
4 Hemisphere Way, Bedford, Ohio  44146
440.232.9945  440.232.9946 fax www.hullinc.com

February 19, 2013

Ms. Heather Allamon
Ohio EPA, Division of Surface Water
Northwest District Office
347 North Dunbridge Road
Bowling Green, OH 43402

RE: Ohio EPA ID No. 134087;  Revised Application for §401 Water  Quality Certification
(WQC) including Alternatives Analysis for the Indian Mill Road Slope Stabilization
Project, City of Upper Sandusky, Wyandot County, Ohio; CUS021.300.0002.

Dear Mr. Queen:

Enclosed please find the revised application for a §401 Water Quality Certification (WQC)
including Alternatives Analysis for the proposed Indian Mill Road Slope Stabilization Project in
the City of Upper Sandusky, Wyandot County, Ohio (Appendix A, Figure 1). This application
has been revised and completed in response to your February 12, 2013 letter.

Hull looks forward to coordinating with your agency on this revised and complete application
package.  If you have any questions, or wish to schedule a site visit, feel free to contact me at
(614) 793-8777 or hcrowell@hullinc.com.

Sincerely,

Hugh F. Crowell, PWS
Senior Project Manager

Enclosure

ct: Mayor Scott Washburn, City of Upper Sandusky
Allen Boes, City of Upper Sandusky
Mark Scalabrino, US Army Corps of Engineers, Buffalo, NY
Shawn McGee, Hull & Associates, Inc., Bedford, OH
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ENG FORM 4345, SEPT 2009 EDITION OF OCT 2004 IS OBSOLETE Proponent: CECW-OR

APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT
(33 CFR 325)

OMB APPROVAL NO. 0710-0003
EXPIRES: 31 August 2012

Public reporting burden for this collection of information is estimated to average 11 hours per response, including the time for reviewing instructions, searching existing data
sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters, Executive Services and
Communications Directorate, Information Management Division and to the Office of Management and Budget, Paperwork Reduction Project (0710-0003). Respondents
should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not
display a currently valid OMB control number. Please DO NOT RETURN your form to either of those addresses. Completed applications must be submitted to the District Engineer
having jurisdiction over the location of the proposed activity.

PRIVACY ACT STATEMENT
Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research, and Sanctuaries Act, Section
103, 33 USC 1413; Regulatory Programs of the Corps of Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This Information may be shared with the Department of Justice and other federal, state, and local government agencies, and the
public and may be made available as part of a public notice as required by Federal law. Submission of requested information is voluntary, however, if information is not
provided the permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible copies which show the location and character
of the proposed activity must be attached to this application (see sample drawings and instructions) and be submitted to the District Engineer having jurisdiction over the
location of the proposed activity. An application that is not completed in full will be returned.

(ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS)
1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETE

(ITEMS BELOW TO BE FILLED BY APPLICANT)

5. APPLICANT’S NAME:
Mr. Allen Boes
City of Upper Sandusky

8. AUTHORIZED AGENT’S NAME AND TITLE (an agent is not required)
Hugh F. Crowell, PWS
Senior Project Manager; Hull & Associates, Inc.
hcrowell@hullinc.com

6. APPLICANT’S ADDRESS.
City of Upper Sandusky
119 North 7th Street
Upper Sandusky, Ohio 43351

9. AGENT’S ADDRESS
Hull & Associates, Inc.
6397 Emerald Parkway, Suite 200
Dublin, OH  43016

7. APPLICANT’S PHONE NOs. W/AREA CODE.

a. Residence- NA b. Business- (419) 294-3862 c. Fax

10. AGENT’S PHONE NOs. W/AREA CODE

a. Cell- (614)-579-8666 b. Business- (614) 793-8777 c. Fax – (614) 793-9070

STATEMENT OF AUTHORIZATION

11. I hereby authorize Hugh F. Crowell and Hull & Associates, Inc. to act in my behalf as my agent in the processing of this application and to furnish, upon request,
supplemental information in support of this permit application.

________________________________________________________________________________________________________________________________________________
APPLICANT’S SIGNATURE D ATE

NAME, LOCATION, AND DESCRIPTION OF PROJECT OR ACTIVITY
12. PROJECT NAME OR TITLE (see instructions)

Indian Mill Road Slope Stabilization Project

13. NAME OF WATERBODY, IF KNOWN (if applicable),
Sandusky River (HUC 04100011)

14. PROJECT STREET ADDRESS (if applicable)

N/A

See Figure 1, Site Location Map, Appendix A.
15. LOCATION OF PROJECT:

Latitude: N 4050’49.30”

Longitude: W -83.16’20.31”

16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions)

The project is located along the south side of Indian Mill Road in the City of Upper Sandusky in central Wyandot County, Ohio (Appendix A, Figure 1) at the intersection of Indian Mill Road
and Kimmel Court.  It includes an approximately 150-foot-long section of slope along the north bank of the Sandusky River that has failed (Appendix A, Figure 2, Sheet C-101-P)

17. DIRECTIONS TO THE SITE: From Buffalo, New York, travel west on Interstate Route (IR) 90 to IR-271 east of Cleveland, Ohio (approximately 160 miles).  Take the IR-271S exit to IR-
71S (approximately 40 miles). Proceed south on IR-71S for approximately 44 miles to Exit 176/US 30.  Take exit ramp to right/US 30W towards Mansfield.  Travel approximately 47 miles
on US 30W.  Keep straight on US 30W/US 23N for 3 miles.  Left on County Highway 50/Indian Mill Road.  Project approximately 0.6 mile on left (south) side of Indian Mill Road at
intersection with Kimmel Court (Appendix A, Figure 1).



18. Nature of Activity (Description of project, include all features)
The project consists of stabilizing a section of failed slope on a meander bend of the Sandusky River along the south side of Indian Mill Road.  The failed area includes an approximately 150-
foot-long section of steep slope along Indian Mill Road at its intersection with Kimmel Court (Appendix A, Figure 2, Sheet C-101-P; Appendix C, Photos 1 through 3).  The slope measures
approximately 50 vertical feet from the top of the slope to the surface of the Sandusky River.  Proposed measures for remediating the failed slope include: removal of all unconsolidated
sediment/sloughed soil on the slope and in the river channel; reconstructing the slope at 2’H:1’V; placement of geotextile matting and rip-rap to stabilize and reconstruct the slope; vegetation
plantings on the slope, including areas stabilized with rock (joint plantings); placement of rip-rap, rock-filled gabion boxes and large stone to stabilize the river bank below the Ordinary High
Water Mark (OHWM); and placement of stone and/or log flow deflectors up- and downstream of the failed slope to redirect flow away from the stabilized shoreline (Appendix A, Sheets C-
101-P, C-501, C-502).  Site access would be from the south across the river on a temporary in-stream causeway underlain by three 48-inch-HDPE culverts; a temporary in-stream work area
along the base of the slope would provide access to the stream bank over the length of the site.

19. Project Purpose (Describe the reason or purpose of the project, see Instructions)
The failed slope threatens the integrity of Indian Mill Road and a Columbia Gas pipeline located south of and parallel to the road.  A portion of the roadbed has been undercut by the slope
failure and the guardrail is collapsing.  Because of the public safety hazard created, Indian Mill Road is currently closed to vehicular traffic and will remain so until the slope can be
reconstructed and stabilized and the road repaired. Sediment from the failed slope is reducing water quality in the State Scenic Sandusky River.  Remediation measure will stabilize the
slope and reduce sedimentation of the river.

USE BLOCKS 20-23 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED
20. Reason(s) for Discharge
In order to stabilize the failed slope, the northern bank of the Sandusky River requires stabilization with a combination of rip-rap, large rock, rock-filled gabion baskets, and longitudinal
rock/log flow defectors that would be deposited below the OHWM.  Access to the slope would require construction of a temporary in-stream causeway and work area consisting of rip-rap
underlain by HDPE culverts deposited below the OHWM (Appendix A, Sheets C-101-P, C-501, C-502).  Unconsolidated soil and sediment originating from the failed slope would be
excavated from the river channel and lower slope below the OHWM.  The northern stream bank would be excavated for slope reconstruction and to anchor stabilization structures; the
southern stream bank would be excavated to construct a ramp accessing the in-stream causeway.

21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards:
Area Fill Volume Fill Material

Permanent 0.059 acre 380 cubic yards Large rock, rip-rap, rock-filled gabion baskets
Temporary 0.140 acre 340 cubic yards Rip-rap
Permanent (excavation) 0.098 acre 1,100 cubic yards Unconsolidated soil/sediment from failed slope and original riverbank substrate
Permanent fill volume per linear foot: 1.69 cubic yards

22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)
The proposed action will result in the discharge of permanent fill material in 0.059 acre of the Sandusky River channel below the OHWM.  Temporary fill will be placed in 0.140 acre of the
Sandusky River channel below the OHWM; temporary fill will be removed from below the OHWM upon project construction.  No wetlands will be filled. (Appendix B, Table 1).

23. Description of Avoidance, Minimization, and Compensation (see instructions)

No wetlands will be impacted by this proposed project, therefore no wetland mitigation is proposed.

Permanent bank stabilization measures will utilize natural materials, including large stone and boulders, and upon project completion, will contribute to improved water quality in the river by
stabilizing the river bank.  These materials will also provide suitable in-stream habitat features including interstitial rock spaces and fish refuge.  River bank and slope stabilization measures
will also include revegetation with native species that will aid in soil stabilization and contribute to wildlife habitat development along the riparian corridor.  In addition, removal of the
unconsolidated soil and debris from the river channel, combined with stabilization and revegetation of the terrestrial portion of the failed slope will eliminate a significant source of sediment
input to the river.  Therefore, because project implementation will result in an overall net improvement in water quality in and habitat condition along the river, and because permanent
impacts to waters to the U.S. will be less than 0.10 acre (0.059 acre), no mitigation for permanent impacts is proposed.

Temporary impacts to in-stream habitat and the south bank of the river due to construction of an access road and staging areas will be mitigated by restoring impacted areas to
preconstruction condition.  Any temporary sediment discharge during construction activities will be avoided and minimized by employing BMPs and implementation of a storm water
pollution and prevention plan, including silt curtains to minimize downstream movement of sediment during in-stream project activities. BMPs and a storm water pollution and prevention
plan will be implemented to minimize sediment deposition off-site to the maximum extent practicable.

24. Is Any Portion of the Work Already Complete? Yes No X IF YES, DESCRIBE THE COMPLETED WORK

25. Addresses of Adjoining Property Owners, Lessees, Etc., Whose Property Adjoins the Waterbody (If more than can be entered here, please attach a supplemental list).

The C.H. McCarthy Corporation 14234 County Highway 60, Upper Sandusky, Ohio 43351
Christine B. Cope 497 S. Sandusky Avenue, Upper Sandusky, Ohio 43351

25. List of Other Certifications or Approvals/Denials Received from other Federal, State, or Local Agencies for Work Described in This Application.

