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1 INTRODUCTION 

Detwiler Ditch is a small urban stream that drains directly to Maumee Bay in western Lake Erie. Detwiler Ditch, Mud Creek, 
the lower reaches of Shantee Creek, and their associated drainage areas make up the Detwiler Ditch-Frontal Lake Erie 
watershed assessment unit (WAU) with hydrologic unit code (HUC) 04100001 03 09. The Detwiler Ditch-Frontal Lake Erie 
WAU is in the Ottawa-Stony sub-basin (HUC 04100001) and the Western Basin of Lake Erie. The watershed is 7.43 square 
miles and is located within the City of Toledo in Lucas County, Ohio. 

Detwiler Ditch-Frontal Lake Erie is within the Maumee Area of Concern (Maumee AOC; see Figure 1) that was established 
as part of the Great Lakes Water Quality Agreement between the United States and Canada (Agreement). The Agreement 
seeks to restore and protect waters of the Great Lakes and provides a framework for identifying priorities and implementing 
actions that improve environmental quality in designated AOCs. In 1987, the Agreement designated 43 AOCs across the 
Great Lakes basin, including the Maumee AOC that drains to Lake Erie in Ohio. Ten beneficial use impairments (BUIs) 
were identified for the Maumee AOC.  

 

State and federal nonpoint source (NPS) funding is now closely tied to strategic implementation-based planning that meets 
the U.S. Environmental Protection Agency’s (U.S. EPA’s) nine minimum elements of a watershed plan for impaired waters. 
This nonpoint source implementation strategy (NPS-IS) plan was authored by The Mannik & Smith Group, Inc. (MSG). MSG 
and Tetra Tech collaborated to produce seven NPS-IS plans under contract with the Ohio Environmental Protection Agency 
(Ohio EPA). The Detwiler Ditch-Frontal Lake Erie NPS-IS plan is one of 20 NPS-IS plans being developed by Tetra Tech, 

Figure 1. Maumee Area of Concern and its HUC-12 watersheds 
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MSG, and several other organizations for WAUs throughout the Maumee AOC to address the loss of fish and wildlife habitat 
BUI of the Maumee AOC1. As of the writing of this plan, six other NPS-IS plans in the Maumee AOC have been previously 
approved by the U.S. EPA. 

1.1 REPORT BACKGROUND 
This NPS-IS plan builds upon the Maumee River Remedial Action Plan (RAP) of 1997, which outlined restoration goals for 
the Ottawa River and Swan Creek watersheds (Maumee RAP 1997). The 1997 RAP was developed by the Maumee RAP 
committee created as a result of the Agreement. This committee created the Maumee AOC Stage 2 Watershed Restoration 
Plan in 2006, which identified best management practices (BMPs) and restoration targets for the entire Maumee AOC 
(Maumee RAP 2006). Attention is now being focused on addressing nonpoint source pollution within each HUC-12 
watershed in the Maumee AOC as opposed to one nine-element plan generalized across the whole AOC. 

The Ohio EPA is currently working on a Total Maximum Daily Loads (TMDL) report for the Ottawa River and River Raisin 
Watersheds which will outline the causes and sources of impairments, prioritize sources to address, and set TMDL levels 
across the watershed. As of the writing of this NPS-IS plan, the TMDL study has not been published. However, in 2015 the 
Ohio EPA published the Biological and Water Quality Study of Tenmile Creek and the Ottawa River, which indicated 
designated use impairments and water quality and biological data associated with the Detwiler Ditch-Frontal Lake Erie WAU 
(Ohio EPA 2015). Additionally, Partners for Clean Streams (PCS) published a wetland inventory and restoration plan for 
the Swan Creek and Ottawa River watersheds in 2009 that identified restoration BMPs and project opportunities in the two 
watersheds (PCS 2009). This NPS-IS plan is built upon and references these previous reports. 

Controlling nonpoint source pollution and addressing causes and sources of impairments in the Detwiler Ditch-Frontal Lake 
Erie watershed is an important step in removing BUIs within the sub-watershed and within the greater Maumee AOC. This 
NPS-IS plan is specifically focused on recommendations working toward delisting BUI #14: loss of fish and wildlife habitat 
and attainment of state water quality standards (WQS). 

                                                      
1 In 2016, the Maumee AOC Advisory Committee proposed a management action to develop nine element watershed plans that will identify projects to 
restore and protect fish and wildlife habitat. U.S. EPA’s Great Lakes National Program Office awarded funding to Ohio EPA to develop these 20 NPS-IS 
plans. Ohio EPA is providing funding to several organizations to develop the NPS-IS plans. 

Figure 2. Shantee Creek at Hagman Road in the northern part of the Detwiler Ditch-Frontal Lake Erie WAU. 
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1.2 WATERSHED PROFILE AND HISTORY 
The Detwiler Ditch-Frontal Lake Erie WAU is composed of two non-contiguous drainage areas that flow directly into Lake 
Erie (see Figure 3). The southern area contains two small urban streams – Mud Creek (less than 1.5 mi long) which flows 
into Detwiler Ditch (less than 4 mi long) at RM 0.7. Detwiler Ditch then flows directly into the Maumee Bay in western Lake 
Erie. The northern area of the WAU contains portions of Shantee Creek (RM 2.5 to outlet) that were cut-off from the rest of 
the stream (located in the Shantee Creek WAU (HUC 04100001 03 01)) through re-routing due to urban development and 
storm water management. The entirety of the Detwiler Ditch-Frontal Lake Erie WAU is within the Toledo city limits, and a 
large majority of the land use is urbanized. Nearly 16% of the watershed was historically wetland, and a few remaining 
areas of protected marsh and wetland habitat still remain (Ohio EPA 2016). Currently, the watershed is largely residential 
with a mix of commercial, open space, and industrial land use.  

