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Ecoregions 

Ohio EPA’s Guide to Developing Local Watershed Action Plans states that “ecoregions are land-surface areas that are grouped 
based on similarities in land use, potential natural vegetation, land surface form and soils. These underlying factors 
determine the character of watersheds and have a profound influence on background water quality and the type and 
composition of the biological communities in a stream or river and the manner in which human impacts are exhibited.” In 
Ohio, ecoregions are also significant to water resource assessments and regulations because Ohio EPA partly bases its water 
quality standards, especially biocriteria, on the five types of ecoregions.  More specifically, ecoregions influence the criteria to 
be applied for Warm Water Habitat, which is the predominant aquatic life use designation for streams in Butler, Hamilton 
and Warren counties, including part of the Congress Run – Mill Creek HUC-12, the other part being designated Modified 
Warm Water Habitat. 

 
When Ohio EPA assesses whether the region’s streams attain their Warm Water Habitat potential, ecoregion influences the 
application of these biological indices: 

 

 Index of biological integrity (IBI) 

 Invertebrate health. community index (ICI) 

 Modified index of well-being (MIwB). 

FIGURE 5: US EPA LEVEL III ECOREGIONS IN CONGRESS RUN - MILL CREEK HUC-12 

 

The Congress Run-Mill Creek HUC-12 is almost entirely within the U.S. EPA Level III ecoregion titled Eastern Corn Belt Plains, 
which cover all of Butler and Warren counties and the eastern half of Hamilton County, except for the Ohio River 
corridor.  This ecoregion is typified by gently rolling glacial till plains with moraines, kames and outwash features (Omernik 
and Gallant 1988, as cited in Ohio EPA 1997). Before settlement, the area had plentiful natural tree cover.  Many of its soils 
are relatively loamy, rich and well-drained.  Glacial deposits of Wisconsinan age are extensive.  Areas with pre-Wisconsinan 
till are more dissected and leached.  Originally, beech forests were common on the Wisconsinan soils while beech forests and 
elm-ash swamp forests dominated the wetter pre-Wisconsinan soils. 
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The very southern tip of the Congress Run – Mill Creek HUC-12 falls into the U.S. EPA Level III Interior Plateau Ecoregion, but 
no stream sampling locations fall within this portion of the assessment unit, and it therefore does not have a bearing on the 
application of the biological indices. 
 

Physiography 

1. The Congress Run – Mill Creek HUC-12 is within the Till Plains of the Central Lowland physiographic province.  The 
province is characterized by Pleistocene glaciations.  Advance and retreat of the glacial ice sheets produced a flat to 
gently rolling land surface that is cut by steep-walled river valleys of low to moderate relief.  Towards the south, 
glacial deposits are thin or absent, and erosion of less-resistant shale has produced a dissected hilly terrain of higher 
stream density.  The general topographic gradient is from north to south. The Congress Run – Mill Creek HUC-12 is 
located south of the southern terminus of the Wisconsinan glacial boundary. 

 
2. The Till Plains of the Central Lowland divide into three Ohio subunits and one Indiana subunit.  Topographic 

variations in each Ohio subunit depend largely on the bedrock geology and glacial history of the region.  The 
Congress Run-Mill Creek HUC-12 falls into the Illinoian Till Plan subunit. This Ohio physiographic subunit is 
characterized by rolling ground moraines of older till and numerous buried valleys.  Its streams typically flow over 

exposed Ordovician shale and limestone.Soils 
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TABLE 1: SOIL CLASSIFICATIONS IN CONGRESS RUN - MILL CREEK HUC-12 

