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Chapter 1: Introduction  
The Wolf Creek HUC-12 (04100009 08 03) is located in 
northern Lucas County, OH, and contains a watershed 
of 27.13 square miles (Figure 1).  The largest stream in 
this watershed is Wolf Creek, approximately 7.5 miles 
long. Several ditches flow to Wolf Creek throughout the 
HUC-12; those with the largest floodplains include 
Stone Ditch, Cairl Creek and Drennan Ditch (Figure 2)1. 
Waterways within this HUC-12 are contained within the 
HUC-12 boundaries, with the exception of Drennan 
Ditch, which has headwaters beginning in the Ai Creek 
HUC-12 (04100009 07 01). Land use within the 
watershed is primarily developed (~50%), with 
approximately 25% of the HUC-12 forested and almost 
20% in cropland or pasture throughout the western and 
southern sections of the watershed.  
 
 

While watershed plans could be all-inclusive 
inventories, this NPS-IS plan is developed to 
address nonpoint source restoration strategies. The 
U.S. EPA identified nine critical elements to include 
in strategic planning documents for impaired 
waters, and 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 Wolf Creek HUC-12 is one 
of three being authored by The Olander Park 
System, in conjunction with Partners for Clean 
Streams, Metroparks of the Toledo Area and The 
Nature Conservancy. 

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 

                                                           
1It 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. 

FIGURE 1: LOCATION OF THE WOLF CREEK HUC-12 WITHIN 

THE MAUMEE AOC. 

FIGURE 2: RIVER MILE MAP OF WOLF CREEK HUC-12. 
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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 Swan Creek watershed, the Wolf Creek 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, 2009b). Since programs have more recently aligƴŜŘ 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 Wolf Creek HUC-12 (04100009 08 03) 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 Wolf Creek HUC-12 is crucial to the attainment of designated 
aquatic life uses (AQLs) and further removal of beneficial use impairments not only within this sub-watershed, but 
also within the greater Maumee AOC. In this HUC-12, Wolf Creek is in partial attainment of its AQLs, due to heavy 
sedimentation/siltation and direct habitat alterations from channelization, crop production with subsurface 
drainage and urban runoff/storm sewers. A large tributary to Wolf Creek, Cairl Creek, is also in nonattainment of 
its AQLs due to downstream impoundment and the effects of urban runoff/storm sewers. This NPS-IS plan will be 
used to strategically identify and outline key projects within the HUC-12 that address management of the 
nonpoint source issues affecting this watershed. 
 
 

1.2 Watershed Profile & History 
The Wolf Creek HUC-12 is located in the Lower Swan Creek watershed. Swan Creek is approximately 40 miles 
long, and is fed by over 200 miles of creeks and ditches, draining an area of 205 square miles (TMACOG, 2001). Its 
headwaters begin in Fulton County and flow in a southeasterly direction to join with Ai Creek near the 
northwestern edge of Oak Openings Metropark in Lucas County. The stream flows through the park to join with 
Blue Creek and switches course to a northeasterly direction through the city of Toledo into the Maumee River at 
River Mile (RM) 4.75. In addition to Ai Creek and Blue Creek, major tributaries include Wolf Creek, Cairl Creek, 
Stone Ditch, Drennan Ditch, Blystone Ditch and 
Heilman Ditch (TMACOG, 2009). Of these, Wolf Creek, 
Drennan Ditch, Stone Ditch and Cairl Creek lie within 
the Wolf Creek HUC-12. Drennan Ditch and Cairl Creek 
(which receives waters from Stone Ditch) flow into 
Wolf Creek at ~RM 2.75 and 1.00, respectively. Wolf 
Creek enters Swan Creek at ~RM 12.0. 
 
The HUC-12 is located within the Huron-Erie Lake Plains 
(HELP) ecoregion, specifically the Lake Plain, which is a 
broad, fertile, nearly flat plain formed from retreating 
glacial lakes, characterized by slowly-draining silt and 
clay soils. Large portions of the Wolf Creek HUC-12 
include or are buffered by small, remnant sections of 
the ecologically important Oak Openings ecosystem 
(Figure 3). 
 