Figure 3. The Detwiler Ditch-Frontal Lake Erie watershed 

 

The Detwiler Ditch-Frontal Lake Erie watershed directly abuts the Lake Erie coastline and part of the watershed lies within 
the Ohio Department of Natural Resources Coastal Management Area. Parts of the watershed are also influenced by Lake 
Erie hydrology. Due to the high level of development in the watershed, priority should be placed on conserving undeveloped 
open space, protecting parcels near streams, and improving existing infrastructure and management practices on 
developed land to reduce impacts on Lake Erie.   
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Much of northwest Ohio, including the Detwiler Ditch-Frontal Lake Erie WAU, is located in what was once the Great Black 
Swamp. This area was a large network of forests, marshes, and wetlands that stretched from Maumee Bay in Lake Erie 
southwest to Ft. Wayne, Indiana. Historically a glacial lake bottom, the Great Black Swamp sat atop a flat area dominated 
by clay soils and black muck with dense vegetation. In the late nineteenth century, most of the Swamp was drained through 
man-made ditches to make way for agriculture and human settlements. Some remnants of the Great Black Swamp remain, 
and the area is prone to seasonal flooding. Today, lowlands and areas surrounding streams are especially good candidates 
for wetland restoration to return the land back to its native ecosystem and regain the lost ecological functions of the Great 
Black Swamp (Maumee RAP 2006a). 

1.3 PUBLIC PARTICIPATION AND INVOLVEMENT 
When developing watershed planning and restoration plans such as this NPS-IS plan, it is important to have involvement 
and input from a diverse group of individuals and organizations. This group should include members of the public, private 
businesses and organizations, academia, governmental agencies, non-profits, and community organizations. Many partners 
have been working in the Detwiler Ditch-Frontal Lake Erie watershed and the greater Maumee AOC in order to improve 
water quality and increase ecological restoration. These partners focus on a diverse set of interests, from access to green 
space to reducing nutrient loading in Lake Erie. 

Some of the key partners working in the Detwiler Ditch-Frontal Lake Erie watershed include: the City of Toledo, Metroparks 
Toledo, TMACOG, PCS, and Lucas County Soil and Water Conservation District.  

Representatives from Tetra Tech and MSG held a public and 
stakeholder meeting2 on April 24, 2018 to discuss NPS-IS plans for 
seven watersheds in the Maumee AOC, including Detwiler Ditch-
Frontal Lake Erie (see Figure 4). The purpose of this meeting was 
to introduce the NPS-IS project and discuss critical areas and 
potential projects in the watershed. Then on April 25, 2018, Tetra 
Tech and MSG presented a brief overview of the NPS-IS project to 
the TMACOG Watershed Committee3 at their quarterly meeting. The 
TMACOG Watershed Committee is made up of a diverse group of 
stakeholders from municipal and state entities, non-profits, and 
private firms concerned with improving water quality in the region 
and Lake Erie. The purpose of the presentation was to solicit 
feedback on critical areas and project ideas for the NPS-IS plans 
being authored by Tetra Tech and MSG, including the Detwiler 
Ditch-Frontal Lake Erie WAU. On June 5th, representatives from 
Tetra Tech and MSG met with staff from the City of Toledo’s Division 
of Engineering Services and Division of Environmental Services to 
discuss potential restoration projects on city-owned land in four 
watersheds in the Maumee AOC, including the Detwiler Ditch-
Frontal Lake Erie WAU. This discussion served as a forum to gather 
feedback on critical areas and projects to include in the NPS-IS 
plans. 

 

  

                                                      
2 The public stakeholder meeting was attended by representatives of Black Swamp Conservancy, the City of Toledo, and Wood County Soil and Water 

Conservation District. 
3 The TMACOG Watershed Committee meeting was attended by representatives of state agencies (ODNR and Ohio EPA), local agencies (Lucas 

County, TMACOG, City of Toledo, and Metroparks Toledo), non-profit organizations ( Partners for Clean Streams), and private firms (Civil & 
Environmental Consultants, Davey Resources Group, and The Mannik & Smith Group, Inc.). 

 

Figure 4. April 24, 2018 public engagement meeting 
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This report was primarily authored by MSG. Chapter 1 was written using information from the Maumee Area of Concern 
Stage 2 Watershed Restoration Plan (Maumee RAP 2006a). Chapters 2 and 3 drew from information from the Biological 
and Water Quality Study of Tenmile Creek and the Ottawa River (Ohio EPA 2015). Critical areas were delineated by MSG 
with feedback from the Ohio EPA and stakeholder meetings. Project information included in Chapter 4 was compiled with 
the help of various stakeholders including Metroparks Toledo and the City of Toledo. 

 

 

 

 

 

 

 

 

 

 

 

 

  
Figure 5. Materials from the public and stakeholder engagement meetings 
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2 WATERSHED CHARACTERIZATION AND ASSESSMENT SUMMARY 

2.1 SUMMARY OF WATERSHED CHARACTERIZATION 
Detwiler Ditch is a direct tributary to Lake Erie in the eastern part of the Ottawa-Stony sub-basin (HUC 04100001). The 
watershed is dominated by urban land use, resulting in degraded stream habitat and contaminated sediments throughout 
the Detwiler Ditch-Frontal Lake Erie WAU. 

2.1.1 Physical and Natural Features 
The Detwiler Ditch-Frontal Lake Erie watershed (HUC 04100001 03 09) is part of the Ottawa River-Frontal Lake Erie WAU 
(HUC 04100001 03), and encompasses Detwiler Ditch from its headwaters to its outlet into Lake Erie. Mud Creek is the 
only tributary to Detwiler Ditch and is also entirely contained within the watershed. The Detwiler Ditch-Frontal Lake Erie 
WAU also contains a portion of Shantee Creek from RM 2.5 to its outlet into Lake Erie. The entire HUC-12 watershed 
drainage area is 7.43 square miles, changing in elevation from 615 feet above mean sea level (msl) in the southwest to 569 
feet msl (lake-level) at the points where Detwiler Ditch and Shantee Creek drain into Lake Erie (see Figure 6). 

Figure 6. Soil and wetland types across the Detwiler Ditch-Frontal Lake Erie watershed 
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The Detwiler Ditch-Frontal Lake Erie WAU is entirely contained in the Huron-Erie Lake Plains level III ecoregion (#57). The 
northern portion of the WAU containing Shantee Creek and the northeast third of the southern portion of the WAU containing 
Detwiler Ditch is composed of the Maumee Lake Plain level IV ecoregion (#57a). The remaining two thirds of the southern 
part of the WAU are in the Oak Openings level IV ecoregion (#57b) (U.S. EPA 2012). The bedrock geology in the watershed 
is comprised of sedimentary rock: mainly dolomite, gypsum, salt, and shale (Ohio Division of Geological Survey 2006). The 
Toledo area rests on silty-clay deposits that were once the lake bottoms of Lake Maumee, Lake Whittlesey, and Lake 
Warren, the ancestors of present-day Lake Erie. These lakes, as they retreated, left behind the silty-clay deposits that later 
became the Great Black Swamp south of the Maumee River and the clay soils in the Detwiler Ditch-Frontal Lake Erie 
watershed. The soils in this watershed are generally flat or gently sloping, silty loam, and somewhat to very poorly drained 
(Maumee RAP 2006a). Due to the urban development in the watershed, most of the soils are unclassified or listed under 
urban soils (Soil Survey Staff 2017).  

