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Exhibit 4:  USACE Jurisdictional Determination Letter for Chestnut Woods 
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Exhibit 5:  Ohio EPA Wetland and Stream Verification Letter for Chestnut Woods 
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Exhibit 6:  USFWS Listed Species by County 



           United States Department of the Interior 
  
                                 FISH AND WILDLIFE SERVICE 

 
                                                           Ecological Services 
                                                    4625 Morse Road, Suite 104 

                                                                                Columbus, Ohio 43230   
                                                                   (614) 416-8993 / FAX (614) 416-8994 

 
 Federally-Listed Species by Ohio Counties 

January 2011 
                                                                                                                                       

 
   COUNTY 

 
SPECIES 

ADAMS Indiana bat (E), running buffalo clover (E), fanshell (E), pink mucket pearly mussel (E), rayed bean (PE), 
sheepnose (PE), snuffbox (PE), timber rattlesnake (SC) 

ALLEN Indiana bat (E), rayed bean (PE), bald eagle (SC) 

ASHLAND Indiana bat (E), bald eagle (SC), eastern hellbender (SC) 

ASHTABULA Indiana bat (E), Kirtland’s warbler (E), piping plover (E), clubshell (E), snuffbox (PE),                     
eastern massasauga (C), bald eagle (SC) 

ATHENS Indiana bat (E), American burying beetle (E), fanshell (E), pink mucket pearly mussel (E),              
sheepnose (PE), snuffbox (PE), timber rattlesnake (SC) 

AUGLAIZE Indiana bat (E), rayed bean (PE) 

BELMONT Indiana bat (E), sheepnose (PE), snuffbox (PE), bald eagle (SC), eastern hellbender (SC) 

BROWN Indiana bat (E), running buffalo clover (E), fanshell (E), pink mucket pearly mussel (E), rayed bean (PE), 
sheepnose (PE), snuffbox (PE), bald eagle (SC)  

BUTLER Indiana bat (E), rayed bean (PE), bald eagle (SC) 

CARROLL Indiana bat (E) 

CHAMPAIGN Indiana bat (E), rayed bean (PE), eastern massasauga (C) 

CLARK Indiana bat (E), rayed bean (PE), eastern prairie fringed orchid (T), eastern massasauga (C) 

CLERMONT Indiana bat (E), running buffalo clover (E), fanshell (E), pink mucket pearly mussel (E), rayed bean (PE), 
sheepnose (PE), snuffbox (PE) 

CLINTON Indiana bat (E), rayed bean (PE), eastern massasauga (C) 

COLUMBIANA Indiana bat (E), sheepnose (PE), snuffbox (PE), eastern massasauga (C), bald eagle (SC),                        
eastern hellbender (SC) 

COSHOCTON Indiana bat (E), clubshell (E), fanshell (E), purple cat’s paw pearly mussel (E), rayed bean (PE),       
sheepnose (PE), snuffbox (PE), rabbitsfoot (C), bald eagle (SC), eastern hellbender (SC) 

CRAWFORD Indiana bat (E), rayed bean (PE), eastern massasauga (C), bald eagle (SC) 

CUYAHOGA Indiana bat (E), Kirtland’s warbler (E), piping plover (E), bald eagle (SC) 
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DARKE Indiana bat (E), rayed bean (PE) 

DEFIANCE Indiana bat (E), clubshell (E), northern riffleshell (E), white cat’s paw pearly mussel (E), 
rayed bean (PE), copperbelly water snake (T), eastern massasauga (C), bald eagle (SC) 

DELAWARE Indiana bat (E), clubshell (E), rayed bean (PE), snuffbox (PE), bald eagle (SC) 

ERIE Indiana bat (E), Kirtland’s warbler (E), piping plover (E/CH), Lake Erie watersnake (T),                        
Lakeside daisy (T), eastern massasauga (C), bald eagle (SC) 

FAIRFIELD Indiana bat (E), clubshell (E), rayed bean (PE), eastern massasauga (C), bald eagle (SC) 

FAYETTE Indiana bat (E), rayed bean (PE), eastern massasauga (C) 