 

FIGURE 3: THE WOLF CREEK HUC-12 IN RELATION TO THE 

HISTORIC OAK OPENINGS REGION AND HISTORIC GREAT 

BLACK SWAMP.  
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Oak Openings 
Briefly, the Oak Openings region covers 130 square miles 
throughout the Swan Creek and Ottawa River watersheds 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 Swan Creek.   
 
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).   
 

1.3 Public Participation and Involvement 
Watershed planning and restoration plans should include involvement from a diverse group of entit ies, 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 Swan Creek watershed towards ecological 
restoration and water quality goals.  
 
Several watershed groups have been involved with the Swan Creek watershed, 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 Swan Creek 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 Swan Creek 
watershed.  
 
In the Wolf Creek HUC-12, efforts have been focused on protection and restoration of natural habitat, particularly 
in the western portion of the watershed, as well as on identification of priority areas for implementation of 

FIGURE 4: PRAIRIE RESTORATION AT THE OLANDER 

PARK SYSTEMΩS SYLVAN PRAIRIE PARK. PHOTO 

COURTESY OF THE OLANDER PARK SYSTEM. 
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stormwater best management practices (BMPs). Previous projects have focused on acquisition of Oak Openings 
corridor lands, restoration and enhancement of wet prairies and oak savanna and identification of priority areas 
using the System for Urban Stormwater Treatment and Analysis Integration (SUSTAIN) model for stormwater 
management.  
 
Four partner agencies from the Green Ribbon Initiative pooled resources to leverage 319(h) Nonpoint Source 
Program monies to fund a planner to write NPS-IS plans for three contiguous watersheds located in the Oak 
Openings Region. Employed by The Olander Park System, the planner worked closely with staff from The Nature 
Conservancy, Partners for Clean Streams and the Metroparks of the Toledo Area to create this NPS-IS plan for the 
Wolf Creek HUC-12. The Green Ribbon Initiative is a shared vision of public and private organizations, landowners 
ŀƴŘ ƛƴŘƛǾƛŘǳŀƭǎ ǿƻǊƪƛƴƎ ǘƻ άǇǊŜǎŜǊǾŜΣ ŜƴƘŀƴŎŜ ŀƴŘ ǊŜǎǘƻǊŜ ŎǊƛǘƛŎŀƭ ƴŀǘǳǊŀƭ ŀǊŜŀǎ in the Oak Openings Region of 
bƻǊǘƘǿŜǎǘ hƘƛƻ ŀƴŘ {ƻǳǘƘŜŀǎǘ aƛŎƘƛƎŀƴέΦ 
 
The Olander Park System (TOPS) serves Sylvania, Ohio and the surrounding communities with seven parks. TOPS 
strives to preserve and enhance the educational, historical, natural, and recreational benefits of the Sylvania 
region through parklands, family and community events, conservation and preservation techniques, and 
environmentally friendly practices. TOPS is one of the principal authors of this NPS-IS plan for the Wolf Creek 
HUC-12.   
 
Partners for Clean Streams (PCS) works directly with citizens, businesses, governmental agencies, and other non-
profit organizations who take local ownership in their rivers, streams, and lakes. PCS strives for clean, clear and 
safe waters by connecting organizational and individual partners through educational opportunities, conservation 
programs, stream clean-ups and outreach programs for the benefit of local and regional water in Northwest Ohio. 
PCS also works as the facilitating organization for the Maumee Area of Concern Advisory Committee (MAAC). 
Through the MAAC, a diverse assortment of interested citizens, government agencies, businesses, and other non- 
profit organizations collaborate and plan together to meet the broader goals set for Areas of Concern (AOC) under 
the International Great Lakes Water Quality Agreement. The AOC Program in Ohio is under direction of the Ohio 
Environmental Protection Agency with guidance from U.S. Environmental Protection Agency. PCS is one of the 
principal advisors to TOPS in completing this NPS-IS plan for the Wolf Creek HUC- 12. 
 