Soil Classification Systems Acres 
Percent 

Coverage 

Drainage Class* - Well drained 5,579.4 29.1% 

Drainage Class* - Moderately well drained 4,594.9 24.0% 

Drainage Class* - Somewhat poorly drained 1,936.2 10.1% 

Drainage Class* - Not classified 7,064.0 36.8% 

Hydrologic Soil Group** - A 102.0 0.5% 

Hydrologic Soil Group** - B 112.4 0.6% 

Hydrologic Soil Group** - C 1,054.5 5.5% 

Hydrologic Soil Group** - D 2,926.6 15.3% 

Hydrologic Soil Group** - Not classified 14,979.0 78.1% 

Soil Erodibility*** - Low 102.0 0.5% 

Soil Erodibility*** - Moderate 1,828.4 9.5% 

Soil Erodibility*** - High 1,326.4 6.9% 

Soil Erodibility*** - Unclassified 15,917.8 83.0% 

* Drainage Classifications range from “Well drained” to “Poorly drained”. 
** Hydrologic Soil Groups are classifications based on minimum infiltration rates with “A” 

representing relatively high infiltration rates and “D” representing relatively low 
infiltration rates. 

*** Soil Erodibility was based on a classification for K-factor from the Universal Soil Loss 
Equation: “Low” representing K-factor < 0.23; “Moderate” representing K-factor ≥ 0.23 
and < 0.4; and “High” representing K-factor ≥ 0.4. 

Of the 19,175-acres of soils mapped within the Congress Run-Mill Creek HUC-12, none of the mapped soils types are 

classified as “hydric” (or wetland soil) on the NRCS’s 2015 Hydric Soils List.  Only 2.2% of mapped soils were designated as 

“Prime Farm Land”.  
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Slope 

FIGURE 7: SLOPE CLASSIFICATION IN THE CONGRESS RUN - MILL CREEK HUC-12 

 

The topography of the Congress Run-Mill Creek HUC-12 is variable with relatively flat areas in the Mill Creek floodplain and in 

the central-eastern portion of the watershed. Relatively steep hillslopes rise above the Mill Creek floodplain and are drained 

by high gradient headwater streams (many exceeding 30% slopes).  Topography has played a limiting role for development 

historically leaving the steeper hillsides along the periphery of the Congress Run-Mill Creek HUC-12, less densely developed 

than its flatter center. 
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FIGURE 8: LAND USE IN CONGRESS RUN – MILL CREEK HUC -12 

 
The developed areas in the Congress Run – Mill Creek HUC-12 include highly developed industrial and commercial properties 
along the main stem of the Mill Creek, and high density commercial and residential areas in the southeast portion of the 
subwatershed. Medium and low density residential areas expand outward from the high density areas. A moderately sized 
park (French Park in Amberley Village) is included in the low density residential area on the eastern side of the HUC-12. 
Slightly to the northwest of French Park is Amberley Green, a former golf course currently preserved in the form of green 
space with walking trails, but possibly slated for development of residential properties. The assessment unit includes a 
stretch of Interstate 75 alongside the Mill Creek main stem from the top of the Congress Run – Mill Creek HUC-12 to the 
bottom. State Route 126 and State Route 562 traverse the assessment unit from west to east in the northern and southern 
portions, respectively. 
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FIGURE 9: LAND COVER IN SHARON CREEK - MILL CREEK HUC-12 

 
 
The second, the West Fork Mill Creek – Mill Creek HUC-12, is also highly developed, but has more forested area. The 
breakdown in the West Fork Mill Creek – Mill Creek HUC-12 is: 74.50% Developed, 22.40% Forest, 2.80% Grass/Pasture, and 
0.20% Other. 
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FIGURE 10: LAND COVER IN WEST FORK MILL CREEK - MILL CREEK HUC-12 

 
Land use in these HUC-12s is likely affecting stream health in the Congress Run – Mill Creek HUC-12. Tables 2 and 3 below list 
more detailed Land Use Classification data for each HUC-12. 
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TABLE 2: LAND USE CLASSIFICATIONS FOR CONGRESS RUN - MILL CREEK HUC-12 (O*K*I, 2017) 

Cover Classification 
% Watershed 

Area 
Area (mi2) 

Congress Run – Mill Creek 
(05090203 01 04) 