AGENCY TYPE APPROVAL IDENTIFICATION
NUMBER DATE APPLIED DATE APPROVED DATE DENIED

Ohio EPA §401 Water Quality Certification Application submitted concurrently
Ohio EPA
Wyandot County Engineer

Stormwater General Permit to be submitted 45 days prior to project commencement
Floodplain Permit

27. Application is hereby made for a permit or permits to authorize the work described in this application. I certify that the information in this application is complete and accurate. I further certify
that I possess the authority to undertake the work described herein or am acting as the duly authorized agent of the applicant.

___________________________________ ____________ _______________________________ _______________
SIGNATURE OF APPLICANT DATE SIGNATURE OF AGENT DATE

The application must be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly authorized agent if the statement in block 11 has been
filled out and signed.

18 U.S.C. Section 1001 provides that: Whoever, in any manner within the jurisdiction of any department or agency of the United States knowingly and willfully falsifies, conceals, or covers up any
trick, scheme, or disguises a material fact or makes any false, fictitious or fraudulent statements or representations or makes or uses any false writing or document knowing same to contain
any false, fictitious or fraudulent statements or entry, shall be fined not more than $10,000 or imprisoned not more than five years or both.

ENG FORM 4345, SEPT 2009
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EXHIBIT 1

401 APPLICATION: BLOCK 5

5. Location on land where activity exists or is proposed. Indicate coordinates of a fixed reference point at the impact site (if
known) and the coordinate system and datum used.

The project is located along Indian Mill Road in the City of Upper Sandusky in central Wyandot County, Ohio (Appendix A, Figure 1).  The
project is located at the intersection of Indian Mill Road and Kimmel Court and includes an approximately 150-foot-long section of slope along
the Sandusky River that has failed (Appendix A, Figure 2, Sheet C-101-P).  Based on the U.S. Geological Survey (USGS 1971) Upper
Sandusky, Ohio 7.5-minute quadrangle, the approximate mid-point of this project is located at 4050'49.30"N latitude and -8316'20.31"W
longitude.

The project site is located on the mainstem of the Sandusky River at River Mile 80.35 (OEPA 2006).  The project site is within the Sandusky
River watershed (Hydrologic Unit Code [HUC] 04100011) and the Town of Upper Sandusky-Sandusky River sub-watershed (HUC 04100011-
0702).
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EXHIBIT 2

401 APPLICATION: BLOCK 7

7. List all approvals or certifications and denials received from other federal, interstate, state or local agencies for any structures, construction,
discharge or other activities described in this application.

A U.S. Army Corps of Engineers (USACE) Section 404 Nationwide Permit application will be submitted concurrently to this Section 401 Water
Quality Certification application.  This project would affect the Sandusky River floodplain, and therefore, a permit from the local floodplain
manager (Wyandot County Engineer) will be necessary.  An Ohio Environmental Protection Agency Stormwater General Permit application will
be submitted forty-five days prior to commencement of project construction.
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EXHIBIT 3 
 
401 APPLICATION: BLOCK 8a 
 

8a. Activity:  Describe the Overall Activity: 

 
The project consists of stabilizing a section of failed slope on a meander bend of the Sandusky River along the south side of Indian Mill Road.  
The failed area includes an approximately 150-foot-long section of steep slope along Indian Mill Road at its intersection with Kimmel Court 
(Appendix A, Figure 2, Sheet C-101-P; Appendix C, Photos 1 through 3).  The slope measures approximately 50 vertical feet from the top of the 
slope to the surface of the Sandusky River.  The failed slope threatens the integrity of Indian Mill Road and a Columbia Gas pipeline located 
south of and parallel to the road.  A portion of the roadbed has been undercut by the slope failure and the guardrail is collapsing (Appendix C, 
Photo 1).  Because of the public safety hazard created, Indian Mill Road is currently closed to vehicular traffic and will remain so until the slope 
can be reconstructed and stabilized and the road repaired.  
 
Proposed measures for remediating the failed slope include: removal of all unconsolidated sediment/sloughed soil on the slope and in the river 
channel: reconstructing the slope at 2’H:1’V; placement of geotextile matting and rock to stabilize and re-establish the slope; vegetation 
plantings on the slope in areas not stabilized with rock; placement of rock-filled gabion boxes and large stone to stabilize the river shoreline; and 
placement of stone buffers/deflectors up- and downstream of the failed slope to redirect flow away from the shoreline (Appendix A, Sheets C-
101-P, C-501, C-502).  Slope and shoreline stabilization measures would include placement of stone, rock-filled gabions and/or log 
buffers/deflectors below the Ordinary High Water Mark (OHWM) of the Sandusky River (805 feet above mean seal level). 
 
It should be noted that toe erosion appears to be the cause of the embankment failure.  However, if an additional potential cause of the 
embankment failure is identified during construction, the additional cause will be investigated.  The investigation may include the advancement 
of additional soil borings and additional analyses, which may result in a remediation design change.
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EXHIBIT 4

401 APPLICATION: BLOCK 8b

8b. Purpose:  Describe the purpose, need and intended use of the activity:

The following information provides the documented purpose, need, and intended use of the proposed project as it pertains to the preferred
alternative.

8b-1. Purpose of the Project

The purpose of the proposed action is to:

 Re-construct and stabilize a failed portion of a steep slope and bank along the Sandusky River;

 Reduce soil erosion and sedimentation of the Sandusky River;

 Protect and ensure the integrity of Indian Mill Road;

 Protect and ensure the integrity of a Columbia Gas pipeline located along the south side of Indian Mill Road;

 Restore riparian habitat along the Sandusky River.

8b-2. Need for the Project

The need for the proposed project is to:

 Improve water quality in the Sandusky River by minimizing sediment inputs from the failing slope at the project site.  The City of
Sandusky (2012) estimates that approximately 171 tons of sediment per year is being transported into the river from the failed slope.
The Ohio Environmental Protection Agency (OEPA 2004) lists sedimentation due to overland transport and bank erosion as one of
the primary causes of water quality impairment in the Upper Sandusky River watershed.

 Ensure public safety by repairing and stabilizing the compromised portion of Indian Mill Road above the failed slope.  Repair and
stabilization of the road is not feasible without reconstruction and stabilization of the failed slope. This portion of Indian Mill Road is
currently closed to vehicular traffic and will remain so until the slope and road are stabilized. Closure of Indian Mill Road also
precludes the use of this roadway as an alternative route for both emergency service vehicles and general vehicular traffic.

 Provide for public safety by ensuring the integrity of the Columbia Gas pipeline located along the south side of Indian Mill Road
(Figure 2).  The failing slope compromises the integrity of the pipeline; failure to stabilize the slope could result in a public safety
hazard were the pipeline to become damaged.

 The project area is within the portion of the Sandusky River that is designated as ‘Scenic’ by the Ohio Scenic Rivers Act.  Restoration
of the riparian habitat on the failed slope will enhance and protect terrestrial and aquatic wildlife habitat and the aesthetic quality of the
State Scenic Sandusky River.  Restoration of streamside forest is one of the most effective means for maintaining the health of the
river. Riparian vegetation stabilizes the soil, reduces sediment and pollutant inputs into the river, mediates water temperature, and
provides food and cover for terrestrial and aquatic organisms.

8b-3. Intended Use of the Project

The City of Sandusky intends to reconstruct and stabilize the failing slope and stabilize the bank along the Sandusky River.  The completed
project will contribute to a reduction in sedimentation and improvement in water quality in the Sandusky River.  Stabilization of the failing slope
will also allow for the repair of Indian Mill Road and ensure the long-term integrity of the road and the adjacent Columbia Gas pipeline.
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EXHIBIT 5

401 APPLICATION: BLOCK 9

9. Waterbody and location of waterbody or upland where activity exists or is proposed, or location in relation to a stream, lake,
wetland, wellhead or water intake (if known).  Indicate the distance to, and the name of any receiving stream, if appropriate.

The location of the Sandusky River is identified in Figure 1 (Appendix A).  The Sandusky River has a drainage area of 1,850 mi2 and flows north
into Lake Erie approximately 80 river miles downstream of the project area.  The Town of Upper Sandusky-Sandusky River HUC basin has a
drainage area of 28.99 mi2.  Ohio Water Quality Standards designates the reach of the Sandusky River in the project area as Warm Water
Habitat (WWH; Ohio EPA 2011).

Stabilization of the failing slope along the south side of Indian Mill Road will necessitate permanently impacting a total of 225 feet of the north
bank of the Sandusky River below the OHWM.  The proposed impacts are derived from approximately 150 linear feet of shoreline where rip-rap
(ODOT Type C), large stone, and rock-filled gabion boxes will be placed below the OHWM to stabilize the failing slope river bank (Appendix A,
Sheets C-101-P and C-502).  Stone toe deflectors to deflect flow away from the slope will be placed along the bank at specified intervals below
OHWM.  These flow deflectors will be installed within the 150-foot stabilization zone, as well as over a distance of approximately 30 to 40 feet
up- (west) and downstream (east) of the stabilized zone (Appendix A, Sheet C-101-P) resulting in an additional 75 feet of permanent impacts.

No isolated or non-isolated wetlands were identified during reconnaissance surveys of the project area.
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EXHIBIT 6

401 APPLICATION: BLOCK 10

10. To address the requirements of the Antidegradation Rule, your application must include a report evaluating the:

" Preferred Design (your project) and Mitigative Techniques

" Minimal Degradation Alternative(s) (scaled-down version(s) of your project) and Mitigative Techniques

" Non-Degradation Alternative(s) (project resulting in avoidance of all waters of the state)

At a minimum, item a) below must be completed for the Preferred Design, the Minimal Degradation Alternative(s), and
the Non-Degradation Alternative(s), followed by completion of item b) for each alternative, and so on, until all items
have been discussed for each alternative (see Primer for specific instructions).  (Application and review requirements
appear at OAC 3745-1-05(B)(2), OAC 3745-1-05(C)(6), OAC 3745-1-05(C)(1) and OAC 3745-1-54).

The following is a discussion of alternatives considered for the proposed project.  The alternatives identified and described below have been
considered during the project design phases and a combination of issues including the project’s purpose and need, site, cost, and social
constraints were the driving forces in choosing the preferred alternative.

The proposed project involves the stabilization of a failing slope along the Sandusky River below Indian Mill Road in the City of Upper
Sandusky. The entire project area is approximately 225 feet in length.