Marshes, wetland, and forests along Lake Erie serve as important bird habitat due to their location at the intersection of the 
Mississippi and Atlantic flyways. At all times of the year, but especially during spring and fall migration when over 300 bird 
species journey through the area to reach more northern breeding grounds, coastal and shoreline habitats host migratory 
and resident birds. One site in the Detwiler Ditch-Frontal Lake Erie WAU that acts as an important stopping point for 
hundreds of species is Cullen Park, located at the point where Detwiler Ditch drains into Lake Erie.  

2.1.2 Land Use and Protection 
Land cover in the Detwiler Ditch-Frontal Lake Erie watershed is predominately developed (92%) (see Table 1 and Figure 
7). The city of Toledo as a whole saw a 3.7% decrease in population from 2010 to 2016 (U.S. Census Bureau 2016). The 
majority of residential land use in this area is single family homes on 0.1 to 0.25 acre plots.  

Table 1. Land cover in the Detwiler Ditch-Frontal Lake Erie WAU (HUC 04100001 03 09) 

Land Cover Area (acres) Area (% of watershed) 
Open water 14 <1% 
Developed, open space 594 11% 
Developed, low Intensity 1,944 37% 
Developed, medium intensity 1,589 31% 
Developed, high intensity 693 13% 
Barren land 53 1% 
Deciduous forest 32 1% 
Evergreen forest -- -- 
Mixed forest -- -- 
Shrub/scrub -- -- 
Grassland/herbaceous -- -- 
Pasture/hay 117 2% 
Cultivated crops -- -- 
Woody wetlands -- -- 
Emergent herbaceous wetlands 173 3% 

Totala 5,208 100% 
Source: Homer et al. 2015 
Notes:  
Areas rounded to the nearest acre or percentage point 
A double dash indicates that the land cover is not present 
a. Totals do not sum exactly due to rounding 
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Figure 7. Land cover in Detwiler Ditch-Frontal Lake Erie watershed 

 
Over 75% of historical wetland coverage in the Detwiler Ditch-Frontal Lake Erie WAU has been lost (Ohio EPA 2016). 
However, the Detwiler Ditch-Frontal Lake Erie WAU contains several open spaces and preserves owned by the City of 
Toledo. These include Forest Cemetery in the middle of the watershed; vacant land at the headwaters of Detwiler Ditch; 
the Detwiler Park Golf Course at the mouth of Detwiler Ditch; and Detwiler Marsh, an Ohio Department of Transportation 
mitigation site that the City of Toledo assumed ownership and maintenance of in 1995. Also in the watershed is the 
Manhattan Marsh Preserve, owned by Metroparks Toledo. This preserve is identified in the 2016 draft Natural Resources 
Restoration Plan and Environmental Assessment for the Ottawa River as a key project area for wetland restoration (USFWS 
and Ohio EPA 2016).  

The watershed also contains some manufacturing and industrial land use, as well as the Toledo Correctional Institute, the 
Toledo Speedway, and Mercy Health-St. Vincent Medical Center. While the majority of the land cover in the watershed is 
single family residential, the southwest corner of the watershed contains part of downtown Toledo, including the Toledo 
History Museum, Mercy College of Ohio, part of the Toledo Art Museum, and the Uptown neighborhood. 

Detwiler Ditch-Frontal Lake Erie is dominated by residential and urban developments. This area historically contained 
streams and wetlands that acted as tributaries to Detwiler Ditch and Lake Erie. These tributaries have since been buried in 
gray infrastructure underground. Furthermore, the majority of the Detwiler Ditch-Frontal Lake Erie WAU is serviced by 
Toledo’s combined sewer system. Installing green infrastructure in these areas to detain storm water would help to decrease 
the burden on the combined sewer system during heavy storm events.  
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2.2 SUMMARY OF BIOLOGICAL TRENDS 
Ohio EPA published the Biological and Water Quality Study of Tenmile Creek and the Ottawa River report in 2015, which 
reported sample data from 2011 for the Detwiler Ditch-Frontal Lake Erie watershed (Ohio EPA 2015). A TMDL report for 
the watershed is currently in development. One station was sampled in the Detwiler Ditch-Frontal Lake Erie WAU in 2011. 
This station was located in an artificial pond in the Detwiler Park Golf Course at river-mile 0.5. The Ohio EPA designated 
Detwiler Ditch an aquatic life use (ALU) of modified warmwater habitat (MWH) due to channel modification (Ohio EPA 2017).  

Attainment of an ALU is determined by using multiple biological indices: the Index of Biotic Integrity (IBI) and Modified Index 
of well-being (MIwb) which measure the fish community; and the Invertebrate Community Index (ICI) which measures the 
macroinvertebrate community. When all three indices meet their associated criteria, the ALU is determined to be in full 
attainment. Attainment is partial when at least one of the indices does not meet its criteria and narrative performance does 
not fall below the fair category. Attainment is non if all indices fail to meet criteria or if any one index indicates poor or very 
poor narrative performance. In addition, the Qualitative Health Evaluation Index (QHEI) is used to evaluate physical habitat 
and a stream’s ability to support a viable and diverse aquatic fauna.  

The one sample point in the Detwiler Ditch-Frontal Lake Erie sampled by the Ohio EPA in 2011 (P11S84) is in partial 
attainment of its designated ALU4 as a result of poor macroinvertebrate community health (see Table 2 and Figure 10). 