FRANKLIN Indiana bat (E), Scioto madtom (E), clubshell (E), northern riffleshell (E), rayed bean (PE), snuffbox (PE), 
rabbitsfoot (C), bald eagle (SC)  

FULTON Indiana bat (E), rayed bean (PE), eastern massasauga (C) 

GALLIA Indiana bat (E), fanshell (E), pink mucket pearly mussel (E), sheepnose (PE), snuffbox (PE),                
timber rattlesnake (SC) 

GEAUGA Indiana bat (E), bald eagle (SC)  

GREENE Indiana bat (E), clubshell (E), rayed bean (PE), snuffbox (PE), eastern massasauga (C) 

GUERNSEY Indiana bat (E), bald eagle (SC) 

HAMILTON Indiana bat (E), running buffalo clover (E), fanshell (E), pink mucket pearly mussel (E), rayed bean (PE), 
sheepnose (PE), snuffbox (PE), bald eagle (SC)  

HANCOCK Indiana bat (E), clubshell (E), rayed bean (PE), bald eagle (SC) 

HARDIN Indiana bat (E), clubshell (E), rayed bean (PE), copperbelly water snake (T), eastern massasauga (C), 
bald eagle (SC) 

HARRISON Indiana bat (E), bald eagle (SC) 

HENRY Indiana bat (E), rayed bean (PE), bald eagle (SC) 

HIGHLAND Indiana bat (E), rayed bean (PE), bald eagle (SC) 

HOCKING Indiana bat (E), American burying beetle (E), running buffalo clover (E), northern monkshood (T),      
small whorled pogonia (T), timber rattlesnake (SC) 

HOLMES Indiana bat (E), eastern prairie fringed orchid (T), bald eagle (SC), eastern hellbender (SC) 

HURON Indiana bat (E), eastern massasauga (C), bald eagle (SC) 

JACKSON Indiana bat (E), timber rattlesnake (SC) 

JEFFERSON Indiana bat (E), sheepnose (PE), snuffbox (PE), eastern hellbender (SC) 

KNOX Indiana bat (E), bald eagle (SC), eastern hellbender (SC) 

LAKE Indiana bat (E), Kirtland’s warbler (E), piping plover (E/CH), snuffbox (PE), bald eagle (SC)  
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LAWRENCE Indiana bat (E), running buffalo clover (E), fanshell (E), pink mucket pearly mussel (E), sheepnose (PE), 
snuffbox (PE), timber rattlesnake (SC) 

LICKING Indiana bat (E), eastern massasauga (C), bald eagle (SC) 

LOGAN Indiana bat (E), rayed bean (PE), eastern massasauga (C), bald eagle (SC) 

LORAIN Indiana bat (E), Kirtland’s warbler (E), piping plover (E), eastern massasauga (C), bald eagle (SC) 

LUCAS Indiana bat (E), Karner blue butterfly (E), Kirtland’s warbler (E), piping plover (E), rayed bean (PE), 
eastern prairie fringed orchid (T), eastern massasauga (C), bald eagle (SC) 

MADISON Indiana bat (E), Scioto madtom (E), clubshell (E), northern riffleshell (E), rayed bean (PE), snuffbox (PE), 
rabbitsfoot (C)  

MAHONING Indiana bat (E), bald eagle (SC) 

MARION Indiana bat (E), clubshell (E), rayed bean (PE), snuffbox (PE), eastern massasauga (C), bald eagle (SC) 

MEDINA Indiana bat (E), eastern massasauga (C), bald eagle (SC) 

MEIGS Indiana bat (E), fanshell (E), pink mucket pearly mussel (E), sheepnose (PE), snuffbox (PE) 

MERCER Indiana bat (E), rayed bean (PE), bald eagle (SC) 

MIAMI Indiana bat (E), rayed bean (PE), snuffbox (PE) 

MONROE Indiana bat (E), sheepnose (PE), snuffbox (PE), eastern hellbender (SC) 

MONTGOMERY Indiana bat (E), rayed bean (PE), snuffbox (PE), eastern massasauga (C), bald eagle (SC)  