10a-1. Preferred Alternative

The Preferred Alternative is shown in Appendix A, Sheets C-101, C-501, and C-502).  The Preferred Alternative involves stabilizing a failed
slope along the State Scenic Sandusky River.  The failed slope would be stabilized by: removing unconsolidated sediment and sloughing soils
from the slope; reconstructing the slope at 2’H:’V1 and stabilizing it with erosion control matting, stone fill (ODOT #1 and #2), and vegetative
plantings; re-establishing the original river bank and channel form by excavation of sloughed soil from the river channel that originated from the
failed slope; stabilizing the river bank with large stone, rip-rap (ODOT Type C) and rock-filled gabion boxes; and installation of stone flow
deflectors in the river channel along the base of the slope.  Indian Mill Road, located at the top of the slope, is being undermined by the slope
failure and is at risk of collapse.  The integrity of a Columbia Gas pipeline adjacent to/south of and paralleling Indian Mill Road is also
compromised by the slope failure.

Construction access to the project site would be from the south side of the river and require construction of a temporary causeway across the
river channel and a temporary construction work area at the base of the slope (Appendix C, Photos 4 through 6).  Access from the south side of
the river is preferred for the following reasons: the land on the opposite side of the river is a flat agricultural field with easy access from the
south(Appendix A, Figures 1 and 2; Appendix C, Photos 7 and 8); the length of the access route at the site would be minimized; impacts to
riparian forest would be minimized due to the narrow riparian corridor on the south side of the river (Appendix C, Photos 4, 6, and 8); further
destabilization of additional portions of the steep slope along the north side of the river would be avoided; and construction time and cost would
be reduced (Appendix B, Table 3).  Because of the steepness of this northern slope, accessing the project work area from Indian Mill Road
would necessitate construction of an access road approximately 550 feet long on the side of the slope (see Minimum-Degradation Alternative;
Appendix A, Sheet C-101-P) and require clearing trees from the forested slope (Appendix C, Photo 9).  Restoration of the forest on the steep
slope to preconstruction condition would take years during which time impacted portions of the slope would be more vulnerable to soil erosion
and additional slope failure. In addition, there would be an aesthetic impact that must be considered along this Scenic River. Portions of the
slope adjacent to the project site even now appear vulnerable to activities that would further destabilize the slope.  Signs of instability, including
slope settling and sloughing and deep erosion channels, were observed on the forested slopes up- and downstream of the project site
(Appendix C, Photos 10 and 11), including the area proposed for access road construction under the Minimum Degradation and Non-
Degradation Alternatives.

In total, the built project would result in permanent impacts to approximately 225 linear feet of stream channel and bank below the OHWM of the
Sandusky River associated with installation of bank stabilization structures (Appendix A, Sheet C-101; Table 1).  Removal of soil that originated
from the failed slope and installation of bank stabilization structures immediately below the failed slope would require excavation of
approximately 965 cubic yards of soil and sediment from below the OHWM along 150 linear feet of the stream channel (Appendix B, Table 2).
Another 23 cubic yards of material would be excavated from the stream bank for anchoring flow deflectors up- and downstream of the failed
slope.  Silt fences/curtains would be placed downstream of the project site during excavation of the soil and sediment from the river channel and
bank to minimize downstream transport of sediment.
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The total volume of permanent fill placed below the OHWM for the Preferred Alternative would be 380 cubic yards (Appendix A, Sheets C-101-P
and C-502; Appendix B, Table 2).  Construction of the stream bank stabilization structure would require permanent placement of 328 cubic
yards of material below the OHWM, including 133 cubic yards of large stone, 150 cubic yards of rock-filled gabion boxes, and 45 cubic yards of
rip-rap at the base of the slope.  An additional 52 cubic yards of large rock would be placed in the stream channel for flow deflector construction.
Approximately five flow deflectors would be installed at approximately 50-foot-intervals along 225 linear feet of stream channel.

Construction equipment access to the failed slope from the south side of the river would require excavation of the river bank and bank re-
contouring at a 2’H:’V1 slope to create a 20-foot-wide ramp leading to the access causeway. One hundred-twelve (112) cubic yards of material
would be excavated from the river bank below the OHWM for ramp construction (Appendix B, Table 2).  Construction of a temporary access
causeway across the river and work area at the base of the failed slope would require placement of approximately 340 cubic yards of rip-rap
(ODOT Type C) in the river channel below the OHWM (Appendix A, Sheet C-502 Appendix B; Table 2).  This material would be removed from
river channel upon project completion.  The causeway would cross the river channel at 90 degrees and be approximately 70 feet long, 20 feet
wide, and 6 feet thick.  Three 48-inch HDPE culverts would be installed through the center of the causeway to maintain stream flow during
project construction (Appendix A, Sheets C-101-P and C-502).  The temporary construction work area at the base of the failed slope would be
approximately 25 feet wide, 6 feet deep, and extend the length of the project site (225 linear feet).

Upon project completion, all fill material used for construction of the causeway and work area will be removed from the project site.  The portion
of the south river bank that was excavated for project access will be returned to pre-construction contours and stabilized by armoring with a
portion of the rip-rap used for causeway construction.

10a-2. Minimal Degradation Alternative

The Minimal Degradation Alternative differs from the Preferred Alternative only in the location of construction access to the failed slope
(Appendix A, Figure 2, Sheet C-101-MD).  Construction access for the Minimal-Degradation Alternative would be from Indian Mill Road and
require construction of an approximately 550-foot-long temporary access road along the slope west of the project site.  Reconstruction and
stabilization of the failed slope under the Minimal-Degradation Alternative would involve the same design and construction methods as detailed
for the Preferred Alternative (see section 10a-1) and include:

 excavation of approximately 965 cubic yards of soil and sediment from below the OHWM (Appendix B, Table 2) along 150 linear feet
of the stream channel to remove soil that originated from the failed slope and for installation of bank stabilization structures
immediately below the failed slope would require;

 excavation of 23 cubic yards of material from the stream bank for anchoring flow deflectors up- and downstream of the failed slope
(Appendix B, Table 2); and

 placement of a total of 380 cubic yards of permanent fill below the OHWM for construction of the stream bank stabilization structure
(328 cubic yards) and flow deflectors (52 cubic yards) (Appendix A, Sheet C-101-MD; Appendix B; Table 2).

Access road construction would require clearing and grading of a 15-foot wide by 540-foot-long corridor that would traverse the slope west of
the project site from Indian Mill Road to the failed slope.  Construction of this road would not result in direct impacts to the Sandusky River
channel or bank below the OHWM.  However, approximately 0.19 acre of second growth hardwood forest would be cleared.  As discussed in
Section 10a-1, clearing and grading of the steep slope adjacent to the project site could further destabilize an area that is currently exhibiting
signs of impending slope failure (Appendix C, Photos 10 and 11), in addition to creating an aesthetic impact along a Scenic River.

10a-3. Non-Degradation Alternative

The Non-Degradation Alternative is presented in Appendix A, Sheet C-101-ND.  The Non-Degradation Alternative would involve reconstruction
and stabilization of the failed slope above the Sandusky River at elevations above the OHWM only.  The objective of this alternative would be to
stabilize the failed slope at the highest elevation practicable while ensuring the long-term stability and integrity of Indian Mill Road once
repaired, along with the adjacent Columbia Gas pipeline.  Slope stabilization would be accomplished by construction of a dril led shaft and
soldier pile wall at an elevation of approximately 830 feet above msl.  The Non-Degradation Alternative would not include slope or shoreline
reconstruction or stabilization measures below the road stabilization structure/retaining wall.  It would also not include removal of sediment, soil,
and other debris originating from the failed slope from the Sandusky River channel, nor require construction of a temporary construction access
causeway or work areas in the river channel.

Construction access to the failed portion of the slope under the Non-Degradation Alternative would require construction of a temporary access
road that would traverse the slope to the west from Indian Mill Road to the project site.  Due to the steep grade of the slope, access road
construction would require clearing and grading of a 15-foot wide by 535-foot-long corridor from an elevation of approximately 850 feet msl to
830 feet msl.  Approximately 0.18 acre of second growth hardwood forest would be cleared for access road construction.  As discussed in
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Section 10a-1, clearing and grading of the steep slope adjacent to the project site could further destabilize an area that is currently exhibiting
signs of impending slope failure (Appendix C, Photos 10 and 11) ), in addition to creating an aesthetic impact along a Scenic River.

Because all slope stabilization measures/structures and construction access would be constructed above the OHWM of the Sandusky River, no
direct project-related impacts to the Sandusky River would occur due to implementation of the Non-Degradation Alternative.  While avoiding
direct, project-related impacts to the Sandusky River, this alternative would not address slope failure and bank erosion below the proposed
retaining wall.  Without reconstruction and stabilization of the slope below this retaining structure, it is likely that the portions of the slope down-
gradient of this structure in the project area would continue to fail and contribute to sedimentation of the river.   Continued failure of the lower
portion of the slope could potentially compromise the long-term integrity of the proposed retaining wall as well.

10b. IMPACTS ON WATER QUALITY AND AQUATIC LIFE BY ALTERNATIVE

Impacts on water quality, aquatic life, and terrestrial wildlife species can be expected from the Preferred and Minimal Degradation Alternatives.
Impacts from the Non-Degradation Alternative would be limited to terrestrial wildlife species.  Correspondence from the U.S. Fish and Wildlife
Service (USFWS 2012a) and Ohio Department of Natural Resources (ODNR 2012) regarding potentially occurring rare, threatened,
endangered and special interest species (RTE) indicate that the following RTE species have been reported from Wyandot County: Indiana bat
(Myotis sodalis), federal and state endangered; rayed bean (Villosa fabalis), federal and state endangered; eastern massasauga (Sistrurus
catenatus catenatus), federal candidate and state endangered; plains clubtail (Gomphus externus), state endangered; and bald eagle
(Haliaeetus leucocephalus), federal species of concern and state threatened species (Appendix D).  In addition, the project site is located in the
Sandusky River Important Bird Area (IBA; USFWS 2012a).

Site reconnaissance did not reveal the presence of any federally or state-listed RTE species in the project area.  There is, however, suitable
habitat in the project area to potentially support several of these species.  A discussion of potentially occurring RTE species follows, including
the likelihood of their occurrence in the project area. Potential impacts to these species and/or their habitat resulting from project implementation
is presented for each project alternative in the following sections 10b-1 through 10b-3.

The Indiana bat is listed as endangered by the USFWS and ODNR and potentially occurs in every county in Ohio.  The ODNR (2012) has no
records of Indiana bat capture locations within a five-mile radius of the project site, nor any records of hibernacula within a ten-mile radius
(Appendix D).  According to the USFWS (2012a), the project site is within the known range of the Indiana bat.  Trees in the forested riparian
corridor along the Sandusky River could potentially serve as summer habitat for the Indiana bat.  Numerous trees with suitable summer roost
features, including exfoliating bark, split trunks and cavities, adequate solar exposure and adjacency to travel corridors were observed on both
the north and south banks of the river.  This riparian forest could also function as a movement corridor or foraging habitat for the endangered
bat.  If tree clearing is required for project implementation the USFWS has requested further coordination to determine if focused surveys to
determine the presence or absence of the Indiana bat on the project site are warranted (Appendix D; USFWS 2012a).

