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Chapter 1: Introduction  
The Delaware Creek-Maumee River 
HUC-12 (04100009 09 04) is located in 
northern Lucas County, OH, and contains 
a watershed of 13.66 square miles 
(Figure 1). This HUC-12 contains 
Delaware Creek, a 1.8 mile tributary that 
enters into the Maumee River from the 
west at RM 9.2 (Ohio EPA, 2010), as well 
as Gerdes Ditch, which connects to 
Delaware Creek via underground culvert 
(Figure 2)1. Land use within the 
watershed is primarily developed. This 
urban watershed includes land on both 
sides of the Maumee River; however, 
Delaware Creek is the only connected 
waterbody to the Maumee River 2.  
While watershed plans could be all-
inclusive inventories, the U.S. EPA 
identified nine critical elements to include 
in strategic planning documents for 
impaired waters. To ease implementation 
of projects addressing nonpoint source 
management, current federal and state 
nonpoint source funding opportunities 
require strategic watershed plans 
incorporate these nine key elements, 
concisely to HUC-12 watersheds. Partners 
within the larger Maumee Area of 
Concern (AOC) are collaborating to 
develop Nine-Element Nonpoint Source 
Implementation Strategic Plans (NPS-IS 
plan) for all the HUC-12 watersheds 
within the Maumee AOC. This NPS-IS plan 
for the Delaware Creek-Maumee River 
HUC-12 is one of three being authored by 
the University of Toledo, in conjunction 
with the City of Toledo, Partners for Clean 
Streams and the Lucas County 
Sustainability Commission.  
 

                                                           
1 It should be noted that the river mile maps used in this document were created using data digitized by TMACOG (made available from the 
PCS DMDS online system) utilizing 2004 aerial photography and may not represent current stream lengths or correlate to other river mile 
data sets, notably they do not precisely align with Ohio EPA river mile delineations. 
2Prior to 2013, Duck Creek was assigned to the Delaware Creek-Maumee River HUC-12 (04100009 09 04) in the Grassy Creek-Maumee River 
HUC-10 (04100009 09). In 2013, USGS re-assigned Duck Creek to the Otter Creek-Frontal Lake Erie HUC-12 (04100010 07 06) in the Cedar 
Creek-Frontal Lake Erie HUC-10 (04100010 07). 

FIGURE 1: LOCATION OF DELAWARE CREEK-MAUMEE RIVER HUC-12 

WITHIN THE MAUMEE AREA OF CONCERN.  

FIGURE 2: RIVER MILE MAP OF DELAWARE CREEK-MAUMEE RIVER  
HUC-12. 
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1.1 Report Background 
In 1987, the Maumee AOC was created under the Great Lakes Water Quality Agreement. With this, a committee 
formed to develop the Maumee Remedial Action Plan (RAP). In 2006, the Maumee RAP committee created the 
Maumee Area of Concern (AOC) Stage 2 Watershed Restoration Plan. This document served to be a 
comprehensive clearinghouse for restoration of the watersheds within the Maumee AOC to meet requirements 
for many programs under the International Joint Commission, U.S. EPA and Ohio governmental agencies at the 
time (Partners for Clean Streams, 2016). As part of the lower Maumee River watershed, the Delaware Creek-
Maumee River HUC-12 was included in this report.  
 
The Stage 2 Watershed Restoration Plan was submitted to the Ohio Department of Natural Resources and Ohio 
EPA; however, full endorsement was pending inclusion of a Coastal Nonpoint Source Pollution Management 
Measures section (Ohio EPA, 2009ύΦ {ƛƴŎŜ ǇǊƻƎǊŀƳǎ ƘŀǾŜ ƳƻǊŜ ǊŜŎŜƴǘƭȅ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ ¦Φ{Φ 9t!Ωǎ ƴƛƴŜ-element 
plans, the inclusion of this section was abandoned, and focus is now present on updating this watershed plan by 
developing NPS-IS plans for the individual HUC-12 watersheds within the greater Maumee AOC. This NPS-IS plan 
for the Delaware Creek-Maumee River HUC-12 (04100009 09 04) is being written to address nonpoint source 
pollution issues specifically within its drainage area, as opposed to a comprehensive watershed plan for all issues 
found within the region.  
 
