. 

Water Quality Monitoring  

For additional information on this project or if you are involved in monitoring and 
are interested in contributing data to the database contact: 

Patrick Lawrence: patrick.lawrence@utoledo.edu 

Kari Gerwin: kgerwin@UTNet.UToledo.Edu 

GISAG Lab: 419.530.4716 or 419.530.2699  

 

Biological Indicators of Water Quality 

Because aquatic biota are ultimately affected by water quality, biological 
indicators such as macroinvertebrate (i.e. crayfish, snails, clams, aquatic worms, 
and larval and adult insects) and fish communities are often used to assess 
aquatic ecosystem health. It is generally accepted that low-quality streams 
support a higher number of pollution- tolerant species while higher-quality 
streams are able to support species that are less pollution tolerant. 

  

Indices of fish and macroinvertebrate communities such as the index of biotic 
integrity (IBI) and the invertebrate community index (ICI), respectively, weight 
these species according to their pollution tolerance as well as their richness, 
trophic functions, reproductive functions, abundance and deformities (in the case 
of fish) (see Karr 1981 and OEPA, 1988-9).The Ohio Environmental Protection 
Agency (OEP) uses both fish and macroinvertebrates in assessing water quality.  

  

The OEPA cites the following advantages of using fish as indicators of water 
quality conditions: 

  



1) fish are integrators of community response to aquatic environmental quality 
conditions; the are the end product of most aquatic food webs, thus the total 
biomass of fishes is highly dependent on the gross primary and secondary 
productivity of lower organism groups; 

2) fish constitute a conspicuous part of the aquatic biota and are recognized by 
the public for their sport, commercial and endangered status, and represent the 
end product of protection for most water pollution abatement programs (i.e. many 
water quality criteria are based on laboratory tests using fish); 

3) fish reproduce once per year and complete their entire life cycle in the aquatic 
environment; therefore, the success of each year class is dependent upon the 
quality of the aquatic environment which they inhabit; this is evident in the 
general condition of the fish community each summer and fall; 

4) fish have relatively high sensitivity to a variety of substances and physical 
conditions; and 

5) fish are readily identified to species in the field and there is an abundance of 
information concerning their life history, ecology, environmental requirements 
and distribution available for many species.  

  

According to the OEPA, macroinvertebrates are useful indicators of 
environmental quality because: 

  

1) they form permanent, relatively immobile stream communities; 

2) they can be easily collected in large numbers in even the smallest streams; 

3) they can be easily sampled at relatively low cost per sample; 

4) they are quick to react to environmental change; 

5) they occupy all stream habitats and, even within family and generic groupings, 
display a wide range of functional feeding preferences (i.e. predators, collectors, 
shredders, scrapers); 

6) they inhabit the middle of the aquatic food web and are a major source of food 
for fish and other aquatic and terrestrial animals; and 



7) taxonomy has developed in recent years to the point where species level 
identifications of many larval forms are available along with much environmental 
and pollution tolerance information 
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The Qualitative Habitat Evaluation Index  

The quality of fish habitat is greatly determined by the local physical environment 
of streams, river and lakes. Because these habitats support aquatic life, the 
structure and function of fish communities are directly affected by the physical 
environment of waterways. Natural variation in habitat influences the structure of 
aquatic life. However, human land modifications such as channelization and 
removal of riparian vegetation have exacerbated natural variation and have 
severely altered the habitats that support fish communities of our rivers and 
streams. As a habitat modification increases the probability of having local 
extinction and disturbed communities also increases. 

 

In order to assess the habitats available fish communities and other aquatic life, 
the Ohio Environmental Protection Agency (OEPA) developed the Qualitative 
Habitat Evaluation Index (QHEI). As the name implies, QHEI is a qualitative 
method for assessing habitat quality at a macro-scale (across watersheds). The 
index uses a set of six metrics (see below) make a relatively quick (when 
compared to many quantitative methods) evaluation of aquatic habitat. Studies 
by the Ohio EPA have found significant relationships between the overall QHEI 
score of a watershed and Index of Biotic Integrity (IBI) scores. More specifically, 
the quality of a stream’s pools, channels and substrate are the most consistent 
indicators of fish community health. 

  



QHEI scores have served an additional purpose in Beneficial Use Impairment 
(BUI) assessment. The scores provide background habitat conditions and help in 
determining whether a BUI applies to a particular stream. Additionally, QHEI 
scores can be set as targets for delisting certain BUIs for a stream. 

  

 

 

Maumee AOC Watershed Restoration Plan:  
http://www.maumeerap.org/stage2.html  

BUI Delisting Document 

http://utoledo.edu/as/geography/pdfs/research_deslisting.pdf  

 

 

 