Table 2. Overall biological indices scores in the Detwiler Ditch watershed – Ohio EPA 2011 

RM (Drainage area mi2) Site ID Year IBI/MIwb ICIa Status QHEI 
Detwiler Ditch-Frontal Lake Erie (041000010309)  
MWH 

0.5B (6.2) P11S84 2011 31/7.2 Poor Partial 35.0 
Source: Ohio EPA 2015 (Data from 2011)  
Notes 
Green scores meet the IBI or ICI biological criteria or the QHEI target. Red scores do not meet the IBI or ICI biological criteria or the QHEI target. 
a.   Narrative evaluation used in lieu of ICI (E=Exceptional, VG=Very Good, Good, MG=Marginally Good, Fair, LF=Low Fair, Poor, VP=Very Poor)  
B.    Boating Site – sample site located in an artificial pond at Detwiler Park Golf Course 
 

 

                                                      
4 The biological criteria for boating MWH streams in the HELP (Huron Erie Lake Plain) ecoregion are an IBI of 20, a MIwb of 5.7, and an ICI of 22. The 
QHEI target for headwater (drainage area < 20 mi2) MWH streams is 43. 

Figure 8. An existing wetland on Mud Creek 
Source: PCS 2009 

Figure 9. Shantee Creek at Suder Avenue. Across the street is 
a large area of invasive Phragmites. 
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Figure 10. Sample point located in the Detwiler Ditch-Frontal Lake Erie watershed 

 

2.2.1 Fish Community Health 
Fish data collected by Ohio EPA in 2011 indicate that fish community health (as measured by IBI and MIwb) in the Detwiler 
Ditch-Frontal Lake Erie watershed is meeting Ohio’s biological criteria for MWH streams. The sampled fish populations 
were mainly comprised of species adapted to the polluted sediments and low flow conditions of the modified pond habitat 
at the sample location (Ohio EPA 2015). The boat sampling method used at a site with a small drainage area (6.2 mi2) is 
atypical, and the IBI score may also be skewed due to a disproportionately large amount of bluegill sunfish (Ohio EPA 
2015). Additional discussion of fish sampling data can be found in Section 3.2.2. 
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2.2.2 Macroinvertebrate Community Health 
Macroinvertebrate data collected in the Detwiler Ditch-Frontal Lake Erie watershed by Ohio EPA indicate that 
macroinvertebrate community health is impaired and not meeting MWH criteria. While a total of 38 taxa were collected in 
the pond at Detwiler Park (P11S84), only one taxon was in the EPT5 category, and none of the taxa were considered 
sensitive (Ohio EPA 2015). The Ohio EPA during their surveys in 2011 found that poor macroinvertebrate community health 
was influenced by “polluted sediment and artificially ponded habitat” (Ohio EPA 2015). The dominance of pollution-tolerant 
macroinvertebrates in Detwiler Ditch is a result of contaminated sediment (most notable of PCBs) from the surrounding land 
use and the watershed’s industrial history. Additional discussion of macroinvertebrate data can be found in Section 3.2.2. 

2.2.3 Fish Habitat 
Fish habitat in Detwiler Ditch-Frontal Lake Erie, as measured by QHEI, is low even for MWH standards. Urbanized land use 
surrounding both Detwiler Ditch and Mud Creek has resulted in the channelization and rerouting of both streams. Significant 
portions of both streams are also buried underground in pipes and culverts to accommodate urban development. The stream 
segments that are not buried, while channelized, generally have forested buffers, with the exception of the stretch of Detwiler 
Ditch that runs through the Detwiler Park Golf Course. Invasive species are pervasive in the watershed, especially giant 
reed (Phragmites australis). At the Detwiler Park sample point, habitat was impacted by high levels of sedimentation and 
siltation, poor stream development, low sinuosity, and absence of riffles and pools (see Table 3). 

 

                                                      
5 EPT= Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) 

Figure 11. An unnamed stream through Mulberry Park behind Forest Cemetery. This is one of the few densely 
wooded riparian areas in the watershed. 
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Table 3. Detwiler Ditch-Frontal Lake Erie QHEI matrix with WWH and MWH attributes 

Key QHEI 
component 

WWH attributes MWH attributes 
High influence Moderate influence 
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2.3 SUMMARY OF POLLUTION CAUSES AND ASSOCIATED SOURCES 
Ohio EPA determined causes and sources of aquatic life use impairments at the Detwiler Park sampling station 
during the 2011 sampling event (see Table 4). They recognized two sources: contaminated sediment and urban 
runoff. Due to the proximity of the Bay View wastewater treatment plant, the Detwiler Ditch-Frontal Lake Erie WAU 
has good sanitary sewer coverage. All historical combined sewer overflows and sanitary sewer discharges within 
the watershed have been eliminated through the Toledo Waterways Initiative (Toledo Waterways Initiative 2018). 
These eliminations have resulted in low levels of bacteria recorded in Detwiler Ditch, and the stream’s full attainment 
of the primary contact recreational use (Ohio EPA 2015, Ohio EPA 2018). This plan does not address point source 
pollution or illicit discharges. See the Biological and Water Quality Study of Tenmile Creek and the Ottawa River 
report for a list of NPDES (National Pollutant Discharge Elimination System) permitted facilities in the Detwiler Ditch-
Frontal Lake Erie WAU (Ohio EPA 2015). For information about phosphorous loading in the Lake Erie basin and 
efforts to address harmful algal blooms see the State of Ohio’s Domestic Action Plan, U.S. Action Plan for Lake 
Erie, and the Ohio Lake Erie Phosphorous Task Force II Final Report (Ohio Lake Erie Commission 2018, U.S. EPA 
2018, Ohio EPA 2013). 

Table 4. Causes and sources of aquatic life use impairments in the Detwiler Ditch-Frontal Lake Erie 
watershed 

RM  
(Drainage Area 

mi2) 

Site ID Causes Sources 

0.5B (6.2) P11S84 • Priority organics (PCB in 
sediments) 

• Sedimentation/siltation 

• Sediment resuspension 
(contaminated sediment) 

• Urban runoff/storm sewers 
Source: Ohio EPA 2015 
 

This data suggests that the major causes of impairment in the Detwiler Ditch-Frontal Lake Erie WAU are 
contaminated sediments from past industrial use and polluted runoff from surrounding urban land use.  

  

Figure 12. Shantee Creek at Hagman Road. Urban runoff serves as the source of this stream, 
resulting in high sediment loads and murky water. 
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2.4 ADDITIONAL INFORMATION  
While this plan does not discuss point source contamination, the results of recent spills and the legacy of historical 
releases must be considered when addressing NPS impairments. Additional documents and reports used to 
prepare this NPS-IS plan are cited in the Reference section.  