Additional key partners within this HUC-12 and the greater Swan Creek watershed include: Metroparks of the 
Toledo Area, Toledo Metropolitan Area Council of Governments (TMACOG), the ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ƻƭŜŘƻΩǎ 
Department of Environmental Sciences and College of Engineering, The Nature Conservancy, Lucas County Soil 
and Water Conservation District, Lucas County Sustainability Commission, and the cities of Maumee and Toledo. 
 
Chapters 1, 2 and 3 were primarily authored by TOPS using the Biological and Water Quality Study of Swan Creek 
and Selected Tributaries, 2009, Ohio EPA Technical Report EAS/2008-12-11 (Ohio EPA, 2009a), Total Maximum 
Daily Loads for the Swan Creek Watershed (Ohio EPA, 2009b) and the Swan Creek Watershed Plan of Action 
(TMACOG, 2001). 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: Wolf Creek HUC-12 Watershed Characterization and 
Assessment Summary 

2.1 Summary Watershed Characterization for Wolf Creek HUC-12 
2.1.1 Physical and Natural Features 
The entire Swan Creek watershed is comprised of two HUC-10 watersheds: Upper Swan Creek (04100009 07) and 
Lower Swan Creek (04100009 08), covering an area of 94.95 and 108.66 square miles, respectively. The Lower 
Swan Creek HUC-10 watershed is comprised of four HUC-12 watersheds.  This document is focusing on the #03 HU 
of the Lower Swan Creek HUC-10τWolf Creek HUC-12 (04100009 08 03).  The Lower Swan Creek HUC-10 is 
oriented in a northeasterly-southwesterly direction, and the Wolf Creek HUC-12 trends along the northern end, 
between the HUC-12s of the Upper Swan Creek HUC-10 to the west and the Ottawa River-Frontal Lake Erie HUC-
10 to the east. Wolf Creek is the principal stream in this HUC-12. Its headwaters begin in the western portion of 
the HUC-12, and the creek flows for approximately 7.5 miles before emptying into Swan Creek at ~RM 12.0. Large 

tributaries to Wolf Creek include Drennan Ditch, 
Stone Ditch (via Cairl Creek), and Cairl Creek. All 
waterways within the Wolf Creek HUC-12 are 
contained within the HUC-12 boundaries, with 
the exception of Drennan Ditch. While the 
headwaters of Drennan Ditch begin in the Ai 
Creek HUC-12 to the west, waters to the east of 
the HUC-12 boundary typically flow to Prairie 
Ditch, while waters to the west of this divide 
typically flow to Wolf Creek. 
 
The Swan Creek watershed (Upper Swan Creek 
HUC-10 and Lower Swan Creek HUC-10) is wholly 
contained within the Huron/Erie Lake Plains 
(HELP) ecoregion. U.S. EPA describes this region 
ŀǎ άCƛƴŜΣ ǇƻƻǊƭȅ-drained, water-worked glacial till 
and lacustrine sediment; also coarser end 
moǊŀƛƴŜ ŀƴŘ ōŜŀŎƘ ǊƛŘƎŜ ŘŜǇƻǎƛǘǎέ όaŀǳƳŜŜ 
RAP, 2006). ¢ƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ǳƴŘŜǊƭȅƛƴƎ ƎŜƻƭƻƎȅ 
consists of primarily lake deposits and wave-
planed moraines (OEPA, 2009b). The soils in this 
area are level to gently sloping and are very 
poorly to somewhat poorly drained. They formed 
in clayey and loamy lake-laid sediment and 
water-reworked glacial till on broad flats of an 
old glacial lake (OEPA, 2009a). The western 
portion of the Wolf Creek HUC-12 lies within the 
Oak Openings region; therefore, soils contain a 
large sand component (Figure 5). 
 