MORGAN Indiana bat (E), American burying beetle (E), fanshell (E), pink mucket pearly mussel (E), sheepnose (PE), 
snuffbox (PE), bald eagle (SC)  

MORROW Indiana bat (E), rayed bean (PE), bald eagle (SC) 

MUSKINGUM Indiana bat (E), fanshell (E), sheepnose (PE), snuffbox (PE), rabbitsfoot (C), bald eagle (SC),                       
eastern hellbender (SC) 

NOBLE Indiana bat (E), bald eagle (SC) 

OTTAWA Indiana bat (E), Kirtland’s warbler (E), piping plover (E), rayed bean (PE), Lake Erie watersnake (T), 
Lakeside daisy (T), eastern prairie fringed orchid (T), eastern massasauga (C), bald eagle(SC) 

PAULDING Indiana bat (E), rayed bean (PE), eastern massasauga (C), bald eagle (SC) 

PERRY Indiana bat (E), American burying beetle (E) 

PICKAWAY Indiana bat (E), Scioto madtom (E), clubshell (E), northern riffleshell (E), rayed bean (PE), snuffbox (PE), 
rabbitsfoot (C), bald eagle (SC) 

PIKE Indiana bat (E), clubshell (E), northern riffleshell (E), rayed bean (PE), bald eagle (SC),                       
timber rattlesnake (SC) 

PORTAGE Indiana bat (E), Mitchell's satyr (E), northern monkshood (T), eastern massasauga (C),  
bald eagle (SC) 
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PREBLE Indiana bat (E), rayed bean (PE), eastern massasauga (C) 

PUTNAM Indiana bat (E), rayed bean (PE), bald eagle (SC) 

RICHLAND Indiana bat (E), bald eagle (SC), eastern hellbender (SC) 

ROSS Indiana bat (E), clubshell (E), northern riffleshell (E), rayed bean (PE), snuffbox (PE), bald eagle (SC), 
eastern hellbender (SC), timber rattlesnake (SC)  

SANDUSKY Indiana bat (E), Kirtland’s warbler (E), piping plover (E), rayed bean (PE),                                            
eastern prairie fringed orchid (T), eastern massasauga (C), bald eagle (SC) 

SCIOTO 

 

Indiana bat (E), running buffalo clover (E), clubshell (E), fanshell (E), northern riffleshell (E),              
pink mucket pearly mussel (E), rayed bean (PE), sheepnose (PE), snuffbox (PE),                                      
small whorled pogonia (T), Virginia spiraea (T), bald eagle (SC), eastern hellbender (SC)                  
timber rattlesnake (SC) 

SENECA Indiana bat (E), rayed bean (PE), eastern massasauga (C), bald eagle (SC) 

SHELBY Indiana bat (E), rayed bean (PE) 

STARK Indiana bat (E), eastern massasauga (C), bald eagle (SC) 

SUMMIT Indiana bat (E), northern monkshood (T), bald eagle (SC) 

TRUMBULL Indiana bat (E), clubshell (E), snuffbox (PE), eastern massasauga (C), bald eagle (SC) 

TUSCARAWAS Indiana bat (E), bald eagle (SC), eastern hellbender (SC) 

UNION Indiana bat (E), Scioto madtom (E), clubshell (E), northern riffleshell (E), rayed bean (PE), snuffbox (PE), 
rabbitsfoot (C) 

VAN WERT Indiana bat (E), rayed bean (PE) 

VINTON Indiana bat (E), American burying beetle (E), bald eagle (SC), eastern hellbender (SC),                      
timber rattlesnake (SC) 

WARREN Indiana bat (E), running buffalo clover (E), rayed bean (PE), eastern massasauga (C) 

WASHINGTON Indiana bat (E), fanshell (E), pink mucket pearly mussel (E), sheepnose (PE), snuffbox (PE),                   
bald eagle (SC), eastern hellbender (SC) 

WAYNE Indiana bat (E), eastern prairie fringed orchid (T), eastern massasauga (C), bald eagle (SC) 