2.4.1 Contaminated Sediment 
As shown in Table 4, one of the identified causes of impairment in the Detwiler Ditch-Frontal Lake Erie WAU is 
priority organics/contaminated sediments. Sediments were tested by the Ohio EPA in 2011 at site P11S84, and 
results show that total PCB concentrations were greater than the Probable Effect Concentration (PEC). 
Concentrations “greater than the PEC are highly correlated with adverse environmental effects due to sediment 
toxicity” (Ohio EPA 2015). Sampling also indicated elevated metal concentrations – notably lead, cadmium, copper, 
nickel, and zinc. The Ohio EPA reported that the samples “were sufficiently contaminated to infer aquatic life is 
continuously stressed by sediment pollution” (Ohio EPA 2015).  

BMPs (such as green infrastructure and storm water management practices) should be implemented to address 
NPS pollution after contaminated sediments are remediated. Any in-stream or habitat restoration projects should 
also consider remediating contaminated sediments as part of their scope to ensure that aquatic life targeted by the 
restoration efforts are not further impaired by historic pollution.  

2.4.2 Lake Erie Seiche Effects 
Because of its proximity to Lake Erie, Detwiler Ditch is impacted by seiche events in Lake Erie. A seiche is caused 
by strong winds or rapid changes in atmospheric pressure that push water from one end of a body of water (in this 
case Lake Erie) to the other. The pushed water then returns to the other side of the lake, creating a standing wave 
that oscillates back and forth. Seiches typically last for a matter of hours or days (NOAA 2017). In Lake Erie, they 
are caused by winds from the southwest. Seiches result in water moving in and out of the lacustuary zone in rivers 
and streams, mixing water from the bay and upstream locations. This mixing can result in downstream conditions 
impacting upstream sites. Seiches can also cause water level fluctuations in streams and large waves on the Lake 
Erie coastline.   

Figure 13. The upper reaches of the lacustuary zone of Shantee Creek are shallow enough to encourage the 
growth of invasive species. The dominance of Phragmites australis is found in almost all waterbodies in the 

Detwiler Ditch-Frontal Lake Erie WAU. 
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3 CONDITIONS & RESTORATION STRATEGIES FOR THE DETWILER 
DITCH-FRONTAL LAKE ERIE CRITICAL AREAS 

3.1 OVERVIEW OF CRITICAL AREAS 

The one sampling station (P11S84) located in the Detwiler Ditch-Frontal Lake Erie WAU is in partial attainment of 
its designated ALU. One critical area has been delineated to address the nonpoint source pollution issues that are 
believed to be causing the impairment (see Table 5 and Figure 14). Critical area boundaries were determined based 
on land use, potential for successful project implementation, and suitability for the types of projects needed to 
address impairments. 

Table 5. Detwiler Ditch-Frontal Lake Erie (HUC 04100001 03 09) Critical Areas 

Critical 
Area # 

Sample Site Critical Area Description Attainment 
Status 

1 PP11S84 Detwiler Ditch from New York Avenue to mouth and Mud 
Creek from I-75 to mouth 

Partial 

Figure 14. Critical Areas in the Detwiler Ditch-Frontal Lake Erie WAU 
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3.2 CRITICAL AREA #1: CONDITIONS, GOALS, & OBJECTIVES 

3.2.1 Detailed Characterization 
This critical area contains the open channel portions of Detwiler Ditch and the downstream portion of Mud Creek 
where it joins Detwiler Ditch before flowing into Lake Erie. Of the 933 total acres, the predominant land use in this 
critical area is developed (86%); however 12% of Critical Area 1 is in emergent wetland land cover (see Table 6). 
This critical area contains the Detwiler Park Golf Course, Manhattan Marsh Preserve, Detwiler Marsh, and areas of 
vacant land along the Detwiler Ditch and Mud Creek riparian corridors. The streams in this critical area, with a few 
exceptions, are mainly open to the air. This is in contrast to the rest of the watershed, where the majority of streams 
are culverted underground. Streams in Critical Area 1 are characterized by channelization and streambank 
modification. They are also influenced by lake seiche events (see Section 2.4.2). 

 

 

 

  

Figure 15. Critical Area 1 in the Detwiler Ditch-Frontal Lake Erie WAU 
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Table 6. Land Cover in Critical Area 1 of Detwiler Ditch-Frontal Lake Erie 

Land Cover Area (acres) Area (% of critical area) 
Open water -- -- 
Developed, open space 262 28% 
Developed, low Intensity 451 48% 
Developed, medium intensity 33 4% 
Developed, high intensity 58 6% 
Barren land -- -- 
Deciduous forest 18 2% 
Evergreen forest -- -- 
Mixed forest -- -- 
Shrub/scrub -- -- 
Grassland/herbaceous -- -- 
Pasture/hay -- -- 
Cultivated crops -- -- 
Woody wetlands -- -- 
Emergent herbaceous wetlands 112 12% 

Totala 933 100% 
Source: Homer et al. 2015 
Notes 
Areas rounded to the nearest acre or percentage point 
A double dash indicates that the land cover is not present 

a. Totals do not sum exactly due to rounding 
 

Figure 16. Restoration through invasive species removal and wetland habitat enhancement is currently being 
planned for Manhattan Marsh, owned by Metroparks Toledo in Critical Area 1. 
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3.2.2 Detailed Biological Condition 
The Ohio EPA sample site (P11S84) located in Critical Area 1 was sampled for fish populations during the 2011 
sampling event. The results indicate that the sample site is meeting the quantitative biological criteria for MWH 
streams (see Table 7). The sample site, a pond in Detwiler Park Golf Course, contained mostly pollution tolerant 
fish and large numbers of bluegill sunfish compared to other species. The second most numerous species collected 
was common carp, an invasive species. Of the twelve total species collected, two were invasive. No sensitive or 
intolerant species were recorded. No DELT6 anomalies were observed. Low dissolved oxygen levels were noted 
during daytime chemistry sampling, possibly serving as one explanation for the tolerance of fish species collected 
(Ohio EPA 2015). 