The Wolf Creek HUC-12 serves as a large habitat 
for state and federal threatened and endangered 
species (Figure 6). Protected lands in the Wolf 
Creek HUC-12 include The Kitty Todd Preserve, 
managed by the Nature Conservancy, Westwinds 

FIGURE 5: SOILS BY PARTICLE SIZE IN THE MAUMEE AOC 

(PARTNERS FOR CLEAN STREAMS, 2017).  

FIGURE 6: THREATENED AND ENDANGERED PLANTS AND ANIMALS 

IN THE MAUMEE AOC (PARTNERS FOR CLEAN STREAMS, 2017). 
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Metropark, managed by the Metroparks of the Toledo Area, and Louis Campbell State Nature Preserve, managed 
by the Ohio Department of Natural Resources (Figure 7). Kitty Todd is a 1,000-acre preserve of unique Oak 
Openings sand dune and wet prairie ecosystems. Over the past 10 years, 100 acres of wet prairie have been 
restored within the preserve (The Nature Conservancy, 2017). Westwinds Metropark is an almost 200-acre area of 
land, opened to the public in 2015 for use mainly as a public archery range. Louis Campbell is a 211-acre preserve 
that is home to over 30 state-listed species. Louis Campbell protects high quality Oak Openings habitat of wet 
sedge meadows, swamp forest, sand dunes, and sand barren prairies. 
 
Specific landmarks and features in this 
watershed include: 

¶ Toledo Express Airport (NPDES 
Permit #2IN00214) 

¶ Sand/limestone quarry 

¶ Several automobile scrap yards 

¶ A country club and golf course 

¶ An athletic complex 

¶ Westwinds Metropark 

¶ Kitty Todd Nature Preserve 

¶ Louis Campbell State Nature 
Preserve 

¶ Apple orchards 

¶ Agricultural land in the western 
and southern portions of the 
watershed 

¶ Commercial strip malls in the 
eastern and northern half of the 
watershed  

¶ Residential developments  
(grid and subdivision design) throughout the watershed 

 
Three active NPDES permits exist in the Wolf Creek HUC-12, all located in the southwest corner of the watershed. 
Recent and recurrent violations have occurred at the Toledo Express Airport. Six of the 12 most recent quarters 
have been in violation for total suspended solids (U.S. EPA, 2017). Between 2003-2005, three releases of de-icing 
agents to Zaleski Ditch (a tributary to Cairl Creek) were documented (Ohio EPA, 2009a). An active sand/limestone 
quarry also exists in this area and is permitted through the Ohio Department of Natural Resources Division of 
Mineral Resources. The quarry operated under a NPDES permit until February, 2000, when it expired. Between 
March 2000 and December 2002, the quarry was found in violation of unpermitted and nuisance discharges to 
Cunningham Ditch and Wolf Creek (Ohio EPA, 2004). 
 
A low-head dam is located at approximately RM 0.3 on Wolf Creek. This dam is cited as slowing the flow of Cairl 
Creek in its lower reaches near the confluence with Wolf Creek, as well as causing noticeable build up of debris 
and sediments in the reach upstream of it (Ohio EPA, 2009a). Due to land ownership restrictions, the dam may 
not be a candidate for removal. 
 
The U.S. Army Corps of Engineers has noted significant nonpoint pollution issues associated with erosion and 
sedimentation. Sediments deposited in drainage and stream channels must be removed for stream functionality 
and water quality improvements, and wetlands that filter runoff and trap sediment and associated 
nutrients/contaminants need to be conserved and restored where possible. Multiple agencies have recognized 

FIGURE 7: PUBLICLY OWNED PARKS AND PROTECTED LANDS IN THE 

SWAN CREEK WATERSHED.  