WILLIAMS Indiana bat (E), clubshell (E), northern riffleshell (E), white cat’s paw pearly mussel (E), rayed bean (PE), 
copperbelly water snake (T), rabbitsfoot (C), bald eagle (SC) 

WOOD Indiana bat (E), rayed bean (PE), bald eagle (SC) 

WYANDOT Indiana bat (E), rayed bean (PE), eastern massasauga (C), bald eagle (SC) 

  
IMPORTANT NOTE:  This list reflects data available as of January 2011, and will change as new data become available.  For this reason, 
searches for listed species should not necessarily be limited to the counties noted above.  Any decisions in that regard should be made only after 
calling the USFWS (614/416-8993) for guidance. 
               
E = Endangered                      C = Candidate           
PE = Proposed Endangered    SC = Species of Concern  
T = Threatened                       CH = Critical Habitat   
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Exhibit 7:  USFWS Response 
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Exhibit 8:  Ohio Department of Natural Resources - DNAP Response 
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Proposed Compensatory Stream Mitigation – Preferred Alternative 



 
             

 
Mailing Address 
P.O. Box 347113 

Parma, OH 
44134 

T: 216-749-3720 
F: 216-749-3730 

 
 

Office Location 
Rockside Office Plaza 

1440 Snow Road 
Suite 329 

Parma, OH 
44134 

 
www.westcreek.org 

 

February 23, 2011 
 
City of Independence 
6800 Brecksville Road 
Independence, OH 44131 
 
RE: Chestnut Woods Residential Development   
 
To Whom It May Concern: 
 
Please accept this letter of behalf of West Creek Preservation Committee (WCPC) in 
regards to the Chestnut Woods residential development off Hillside Road within the City 
of Independence, and its intent to work with Gene Troiano and Perry Homes on the 
establishment of Conservation Land (via Conservation Easements) within the dedicated 
riparian and open spaces of the proposed development.  
 
WCPC and Perry Homes (Gene Troiano) will negotiate the terms of the conservation 
easement and the monitoring thereof and incorporate, as necessary, the terms and 
conditions as set forth by the City.  
 
This letter is to serve as the intent of both parties to move forward with negotiations and to 
demonstrate to the City of Independence the willingness of WCPC to protect, monitor, and 
enforce as necessary the conservation lands within the Chestnut Woods residential 
development.  
 
Thank you for your consideration and we look forward to working with the City on this 
project.  
 
 
 
________________________   ________________________  
David M. Lincheck      Gene Troiano 
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CONCEPTUAL MITIGATION PLAN 
FOR CHESTNUT WOODS SUBDIVISION 

 
Adequate compensatory mitigation for the proposed surface water impacts described in this 
application will consist of restoration of stream functions in 540 linear feet of currently degraded 
stream habitat for the Preferred Alternative (Attached Figures 1-9). All stream mitigation will 
occur on-site. 
 
Mitigation Goal and Objectives 
The overall goal of this stream mitigation project is to significantly improve physical habitat for 
aquatic life and natural flows within three (3) reaches of two (2) unnamed tributaries to the 
Cuyahoga River.  The resulting restored stream reach segments will be 540 linear feet for the 
Preferred Alternative.   
 

• This overall goal will be achieved through accomplishment of the following 
objectives: 

 
• To remove three culverts associated with two streams (Streams F-1 and F-2) on 

existing headwater streams on-site. 
 
• To provide increased quantity and quality of aquatic habitat through culvert 

removal and stream restoration in conjunction with removing barriers to upstream 
organism migration. 

 
• To provide adequate bank stabilization through installation of longitudinal peaked 

stone toe protection and revegetation with native species.  
 
• To allow the stream to access a constructed floodplain during storm events that 

exceeds bankfull flow (approximately the 1 to 2-year flood). 
 
• To restore a more natural stream fluvial morphology, including cross-sectional 

dimensions, longitudinal slope profile, floodplain access and increased 
entrenchment ratio. 

 
• To increase the stream’s stability relative to transport of sediment bedload 

without aggrading or degrading.  
 