Removal of nonpoint source impairments in the Delaware Creek-Maumee River HUC-12 is crucial to the 
attainment of designated aquatic life uses (ALUs) and further removal of not only beneficial use impairments 
within this sub-watershed, but also within the greater Maumee AOC. In this HUC-12, Delaware Creek is in partial 
attainment of its ALUs, due to flow regime alterations and excessive nitrate/nitrite and phosphorus levels. This 
NPS-IS plan will be used to strategically identify and outline key projects within the HUC-12 that address 
management of these nonpoint source issues. 

 

1.2 Watershed Profile & History 
The Maumee River is the largest Great Lakes 
tributary, draining 8,316 square miles in 
Indiana, Michigan and Ohio and is 
considered a Large River Unit (Maumee RAP, 
2006). The Maumee River is approximately 
130 miles in length, beginning in Ft. Wayne, 
Indiana, with the lower 105 miles flowing 
through Ohio. It reaches an elevation of 
1,100 feet in the Michigan portion of the 
watershed, dropping to 573 feet at the 
mouth, for an average gradient of 1.3 
feet/mile.  It is joined by several large 
tributaries: the Tiffin River, Auglaize River, 
and Blanchard River, as well as smaller 
streams such as Tontogany Creek, Beaver 
Creek and Swan Creek. The area in Wood 
and Lucas counties that drains directly to the 
Maumee River is relatively small. The lower 
22.8 miles of the mainstem flow through the 
Maumee Area of Concern; the focus of this 
NPS-IS plan, Delaware Creek-Maumee River HUC-12, is adjacent to both sides of the Maumee River from 

FIGURE 3: THE DELAWARE CREEK-MAUMEE RIVER HUC-12 IN 

RELATION TO THE HISTORIC OAK OPENINGS REGION AND HISTORIC 

GREAT BLACK SWAMP. 
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approximately RM 9.0 to its mouth between the historic extents of the Oak Openings Region and the Great Black 
Swamp (Figure 3). 
 
Oak Openings 
Briefly, the Oak Openings region covers 130 square miles 
throughout the sub-watersheds of Swan Creek and the 
Ottawa River and includes oak savanna and wet prairie 
habitats. This area, representative of a former beach, reflects 
historically higher lake levels in ancestral Lake Erie near the 
end of the last ice age. As water levels dropped, the sand was 
reworked to form sand dunes over broad areas. Also at about 
this time, rivers began to dig themselves into the landscape 
as glacial waters drained away (The Nature Conservancy, 
2016). 
 
Early pioneers approached the Oak Openings region after 
days of trekking through the sticky mud and dense woods of 
the Great Black Swamp. The high sandy dunes and dry open 
woodland appealed to them as a land for farming; however, 
the sandy soils did not provide easy yields. Today, over 70% 
of the Oak Openings land has been developed or is in 
agricultural production, leaving less than 30% in natural 
cover. Natural floodplain corridors occur between the Oak 
Openings region and Lake Erie along the Maumee River.   
 
The Oak Openings region is known for its rare and unique 
flora; five of its six natural plant communities are considered 
globally rare (Figure 4). Since the first rare plant list, Lucas 
County has led the state with more rare plant species than any other Ohio county, mainly due to the Oak 
Openings region. Due to the sensitivity of its globally rare species, conservation actions should be targeted to 
efficiently protect the unique plants and animals (The Nature Conservancy, 2016). 
 
The Great Black Swamp 
Large parts of the Maumee River, Maumee Bay and Lake Erie drainage areas were once covered by the Great 
Black Swamp, an area approximately 120 miles long by 40 miles wide. This swamp, formed more than 20,000 
years ago by retreating glaciers, was dominated by clay-rich soils with low permeability and dense vegetation 
(Maumee RAP, 2006). The difficulty associated with travel through the dense, swampy, insect-populated terrain 
left this one of the last areas of Ohio to be developed. In 1859, a law provided for the installation of public 
ditches, and by 1900, a vast system of ditches had drained the majority of the area to allow crop production on 
this fertile land. Remnants of the Great Black Swamp exist today, and in average rainfall events, the area still 
floods, making streams and ditches ideal for floodplain and wetland restoration (Maumee RAP, 2006). 
 