The project site is located within the range of the rayed bean, a species of freshwater mussel that typically inhabits smaller headwater streams,
but records exist from larger rivers such as the Sandusky.  The rayed bean is typically found in or near shoal or riffle areas in sand or gravel
substrates and often within, and buried under, the roots of aquatic vegetation, including water willow (Justicia americana) and water milfoil
(Myriophyllum sp.; USFWS 2012a, 2012c).  The project site is located on an outer meander bend of the Sandusky River in an area
characterized by relatively deep channel pools and no riffles.  While these conditions are not optimal for the rayed bean, focused surveys to
determine the presence or absence of freshwater mussels in general or this species in particular may be necessary prior to initiation of project
activities that would impact in-stream habitat.  The USFWS has requested that any such surveys be conducted in coordination with the
Endangered Species Coordinator for the agency’s Ohio Field Office (Appendix D, USFWS 2012a).  The ODNR has no records of rayed bean
finds from the project site or surrounding areas (Appendix D; ODNR 2012).

The eastern massasauga rattlesnake is a federal candidate for listing as threatened or endangered and a state-listed endangered species that
has been reported from Wyandot County (USFWS 2012a, 2012b).  This docile rattlesnake inhabits wet meadows and marshes adjacent to drier
upland grassland and forest habitats (ODNR undated (a)).  The ODNR (2012) currently has no records of eastern massasauga from the project
site or surrounding areas (Appendix D).  Due to the lack of suitable habitat, this rattlesnake is unlikely to occur in the project area (Appendix D;
USFWS 2012a).

The plains clubtail is a state-listed endangered dragonfly that occurs near large, slow-moving streams and rivers with muddy bottoms.  The
ODNR (2012) reported an occurrence of the plains clubtail from along the Sandusky River less than 0.5 mile upstream of the project site
(Appendix D).  No plains clubtail were observed during site reconnaissance. Due to the limited extent of permanent impacts to the river, the
potential for impact to this species is assumed to be very low.
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The bald eagle is currently listed as a species of concern by the USFWS (2012a, 2012b) and is afforded protection under the federal Bald and
Golden Eagle Protection Act and Migratory Bird Treaty Act.  It is also listed as a threatened species in Ohio by the ODNR (2012).  Bald eagles
prefer to nest in mature riparian habitat near lakes, large rivers, and sea coasts.  Neither the USFWS (2102a) nor the ODNR (2012) have
records of bald eagle nest sites from the project site or surrounding areas (Appendix D).

The project site is located in the Sandusky River IBA (USFWS 2012a), which is an area that provides essential habitat for one or more species
of breeding, wintering, and/or migratory birds.  The riparian forest along the Sandusky River represents potential nesting habitat for migratory
songbirds which typically nest in the project area from April 1 through July 15.  The USFWS (2012a) encourages that any project-related tree
clearing be done outside of the nesting season to prevent impacts to migratory birds (Appendix D).

The reach of the Sandusky River that occurs within the project area is designated as an Ohio State Scenic River under the state Scenic Rivers
Act (ODNR undated (b)).  Because the project site is within the City of Upper Sandusky municipal corporation limits, project activities do not
require approval from the ODNR Scenic Rivers Program (ORC 1547.82).  Ohio Water Quality Standards designates the reach of the Sandusky
River in the project area as Warm Water Habitat (WWH; Ohio EPA 2011).

Terrestrial habitats that would be impacted by the proposed project consist of disturbed roadside habitat, riparian hardwood forest on the slope
adjacent to the failed area, and riparian forest and agricultural cropland on the property on the south side of the river.  Impacts to forested
habitat would be due to construction of access road(s) to the failed slope and are therefore temporary.  All temporary access routes would be
re-contoured and revegetated upon project completion with the goal of re-establishing preconstruction vegetation communities and habitat.
Impacts to agricultural land would also be temporary, with all disturbed agricultural land being returned to preconstruction contours.

Construction activities may result in the temporary displacement of common bird and wildlife species; however, these species are likely to be
tolerant of disturbance, and should relocate to suitable similar habitat available outside of the project area.  Measures will be taken to avoid
impacts to any RTE species that may potentially be found in the project area and to minimize effects to their habitat.  Tree clearing could result
in the loss of potential habitat for the Indiana bat and migratory songbirds.  If possible, trees would be cleared outside of the period when
forested habitat would be used by Indiana bat and migratory songbirds.  The USFWS would require surveys for the Indiana bat if tree clearing
were to occur between April 1 and September 30.

Where practicable, the reconstructed and stabilized slope would be planted with vegetation to aid in slope stabilization and erosion control.
Native plant species would be used to the extent feasible for revegetating the reconstructed slope. Most of the failed portions of the slope
currently lack significant vegetative cover.  Implementation of the proposed project would improve habitat and opportunities for wildlife use of
the project area over current conditions.

The total length of the Sandusky River in the project area is approximately 225 linear feet. The Preferred Alternative would temporarily impact
flow of surface water in the Sandusky River due to construction of a temporary causeway across the river channel for site access from the south
(Appendix A, Figure 2, Sheets C-101-P, C-502).  A temporary construction work area requiring placement of fill material in the river channel at
the base of the failed slope would also be required for the Preferred Alternative as well.  Three 48-inch HDPE culverts would be placed through
the center of the causeway to accommodate low flow in the river during project construction.  All material used for construction of the causeway
and work areas would be removed from the river channel immediately following project completion and all disturbed portions of the river channel
and banks returned to preconstruction contours.

No wetlands were identified within the project site; therefore, no wetlands will be impacted by any of the Alternatives.

Potential water quality impacts affecting the Sandusky River are expected to be siltation resulting from the proposed construction activities on
the failed slope above the river and in the river channel, as well as the degradation of near shore aquatic habitat along the north shore of the
river due to the placement of slope and shoreline stabilization structures at and below the OHWM.  Existing sediment inputs to the Sandusky
River from the failed slope are significantly greater than what would be expected to result from project construction.  Failed portions of the slope
currently lack vegetative cover and contain a significant volume of unconsolidated soil and sediment that is extremely vulnerable to erosion.
Implementation of the proposed project would result in a significant long-term improvement over current conditions due to slope stabilization
measures, reduction in soil erosion, and improved water quality in the Sandusky River.

Implementation of the proposed slope stabilization project would incorporate Best Management Practices (BMPs) to minimize further slope
erosion and river sedimentation during construction.   An erosion and sedimentation control plan which will be incorporated into the final
construction plans will minimize short-term construction impacts on the water quality by use of silt barriers, silt fences, and/or other BMPs
appropriately placed around the construction site.   Temporary silt curtains will be placed across the river channel downstream of the project
area to reduce turbidity during construction activities (Appendix A, Sheets C-101-P, C-101-MD).  Long-term measures to remediate soil erosion
include removal of unconsolidated soil and sediment, slope reconstruction, and slope and river shoreline stabilization using geotextile matting,
stone, rock-filled gabion boxes, vegetative plantings, and flow deflector structures (Appendix A, Sheet C-502).
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Permanent impacts to aquatic habitat in the Sandusky River would be limited to the immediate shoreline below the OHWM at the base of the
failed slope area and would only include structures necessary to stabilize the failed slope and river bank.  Stabilization structures include large
stone and rock-filled gabion boxes; stone flow deflectors would also be placed along the river bank up- and downstream of the slope and bank
stabilization structures to dissipate stream energy and reduce erosional forces from the river (Appendix A, Sheets C-101-P, C-101-MD).
Stabilization and flow deflector structures would extend into the river channel no more than 30 feet from the reconstructed bank.  Therefore, the
permanent loss of aquatic habitat in the Sandusky River would be negligible. The stone structures placed below OHWM will have a limited
amount of aquatic habitat (e.g., interstitial spaces and limited fish refuge), and so these structures do not represent a complete loss of near-
shore aquatic habitat.

Excavation of soil and sediment originating from the failed slope from the river channel could potentially result in discharge of sediment that
would be transported into downstream portions of the Sandusky River. This construction-related discharge will be minimized using an effective
erosion and sediment control plan in compliance with the Ohio construction stormwater general permit. A significantly greater amount of
sediment would likely have been transported downstream without project implementation.  Excavation of the river bank for placement of slope
and shoreline stabilization structures and placement and removal of the temporary causeway will also also result in discharge of sediment into
the river, although this impact will be minimized by conducting construction activities during a period of low flow and implementing BMPs under
the Ohio construction stormwater general permit to control sediment discharge.

The aquatic habitat alterations discussed above should not substantially limit habitat for species residing in the Sandusky River watershed, and
it is unlikely that the disturbance will result in the permanent loss of any species.  Impacts associated with the temporary causeway and
sediment inputs resulting from construction of the proposed bank stabilization project may reduce species diversity and abundance in the
immediate project area during construction and for an unknown time afterward.  However, sediment and erosion control BMPs will be utilized to
minimize impacts to the aquatic biota.  Once areas disturbed by construction have become stabilized it is expected that the construction area
will no longer be a source of additional silt loadings to the stream.  Silts that have accumulated over the pre-construction stream substrates will
be transported from the project area (moved downstream and deposited in flood prone areas) during periods of increased flow.  The amount of
time it will take to return the stream substrate to preconstruction conditions is unknown, and is dependent on factors such as extent of the
disturbance and fluctuations in duration and intensity of stream flows.  Impacts resulting from siltation are considered to be temporary, although
it may take several years for the stream substrates to recover following construction.  Once the project is completed, it is expected that the
aquatic species will eventually recolonize disturbed stream segments from upstream and downstream locations returning the aquatic community
to near pre-construction conditions in those segments.

Of particular concern for projects resulting in increased sediment loads and loss of aquatic habitat is the presence of federally-listed or state-
listed aquatic RTE species.  Both the federal and state-listed endangered rayed bean mussel and state endangered plains clubtail dragonfly
could potentially occur in or near the Sandusky River channel in the vicinity of the project site.  If either of these species were to occur in the
project area, they could be directly impacted by the proposed project either by the direct loss of individuals due to construction of the temporary
in-water causeway and work areas and during excavation of the river bank and channel.  Temporary increased sediment loads in the immediate
vicinity of the project site could also result in the loss of rayed bean mussels if present.

10b-1. Preferred Alternative

The Preferred Alternative is not expected to adversely impact terrestrial animal life or plant communities.  The failed slope is largely devoid of
vegetation and the wooded slopes adjacent to the project area would not be affected by project construction.  Over the long-term, terrestrial
wildlife would benefit from project implementation as the reconstructed slope will be revegetated with native plant species and will eventually
develop habitat suitable for wildlife species currently utilizing adjacent areas.