Baseline Information for Area of Proposed Stream Restoration Segments 
Streams F-1 and F-2 are located in the southeast portion of the Chestnut Woods Subdivision 
site (see Appendix A, Figure 3).  These streams flow through a second growth wooded upland 
plant community comprised of sugar maple (Acer saccharum), American elm (Ulmus 
americana), red oak (Quercus rubra), and beech (Fagus grandifolia) in the canopy, spice bush 
(Lindera benzoin) in the shrub layer, and poison ivy (Toxicodendron radicans), Indian hemp 
(Apocynum cannabinum), white grass (Leersia virginica), and sensitive fern (Onoclea 
sensibilis), in the understory.  Other species observed in the canopy include witch hazel 
(Hamamelis virginiana), red maple (Acer rubrum), and muscle wood (Carpinus caroliniana). 
 
Stream F-1 is an unnamed tributary that enters the Site on the southwest side and flows 
northeast to Stream G which continues off-site in a northeast direction to where it flows into 
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Stream B, a direct unnamed tributary to the Cuyahoga River (Appendix B, Figures 1 and 3).  
The stream has a watershed area of less than 0.035 square miles and maximum pool depths of 
8 cm, and therefore it was evaluated using the Headwaters Habitat Evaluation Index (HHEI) 
(Appendix E).  The stream does not have an assigned Aquatic Life Use designation and has not 
been monitored by Ohio EPA for aquatic life and chemical parameters.   
 
The HHEI score for Stream F-1 identifies it as a Class II Intermittent PHWH Stream (HHEI score 
42), which constitutes this stream’s existing use (Appendix E).  The assessed reach had 
substrate consisting primarily of sand and silt.  The stream had a moist channel with isolated 
pools at the time of evaluation.  Based on this evidence and its small watershed, Hull believes 
this stream to be intermittent. 
 
Stream F-2 is an unnamed tributary that enters the Site on the south side and flows northeast to 
Stream G which continues off-site in a northeast direction to where it flows into Stream B, a 
direct unnamed tributary to the Cuyahoga River (Appendix B, Figures 1 and 3).  The stream has 
a watershed area of less than 0.035 square miles and maximum pool depths of 3 cm, and 
therefore it was evaluated using the Headwaters Habitat Evaluation Index (HHEI) (Appendix E).  
The stream does not have an assigned Aquatic Life Use designation and has not been 
monitored by Ohio EPA for aquatic life and chemical parameters.   
 
The HHEI score for Stream F-2 identifies it as a Class II Intermittent PHWH Stream (HHEI score 
37), which constitutes this stream’s existing use (Appendix E).  The assessed reach had 
substrate consisting primarily of sand and silt.  Water was flowing at the time of sampling, but 
because of its small watershed, Hull believes this stream to be intermittent. 
 
Restoration Reach Investigation Methods  
An initial stream investigation was performed to collect preliminary data on the condition of the 
reach to be restored (herein referred to as the ‘restoration reach’). The investigation included 
identification and general measurements and observations/notes of the restoration reach’s 
fluvial geomorphological features, both longitudinally and laterally, and examination of the 
streambed materials at areas immediately downstream of the culverts. 
 
The restoration reach begins where each of the three culverts are located (Figures 1-9). Each of 
the three restoration reach segments have been culverted in the past under Nationwide Permit 
26. The stream banks below each of the culverts in each of the restoration reaches exhibit 
moderate to severe erosion and lack functioning floodplains.  The overall slope of each existing 
stream reach is approximately 0.5%.   
 
Design Methods for the Restored Stream Reach Segments 
Full conceptual design of the restored stream segments will be performed during the Final 
Mitigation Design Plan phase pending regulatory approval and acceptance of this Conceptual 
Mitigation Plan.  The Final Mitigation Plan will reference Dr. David Rosgen’s techniques 
throughout the design process (Rosgen, 1996), and restoration techniques developed by David 
Derrick of USACE, as applicable. Fluvial morphology field survey data and pebble count data 
will be collected and entered into RiverMorph 4.0 software, which will be used to generate a 
longitudinal profile, riffle and pool cross-sections, and particle-size distribution statistics 
(RiverMorph 4.0 data outputs will be included in the Final Mitigation Design Plan). Soil 
bioengineering techniques, including use of coir fiber erosion control matting, live staking and 
joint staking, may be incorporated into the streambank stabilization design as needed. 
 