1.3 Public Participation and Involvement 
Watershed planning and restoration plans should include involvement from a diverse group of entities, including 
governmental agencies, private businesses, academia, non-profit groups, neighborhood organizations and the 
public at large. Many partners have been working over time in the lower Maumee River watershed towards 
ecological restoration and water quality goals.  
 

FIGURE 4: PRAIRIE RESTORATION AT THE OLANDER 

PARK SYSTEMΩS SYLVAN PRAIRIE PARK. PHOTO 

COURTESY OF THE OLANDER PARK SYSTEM.  
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Several watershed groups have been involved with the Maumee River watershed and its tributaries, including 
ClearWater and the Maumee RAP. In 2007, after working under the umbrella of Toledo Metropolitan Area Council 
of Governments (TMACOG) for almost twenty years, the Maumee RAP merged with Partners for Clean Streams, 
and ClearWater was dissolved. Most restoration efforts in the Maumee River watershed are now led by or closely 
partnered with Partners for Clean Streams. Nonprofit groups, such as the Metroparks of the Toledo Area, the 
Toledo Metropolitan Area Council of Governments, governmental agencies, academia, citizen action groups and 
watershed organizations have been interested and involved in the improvement and protection of the Maumee 
River watershed.  
 
While consistent focus has been applied to restorative efforts within the Maumee River watershed and the 
greater Maumee Area of Concern, the identification and implementation of projects within the Delaware Creek-
Maumee River HUC-12 has been sparse. The writing of this NPS-IS plan has prompted attention by partners 
within the region, and a renewed focus has been initiated in addressing the impairments in this small tributary.  
 
The University of Toledo, Department of Environmental Sciences, is an interdisciplinary group of ecologists and 
geologists dedicated to research addressing human impacts on the environment, earth system processes and 
ecosystem science (University of Toledo, 2017). Faculty in this department utilize research facilities at the Lake 
Erie Center, established in 1998, and help fulfill its mission to discern the linkages between land-use practices, 
water quality, habitat, economics, natural resources, sustainability, and environmental and public health. Faculty 
members have long been partners in local and regional task forces that investigate water quality issues in the 
Maumee Area of Concern. The University of Toledo is one of the principal authors of this NPS-IS plan for the 
Delaware Creek-Maumee River HUC-12. 
 
The City of Toledo, Department of Environmental Services is another key partner in the development of this 
document and is dedicated to balanced, responsible environmental protection for safe air and water for the 
Toledo Metropolitan Area (City of Toledo, 2017). This department governs over stormwater and pre-treatment 
programs, as well as collaborates with other agencies for the protection, restoration and enhancement of natural 
and human environments. The City of Toledo has engaged in water quality improvement in the Maumee River 
watershed through the Toledo Waterways Initiative, their CSO Long Term Control Plan and their Streamkeeper 
bacterial sampling program.  
 
Additional key partners within this HUC-12 and the greater Maumee River watershed include: Partners for Clean 
Streams, the Lucas County Sustainability Commission, Metroparks of the Toledo Area, Toledo Metropolitan Area 
Council of Governments (TMACOG), Hull and Associates, American Rivers, Civil and Environmental Consultants, 
Soil and Water Conservation District, and the City of Maumee. 
 
Chapters 1, 2 and 3 were primarily authored by the University of Toledo using the Biological and Water Quality 
Study of the Portage River Basin, Select Lake Erie Tributaries, and Select Maumee River Tributaries, 2006-2008, 
Ohio EPA Technical Report EAS/2010-4-4 (Ohio EPA, 2010) and the Total Maximum Daily Loads for the Maumee 
River (lower) Tributaries and Lake Erie Tributaries Watershed (Ohio EPA, 2012). Project information for Chapter 4 
was compiled from the on-line Maumee AOC Data Management and Delisting System (DMDS) (Partners for Clean 
Streams, 2017) and by collaborative meetings with stakeholders and community partners.   
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Chapter 2: Delaware Creek-Maumee River HUC-12 Watershed 
Characterization and Assessment Summary 