Approximately ten to fifteen trees would be cleared on the south bank of the river for temporary access road construction.  Several of these
trees contain features suitable for summer roosting of the Indiana bat (Appendix C, Photo 13).  Clearing of these trees during the exclusionary
period of October 1 thru March 31 would avoid potential direct impacts to the Indiana bat, and due to the small number of potential roost trees to
be cleared, impacts to the bat’s habitat would be negligible.  Tree clearing outside of the exclusionary period would require coordination with the
USFWS (2012a)a and an emergence survey to determine whether bats are utilizing these trees for roosting. If bats are found to be using these
trees, a determination of the presence or probable absence of the Indiana bat in the project area would need to be conducted, possibly
including Anabat deployment and mist netting. .  Trees on the south bank of the river could also provide habitat for migratory songbirds.  Tree
clearing during the songbird breeding season of April 1 through July 15 would be avoided if possible.  Upon project completion, the impacted
portion of the south river bank will be returned to pre-construction condition and revegetated with native tree species.

The location of impacts to aquatic habitat in the Sandusky River and project design details for the Preferred Alternative is provided in Appendix
A, Figures 2, Sheets C-101-P, C-502).  Stream impact areas and quantities of fill (cubic yardage) are provided in Appendix B, Table 2.

The Preferred Alternative will permanently alter approximately 2,580 square feet (0.059 acre) of aquatic habitat along 225 feet of the north bank
of the Sandusky River due to placement of slope and bank stabilization structures.  At the toe of the failed slope, approximately 1,875 square
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feet (0.043 acre) of natural stream bank would be replaced with rock and rock-filled gabion baskets along 150 feet of shoreline.  Rock-filled
gabion boxes and large stone would be placed along the river bank extending from just below the OHWM into the channel approximately 10 to
15 feet. Stone flow deflectors would be constructed along the stabilized portion bank and along an additional 75 feet of shoreline at 50-foot
intervals and result in the partial loss of an additional of 530 square feet of aquatic habitat.  Temporary impacts to aquatic habitat in the river
would occur due to construction of a causeway and staging area for construction access from the south side of the river. Causeway construction
would result in the excavation of approximately 220 square feet (0.005 acre) of the south bank of the river along 20 feet of channel.
Construction of a causeway across the river channel and work area at the base of the failed slope would require deposition of approximately
340 cubic yards of rip-rap in the channel over an area of 6,100 square feet (0.140 acre). Three 48-inch HDPE culverts would be placed through
the causeway to maintain stream flow during project construction.

Prior to implementing slope stabilization activities, unconsolidated soil and debris from the failed slope will be cleared from the slope and the
river channel.  In addition to soil, several large downed trees, logs, and branches have accumulated at the base of the failed slope (Appendix C,
Photo 3).  The soil and other debris will be removed from the river channel as construction of the causeway proceeds and this materia l can be
accessed from the causeway.  All soil and debris will be hauled offsite by truck and disposed of at a permitted disposal facility.  Upon
completion of the causeway and in-channel staging/work area, unconsolidated soil on remaining portions of the failed slope will be removed and
disposed of as indicated above.

Upon completion of bank stabilization activities, all materials used for construction of the in-channel causeway and staging/work area, including
stone, rip-rap and culverts, will be removed from the project site and the streambed and south river bank returned to pre-construction contours.
A small amount of rip-rap used to construct the causeway will be used to armor the excavated portion of the southern river bank.  The bank on
the south side of the river will be revegetated using native tree species occurring in the adjacent riparian habitat, including joint planting the
outer, rip-rapped portion of the bank.

Excavation and placement of the stabilization structures and construction access features will likely cause limited evacuation and mortality of
both fish and aquatic macroinvertebrates.  Downstream impacts to the Sandusky River would likely be caused by siltation from construction
activities.  This siltation may reduce species diversity and abundance during construction and for an unknown period of time afterward;
however, it is unlikely that these disturbances will result in the permanent loss of any fish or macroinvertebrate species.  Any downstream
sedimentation will be temporary and sedimentation will be minimized through the use of erosion and sediment control BMPs, including
installation of silt curtains across the river channel.  Recovery of the affected stream reach is expected to occur rapidly following completion of
construction and restoration.

10b-2. Minimal Degradation Alternative

The Minimal Degradation Alternative differs from the Preferred Alternative only by the route for construction access to the fai led slope (Appendix
A, Figure 2, Sheets C-101-P, C-101-MD).  Whereas construction access for the Preferred Alternative would be from the south and across the
Sandusky River channel, access under the Minimal Degradation Alternative would be from Indian Mill Road and require construction of a
temporary access road traversing the steep, forested slope west of the failed slope.

The Minimal Degradation Alternative would result in the loss of approximately 8,120 square feet (0.19 acre) of terrestrial woody plant
communities on the north bank of the Sandusky River due to construction of a temporary construction access road.  Habitat in this area consists
primarily of second growth hardwood forest (Appendix C, Photos 9 and 12).  Although the access road would be revegetated with native
species upon project completion, restoration of the forest to pre-construction vegetation conditions would take many years.  In addition, clearing
and grading could further destabilize the steep slope adjacent to the existing failed area, portions of which are currently displaying preliminary
signs of slope failure (Appendix C, Photos 10 and 11).

Removal of trees for access road construction would not result in significant, long-term impacts to resident wildlife species that could relocate to
adjacent habitat areas.  However, a number of the trees in this portion of the project site contain suitable roost features for the endangered
Indiana bat (Appendix C, Photo 14).  Clearing of these trees would eliminate a relatively small number of potential bat roost trees and small
area (0.19 acre) of habitat for foraging and use as a travel corridor.  Clearing of trees for access road construction outside of the exclusionary
period of October 1 through March 31 would require surveys coordinated with the USFWS to determine the presence or absence of Indiana
bats from the project site.  In addition, the riparian forest onsite is within the Sandusky River IBA and provides migratory, foraging, and nesting
habitat for migratory songbirds.  Tree clearing between April 1 and July 15 could impact nesting songbirds and should be avoided if possible.

The Minimal Degradation Alternative will permanently alter the same amount of aquatic habitat along the north bank of the Sandusky River as
the Preferred Alternative (2,580 square feet [0.059 acre]; Appendix B, Table 2).  Construction of slope and bank stabilization structures at the
toe of the failed slope will require the following materials be deposited below the OHWM: rock, rock-filled gabion baskets, and rip-rap along 150
feet of shoreline; and stone flow deflectors along the same area plus an additional 100 feet of shoreline at approximately 50-foot intervals.
Temporary impacts to aquatic habitat associated with construction of an in-stream causeway and work area for construction equipment access
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would not be necessary under the Minimum Degradation Alternative due to access along the north bank of the river from Indian Mill Road
(Appendix A, Figure 2, Sheet C-101-MD).

Excavation and placement of the stabilization structures and construction access features will likely cause limited evacuation and mortality of
both fish and aquatic macroinvertebrates.  Downstream impacts to the Sandusky River would likely be caused by siltation from construction
activities.  This siltation may reduce species diversity and abundance during construction and for an unknown period of time afterward;
however, it is unlikely that these disturbances will result in the permanent loss of any fish or macroinvertebrate species.  Any downstream
sedimentation will be temporary and sedimentation will be minimized through the use of erosion and sediment control BMPs, including
installation of silt curtains across the river channel.  Recovery of the affected stream reach is expected to occur rapidly following completion of
construction and restoration.

10b-3. Non-Degradation Alternative

The Non-Degradation Alternative differs from the Preferred Alternative by the method of stabilizing the failed slope and the route of construction
access to the failed slope (Appendix A, Figure 2, Sheets C-101-P, C-101-ND).  The Non-Degradation Alternative would avoid all direct impacts
to the Sandusky River below the OHWM by constructing a drilled shaft and soldier pile wall at an elevation of approximately 830 feet above msl,
approximately mid-way down the failed slope.  To the extent feasible, portions of the failed slope below the sheet pile wall and above the
OHWM will be stabilized by removing unconsolidated soil and sediment and placing joint-planted rip-rap on the slope as for the Preferred and
Minimal Degradation Alternatives.  However, access to the lower portion of the slope under the Non-Degradation Alternative will be limited by
the location of the construction access road.   Construction access under the Non-Degradation Alternative would be similar to that used for the
Minimal Degradation Alternative and consist of an approximately 15-foot-wide by 540-foot-long temporary access road originating at Indian Mill
Road and traversing the slope to the west to the project site.

The Non-Degradation Alternative would result in the loss of approximately 8,120 square feet (0.18 acre) of terrestrial animal life or plant
communities on the north bank of the Sandusky River due to construction of a temporary construction access road.  Habitat in this area consists
primarily of second growth hardwood forest (Appendix C, Photos 9 and 12).  Although the access road would be revegetated with native
species upon project completion, restoration of the forest to pre-construction conditions could take many years.  In addition, clearing and
grading could further destabilize the steep slope adjacent to the existing failed area, portions of which are currently displaying preliminary signs
of slope failure (Appendix C, Photos 10 and 11).

Removal of trees for access road construction would not result in significant, long-term impacts to resident wildlife species that could relocate to
adjacent habitat areas.  However, a number of the trees in this portion of the project site contain suitable roost features for the endangered
Indiana bat (Appendix C, Photo 14).  Clearing of these trees would eliminate a relatively small number of potential bat roost trees and small
area (0.18 acre) of habitat for foraging and use as a travel corridor.  Clearing of trees for access road construction outside of the exclusionary
period of October 1 through March 31 would require surveys coordinated with the USAFS to determine the presence or absence of Indiana bats
from the project site.  In addition, the riparian forest onsite is within the Sandusky River IBA and provides migratory, foraging, and nesting
habitat for migratory songbirds.  Tree clearing between April 1 and July 15 could impact nesting songbirds and should be avoided if possible.

The Non-Degradation Alternative would avoid direct impacts to aquatic habitat in the Sandusky River because slope reconstruction and
stabilization measures, as well as construction access, would be limited to areas above the OHWM (Appendix A, Figure 2, Sheet C-101-ND).
BMPs would be implemented to minimize soil erosion during and after project construction; therefore, direct project-related impacts to aquatic
organisms would be negligible. The Non-Degradation Alternative does not, however, include removal of unconsolidated soil from or stabilization
of the failed slope below the OHWM, including the Sandusky River channel.  The lower-most portions of the failed slope above the OHWM will
not be re-constructed and stabilized due to lack of construction equipment access.  Consequently, the unconsolidated soil and underlying
substrate at the base of the failed slope and along the river bank will continue to be susceptible to erosion and provide a source of excess
sediment into the Sandusky River.  Increases in the sediment load and turbidity in the river will have a direct effect on aquatic organisms,
particularly in the vicinity of the failed slope.  Aquatic macroinvertebrates, including insects and freshwater mussels, are especially vulnerable to
excessive sedimentation.  Species such the federally and state-endangered rayed bean mussel and the state-endangered plains clubtail
dragonfly, if present, could be directly affected by the continued erosion and failure of the slope below the slope stabilization structure proposed
under the Non-Degradation Alternative.