 

  

WOLF CREEK HUC-12 (04100009 08 03)  

 

7 

the importance of 1) restored hydrology and flow regimes, 2) conservation of wetlands, floodplains, and 
vegetative buffers, and 3) the importance of sediment reduction programs to decrease flood peaks and sediment 
transport to Lake Erie (U.S. Army Corp of Engineers, 2009). Streams in the lower Swan Creek watershed are 
ƘŜŀǾƛƭȅ ƛƳǇŀŎǘŜŘ ōȅ ōŀƴƪ ŜǊƻǎƛƻƴ ŀƴŘ άŦƭŀǎƘȅέ Ŧƭƻǿǎ ŦǊƻƳ ƛƴŎǊŜŀǎŜŘ ǊǳƴƻŦŦ ƛƴ ǳǊōŀƴ ŀƴŘ ŘŜǾŜƭƻǇƛƴƎ ŀǊŜŀǎ 
upstream (Ohio EPA, 2009b). The Swan Creek Plan of Action listed the highest priority objectives for the 
watershed as conservation of wetlands and floodplains, enhanced regulation and education for home sewage 
disposal, increased management of land use and zoning, and implementation of best management practices for 
agricultural runoff (TMACOG, 2001). 
 

2.1.2 Land Use and Protection 
Land use within the Wolf Creek HUC-12 is highly varied (Table 1). Developed land accounts for the majority of the 
land (50%), while a rather large percentage of the watershed is forested, particularly in the mid-western section 
(~25%). Agricultural land use occurs in approximately 20% of the watershed, mainly in the western and southern 
sections (Figure 8). In all, stream habitat quality mirrors the surrounding land use. Stream banks are either 
recovering from channelization or confined to concrete levees, with no hope of recovery (Ohio EPA, 2009a). Little 
to no riparian corridor exists, and in areas where a forested corridor is present, little buffering occurs to prevent 
bank erosion caused by urban runoff from parking lots and nearby storm sewers. Evidence of flashy flows and 
captured debris and trash within the streams is a consistent problem throughout the watershed. 
 
TABLE 1: LAND USE CLASSIFICATIONS FOR THE WOLF CREEK WATERSHED (HOMER, 2015).  

 
 
Approximately 64% of the Wolf Creek HUC-12 is located within the NPDES regulated Municipal Separate Storm 
Sewer System (Figure 9).  One Phase I MS4 permit (City of Toledo) exists throughout this watershed, along with 

Cover classification % watershed area Area (mi2) 

Wolf Creek HUC-12 
(04100009 08 03) 

Barren 0.52% 0.14 

Crop 13.02% 3.53 

Hay/Pasture 5.48% 1.49 

Deciduous Forest 24.91% 6.76 

Evergreen Forest 0.27% 0.07 

Mixed Forest 0.00% 0.00 

Herbaceous 3.64% 0.99 

Herbaceous Wetlands 0.10% 0.03 

Woody Wetlands 0.40% 0.11 

Shrub/Scrub 0.00% 0.00 

Developed, High Intensity 4.17% 1.13 

Developed, Medium Intensity 7.87% 2.13 

Developed, Low Intensity 16.94% 4.60 

Developed, Open Space 21.12% 5.73 

Water 1.56% 0.42 

Total 100.00% 27.13 
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several Phase II municipalities and agencies, including Lucas County, Monclova Township, the Village of Holland, 
Spencer Township, Springfield Township, 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). The City of Toledo implemented the Toledo Waterways Initiative, a long-
term, 18-year project to reduce CSOs, improve storm sewer systems and reduce water pollution in the Maumee 
River, Ottawa River and Swan Creek waterways (Toledo Waterways Initiative, 2017). 

 
2.2 Summary of Biological Trends for Wolf Creek HUC-12  
Ohio EPA sampled the entire Swan Creek watershed in 2006, as documented in the Biological and Water Quality 
Study of the Swan Creek Watershed, Technical Report EAS/2008-12-11. This report was the Technical Support 
Document for the Swan Creek TMDL study. The Total Maximum Daily Loads for the Swan Creek Watershed was 
released in 2009. Both documents were used extensively in the preparation of this Lower Swan Creek: Wolf Creek 
HUC-12 NPS-IS Plan. Habitat and 
biological communities in the 
Wolf Creek HUC-12 will be 
sampled again as part of routine 
state monitoring in the summer 
of 2017. All segments of this 
assessment unit were designated 
and/or confirmed as warmwater 
habitat (WWH) aquatic life use 
(Ohio EPA, 2009a).  
 