2.1 Summary Watershed Characterization for Delaware Creek-Maumee River HUC-12 
2.1.1 Physical and Natural Features 
The lower Maumee watershed from RM 22.8 to the mouth is contained within the Maumee Area of Concern. 
While this stretch of the mainstem Maumee is considered an independent Large River Unit, it is often discussed 
with the watershed surrounding itτthe Grassy Creek-Maumee River HUC-10. The Grassy Creek-Maumee River 
HUC-10 (04100009 09) watershed is comprised of four HUC-12 watersheds, covering an area of 67.80 square 
miles (Partners for Clean Streams, 2017). This document is focusing on the #04 HU of the Grassy Creek-Maumee 
River HUC-10τDelaware Creek-Maumee River HUC-12 (04100009 09 04).  The Grassy Creek-Maumee River HUC-
10 is oriented in a northeasterly-southwesterly direction, and the Delaware Creek-Maumee River HUC-12 trends 
along the northern end of the watershed, encompassing the north and south banks of the mainstem Maumee 
River from approximately RM 9.2 to the mouth and draining an area of 13.66 square miles.  Portions of the cities 
of Toledo, Maumee and Rossford are contained within the watershed boundary. 
 
Delaware Creek is the principal stream in this HUC-12, and is fully contained within the HUC-12 boundaries. A 
small tributary, Gerdes Ditch, is connected to Delaware Creek via buried culverts and is sometimes mislabeled as 
Delaware Creek on digitized maps. Delaware Creek is approximately 1.8 miles long, with a drainage area of 
approximately 2.5 square miles. The creek has been heavily modified along its upstream portions (Figure 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Grassy Creek-Maumee River HUC-10 is wholly contained within the Huron/Erie Lake Plains (HELP) ecoregion. 
¦Φ{Φ 9t! ŘŜǎŎǊƛōŜǎ ǘƘƛǎ ǊŜƎƛƻƴ ŀǎ άCƛƴŜΣ ǇƻƻǊƭȅ-drained, water-worked glacial till and lacustrine sediment; also 
ŎƻŀǊǎŜǊ ŜƴŘ ƳƻǊŀƛƴŜ ŀƴŘ ōŜŀŎƘ ǊƛŘƎŜ ŘŜǇƻǎƛǘǎέ όaŀǳƳŜŜ w!tΣ нллсύΦ These glacial sediments overlay Silurian and 
Devonian limestone and dolomite bedrock, which is occasionally exposed throughout areas along the Maumee 
River mainstem (Ohio EPA, 2012). Soils in this watershed have low infiltration rates and high runoff potential; 
though, 66% of the soils in this subwatershed were not reported, likely due to the high rate of urbanization 
(impervious surface) within this HUC-12.  
 

FIGURE 5: SEWER DIAGRAM OF DELAWARE CREEK WATERSHED. SURFACE WATER 

STREAMS ARE IN BLUE. UNDERGROUND SECTIONS OF GERDES DITCH AND DELAWARE 

CREEK SHOWN IN RED DOTTED LINES. DIAGRAM COURTESY OF CITY OF TOLEDO 

ENGINEERING SERVICES. 
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Specific landmarks and features in this watershed include: 

¶ Northern side of the Maumee River: 
o Several golf courses: Heatherdowns Country Club, South Toledo Golf Club, and sections of 

Toledo Country Club 
o Several City of Toledo recreational parks: Copland Park, Pickford Park, Walbridge Park, 

Woodsdale Park, Schneider Park, Riverside Park, Jamie Farr Park 
o Lucas County Recreation Center 
o Several schools with large athletic complexes: Gateway Middle School, Maumee High School, 

Bowsher High School 
o The Toledo Zoo, Imagination Station and the National Museum of the Great Lakes 
o Middlegrounds Metropark 
o Toledo Seaport and Amtrak Terminal 
o !ƴŘŜǊǎƻƴΩǎ ƎǊŀƛƴ ŘƻŎƪǎ ŀƭƻƴƎ ǘƘŜ aŀǳƳŜŜ wƛǾŜǊ 
o Several yacht clubs 
o Dense residential developments 

¶ Southern side of the Maumee River: 
o Midwest Terminals 
o Hollywood Casino Toledo 
o International Park  
o Heavy industrial land use, with dense residential land use in the upstream portions 

 
Only one NPDES-permitted facility is located in in the Delaware Creek-Maumee River HUC-12 and is permitted for 
stormwater discharge to an unnamed tributary to the Maumee River. No NPDES-permitted facilities exist in the 
subwatershed of Delaware Creek (Ohio EPA, 2012). 
 