Table 7. Fish community and habitat data for Critical Area 1 

RM 
(Drainage 
Area mi2) 

Site ID QHEI Total 
Species 

IBI MIwb Predominant Species 
(percent of catch) 

Narrative 
Evaluation 

0.5B (6.2) P11S84 35.0 12 34 7.2 Bluegill sunfish (59%), common 
carp (11%), gizzard shad (8%) 

Fair – 
Moderately 

Good 
Source: Ohio EPA 2015 (Data from 2011) 
Notes 
Green scores meet the IBI or ICI biological criteria or the QHEI target. Red scores do not meet the IBI or ICI biological criteria or the QHEI 
target. 
B.    Boating Site – sample site located in an artificial pond at Detwiler Park Golf Course 

Macroinvertebrate community health at sampling site P11S84 in 2011 was narratively scored as poor (see Table 
8). Predominant species were facultative and there were few EPT taxa and no sensitive taxa collected. The Ohio 
EPA states that the macroinvertebrate community was limited by contaminated sediment (Ohio EPA 2015). 
According to the 2011 data, the P11S84 sampling site is not meeting the MWH standard for ICI score (goal is 22). 

Table 8. Macroinvertebrate community health data for Critical Area 1 

RM 
(Drainage 
Area mi2) 

Site ID 
# of Taxa Predominant Species 

(Tolerance Category)c 
Narrative 

Evaluation Total EPTa Sensitiveb 

0.5B (6.2) P11S84 38 1 0 Damselflies (F), midges 
(MT, T, F), beetles (F) 

Poor 

Source: Ohio EPA 2015 (Data from 2011) 
Notes 
Green scores meet the IBI or ICI biological criteria or the QHEI target. Red scores do not meet the IBI or ICI biological criteria or the QHEI 
target. 
a.   EPT= Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) 
b.   Sensitive Taxa: Taxa listed on the Ohio EPA Macroinvertebrate Taxa List as MI (Moderately Intolerant) or I (Intolerant) 
c.   Tolerance Category: VT=Very Tolerant, T=Tolerant, MT=Moderately Tolerant, F=Facultative, MI=Moderately Intolerant, I=Intolerant 
B.   Boating Site – sample site located in an artificial pond at Detwiler Park Golf Course 

3.2.3 Detailed Causes and Associated Sources 
The Ohio EPA sampled site P11S84 in 2011 and identified causes and sources of aquatic life use impairments 
specific to Critical Area 1 (see Table 4). These sources indicate negative impacts of urban development and 
industrial contamination in the areas surrounding Detwiler Ditch and Mud Creek. Critical Area 1 is characterized by 
channelized and re-routed streams that have been impacted by urban development. Open space and vacant land 
adjacent to the streams provide opportunity for habitat restoration projects, but most of these areas are currently 
dominated by low quality scrublands and invasive species such as reed canary grass (Phalaris arundinaceae) and 
giant reed (Phragmites australis). Urban runoff combined with low flow levels have caused high levels of siltation 
                                                      
6 DELT = Deformities, Erosions, Lesions, and Tumors 
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and sedimentation. Polluted runoff and high levels of road salt also contribute to the rise of invasive species cover 
in the watershed. 

Riparian cover in Critical Area 1 is generally adequate due to large natural areas and open spaces along Detwiler 
Ditch such as Manhattan Marsh Preserve and Detwiler Marsh. However, the streams that flow between these areas 
are channelized. Channelized streams with low sinuosity provide little opportunity for instream habitat formed by 
riffles and pools. The low channel gradient, especially in Mud Creek, not only contributes to sedimentation but also 
limits the amount of water flowing through the stream. Species are at risk of rapid changes in water chemistry such 
as pH and dissolved oxygen. 

A few stretches of Detwiler Ditch are also culverted underground in this area. Additionally, there are opportunities 
to hydrologically connect existing wetlands to stream corridors. Connecting wetlands to the stream expands flood 
capacity and sediment filtration. Open channel streams have the opportunity to flow through wetlands and riparian 
areas that increase water quality by filtering out pollutants and sediment. 

3.2.4 Goals and Objectives for Critical Area #1 
As explained above, Critical Area 1 is primarily impaired by sedimentation, contaminated sediments, and 
channelization. Sediment remediation and habitat restoration will be needed to improve aquatic community health. 
Although not listed as a cause of impairment in the watershed, a reduction in nutrient (phosphorus and nitrogen) 
loading is an important step in improving water quality in Lake Erie. Green infrastructure practices that capture 
sediment or bind nutrients, such as bioretention practices, should be implemented in the watershed to help capture 
nutrients before they reach the lake. For information about phosphorous loading in the Lake Erie basin and efforts 
to address harmful algal blooms see the State of Ohio’s Domestic Action Plan, U.S. Action Plan for Lake Erie, and 
the Ohio Lake Erie Phosphorous Task Force II Final Report (Ohio Lake Erie Commission 2018, U.S. EPA 2018, 
Ohio EPA 2013). 
  

3.2.4.1 Goals 
The overall nonpoint source restoration goals of any NPS-IS plan are to improve IBI, MIwb, ICI, and QHEI scores 
such that a waterbody is brought into full attainment of the designated ALU. Non-attainment in this critical area is 
due to a poor ICI score. Additionally, QHEI scores are below the target. Therefore, the goals for Critical Area 1 of 
the Detwiler Ditch-Frontal Lake Erie are to improve the ICI and QHEI scores at site P11S84 (RM 0.5) so that the 
site will improve from partial-attainment to full attainment of the designated ALU. These goals are specifically to: 

 Goal 1. Maintain/achieve an IBI score at or above 20 at sampling site P11S84 (RM 0.5) on Detwiler Ditch 

 ACHIEVED: Site currently has a score of 34  

Goal 2.  Maintain/achieve a MIwb score of 5.7 at sampling site P11S84 (RM 0.5) on Detwiler Ditch 

 ACHIEVED: Site currently has a score of 7.2 

Goal 3. Maintain/achieve an ICI score of 22 at sampling site P11S84 (RM 0.5) on Detwiler Ditch 

 NOT ACHIEVED: Site currently has a score of poor 

Goal 4. Maintain/achieve a QHEI score of 43 at sampling site P11S84 (RM 0.5) on Detwiler Ditch 

 NOT ACHIEVED: Site currently has a score of 35  

Priority Projects:   

• Channel morphology improvements •  Streambank stabilization 
• Wetland restoration   • Storm water BMP installation 
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3.2.4.2 Objectives 
To achieve the overall nonpoint source restoration goal of full attainment, the following objectives need to be 
achieved within Critical Area 1: 