10c. TECHNICAL FEASIBILITY AND COST EFFECTIVENESS BY ALTERNATIVE

The following section (10c-1) discusses the feasibility, availability, reliability, and operations and maintenance difficulties associated with each
alternative.  Section 10c-2 discusses the cost effectiveness of each alternative.  Table 4 summarizes each of these categories by alternative.



19

10c-1. Technical feasibility, availability to construct, reliability and operational maintenance difficulties.

Technical feasibility, availability to construct, reliability and operational maintenance difficulties for each of the project alternatives is summarized
in Appendix B, Table 3.

The Preferred Alternative has been advanced to the detailed engineering design stage.  All structures and project footprint have been
developed to be technically feasible and available to construct.  This Alternative is deemed reliable with no known maintenance or operational
difficulties.  It avoids potential destabilizing effects to adjacent slope areas by accessing the failed slope from the south by constructing a
temporary construction access causeway across the Sandusky River.

The Minimal Degradation Alternative is also technically feasible, available and reliable with no foreseen operational difficulties; however,
locating the construction access road on the steep slope west of the failed slope area could threaten the long-term integrity of adjacent slope
areas. Portions of the adjacent slopes are currently exhibiting signs of impending slope failure, such as relatively deep erosion channels and
soil slumping. Construction of an access road on this slope could exacerbate current conditions and expedite further slope failure.

The Non-Degradation Alternative is also technically feasible, available and reliable with no foreseen operational difficulties.  However, this
alternative does not address slope and river bank stabilization on the lower-most portions of the failed slope.  While it would partially meet
project objectives of stabilizing the upper slope, thereby allowing for repair and stabilization of Indian Mill Road and the adjacent natural gas
line, the lower portions of the slope would continue to fail and contribute to sedimentation of the Sandusky River.  Continued bank and slope
erosion down-gradient of the Non-Degradation Alternative retaining structure could shorten the life of this project alternative.  As with the
Minimal Degradation Alternative, construction of an access road on the adjacent slope to the west could exacerbate current conditions and
expedite further slope failure.

10c-2. Cost Effectiveness

Cost associated with construction of each of the project alternatives is summarized in Appendix B, Table 4.

Estimated costs for implementing the Preferred Alternative would be $245,045, while the Minimal Degradation Alternative costs would be
$366,119. Differences in line item costs between these two alternatives are attributed primarily to the different access routes proposed for the
alternatives. Costs associated with accessing the failed slope from the south across the Sandusky River are offset by increased costs
associated with constructing an access road across the slope north of the river for the Minimal Degradation Alternative.

The Non-Degradation Alternative estimated cost of $592,511 would be significantly greater than the cost of both the Preferred Alternative and
the Minimal Degradation Alternative due to construction of the drilled shaft and soldier pile retaining wall (Appendix B, Table 4).  Increased costs
would be primarily due to retaining wall construction and temporary access road construction.

The City of Upper Sandusky was awarded an Ohio Public Works Commission State Capital Improvement Program Project Grant in the amount
of $210,848 to complete project-related activities as proposed under the Preferred Alternative. A copy of the Ohio Public Works Commission
grant agreement is included in Appendix E.

10d. THIS SECTION NOT APPLICABLE TO THIS PROJECT

10e. CONSERVATION PROJECTS TARGETING THE WATER RESOURCE

The Wyandot Soil and Water Conservation District was contacted to determine the extent, if any, of environmental or recreation improvement
projects targeting the Sandusky River.  No environmental or recreational improvement projects were identified which target the surface waters
to be impacted (E. Kuenzli, pers. comm.).

10f. COST OF WATER PROTECTION CONTROLS BY ALTERNATIVE
Best Management Practices will be followed while constructing the proposed project.  A storm water pollution prevention plan has been
designed based on the Preferred Alternative and would cost approximately $8,065 to implement (Appendix B, Table 4).  The cost of storm water
pollution and prevention control measures are expected to be significantly higher for the Minimal Degradation Alternative ($15,550) and the
Non-Degradation Alternative ($18,275) primarily due to construction of a temporary access road on the slope west of and adjacent to the failed
slope.  Clearing the existing vegetation from and grading the steep slope for access road construction will require implementation of BMPs for
minimizing soil erosion during and after project construction, including post-project access road revegetation.
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The Non-Degradation Alternative water protection costs will be slightly higher than those for the Minimal Degradation Alternative due to higher
levels of soil disturbance associated with construction of the soldier pile retaining wall.  This activity will require that additional measures to
control soil erosion be implemented during project construction.

10g. IMPACTS ON HUMAN HEALTH AND OVERALL WATER RESOURCE QUALITY BY ALTERNATIVE

The following assessment of impacts on human health has been generalized to address all Alternatives.

10g-1. Impacts on Human Health

Overall, implementation of the proposed slope reconstruction and stabilization project is not expected to lower water quality to the point of
affecting human health.  Conversely, the project would improve long-term water quality by reducing erosion and sediment inputs into the
Sandusky River from the failed slope.  Any temporary lowering of water quality during construction of the project is expected to be similar for the
Preferred and Minimal Degradation Alternatives.  The Non-Degradation Alternative would not directly result in lower water quality; however,
long-term reduction in erosion and sediment inputs into the Sandusky River would be less than for the Preferred and Minimal Degradation
Alternatives due to the lack of lower slope and bank stabilization with the Non-Degradation Alternative.

10g-2. Impacts on Overall Quality and Value of the Water Resource

The Preferred and Minimal Degradation Alternatives are expected to directly impact surface waters.  The following conclusions have been made
regarding impacts on water quality for the Preferred Alternative.

Permanent stream impacts caused by the proposed project will occur due to excavation of the Sandusky River bed and bank during slope
reconstruction and placement of slope and bank stabilization structures and flow deflectors.  Construction of the Preferred Alternative and the
Minimal Degradation Alternative as currently designed will result in approximately 225 linear feet of permanent impacts.

Temporary impacts to the Sandusky River bed and bank will occur as a result of construction of the in-stream causeway and construction work
area in order to access the project site from the south side of the river for the Preferred Alternative only.  These impacts include approximately
105 linear feet between the north and south banks of the river for temporary causeway construction and 225 linear feet for construction of the
temporary work area along the north bank of the river.

No direct, permanent impacts to surface waters are expected due to implementation of the Non-Degradation Alternative.

Additional temporary impacts to water resources from each of the three alternatives would consist of sediment inputs to the Sandusky River due
to construction-related soil disturbance.  BMPs will be employed to minimize soil disturbance and sediment inputs to the river from construction
activities. For the Preferred and Minimal Degradation Alternatives, sediment curtains will be placed immediately downstream of the project site
during excavation of the streambank and the unconsolidated soil originating from the failed slope. Re-contouring and revegetation of disturbed
soil surfaces will ensure soil stability upon project completion.

10h. SOCIAL AND ECONOMIC BENEFITS TO BE REALIZED BY ALTERNATIVE

Social and economic benefits realized by this proposed project related to stabilizing the failed slope down-gradient of Indian Mill Road includes
the ability to repair, stabilize, and re-open Indian Mill Road and would be the same for all three alternatives.  The predominant traveler within the
project area is a resident of the City of Upper Sandusky. Each of the alternatives would also provide the added social and economic benefit of
improved water quality in the Sandusky River due to reconstruction and stabilization of the entire failed slope in the project area.

The number of jobs to be created (directly or indirectly) is not known.  State and local tax revenues to be generated by the proposed project is
unknown; however, it is unlikely to result in substantial overall tax revenue.

The following information is a brief description of the local economy of Wyandot County and was obtained from the U.S. Census Bureau (2010).
In 2010, Wyandot County had a population of 22,615 people comprised of Caucasians (97.7%), Asians (0.8%), and Hispanics (2.3%); less than
1.0% of the population was African American, Native American, or some other race.  The project area is located in the City of Upper Sandusky
which had a population of 6,596 in 2010.  The median household income for Wyandot County was $47,216 per year between 2006 and 2010
and $39,615 per year for Upper Sandusky between 2006 and 2010.  The five-year (2006 through 2010) employment estimate for the civilian
labor force in Wyandot County was 92.6 percent and the largest employer was in the manufacturing sector, employing an average of 3,454
people.  In the City of Upper Sandusky, the five-year (2006 through 2010) employment estimate for the civilian labor force was 94.4 percent,
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with the manufacturing (28.4%) and educational services/health care and social assistance (22.5%) sectors employing an average of 1,594
people in the City.

The proposed project is not expected to directly or indirectly increase property values.  Commercial or recreational use of the Sandusky River in
the vicinity of the project is limited to sport fishing and non-motorized, recreational boating (e.g., canoeing); however, the project will have no
effect on sport fishing or recreational boating on the river.  No known businesses will be positively impacted by the proposed project.  Positive
aesthetics would likely be realized once the slope has been reconstructed and stabilized, and particularly over the long-term as planted
vegetation becomes established and develops into functional wildlife habitat.

10i. SOCIAL AND ECONOMIC BENEFITS TO BE LOST BY ALTERNATIVE

The number of jobs to be lost (directly or indirectly) for the Preferred, Minimal-Degradation, and Non-Degradation Alternatives is unknown;
however, it is not expected that the construction of any of the alternatives will result in job losses.  Also, state and local tax revenues to be lost
by the proposed project are unknown and unlikely.  For a brief description of the local economy of Wyandot County and the City of Upper
Sandusky, refer to the previous section (10h).

The water resources within the project area are known to have recreational or commercial value as a sport fishery.  However, none of the three
alternatives is expected to negatively affect these resources.

No businesses are expected to be negatively impacted by the proposed project.  Future land use and development surrounding the project area
should not be affected by the proposed project.

10i-1. Preferred Alternative, Minimal-Degradation Alternative, and Non-Degradation Alternative

No known social and/or economic benefits would be lost by the selection of any of the three proposed alternatives.  However, implementation of
each of these alternatives would permit Indian Mill Road to be reopened to vehicular traffic and provide a social benefit in travel time and
expense saved.  Stabilization of the slope would also ensure the integrity of the natural gas line adjacent to Indian Mill Road.  Preventing
damage to the natural gas line avoids the potential loss of natural gas delivery and associated negative economic consequences, as well as
avoids potential public safety issues related to a failed gas line.

10j. ENVIRONMENTAL BENEFITS TO BE LOST AND GAINED BY ALTERNATIVE

10j-1. Environmental Benefits to be Lost

The project site is not known to harbor rare, threatened or endangered species.  Potential summer roosting habitat for the federally and state-
listed endangered Indiana bat is present in the project area.  The City of Upper Sandusky is willing to accept the assumption that Indiana bat
utilizes the project area for summer roosting and nesting.  In order to avoid direct impacts to this species, all project-related tree-clearing for will
be conducted during the winter hibernation period of October 1 through March 31.  Indirect impacts to the Indiana bat associated with the loss
of potential habitat are expected to be negligible due to the relatively small area of forest to be cleared.  For the Preferred Alternative, only 10 to
15 trees on the south bank of the Sandusky River would be cleared.  For the Minimal Degradation Alternative and Non-Degradation Alternative,
approximately 0.19 acre and 0.18 acre, respectively, of forest would be cleared.  Any Indiana bats utilizing the project are outside of this
exclusionary period would find ample suitable habitat in the forested areas adjacent to the project site.