Open Water 0.20% 0.05 

Developed, Open Space 24.3% 7.28 

Developed, Low Intensity 25.7% 7.69 

Developed, Medium Intensity 21.9% 6.58 

Developed, High Intensity 9.8% 2.93 

Barren Land (Rock/Sand/Clay) 0.30% 0.08 

Deciduous Forest 15.9% 4.77 

Evergreen Forest 0.8% 0.25 

Mixed Forest 0.10% 0.03 

Shrub/Scrub 0.10% 0.02 

Grassland/Herbaceous 0.20% 0.05 

Pasture/Hay 0.60% 0.18 

Cultivated Crops 0.10% 0.038 

Emergent Herbaceous Wetlands 0.20% 0.05 

Total 100.00% 29.9 
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TABLE 3: LAND USE CLASSIFICATIONS FOR OTHER SELECTED MILL CREEK WATERSHEDS (O*K*I, 2017) 

Cover Classification 
% 

Watershed 
Area 

Area (mi2) Cover Classification 
% 

Watershed 
Area 

Area (mi2) 

Sharon Creek – Mill Creek 
(05090203 01 03) 

West Fork Mill Creek – Mill Creek 
(05090203 01 02) 

Open Water 0.31% 0.10 Open Water 0.9% 0.33 

Developed, Open 
Space 

30.12% 9.59 
Developed, Open 
Space 

28.6% 10.37 

Developed, Low 
Intensity 

26.65% 8.49 
Developed, Low 
Intensity 

35.1% 12.72 

Developed, Medium 
Intensity 

17.37% 5.53 
Developed, Medium 
Intensity 

9.0% 3.25 

Developed, High 
Intensity 

10.11% 3.22 
Developed, High 
Intensity 

3.2% 1.16 

Barren Land 
(Rock/Sand/Clay) 

<0.01% <0.01 
Barren Land 
(Rock/Sand/Clay) 

0.0% <0.01 

Deciduous Forest 13.40% 4.27 Deciduous Forest 20.8% 7.55 

Evergreen Forest 0.56% 0.18 Evergreen Forest 0.5% 0.18 

Mixed Forest 0.03% 0.01 Shrub/Scrub 0.1% <0.01 

Shrub/Scrub 0.13% 0.04 
Grassland/Herbaceo
us 

0.8% 0.28 

Grassland/Herbaceo
us 

0.31% 0.10 Pasture/Hay 0.9% 0.33 

Pasture/Hay 0.39% 0.13 Cultivated Crops 0.1% 0.03 

Cultivated Crops 0.58% 0.19 
Emergent 
Herbaceous 
Wetlands 

0.0% <0.01 

Emergent 
Herbaceous 
Wetlands 

0.04% 0.01  0.0% <0.01 

Total 100.00% 31.85 Total 100.00% 36.25 
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FIGURE 11: IMPERVIOUS SURFACE IN CONGRESS RUN - MILL CREEK HUC-12 

 
Large areas of impervious surface line much of the Mill Creek corridor, and impervious surface is apparent throughout most 
of the Congress Run – Mill Creek HUC-12, with the notable exceptions of Amberley Park in the northeast, and Spring Grove 
Cemetery on the western side of the assessment unit. The assessment unit includes 27.6 miles of interstate highways and 
ramps, 12 miles of U.S. highways, 19.9 miles of state routes, and 42.8 miles of county roads. According to the 
Ohio*Indiana*Kentucky Regional Council of Governments, 7.98% of the assessment unit is comprised of highly erodible soils, 
4.64% is made up of not highly erodible soils, and 10.54% of the assessment unit consists of potentially erodible soils.  
 
As high runoff quantities often correlate to erosion issues, these numbers track with the fact that combined erosion and 
sedimentation within the watershed is a significant nonpoint pollutant issue that impacts both the assessment unit and the 
larger Mill Creek Watershed. Actively eroding stream banks due to altered hydrology and urban runoff within the assessment 
unit contribute heavily to sedimentation.  Restoration of natural hydrology and flow regime have been identified as needed 
restorations/improvements within the entire watershed, and especially in Congress Run and the highly industrialized main 
stem of the Mill Creek in the Congress Run – Mill Creek HUC-12.  