A summary of the sample 
locations and their biological 
status in the Wolf Creek HUC-12 
is provided in Table 2. Figure 10 
details sampling points and 
attainment status.  The quality of 

FIGURE 9: TOLEDO URBANIZED AREA AS DEFINED BY THE 

2010 CENSUS.   

FIGURE 8: LAND USE IN THE SWAN CREEK WATERSHED: 
UPPER SWAN CREEK (HUC-10: 04100009 07) AND 

LOWER SWAN CREEK (HUC-10: 04100009 08).  

FIGURE 10:  SAMPLING LOCATIONS AND ATTAINMENT STATUS IN THE WOLF CREEK 

HUC-12. 
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habitat, affected by land use, in Wolf Creek and its tributaries is a critical factor in attainment scores for fish and 
macro-invertebrate communities. Overall, silty substrates and high embeddedness related to channelized ditches 
and urbanization have contributed to degradation caused by flashy storm water and torrent flows, scoured 
substrates and the filling of interstitial spaces with silt (Ohio EPA, 2009a). Fish populations at most sites are 
marginally meeting attainment standards, while macroinvertebrate communities fall short of attainment values 
due to the absence of riffles and adequate substrate. Impoundment and channelization have also caused habitat 
ŀƭǘŜǊŀǘƛƻƴǎ ǘƘŀǘ ŀŦŦŜŎǘ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ ŀǉǳŀǘƛŎ ǇƻǇǳƭŀǘƛƻƴǎ ǘƻ ǘƘǊƛǾŜ ƛƴ ǘƘƛǎ ǿŀǘŜǊǎƘŜŘΦ Iŀōƛǘŀǘ ƛǎ άǳƴǉǳŜǎǘƛƻƴŀōƭȅ ŀ 
ƭƛƳƛǘƛƴƎ ŦŀŎǘƻǊ ƛƳǇŀŎǘƛƴƎ ǘƘƛǎ ŀǉǳŀǘƛŎ ŎƻƳƳǳƴƛǘȅέ όhƘƛƻ 9t!Σ нллфŀύΦ 
 
TABLE 2: OVERALL BIOLOGICAL INDICES SCORES FOR SITES IN WOLF CREEK HUC-12 (OHIO EPA, 2009A). 

 
Fishes (Modified Index of Well-Being [MIwb] & Index of Biotic Integrity [IBI]) 
Fish populations in Wolf Creek lack diversity. While the three sampling points all are in attainment for IBI scores, 
the sampling site located at Holland-Sylvania Rd. (RM 0.5) scored poorly for MIwb. Almost half of the fish 
community consisted of pollution tolerant species (Ohio EPA, 2009a). In addition, this reach contained the highest 
percentage of DELT anomalies throughout the entire Swan Creek watershed at the time of sampling in 2006. This 
particular site may lie within the influence of the downstream dam located at RM 0.3, which may be limiting fish 
passage.   
 
Only one individual of one intolerant species was found in Cairl Creek. Ninety-eight percent of the entire catch 
consisted of pollution tolerant species, and a large percentage of the population included pioneering species 
(89%), indicative of an unstable biological community (Ohio EPA, 2009a). Flashy flows within the Wolf Creek 
watershed contribute to the instability of the biological communities within it (Ohio EPA, 2009a).  
 
Macroinvertebrates (Invertebrate Community Index [ICI]) 
Only one sampling location throughout Wolf Creek (RM 0.5) yielded results of acceptable macroinvertebrate 
communities within the entire watershed, and it is a possibility that score may be inflated (Ohio EPA, 2009a). 
Relatively low EPT and sensitive taxa diversity were found in the total sample, and habitat characteristics (sparse 
riffle development, murky water, and a recovering channel) may be limiting the macroinvertebrate population.  In 

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

Wolf Creek HUC-12 (04100009 08 03)  
(WWH) (headwaters to confluence with Swan Creek) 

4.1H (7.9) 28/H F*  Partial 45 Albon Rd. 