The state endangered plains clubtail dragonfly has been reported from an area less than 0.5 mile upstream on the Sandusky River.  The direct
loss of aquatic larvae (nymphs) of the plains clubtail dragonfly could occur due to in-water project activities if this species occurs on the project
site.  Larval dragonflies inhabiting the aquatic environment would be susceptible to stream bank excavation and in-stream causeway/staging
area construction activities.  For the Preferred Alternative and Minimal Degradation Alternative, approximately 225 linear feet of stream bank
and bed would be permanently lost due to bank stabilization on the north side of the river. Another 20 linear feet of stream bank would be
temporarily impacted on the south side of the river under the Preferred Alternative and 340 linear feet of stream bed would be temporarily buried
due to causeway and work area construction. During summer months, plains clubtails present as adult dragonflies that could move out of the
immediate project area and avoid project activities.  Upon project completion, temporarily impacted habitat of the dragonfly would likely be re-
inhabited.  For the Non-Degradation Alternative, no direct impacts to plains clubtail habitat would occur.

The federally and state-listed rayed bean mussel has been reported from the Sandusky River in Wyandot County.  Although suitable habitat for
the rayed bean does not appear to be present on the project site or immediate vicinity, additional focused surveys may be necessary to
determine the presence or absence of this species onsite. Only the Preferred and Minimal Degradation Alternatives would directly affect
potential habitat for the rayed bean.
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For the Non-Degradation Alternative, the lower-most portions of the failed slope down-gradient of the proposed retaining wall will be left
unvegetated.  In addition, the unconsolidated soil from the failed slope will be left in place and continue to contribute to sedimentation and
degradation of the river’s water quality.  Construction of a soldier pile retaining wall on the middle of the failed slope will further detract from the
aesthetic quality of the riparian corridor along the river.  For the Minimum Degradation and Non-Degradation Alternatives, construction of an
approximately 540-foot-long temporary access road across the north river bank would require clearing approximately 0.2 acre of second growth
hardwood riparian forest.  Although this access road would be replanted with native forest species, recovery time of this area to pre-construction
conditions would be considerable.  Lost benefits due to construction of these access roads would be a loss of habitat for resident and migratory
wildlife species and a reduction in the aesthetic quality of the Scenic River corridor.

The Preferred, Minimal Degradation Alternatives, and Non-Degradation Alternatives would all have temporary environmental impacts during
construction activities.  Temporary environmental impacts resulting from the Preferred and Minimal Degradation Alternatives includes increased
sediment loading during removal of the unconsolidated substrate from the failed slope and excavation of the river bed and banks associated
with slope stabilization structures (north bank) and site access (south bank, Preferred Alternative only).  For the Minimal Degradation Alternative
and Non-Degradation Alternative, clearing and grubbing of hardwood forest along with slope excavation for temporary access road and staging
area construction on the north embankment of the river would disturb the soil and could lead to temporary increases in sediment loading of the
river.

Best Management Practices and implementation of a storm water pollution and prevention plan will prevent siltation of non-impacted portions of
the stream and minimize sediment deposition off-site to the maximum extent practicable.

10j-2. Environmental Benefits to be Gained

The reach of the Sandusky River that includes the project site is designated as State Scenic River.  The failed slope in its current condition
detracts from the aesthetic quality of the river due to the lack of native vegetation on the slope and the debris pile located at the base of the
slope.  For the Preferred and Minimal-Degradation Alternatives, slope stabilization measures will include removal of the unconsolidated soil on
the slope and in the river channel, including the debris pile, and revegetating the slope with native woody species that occur in adjacent forested
areas.  Not only will these measures improve project area aesthetics, but they will also improve the condition of the riparian corridor as wildlife
habitat over the long-term.  Reductions in sedimentation and turbidity levels in the river will also be realized from slope and bank stabilization
due to a reduction in soil erosion.  This will improve the overall health of the river and benefit resident aquatic organisms.

Any natural sediment-moving capabilities provided by the Sandusky River would not be negatively affected by any of the proposed alternatives.
Each of the alternatives would allow for positive drainage without impeding current flow characteristics of the stream.  In addition, due to the
absence of wetlands within the study area, it is not expected that pollutant filtering or assimilation capacity will be affected.

10k. MITIGATION TECHNIQUES PROPOSED

No wetlands will be impacted by any of the alternatives of this proposed project, therefore no wetland mitigation is proposed.

Both the Preferred and the Minimal Degradation Alternatives will impact in-stream habitat in the Sandusky River.  Permanent bank stabilization
measures will utilize natural materials, including large stone and boulders, and upon project completion, will contribute to improved water quality
in the river by stabilizing the river bank.  These materials will also provide suitable in-stream habitat features including interstitial rock spaces
and fish refuge.  River bank and slope stabilization measures will also include revegetation with native species that will aid in soil stabilization
and contribute to wildlife habitat development along the riparian corridor.  In addition, removal of the unconsolidated soil and debris from the
river channel, combined with stabilization and revegetation of the terrestrial portion of the failed slope will eliminate a significant source of
sediment input to the river.  Therefore, because implementation of either the Preferred or Minimal Degradation Alternative will result in an
overall net improvement in water quality in and habitat condition along the river, no mitigation for permanent impacts is proposed.

Temporary impacts to in-stream habitat and the south bank of the river due to construction of an access road and staging areas from the
Preferred Alternative will be mitigated by restoring impacted areas to preconstruction condition. Any temporary sediment discharge during
construction activities will be avoided and minimized by employing BMPs and implementation of a storm water pollution and prevention plan,
including silt curtains to minimize downstream movement of sediment during in-stream project activities.

The Non-Degradation Alternative will not directly impact any in-stream habitat, therefore no mitigation is proposed.  Temporary impacts
associated with construction of a temporary access road for the Minimal Degradation and Non-Degradation Alternatives will be mitigated by re-
contouring the impacted areas to pre-construction condition and revegetating with native forest species.  BMPs and a storm water pollution and
prevention plan will be implemented to minimize sediment deposition off-site to the maximum extent practicable.
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Table 1.  Summary of Linear Feet of Permanent and Temporary Stream Impacts by
Alternative.  Values are linear feet of impact below the OHWM.

Project Activity/Component Preferred
Alternative

Minimum
Degradation
Alternative

Non-Degradation
Alternative

Permanent Impacts
Slope stabilization structure at
toe of slope (rip-rap, large
stone, and rock-filled gabion
baskets)

150 ft 150 ft n/a

Flow deflectors along base of
slope (large stone and/or logs) 75 ft 75 ft n/a

Total Permanent Impacts 225 ft 225 ft 0 ft

Temporary Impacts* n/a
Construction access causeway
across the river (rip-rap and
48-inch HDPE culverts)

20 ft** n/a n/a

Work area at base of slope
(rip-rap) 225 ft n/a n/a

South river bank excavation for
construction access across the
river

20 ft n/a n/a

Total Temporary Impacts 265 ft 0 ft 0 ft
*All fill material used in temporary impact areas will be removed from the project area upon
project completion and impacted areas returned to preconstruction contours.
**The construction access causeway will cross the Sandusky River at 90° and be 20 feet wide
(linear footage along the river channel) by 70 feet long (linear footage across the river channel).



Table 2.  Summary of Project Area Stream Impacts by Alternative.  Values are total area
in square feet (ft2) and (total volume in cubic yards [yd3]) of fill material and excavated
material below the OHWM.

Project
Activity/Component

Preferred
Alternative

Minimum
Degradation
Alternative

Non-Degradation
Alternative

Fill Activities
Rip-rap for temporary
causeway and work
area

6,100 ft2 (340 yd3)* n/a n/a

Large stone at toe of
slope 600 ft2 (133 yd3) 600 ft2 (133 yd3) n/a

Rock-filled gabion
baskets at toe of slope 675 ft2 (150 yd3) 675 ft2 (150 yd3) n/a

Rip-rap on
reconstructed slope 600 ft2 (45 yd3) 600 ft2 (45 yd3) n/a

Large stone for flow
deflector construction 705  ft2 (52 yd3) 705  ft2 (52 yd3) n/a

Total Fill Material 8,680 ft2 (720 yd3) 2,580 ft2 (380 yd3) 0 ft2 (0 yd3)

Excavation Activities n/a
Removal of soil
originating from failed
slope**

3,850 ft2 (965 yd3) 3,850 ft2 (965 yd3) n/a

Keying in longitudinal
flow deflectors 180 ft2 (23 yd3) 180 ft2 (23 yd3) n/a

South river bank
excavation 220 ft2 (112 yd3) n/a n/a

Total Excavated
Material 4,250 ft2 (1,100 yd3) 4,030 ft2 (988 yd3) 0 ft2 (0 yd3)

*Temporary fill material for construction of causeway and work area to be removed upon project
completion.

**Includes material excavated for keying in gabion baskets and large rock at toe of slope.



Table 3. Technical Feasibility, Cost Effectiveness, Availability, and Reliability by
Alternative

Alternative Technically Cost Alternative Alternative
Description Feasible? Effective? Available? Reliable?

Preferred
Alternative

Preferred
Alternative for

Upgrade

Stabilizes
Slope and

Streambank

Yes Yes Yes Yes

Eliminates
Sediment Input

to Sandusky
River

Not Preferred
Alternative

Minimal-
Degradation
Alternative

Stabilizes
Slope and

Streambank

Yes No Yes Yes

Eliminates
Sediment Input

to Sandusky
River

Engineering
Costs

Significantly
Higher

Not Preferred
Alternative

Yes No Yes No

Non-
Degradation
Alternative

Stabilizes
Upper Slope;

Lower Slope and
Streambank Not

Stabilized

Purpose
and

Need
Partially Met

Engineering
Costs

Significantly
Higher

Shorter Project Life

Sediment Input
to Sandusky

River Continues



Table 4. Estimate of Cost to Build by Project Alternative.