 
Approximately 56.05% of Congress Run – Mill Creek HUC-12 is served by combined sewer, with the remainder served by 
sanitary sewer and septic systems. During wet weather events, stormwater can enter the sanitary and combined sewer 
systems and can result in overflows from these sewer systems into streams, tributaries, or storm sewers where the sewer 



 

Page | 27  
Version 1.1 
August 1, 2017 

NPS-IS PLAN FOR CONGRESS RUN – MILL CREEK HUC-12 

FIGURE 12: LOW HEAD DAM LOCATIONS ON THE MILL CREEK MAIN STEM IN CONGRESS RUN - MILL CREEK HUC-
12 
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FIGURE 13: MBI SAMPLING LOCATIONS & ATTAINMENT IN THE CONGRESS RUN – MILL CREEK HUC-12 
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TABLE 4: SUMMARY OF THE BIOLOGICAL STATUS OF STREAMS IN CONGRESS RUN - MILL CREEK HUC-12 (MBI, 
2012) 

Stream No. of 
Sites 

D.A. 
(mi2

) 

Habitat 
Evaluation 

Fish 
Evaluation 

Macroinv. 
Evaluation 

Existing ALU 
(2011) 

Recommende
d ALU* 

Mill Creek 7 136 
Very Poor - 

Good 
Very Poor‐ 

Fair 
Fair – Good MWH/WWH MWH/WWH 

Congress Run 2 
1.7‐ 
3.8 

Poor‐Fair Poor 
Poor –  

Marg. Good 
None WWH* 

Unnamed Trib to 
Congress Run at 

RM 0.37 
1 1.7 Poor Poor Very Poor None WWH* 

Unnamed Trib to 
Mill Creek at RM 

10.8 
2 1.8 Fair - Good Poor - Fair Fair – Good None WWH* 

Unnamed Trib to 
Mill Creek at RM 

11.51 
1 3.7 Fair Poor Marg. Good None WWH* 

*Recommendations from MBI, 2012 

 
The Mill Creek main stem within the Congress Run – Mill Creek HUC-12 has an assessment of existing aquatic life use (ALU) 
designation of Warm Water Habitat (WWH) from the top of the assessment unit until RM 7.3, at which point the Mill Creek 
main stem has been designated as Modified Warm Water Habitat (MWH) for the remainder of its length until it empties into 
the Ohio River. All tributaries in this assessment unit did not, at the time of the MBI 2011 report, have ALU designations, but 
MBI made recommendations that all tributaries be evaluated as WWH based on the results of their 2011 sampling. A detailed 
description of these recommendations by stream is available on pages 13 and 14 of the 2011 MBI Report.  

 
Habitat 

QHEI scores in the streams within the assessment unit ranged from Very Poor to Good (27 – 64.5). According to MBI, “Five of 
the six tributary sites sampled had natural channels, but most had moderate‐high embeddedness and poor‐fair riffle pool 
development related to the urban nature of the subwatershed. The location and degree of encroachment had a strong effect 
on habitat quality in the tributaries with habitat ranging from poor (3 high influence negative attributes, QHEI=38 at MC92) to 
good (no high influence negative attributes, QHEI=64.5 at MC88).” (Yoder, 2012, p. 101).  
 
Fish 

The aquatic community of the Congress Run – Mill Creek HUC-12 was and is predominated by macroinvertebrate and fish 
species that tolerate high levels of pollution. IBI scores in the Congress Run – Mill Creek HUC-12 ranged from Poor to Fair (18 
to 34). During the 2011 sampling by MBI, no sites attained the IBI biocriteria for WWH, while two of three sites attained the 
biocriteria for MWH. All tributary sites lacked sensitive fish species. Up to four sensitive species were collected at site MC77 
in the Mill Creek main stem in the Congress Run – Mill Creek HUC-12. This site was evaluated as MWH in 2011, but has since 
been included in the adjusted WWH reach of the Mill Creek main stem through this assessment unit. According to MBI, 
“headwater fish assemblages are dominated by tolerant species (mean=78.5%, range 57‐91%)” (Yoder, 2012, p. 107). 
 