 3 PPS003.600.0006 

Stream Design for the Preferred Alternative 
The proposed stream mitigation will account for all stream impacts on-site by restoring at least 
540 linear feet (Preferred Alternative) of restored stream habitat thus replacing all lost stream 
habitat functions proposed in either Alternative with in-kind stream mitigation for a net gain in 
linear feet of stream on-site.  Removal of the culverts will significantly reduce the tendency of 
Streams F-1 and F-2 to erode and incise, and the floodplain and vegetation restoration will 
greatly enhance stream values and functions over the existing deteriorating stream segments.   
 
To compensate for stream impacts, the Conceptual Mitigation Plan proposes to remove two 
existing culverts on Stream F-1 and one existing culvert on Stream F-2, restore the stream bed, 
banks and adjacent floodplain, and restore active floodplain and stabilize eroding stream banks 
along 300 feet of Stream F-2. (Appendix B of 404/401 Application, Table 13).  The three existing 
culverts were installed under a USACE nationwide permit in the late 1990s in association with 
previous development plans on this property and have become partially clogged with sediment 
and debris and are essentially non-functioning today.  As a result of installation of these 
culverts, the increased energy of the stream flowing through, around, and over these 
obstructions is causing streambank erosion along the existing stream channels. On Stream F-1, 
the erosion is moderate and relatively limited, and the stream does not appear to be incising. On 
Stream F-2, the stream has incised to a depth of 1 to 1.5 feet and become entrenched, and 
stream bank erosion is severe.  Additionally, the concentrated velocities have scoured the 
banks and destroyed the natural floodplain and riparian vegetation downstream of the Stream F-
2 culvert.  To compensate for the proposed project stream impacts, the existing culverts will be 
removed, the stream bed, banks and floodplains adjacent to the removed culverts will be 
restored, and a new floodplain will be restored via excavation along Stream F-2 downstream of 
the culvert. The Stream F-2 banks will be armored with longitudinal peaked stone toe protection 
(LPSTP) on the outside of meanders where necessary and the banks and restored floodplain 
will be replanted with native vegetation comprised of herbs, trees and shrubs common to the 
surrounding area.  
 
Habitat Features 
The habitat features incorporated into this conceptual mitigation plan will provide habitat for 
macroinvertebrates and other aquatic life currently found upstream and downstream of the 
existing culverts.  Additionally, the specified soil bioengineering techniques will encourage a 
variety of wildlife common to the area to utilize and inhabit the stream corridor. 
 
Performance Criteria 
The following performance criteria are proposed for this stream restoration project: 
 
Physical Habitat: The 540 linear feet (Preferred Alternative) of restored stream channel 
described herein will exhibit a minimum HHEI score of 42 within five years after completion of 
construction.  
 
Aquatic communities: The stream within the restored segments, totaling 540 linear feet 
(Preferred Alternative) of restored stream channel, will perform sufficiently to fully attain the 
Ohio Primary Headwater Habitat stream Class II classification, based either on HHEI score or 
the Headwater Macroinvertebrate Field Evaluation Index (HMFEI) or other appropriate 
qualitative biological sampling protocol to verify headwater stream classification. 
 
Riparian zone: The riparian zone of the 540 linear feet (Preferred Alternative) of restored stream 
channel will contain a minimum of 80% native Ohio woody cover, and a maximum of 10% cover 
of non-native herbaceous cover. 
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Stability:  The restored stream segments will transport water and sediments throughout a 
representative range of stream flows such that it does not aggrade or degrade. 
 