Objective 1. Remediate polluted sediments and improve 2,000 linear feet of stream morphology by 
stabilizing banks, creating meanders, or re-grading into two-stage ditches 

o Narrowing the stream channel and installing 2-stage ditches will increase 
flow rate, decrease sedimentation, and provide additional floodplain 
habitat and flood capacity (PCS 2009). 

o Restore Impaired Streams Altered Habitats (Ohio EPA 2014; Goal 
2.01.01) 

o Restore and Protect Natural Flow Conditions (Ohio EPA 2014, Goal 
2.04.01) 

Objective 2.  Create, restore, or enhance 75 acres of wetland habitat 

o Increase the Use of Urban Storm Water Wetland Treatment Systems 
(Ohio EPA 2014, Goal 1.02.01) 

o Restore Vernal Pools and Other Riparian Wetlands (Ohio EPA 2014, Goal 
2.03.03) 

Objective 3.  Create or restore 20 acres of riparian buffer 

o Protect and Restore Effective Riparian Buffers (Ohio EPA 2014, Goal 
1.02.02) 

o Restore and Protect Riparian Habitat (Ohio EPA 2014, Goal 2.03.01) 
o Increase Native Shrub and Tree Plantings in Riparian Areas (Ohio EPA 

2014, Goal 2.03.04) 

 
As these objectives are implemented, water quality monitoring (both project-related and regularly scheduled 
monitoring) will be completed to determine progress toward meeting the identified goals (i.e., water quality 
standards). These objectives will be reevaluated and modified, as necessary. When reevaluating, see Ohio’s 
Nonpoint Source Management Plan Update (Ohio EPA 2014), which has a complete listing of all eligible NPS 
management strategies. 
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4 PROJECTS AND IMPLEMENTATION STRATEGY 
Projects and evaluations believed to be necessary to address the causes and sources of impairments to the Detwiler 
Ditch-Frontal Lake Erie watershed are presented by critical area in this section. As Ohio assesses attainment using 
numeric biological criteria, periodic re-evaluation of biological condition will be necessary to determine if the 
implemented projects restore the critical area to the predicted levels. 

Time is an important factor to consider when measuring project success and overall status. Biological systems in 
some cases can show response fairly quickly (e.g., one season); other systems may take longer (e.g., several 
seasons, years) to show recovery. There may also be reasons other than nonpoint source pollution for the 
impairment. Those issues will need to be addressed under different initiatives, authorities, or programs which may 
or may not be accomplished by the same implementers addressing the nonpoint source pollution issues. 

The Detwiler Ditch-Frontal Lake Erie WAU was delineated with one critical area to address causes and sources of 
ALU impairment. This critical area is assigned a project overview table in the following subsection (4.1.1). Projects 
identified in the overview table were prioritized based on the following method: 

Highest Priority Projects that directly address one or more of the critical area’s listed objectives 

Landowner support 

 Provides additional benefits to the community (e.g., reduces residential flooding, 
provides recreational benefit) 

Medium Priority Projects that directly address one or more of the critical area’s listed objectives 

Lowest Priority Projects that indirectly address one or more of the critical area’s listed objectives 

If additional NPS impairments are identified for an existing critical area, the critical area’s overview table will be 
updated. If a new impairment is identified that is not within an existing critical area, then a new critical area will be 
delineated and a new summary table will be created. Future versions of this NPS-IS plan will update the project 
overview sheets with additional projects as they are developed to meet the stated objectives in each critical area. 

Project Summary Sheets (PSS) are in Section 4.1.2. These PSS provide the essential nine elements for short-term 
and/or next step projects that are in development and/or in need of funding. As projects are implemented and new 
projects developed these sheets will be updated. Any new PPS created will be submitted to the State of Ohio for 
funding eligibility verification (i.e., all nine elements are included). 

MSG calculated load reductions for critical area projects. Total suspended solids (TSS), total phosphorous (TP), 
and total nitrogen (TN) load reductions were estimated based on existing loads for the Maumee River and nutrient 
reduction rates from published literature sources (Noe & Hupp 2009). 
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4.1 CRITICAL AREA #1: OVERVIEW TABLE AND PROJECT SHEETS 
The information included in Table 9 is a condensed overview of all identified projects needed for nonpoint source 
restoration of Critical Area 1. PSS are included for short term projects or any project that is considering seeking 
funding in the near future. Only those projects with complete PSS will be considered for state and federal nonpoint 
source program funding. 

4.1.1 Critical Area #1: Project Implementation Strategy Overview Table 
Critical Area 1 is based upon partial attainment at sampling site P11S84 (RM 0.5). The overview table (see Table 
9) provides a quick summary of what needs to be done, where and what problem (cause/source) will be addressed. 
The table includes projects at all levels of development (e.g., concept, in progress), and the table is intended to 
show a prioritized path toward restoration of Critical Area 1 in the Detwiler Ditch-Frontal Lake Erie watershed.  

 

 

Figure 17. Manhattan Marsh is an emergent wetland with a forested buffer. Urban runoff and storm water is the 
primary water source for the wetland. 
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Table 9. Overview table for Critical Area 1 

Goal Objective Project Project title Lead 
organization 
(criteria d) 

Timeframe 
(criteria f) 

Estimated 
cost 

(criteria d) 

Potential/actual 
funding sources 

(criteria d) 
Urban sediment and nutrient reduction strategies 
none identified 
Altered stream and habitat restoration strategies 

3,4 2,3 1 Manhattan Marsh Restoration and Park 
Development 

Metroparks of 
Toledo 

Short $800,000 Land and Water 
Conservation 
Fund , City of 
Toledo 

3,4 1,2,3 2 Detwiler Marsh Restoration City of Toledo Short $900,000 Ohio EPA §319, 
GLRI 

3,4 1,2 3 OR-21: Mud Creek Restoration TBD Long $81,400 Ohio EPA §319, 
GLRI 

        
        
        
        
        
        
        
Agricultural nonpoint source reduction strategies 
not applicable 
High quality waters protection strategies 
none identified  
Other NPS causes and associated sources of impairment 
none identified 
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4.1.2 Critical Area #1: Project Summary Sheets 
The PSS provided below were developed based on the actions or activities needed to restore sampling site P11S84 
(RM 0.5) to attainment of the ALU designation. These projects are considered next step or priority/short term 
projects. Long-term projects are not presented in PSS since they are not yet ready for implementation. 