1.9H (12.9) 28/H F* Partial 40 
Perrysburg-
Holland Rd. 

0.5W (26.1) 33/5.5* 34 Non 43.5 
Holland-Sylvania 

Rd. 

Wolf Creek HUC-12 (04100009 08 03)  
(WWH) (Cairl Creek) 

1.3H (10.3) 24ns/H VP* Non 35.5 Pilliad Rd. 
*  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). 
W  Wading site. 
H Headwater site, MIwb is not applicable. 
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addition, the presence of algae and strong odors of failed septic systems could indicate excessive nutrients as a 
limiting factor in attainment scores at this site. In Cairl Creek, the population consisted of facultative and tolerant 
midges and blackflies. Poor riffle quality, a recovering channel and silt, sand, and detritus substrates likely inhibit 
the macroinvertebrate community at that location.  
 
Habitat (via Qualitative Habitat Evaluation Index [QHEI]) 
Ohio EPA sampling crews documented various water quality and habitat attributes during the QHEI assessment in 
the summer of 2006. Habitat attributes (channelization, silty substrates, etc.), related to crop production in the 
upper reaches of Wolf Creek and urbanization in the lower reaches of Wolf Creek and its tributaries are likely 
impacting fish and macroinvertebrate communities throughout the watershed. At all Wolf Creek sampling 
locations, septic drain pipes, agricultural drainage tiles, and/or storm sewers directly drained into the stream. 
Throughout the watershed, highly incised banks from flashy flows were observed, along with either recovering 
channels or leveed channels with no hope of recovery. Sand and silt were the primary substrates at all locations, 
and substrates were extensively embedded at all locations. At the downstream sampling locations on Wolf Creek 
(RM 1.9 and RM 0.5), abundant trash was in the channel and strong odors of failed septic systems were present. 
 
 
TABLE 3: QUALITATIVE HABITAT EVALUATION INDEX (QHEI) MATRIX WITH WARMWATER HABITAT (WWH) AND 

MODIFIED WARMWATER (MWH) ATTRIBUTE TOTALS IN THE WOLF CREEK WATERSHED (OHIO EPA, 2009A). 

Key QHEI 
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WWH Attributes 
MWH Attributes 

High Influence Moderate Influence 
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Wolf Creek HUC-12 (04100009 08 03)  
(WWH) (headwaters to confluence with Swan Creek) 

Wolf Creek                               

4.1 45 7.35     ω ω   ω  3  ω    1 ω ω   ω    ω ω  ω 6 

1.9 40 4.72      ω   ω  2 ω ω ω   3  ω   ω    ω ω  ω 5 

0.5 43.5 6.76      ω   ω  2  ω    1 ω ω   ω ω   ω ω  ω 7 

Wolf Creek HUC-12 (04100009 08 03)  
(WWH) (Cairl Creek) 

Cairl Creek                               

1.3 35.5 6.94 ω    ω    ω  3  ω ω ω  3  ω   ω  ω  ω ω  ω 6 
S IBI, MIwb, ICI and QHEI data from 2012 sampling event, Ohio EPA Division of Surface Water (Partners for Clean Streams-DMDS, 2017). 
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2.3 Summary of NPS Pollution Causes and Associated Sources for Wolf Creek HUC-12 
As listed in the 2016 Integrated Water Quality Monitoring and Assessment Report, Ohio EPA has determined that 
the biological impairments in the Wolf Creek HUC-12 are caused by sedimentation/siltation and direct habitat 
alterations (Table 4). Sources of these impairments include channelization, crop production with subsurface 
drainage, dam/impoundment and urban runoff/storm sewers throughout the HUC-12.  The most upstream Wolf 
Creek sampling location is in Partial Attainment, due to channelization and land use practices from agricultural 
operations. Downstream segments of Wolf Creek and Cairl Creek are located within the developing/urbanized 
section of the watershed and are in Partial and Non-Attainment, due to the effects of channelization, urbanization 
and impoundment.  
 