Item Description Preferred Alternative Minimal Degradation
Alternative

Non-Degradation
Alternative

Engineering $19,630 $19,630 $26,000
Access and Temporary
Stone River Crossing $32,125 $32,100 -

Mobilize/Demobilize $8,000 $12,000 $15,000
Excavation of
Unconsolidated
Material

$8,800 $8,800 -

Spoils Removal $8,495 $8,500 -
Rock Slope $39,785 $39,785 -
Roadway Work $10,650 $10,650 $10,650
Toe Stabilization $40,000 $40,000 -
Longitudinal Toe
Protectors $4,875 $4,875 -

Erosion and Sediment
Control/Seeding and
Planting

$8,065 $15,500 $18,275

Access Road and Work
Area on Slope* - $115,530 $115,530

Drilled Shaft Wall - - $224,000
Drilled Shaft Spoils
Removal - - $5,000

H-Piles - - $14,000
Soldier Pile Wall - - $16.875
Soil Backfill - - $10,450
Premium Shift Work $10,800 $10,800 $20,000
Construction Over-site
& Administration $10,000 $11,500 $15,000

Total $201,225 $302,120 $490,780
Performance Bond (5%) $10,061.25 $15,106.00 $24,539.00
Contingency (15%) $30,183.75 $45,318.00 $73,617.00
401 Water Quality
Certification Permit
Application Fee**

$3575 $3575 $3575

Grand Totals $245,045 $366,119 $592,511
* A definitive cost for the access road and work area are not possible at this time.  The competency of the

embankment to support the access road and work area has not been completed to date.  Construction of the
access road and work area may lead to additional sediment loading and stability issues that would likely require
an additional geotechnical exploration, analyses, design and additional construction cost.  The cost provided is
an estimate of potential cost to construct the access road.  However, the actual cost will vary depending on the
competency of the embankment slope at the time of construction.

**401 Water Quality Certification Permit Application Fee includes a $200.00 application fee and a review fee of
$15.00 per linear foot of perennial stream impact.
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PHOTO 1:  Failed slope; view to east from Indian Mill Road.
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PHOTO 2:  Failed slope; view to south from Indian Mill Road.
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PHOTO 3: Failed slope; view to north from south bank of Sandusky River.
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PHOTO 4:  South bank and channel of Sandusky River at proposed Preferred Alternative river crossing; view to south.

Indian Mill Road File Name:

Upper Sandusky, Wynadot County, Ohio CUS021.600.0006.XLS

Indian Mill Road Slope Stabilization Project

DECEMBER 2012404/401 Permit Application

Site Photographs
Project Number: CUS021

Date:Date:

4 Hemisphere Way
Bedford, Ohio  44146
© 2012, Hull   & Associates,Inc.

Phone: (440) 232-9945
Fax:      (440) 232-9946
www.hullinc.com



insert photo here

PHOTO 5:  South bank and channel of Sandusky River at proposed Preferred Alternative river crossing; view to south.
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PHOTO 6:  Sandusky River at proposed Preferred Alternative river crossing; view upstream to west.
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PHOTO 7:  Agricultural land, south side of Sandusky River  at proposed Preferred Alternative river crossing; view to southwest.
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PHOTO 8:  Riparian forest, south bank of Sandusky River  at proposed Preferred Alternative river crossing; view to east.
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PHOTO 9:  Riparian forest on north bank of Sandusky River, west of failed slope.  View to west.
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PHOTO 10:   Failing portion of slope in forested area adjacent to project site; view to east.
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PHOTO 11: Erosion channel in forested area adjacent to project site; view downslope to south.
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PHOTO 12: Forested slope west of failed slope; view to west along Indian Mill Road.
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PHOTO 13:   Potential Indiana bat roost tree (sugar maple), south bank of the Sandusky River.
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PHOTO 14:  Potential Indiana bat roost tree (shagbark hickory), north slope of the Sandusky River.
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Appendix D
Resource Agency Correspondence



4 Hemisphere Way   Bedford, Ohio 44146 
440.232.9945   fax 440.232.9946   www.hullinc.com 

 
 
 
 
 
 
September 12, 2012 
 
Ms. Debbie Woischke, Data Specialist 
ODNR, Division of Wildlife 
Ohio Biodiversity Database Program 
2045 Morse Road, Building G-3 
Columbus, Ohio 43229-6693 
 
RE: Data Request for the Indian Mill Road Slope Stabilization Project, City of Upper 

Sandusky, Wyandot County, Ohio. 
 

Hull Project # CUS021 – Indian Mill Road 
 
Dear Ms. Woischke: 
 
Hull is under contract to prepare a Clean Water Act Sections 401 and 404 permit application for 
the proposed Indian Mill Road Slope Stabilization Project in the City of Upper Sandusky, 
Wyandot County, Ohio.  The proposed project would involve re-contouring and stabilization of a 
failed slope along the Sandusky River that is threatening the integrity of Indian Mill Road.  Slope 
stabilization and construction access would necessitate implementation of activities below the 
Ordinary High Water Mark of the Sandusky River and therefore require Sections 401 and 404 
permits.    The proposed project is located at: 40°50'49.30" N, 83°16'20.31" W. 
 
This letter is a request to the Ohio Department of Natural Resources, Division of Wildlife’s Ohio 
Biodiversity Database Program for records within a one mile radius of the proposed project site.  
Attached is a completed Ohio Biodiversity Database Data Request form and a copy of the 
Upper Sandusky, Ohio quadrangle identifying the proposed project site (Figure 1).  In addition to 
the standard data requested on the form, we are also requesting all known Indiana bat 
hibernacula locations and Indiana bat capture locations within a 5-mile radius of the proposed 
project.  Should you require additional information or have questions concerning this request, 
please contact me at the number below or by email at dkelly@hullinc.com. 
 
Sincerely, 
 
Hull & Associates, Inc. 

 
Daniel O. Kelly 
Scientist II 
 
Ct:  Hugh Crowell, Hull & Associates, Inc. 
 
Attachments 



DATA REQUEST FORM  
OHIO DEPARTMENT OF NATURAL RESOURCES  
DIVISION OF WILDLIFE  
OHIO BIODIVERSITY DATABASE PROGRAM  
2045 MORSE RD., BLDG. G-3  
COLUMBUS, OHIO 43229-6693  
PHONE: 614-265-6452; FAX: 614-267-3096  
 
 
 
INSTRUCTIONS:  
Please complete both sides of this form, sign and return it to the address or fax number given 
above along with: (1) a brief letter describing your project, and (2) a map detailing the 
boundaries of your project site. A copy of the pertinent portion of a USGS 7.5 minute 
topographic map is preferred but other maps are acceptable. Our turnaround time is two weeks, 
although we can often respond more quickly. If you fax in your request you do not need to mail 
the original unless otherwise requested.  
 
 
FEES:  
As of June 2010, we have temporarily suspended charging a fee until a review of the data 
request process has been completed.  
 
 
WHAT WE PROVIDE: The Biodiversity Database is the most comprehensive source of 
information on the location of Ohio's rare species and significant natural features. Records for 
the following will be provided: plants and animals (state and federal listed species), high quality 
plant communities, geologic features, breeding animal concentrations and unprotected 
significant natural areas. We also provide locations for managed areas including federal, state, 
county, local and non-profit sites, as well as state and national scenic rivers. A minimum one 
mile radius around the project site will automatically be searched. Because the data is sensitive 
information, it is our policy to provide only the data needed to complete your project.  
****************************************************************************************************  
 
 
 
Date: ___09/06/2012               Company name: _______Hull & Associates, Inc.           ___ 
Name of person response letter should be addressed to: Mr.   Ms. 
_______________________Daniel O. Kelly                  ___________________________  
Address: _______________4 Hemisphere Way   ____________________________________  
City/State/Zip: ___________Bedford, OH  44146      _________________________________  
Phone: ________________ 440-232-9945          Fax: _______440-232-9946_______ _______  
E-mail address: __________dkelly@hullinc.com  _______  
 
Project Name: ___________Indian Mill Road Slope Stabilization Project   
 

Project Number: ___CUS021 – Indian Mill Road__  

 



Project Site Address: Project is located on Indian Mill Road at intersection with Kimmel Court. 
 
Project County: __________Wyandot County________________________   _________  
 
Project City/Township: ____City of Upper Sandusky  
 
Project site is located on the following USGS 7.5 minute topographic quad(s): _ 
Upper Sandusky, OH  
 
Description of work to be performed at the project site: Re-contouring and stabilization of a 
failed slope 
 
How do you want your data reported? (Both formats provide exactly the same data. The only 
difference is in the format of our response. The manual search is most appropriate for small 
scale projects or for those who do not have GIS capabilities. Please choose only one option.)  
Printed list and map (manual search) _☑__ OR GIS shapefile (computer search) _________  
 
Additional information you require: Indiana bat hibernacula locations and Indiana bat capture 
records/locations within a 5-mile radius of the proposed project.   
____________________________________________________________________________  
 
How will the information be used? ____To support preparation of a Clean Water Act Sections 
401 and 404 permit application           
 
I certify that data supplied by the Ohio Biodiversity Database Program will not be published 
without crediting the ODNR Division of Wildlife as the source of the material. In addition, I certify 
that electronic datasets will not be distributed to others without the consent of the Division of 
Wildlife, Ohio Biodiversity Program.  
 
Signature  
 

 
Date: 09/06/2012 
 
 
DNR 5203  
REV 8/2010 
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4 Hemisphere Way, Bedford, Ohio 44146 
440.232.9945   fax 440.232.9946   www.hullinc.com 

 
 
 
 
September 12, 2012 
 
Mary Knapp, Ph.D. 
Supervisor 
Division of Ecological Services 
U.S. Fish & Wildlife Service 
4625 Morse Rd. Suite 104 
Columbus, Ohio 43230 
 
RE: Data Request for the Indian Mill Road Slope Stabilization Project, City of Upper 

Sandusky, Wyandot County, Ohio. 
 
 Hull Project # CUS021 – Indian Mill Road 
 
Dear Dr. Knapp: 
 
Hull is under contract to prepare a Clean Water Act Sections 401 and 404 permit application for 
the proposed Indian Mill Road Slope Stabilization Project in the City of Upper Sandusky, 
Wyandot County, Ohio.  The proposed project would involve re-contouring and stabilization of a 
failed slope along the Sandusky River that is threatening the integrity of Indian Mill Road.  Slope 
stabilization and construction access would necessitate implementation of activities below the 
Ordinary High Water Mark of the Sandusky River and therefore require Sections 401 and 404 
permits.  The project site shown on Figure 1 (see attachment) is located at the following 
coordinates: 40°50'49.30" N, 83°16'20.31" W (Upper Sandusky, Ohio USGS quadrangle).   
 
Hull requests from the USFWS information on all documented threatened and endangered species 
occurring within and in the vicinity of the project site, including specific information on location, if 
available.  If such information exists, please inform us if the proposed project has the potential to 
impact protected species. Please also include any information that you may have on Bald Eagle nest 
sites within a one-mile radius of the project site.   
 
Thank you in advance for your attention to this request.  Should you require additional information or 
have questions concerning this request, please feel free to contact me at the number below or by  
e-mail at dkelly@hullinc.com.  
 
Sincerely, 
 
Hull & Associates, Inc. 

 
Daniel O. Kelly 
Scientist II 
 
Ct:  Hugh Crowell, Hull & Associates, Inc. 
 
Attachment 
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