Macroinvertebrates 

In the Congress Run – Mill Creek HUC-12, Mill Creek is designated as WWH from RM 11.3 to RM 7.3, where the designation 
changes to MWH down to the mouth. According to MBI, “[t]he sites where the modified channel is most evident is at RMs 6.9 
and 6.35 where the channel is completely encased in concrete with high walls a concrete bottom with a six foot wide by three 
feet deep trench within which the water flows under normal summer‐fall flows. The remaining sections of the MWH reach 
consist of a mix of concrete walls and soft bottom with sand/silt embedded riffles within which some recovery is evident. The 

http://projectgroundwork.org/downloads/reports/2011_mill_creek_biological_water_quality_study.pdf
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TABLE 5: CRITICAL AREAS (CURRENT & PROPOSED FUTURE) IN CONGRESS RUN – MILL CREEK HUC-12 

CRITICAL 
AREA 

LAND USE/ 
SLOPE 

CAUSES SOURCES 

1 

Medium Density 
Residential (Partially 
Un-sewered)/ High 

Slope 

Sedimentation, Habitat Alteration, 
Nutrients, D.O., Ammonia 

Hydromodification, Altered 
Hydrology, Urban Runoff 

2 

High Density 
Commercial & 

Industrial (Floodplain)/ 
Low Slope 

Sedimentation, Habitat Alteration, 
Nutrients, Chlorides, PAH, D.O. 

Hydromodification, Altered 
Hydrology, Urban Runoff 

3 
Low Density 

Residential and Park/ 
High Slope 

Sedimentation, Chlorides Altered Hydrology, Urban Runoff 
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FIGURE 14: MAP OF CRITICAL AREAS IN CONGRESS RUN – MILL CREEK HUC-12 
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FIGURE 15: MAP OF CRITICAL AREAS 1, 2 & 3 WITH JURISDICTION OVERLAY 
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3.2 Critical Area 1: Conditions, Goals & Objectives 

3.2.1 Detailed Characterization  
Critical Area 1 covers 2878.9 acres, includes 62 known septic systems, and has 101,657 linear feet of stream. It includes three 
MBI sampling locations.  The land use within Critical Area 1 is primarily developed, with 35% developed open space, 20% 
developed at low intensity, and 8% developed at medium intensity. It also includes a section deciduous forest (33% by area). 
A 150-foot riparian zone (75 feet on either side of the bank full mark) along the following waterways, their tributaries, and 
drainage ditches in Critical Area 1 is a significant target for restoration work: 

 

WATERWAYS IN CRITICAL AREA 1 

Congress Run 

Dan’s Creek 

Unnamed Tributary to Congress Run at RM 0.37 
(Cilley Creek) 

 
Furthermore, due to the cluster of septic systems in this Critical Area, measures taken throughout the Critical Area would be 
expected to positively impact the chloride and nutrient levels at sampling locations. It is estimated that Critical Area 1 
includes approximately 19.25 miles of stream length, including both the main stem of the Mill Creek and its tributaries. 
Assuming riparian zones of 75’ either side of bank-full, this equates to approximately 350 acres of riparian zone targeted for 
improvement projects. As mentioned above, projects throughout the area of Critical Area 1, not just stream-adjacent sites, 
should be considered as potential pieces of the solution to urban runoff, altered hydrology and hydromodification in the 
Critical Area in particular. 

 
Table 5 below outlines the attainment status and scores in the biological and habitat indices for the sampling locations within 
Critical Area 1. It is noted that Critical Area 1 is the only Critical Area identified in this plan which is in full non-attainment at 
all sampling locations within the Critical Area. 
 