Site Protection and Management 
A conservation easement for the stream restoration areas, including the stream channel and 
constructed floodplain, will be donated to and held by: 
 
West Creek Preservation Committee  
P.O. Box 347113  
Parma, OH 44134  
 
Contact:  
Mr. David M. Lincheck,  
Executive Director 
(216) 749-3720 
 
The conservation easement will be drafted and executed so as to meet the requirements of 
such easements for Clean Water Act Section 404 and 401 permitting. The conservation 
easement will be monitored in perpetuity by The Land Conservancy of Ohio, Inc. 
 
As described in the Monitoring Plan and Adaptive Management Plan Sections of this conceptual 
mitigation plan, it is anticipated that the Applicant will abide by the proffered 404 permit and 401 
Water Quality Certification which will outline the Applicant’s specific responsibilities for 
monitoring, success and establishment of the stream restoration within the first 3 to 5 years 
post-construction.   
 
Monitoring Plan 
The Applicant anticipates mitigation monitoring requirements in association with this proposed 
mitigation project for a minimum of three and a maximum of five years, the typical monitoring 
period required of Clean Water Act Section 404 and 401 permittees. 
 
The Applicant or its contractor will perform the monitoring activities as outlined in the permits 
received for this project.  Based on similar projects with similar mitigation techniques proposed, 
the following represents the anticipated requirements: 
 

• Photographs taken at established observation points along the restored stream 
reach; 

 
• HHEI evaluation of the restored stream reach will be conducted at one location 

for each restored stream segment; 
 
• Evaluation of overall channel stability using the Pfankuch-Rosgen method or 

equivalent; 
 
• Channel morphology at one riffle and one pool will be recorded and compared 

with as-built dimensions (first and third monitoring years); 
 
• Wolman pebble counts will be performed for an active riffle and a representative 

count; 
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• Measure field water quality parameters (temperature, dissolved oxygen, pH and 

conductivity); 
 
• Identify dominant species and estimate percent cover of streambank vegetation; 

and 
 
• Identify invasive, non-native vegetation and estimate cover within the riparian 

zone. 
 
These annual monitoring data will be presented and discussed in an annual Mitigation 
Monitoring Report.  The first annual Mitigation Monitoring Report will be submitted by December 
31 of the year following completion of the mitigation construction.  The first Mitigation Monitoring 
Report will include baseline information and a list of all modifications made from the agency 
approved original Final Mitigation Design Plan.  
 
Adaptive Management Plan 
Successful mitigation requires effective contingency planning in the event that mitigation 
performance criteria are not met.  If performance criteria are not being met, as determined 
during Mitigation Monitoring, a decision will be made in consultation with Ohio EPA and the 
Corps about implementing additional management or remediation steps to bring the mitigation 
into compliance.  These management or remediation steps may include, without limitation: 
 

• Stream bank stabilization; 
 
• Additional riparian area planting; 
 
• Invasive plant removal; and 
 
• Contingency mitigation could include one of the several stream restoration 

projects identified on the Ohio EPA’s Surface Water Enhancement, Restoration, 
and Protection (SWERP) Clearinghouse Website 
(http://wwwapp.epa.ohio.gov/dsw/gis/swerp/index. php) in association with either 
the West Creek Preservation Committee or the Cuyahoga Valley National Park. 

 
All Mitigation Monitoring Reports will include a summary statement regarding the success of the 
stream mitigation.  If the stream mitigation is found to be failing with respect to any of the 
established performance criteria, the Mitigation Monitoring Report will identify steps to be taken 
to correct the issue. 
 
If by Monitoring Year 3 the mitigation project is shown to have accomplished its overall goal and 
to be meeting its Performance Criteria, the permittee will request a waiver of the requirements 
for monitoring in years 4 and 5.  A site meeting will be held in Monitoring Year 3, to which Ohio 
EPA and the Corps will be invited.  Any additional management or remediation steps suggested 
by these agencies will be evaluated and implemented as appropriate and practicable.   
 