2.1.2 Land Use and Protection 
In the Delaware Creek-Maumee River HUC-
12, stream habitat quality demonstrated 
impacts from surrounding land use. Nearly 
80% of the Delaware Creek-Maumee River 
HUC-12 is developed, with virtually no 
agricultural operations located within the 
watershed (Table 1; Figure 6). The 
watershed is dominated by dense, sewered, 
residential developments, with some 
commercial and industrial complexes (Ohio 
EPA, 2012). Several large tracts of land are 
available for recreational use: South Toledo 
Golf Club, Heatherdowns Country Club, 
sections of Toledo Country Club, Copland 
Park, Pickford Park, Woodsdale Park, 
Walbridge Park, Schneider Park, Delaware 
Park, Lucas County Recreation Center, as 
well as several schools in the area that 
maintain athletic fields: Gateway Middle 
School, Maumee High School and Bowsher 
High School (Ohio EPA, 2012). 
 

FIGURE 6: LAND USE IN THE GRASSY CREEK-MAUMEE RIVER HUC-10. 
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TABLE 1: LAND USE CLASSIFICATIONS FOR THE DELAWARE CREEK-MAUMEE RIVER WATERSHED (HOMER, 2015) 

Cover classification % watershed area Area (mi2) 

Delaware Creek-Maumee River 
(41000009 09 04) 

Barren 0.13% 0.02 

Crop 0.54% 0.07 

Hay/Pasture 0.01% 0.00 

Deciduous Forest 0.75% 0.10 

Evergreen Forest 0.00% 0.00 

Mixed Forest 0.00% 0.00 

Herbaceous 0.50% 0.07 

Herbaceous Wetlands 2.54% 0.35 

Woody Wetlands 0.00% 0.00 

Shrub/Scrub 0.00% 0.00 

Developed, High Intensity 10.84% 1.48 

Developed, Medium Intensity 23.94% 3.27 

Developed, Low Intensity 32.76% 4.48 

Developed, Open Space 11.52% 1.57 

Water 16.47% 2.25 

Total 100.00% 13.66 

 
 
Little protected parkland is located within the Delaware Creek-Maumee River HUC-12; specified lands are largely 
situated along the downstream banks of the Maumee River (Figure 7). The Middlegrounds Metropark opened 
along the Maumee River in 2016. This greenspace on reclaimed riverfront property replaced 8,000 tons of debris 
and offers 28 acres of restored habitat in downtown Toledo (Metroparks of the Toledo Area, 2017). In general, 
the watershed is largely residential, with pockets of industrial land existing along the downstream banks of the 
Maumee River, due to port activities. 

 
Most of the Delaware Creek-Maumee 
River HUC-12 is located within the NPDES 
regulated Municipal Separate Storm Sewer 
System (Figure 8).  One Phase I MS4 permit 
(City of Toledo) exists throughout this 
watershed, along with several Phase II 
municipalities and agencies, including the 
City of Maumee, the Ohio Department of 
Transportation and the Ohio Turnpike 
Commission. These storm water systems 
do not connect with water treatment 
systems; therefore, oil, grease, pesticides, 
herbicides, dirt and grit are carried directly 
to waterways and have a high potential to 
negatively impact water quality (Ohio EPA, 

2009b). Several storm sewer upgrade projects are 
FIGURE 7: PUBLICLY OWNED PARKS AND PROTECTED LANDS IN THE GRASSY 

CREEK-MAUMEE RIVER HUC-10. 
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occurring in this watershed through the Toledo Waterways Initiative. This long-term, 18-year project, started in 
2002, will reduce water pollution from aging storm sewer systems and combined sewer overflows in Swan Creek, 
the Ottawa River and the Maumee River (Toledo Waterways Initiative, 2017).  