 

Critical Area 1: Project 1 
Nine 

Element 
Criteria 

Information Needed Explanation 

n/a  Title  Manhattan Marsh Restoration and Park Development 

Criterion d  Project Lead Organization and 
Partners 

Metroparks of Toledo, City of Toledo, Lucas County Land 
Bank, Toledo Public Schools 

Criterion c  HUC-12 & Critical Area Detwiler Ditch-Frontal Lake Erie (HUC 04100001 03 09) & 
Critical Area 1 

Criterion c  Project Location South of East Manhattan Boulevard between Suder Avenue 
and New York Avenue behind Toledo Fire Station Twelve 

n/a  Which strategy is being 
addressed by this project? Altered stream and habitat restoration strategies 

Criterion f  Time Frame Short 

Criterion g  
Short Description The goal of this project is to restore and enhance ecological 

function within and adjacent to Manhattan Marsh while 
providing opportunities for passive use and enjoyment by the 
general public. 

Criterion g  Project Narrative 

Metroparks Toledo will work with project partners, Lucas 
County Land Bank and City of Toledo to acquire and 
permanently protect approximately 80 acres of urban 
greenspace surrounding and including Manhattan Marsh.  
Following acquisition, Metroparks will conduct extensive site 
cleanup, invasive species removal, and habitat restoration 
activities to enhance ecological function.  Additionally, 
Metroparks will develop a walking trail around the perimeter 
the marsh and develop boardwalks and observation platforms 
to allow public access into the marsh.  Metroparks will also 
provide direct access from the adjacent Chase STEM 
Academy to allow the school to utilize this new Metropark as a 
learning lab. 

Criterion d  Estimated Total Cost $800,000 
Criterion d  Possible Funding Source Land and Water Conservation Fund, City of Toledo 

Criterion a  Identified Causes and Sources Cause: Sedimentation/siltation 
Source: Urban runoff/storm sewers 

Criteria b & 
h 

Part 1: How much improvement 
is needed to remove the NPS 
impairment associated with this 
Critical Area?  

The ICI score needs to significantly improve from poor to a 
score of 22 (or good) to meet water quality standards. QHEI 
needs to improve from 35 to 43 to meet water quality 
standards. 

Part 2: How much of the 
needed improvement for the 
whole Critical Area is estimated 
to be accomplished by this 
project?  

Objective 2: Create, restore, or enhance 44 of 75 of wetland 
habitat 
Objective 3: Create or restore 28 of 20 acres of riparian 
buffer/upland habitat 
 
Project is expected to increase the ICI score by 6 to 9 points 
and the QHEI score by 5 points (66% of critical area goals). 
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Part 3: Load reduced?  
Because Manhattan Marsh is currently functioning as an 
existing wetland, loads are not expected to be reduced as a 
result of wetland enhancement and invasive species control. 

Criterion i  
How will the effectiveness of 
this project in addressing the 
NPS impairment be measured?  

The entire project location will be acquired by Metroparks and 
permanently managed as a public park. Research and 
monitoring will be carried out by Metroparks and their partners. 

Criterion e  Information and Education  

The entire project site will be open daily as a public park.  
Metroparks will provide educational opportunities through 
public programs and school outreach to the adjacent Chase 
STEM Academy. 

  

 

 

 

 

 

Figure 18. Site of Manhattan Marsh restoration (Project 1). 

Source: Google Earth 2018 
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Critical Area 1: Project 2 
Nine 

Element 
Criteria 

Information Needed Explanation 

n/a  Title  Detwiler Marsh Restoration 

Criterion d  Project Lead Organization and 
Partners City of Toledo 

Criterion c  HUC-12 & Critical Area Detwiler Ditch-Frontal Lake Erie (HUC 04100001 03 09) & 
Critical Area 1 

Criterion c  Project Location Former ODOT mitigation site southwest of Detwiler Park Golf 
Course at the intersection of Detwiler Ditch and Mud Creek 

n/a  Which strategy is being 
addressed by this project? Altered stream and habitat restoration strategies 

Criterion f  Time Frame Short 
Criterion g  Short Description Wetland restoration and natural stream channel design 

Criterion g  Project Narrative 

The existing wetlands are currently invaded with Phragmites 
australis and Detwiler Ditch to the east is channelized and 
separated from the wetlands by a large berm. By creating 
meanders in the stream and re-grading the surrounding banks, 
the stream will be reconnected to the floodplain and 
surrounding wetlands. Reconnection of the stream to the 
floodplain will provide multiple water quality benefits. These 
include improved water storage and processing resulting in 
reduce nutrient loading to Lake Erie and improved habitat for 
fish and aquatic insects. Invasive species management and 
native plantings will restore the existing wetlands, increasing 
their habitat value. The riparian buffer will be improved with 
native plantings. 

Criterion d  Estimated Total Cost $900,000 
Criterion d  Possible Funding Source Ohio EPA §319, GLRI 

Criterion a  Identified Causes and Sources Cause: Sedimentation/siltation 
Source: Urban runoff/storm sewers 

Criteria b & 
h 

Part 1: How much improvement 
is needed to remove the NPS 
impairment associated with this 
Critical Area?  

The ICI score needs to significantly improve from poor to a 
score of 22 (or good) to meet water quality standards. QHEI 
needs to improve from 35 to 43 to meet water quality 
standards. 

Part 2: How much of the 
needed improvement for the 
whole Critical Area is estimated 
to be accomplished by this 
project?  

Objective 1: Project will improve 900 of 2,000 linear feet of 
stream morphology by stabilizing banks and creating 
meanders.  
Objective 2: Restore 20 of 75 acres of wetland habitat.  
Objective 3: Create or restore 5 of 20 acres of riparian buffer. 
 
Project is expected to increase the ICI score by 4 or 5 points 
and the QHEI score by 2 or 3 points (32% of critical area goals). 

Part 3: Load reduced?  Project is expected to create a reduction of 5,051 kg of 
TSS/year, 6.8 kg TP/year, and 55 kg TN/year. 

Criterion i  
How will the effectiveness of 
this project in addressing the 
NPS impairment be measured?  

IBI, ICI, and QHEI will be assessed before and after project 
implementation. If this project is funded through §319, Ohio 
EPA DSW EAU will perform the monitoring. 

Criterion e  Information and Education  
The project will include increasing public access to the site 
through a trail or boardwalk. Interpretive signage will be 
installed at the project site.  
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