TABLE 6: CRITICAL AREA 1 OVERALL BIOLOGICAL INDICES SCORES (MBI, 2012) 

Stream (Site) Fish/Invert. RM D.A. (mi2) 
ALU 

Designation 
Attainment IBI/MIwBa ICIb QHEI/HHEI 

Congress Run – Mill Creek HUC-12 (05090203 01 04) 

Congress Run  (MC82) 0.3/0.3H 3.8 WWHU/R Non 26/NA P* 44.5 

Congress Run  (MC91) 0.8/0.8H 1.7 WWHU/R Non 26/NA MGns 47.3/77 

Unnamed Trib to 
Congress Run at RM 
0.37 – Cilley Creek 

(MC92) 

0.3/0.3H 0.8 WWHU/R Non 18*/NA VP* 34.0/76 

U/R: Undesignated/Recommended by MBI 
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3.2.2 Detailed Biological Conditions    
Table 7 below summarizes the fish community data at the sampling locations in Critical Area 1. Within the IP ecoregion, the 
WWH biocriteria for IBI is a score of 40 for wading/headwater sites. None of the sampling locations within Critical Area 1 met 
the WWH standard. IBI scores were well below attainment scores, with the most significant departure in Cilley Creek (in the 
MBI report, Cilley Creek is referred to as “Unnamed Tributary to Congress Run at RM 0.37). With respect to physical habitat 
for fish, low QHEI scores are also found in Congress Run, with an even lower score at the site on Cilley Creek. Congress Run 
and its tributaries are known to experience intense flashiness of runoff volumes and rates, so these QHEI scores track with 
expectations at this time. 

 

TABLE 7: CRITICAL AREA 1 FISH AND HABITAT DATA (MBI, 2012) 

Fish/Invert. 
RM 

D.A. (mi2) 
Total 

Species 
Sensitive 
Species 

Headwater 
Species 

% Tolerant QHEI/HHEI MIwB IBI 

Congress Run (WWH) (Non-Attainment) 

0.3/0.3H 3.8 8.0 0 1 64.1 44.5 N/A 26* 

0.8/0.8H 1.7 3.0 0 1 90.3 47.25 N/A 26* 

Unnamed Tributary to Congress Run at RM 0.37 (Recommended WWH) (Non-Attainment) 

0.3/0.3H 0.8 3.0 0 1 87 34.0 N/A 18* 

 
 
Table 8 below summarizes the aquatic macroinvertebrate community data at the sampling locations in Critical Area 1. Within 
the IP ecoregion, the WWH biocriteria for ICI is 30. Since none of the tributaries to the Mill Creek, including Congress Run and 
Cilley Creek, were designated WWH at the time of the 2011 MBI report, but were recommended to be designated WWH in 
the future, narrative evaluations of macroinvertebrate communities take the place of ICI scores in the three sites in Critical 
Area 1. These narrative evaluations range from Very Poor at the site in Cilley Creek, to Poor in Congress Run, and to 
Marginally Good with nonsignificant departure at one location in Congress Run.  
 
The low ICI and IBI scores at sampling sites within Critical Area 1, coupled with similarly low QHEI scores speaks to the severe 
impact this Critical Area is experiencing due to hydromodification, urban runoff and altered hydrology. 
 

TABLE 8: CRITICAL AREA 1 MACROINVERTEBRATE COMMUNITY DATA (MBI, 2012) 

Fish/Invert. RM D.A. (mi2) ICI 

Congress Run (WWH) (Non-Attainment) 

0.3/0.3H 3.8 P* 

0.8/0.8H 1.7 MG ns 

Unnamed Tributary to Congress Run at RM 0.37 (Recommended WWH) (Non-Attainment) 

0.3/0.3H 0.8 VP* 
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FIGURE 16: PROPOSED PROJECT LOCATIONS IN CONGRESS RUN - MILL CREEK HUC-12 
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