 

 

2.2 Summary of Biological Trends for Delaware Creek-Maumee River HUC-12  
Ohio EPA sampled Delaware Creek in 2006, as documented in 
the Biological and Water Quality Study of the Portage River 
Basin, Select Lake Erie Tributaries, and Select Maumee River 
Tributaries, 2006-2008, Technical Report EAS/2010-4-4. This 
report was the Technical Support Document for the Maumee 
River (lower) Tributaries and Lake Erie Tributaries TMDL 
study. The Total Maximum Daily Loads for the Maumee River 
(lower) Tributaries and Lake Erie Tributaries Watershed was 
released in 2012. Both documents were used extensively in 
the preparation of this Grassy Creek-Maumee River: 
Delaware Creek-Maumee River HUC-12 NPS-IS Plan. Habitat 
and biological communities in the Delaware Creek-Maumee 
River HUC-12 will be sampled again as part of routine state 
monitoring in the summer of 2017. 
 
Overall, silty substrates, high embeddedness, and low 
sinuosity related to channel incision from hydromodification 
and urban runoff have contributed to degradation within 
Delaware Creek (Figure 9). A summary of the single sample 
location and its biological status in the Delaware Creek-
Maumee River HUC-12 is provided in Table 2 and Figure 10. 
The quality of habitat, affected by urban land use, in the 
Delaware Creek watershed is a critical factor in attainment 
scores for fish and macroinvertebrate communities.  
 

FIGURE 8: TOLEDO URBANIZED AREA AS DEFINED BY THE 2010 CENSUS.   

FIGURE 9: DELAWARE CREEK, LOOKING NORTH 

TOWARDS GLANZMAN RD. PHOTO COURTESY OF 

TIM MURPHY, CIVIL & ENVIRONMENTAL 

CONSULTANTS, INC.   
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TABLE 2: OVERALL BIOLOGICAL INDICES SCORES FOR THE DELAWARE CREEK-MAUMEE RIVER HUC-12 (OHIO EPA, 2010). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fishes (Modified Index of Well-Being [MIwb] & Index of Biotic Integrity [IBI]) 
The IBI score at Rohr Dr. (RM 0.38) falls within 
the nonsignificant range for headwater sites 
and is considered in attainment for that index; 
however, this attainment level is considerably 
marginal and is at risk of dropping below 
acceptable values. This site does contain a wide 
riparian buffer within Delaware Park, which 
extends from the crossing of Rohr Dr. to the 
mouth. This segment of the stream is 
influenced by backwater from the Maumee 
River (Ohio EPA, 2012) and by runoff from 
nearby roadways (Figure 11). MIwb is not 
applicable to headwater sites. 
 
 

RM (Drain. area mi2) IBI/ MIwba ICIb Status QHEI Location 

Delaware Creek-Maumee River HUC-12 (04100009-09-04)  
(WWH) (Delaware Creek) 

0.38H (2.5) 26ns/NAa P* Non 45 Rohr Drive 

*  Significant departure from ecoregion biocriterion; poor and very poor results are underlined. 
ns  bƻƴǎƛƎƴƛŦƛŎŀƴǘ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ ōƛƻŎǊƛǘŜǊƛƻƴ όҖп L.L ƻǊ L/L ǳƴƛǘǎΤ ҖлΦр aLǿō ǳƴƛǘǎύΦ 
a  The MIwb (Modified Index of well-being) is not applicable to headwater sites (<20mi2). 
b  Narrative evaluation used in lieu of ICI (Good; MG=Marginally Good; Fair; L Fair=Low Fair; Poor; VP=Very Poor). 
H Headwater site, MIwb is not applicable. 
 

FIGURE 10: SAMPLING LOCATION AND ATTAINMENT STATUS IN THE DELAWARE 

CREEK-MAUMEE RIVER HUC-12.  

FIGURE 11: RUNOFF FROM STREET ERODING THE STREAM 

CORRIDOR. PHOTO COURTESY OF BRIAN MARTIN, HULL &  

ASSOCIATES, INC.  