Financial Assurances 
The Applicant will undertake all mitigation, monitoring, and contingency efforts required by the 
Section 404 and 401 permits. The Applicant has a substantial financial interest in maintaining 
compliance with these permits. 
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Width @ 2x Bankfull 
depth = 7.5 feet

1x Bankfull
Depth = 1 ft

Bankfull Width = 6 ft
2x Bankfull
Depth = 2 ft

Entrenchment Ratio = 1.25 = entrenched

Depthmax = 1 ft; Depthmean = 0.6 – 0.7 ft

W/D ratio = 6/0.6 = 10; slope ~ 0.5%

XS area = 3.6 – 4.2 ft2

Figure 1: Stream F-1, Existing Condition (typical)

Culvert 3 outfall



1x Bankfull
Depth = 1 ft

Bankfull Width = 6 ft

2x Bankfull
Depth = 2 ft

Entrenchment Ratio = 2.3 = slightly entrenched

Depthmax = 1 ft; Depthmean = 0.6 – 0.7 ft

W/D ratio = 6/0.6 = 10; slope ~ 0.5%

XS area = 3.6 – 4.2 ft2

Figure 2: Stream F-1, with floodplain restoration (typical)

Width @ 2x Bankfull 
depth = 14 feet

excavated



Figure 3: Stream F-1, with floodplain restoration & stone toe protection (typical)

Excavated floodplain

Longitudinal peaked stone toe protection



Longitudinal Peaked 
Stone Toe Protection 

(LPSTP)As-built

After a couple of 
high flow events 

stream has scoured 
at the toe & stone 
has self-adjusted

Sediment has 
deposited landward of 
the LPSTP

Drawing courtesy of Dave 
Derrick, US Army Corps of 
Engineers, Vicksburg, MS

Figure 4



Functions and Attributes  of       
Longitudinal Peaked Stone Toe Protection*

• Resists the erosive flow of the stream, only stabilizes the toe, does 
not protect mid and upper bank areas.

• "Smoothed" longitudinal alignment results in improved flow near 
toe.

• Success depends on ability of stone to launch into scour hole.
• Bank grading is not needed (existing vegetation is not disturbed).
• Weight of stone (loading of toe) might resist some shallow-fault 

geotechnical bank failures.
• Captures alluvium & upslope failed material on bank side of 

structure.
• Good where outer bank alignment makes abrupt changes, where 

the bank must be built back out into the stream (realignment of 
channel, or construction of a backfilled vegetative bench or terrace 
for habitat improvement and/or velocity attenuation), where a 
minimal continuous bank protection is needed, or where a “false 
bankline” is needed.

• Works well in combination with other methods (Bendway Weirs, or 
bioengineering within the stone {joint planting, Bent willow poles} or 
immediately behind stone {Live Siltation, Living Dikes}, & in mid to 
upper bank areas {brush layering, Slit Brush Layering, Live Staking, 
rooted stock or container plants}).

* Courtesy of Dave Derrick, US Army Corps of Engineers, Vicksburg, MS



Figure 5 – Culvert 1, Stream F-1, looking downstream (Wetland C on top)



Figure 6 – Culvert 1, Stream F-1, looking upstream (Wetland C on top)



Figure 7 – Culvert 2, Stream F-1



Figure 8 – Culvert 3, Stream F-2, looking downstream (Wetland D on top)



Figure 9 – Conceptual culvert removal and stream restoration – three culverts

1. Remove fill and restore historic grade of floodplain
2. Remove culvert and restore historic stream bed and bank
3. Replant with native woody and herbaceous vegetation
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Proposed Compensatory Wetland Mitigation – Preferred & Minimal Degradation 
Alternatives 
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Documented Ordinary High Water Mark (OHWM) for Stream Crossings for 
Stream A, Stream C, and Stream F-1 



OHWM determination in Stream A is based on silt deposits (right descending 
bank), vegetation scour, root exposure and topographic shelf (left bank); photo 
dated 5/18/2011. 

LEFT 
BANK

RIGHT 
BANK

Width at OHWM: 44 inches

Depth at OHWM: 5 inches

Flow



OHWM determination in Stream C (Upstream of existing culvert) is based on silt 
deposits (right descending bank), vegetation scour, root exposure and topographic 
shelf (left bank); photo dated 5/18/2011. 

LEFT 
BANK

RIGHT 
BANK

Depth at OHWM: 10 inches

Flow