 
TABLE 4: CAUSES AND SOURCES OF NPS IMPAIRMENTS FOR WOLF CREEK SAMPLING LOCATIONS (OHIO EPA, 2009A). 
 

RM (Drain. area mi2) 
[w =wading site, 

H=headwater site] 

Primary Cause(s) Primary Source(s) Status Location 

Wolf Creek HUC-12 (04100009 08 03)  
(WWH) (headwaters to confluence with Swan Creek) 

4.1H (7.9) 
Sedimentation/siltation, 

habitat alterations 

Channelization*; crop 
production with subsurface 

drainage 
Partial Albon Rd. 

1.9H (12.9) 
Sedimentation/siltation; 

habitat alterations 
Channelization* ; urban 
runoff/storm sewers 

Partial 
Perrysburg-
Holland Rd. 

0.5W (26.1) 
Sedimentation/siltation; 

habitat alterations 
Channelization* ; urban 
runoff/storm sewers 

Non 
Holland-

Sylvania Rd. 

Wolf Creek HUC-12 (04100009 08 03)  
(WWH) (Cairl Creek) 

1.3H (10.3) 
Sedimentation/siltation, 
direct habitat alterations 

Dam (impoundment); urban 
runoff/storm sewers 

Non Pilliad Rd. 

     *  Addressing hydro-modification (a surrogate source w/ channelization) in both non-irrigated cropland and urban 
landscapes can also improve water quality. 

 

2.4 Additional Information for Determining Critical Areas and Developing 
Implementation Strategies for Wolf Creek HUC-12 
Several organizations and agencies, including Metroparks of the Toledo Area, The Nature Conservancy, Toledo 
Metropolitan Area Council of Governments, Maumee Area of Concern Committee, and Partners for Clean Streams 
focus on improving habitat and water quality within the Wolf Creek HUC-12. Documents and/or plans created by 
these organizations were used as supplemental information to prepare this NPS-IS plan and are referenced in the 
Works Cited section, as appropriate. Assessment data from the 2006 TMDL sampling event and data referenced in 
the 2016 Integrated Water Quality Monitoring and Assessment Report were used in the creation of this NPS-IS 
plan (Ohio EPA, 2009a; Ohio EPA, 2009b; Ohio EPA, 2016).  
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Chapter 3: Conditions & Restoration Strategies for Wolf Creek HUC-12 
Critical Areas 

3.1 Overview of Critical Areas  
Overall, four sampling sites are located in the Wolf Creek HUC-12. Three are located in Wolf Creek and one is 
located in Cairl Creek, near the confluence with Wolf Creek. Two of the three sampling locations in Wolf Creek are 
in Partial Attainment, while the most downstream Wolf Creek site and the single sampling location in Cairl Creek 
are in Non-Attainment. At this time, specific restoration strategies and projects have been identified for two 
critical areas to address the nonpoint source pollution issues that are believed to be causing the impaired state in 
the Wolf Creek HUC-12 (Table 5, Figure 11). Additional critical areas may be developed in subsequent versions of 
this NPS-IS plan. 
 
TABLE 5: WOLF CREEK HUC-12 CRITICAL AREA IDENTIFICATION. 

Sample site  
(OEPA, 
2009a) 

Critical Area Description 
Critical 
Area # 

Critical Area Status 

Wolf Creek 
RM 4.1 

Riparian areas and contributing 
watershed of Wolf Creek from 
headwaters to RM 4.1 

1 Included in this version 

Wolf Creek 
RM 1.9, 0.5 

Subwatershed of Wolf Creek between 
RM 4.1 and RM 0.5 

2 Included in this version 

Cairl Creek  
RM 1.3 

Subwatershed of Cairl Creek from ~RM 
1.9 to its mouth 

3 
Suggested: not delineated in this 
version, but recommended for future 
versions 

--  
Headwaters area surrounding Toledo 
Express Airport 

Potential 
Suggested: not delineated in this 
version, but recommended for future 
versions 

     
 
  

FIGURE 11: WOLF CREEK HUC-12 CRITICAL AREAS. 


