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Lake Metroparks-Chagrin River Park Stream Bank Stabilization Project
Project Location Map

±
0 0.25 0.50.125

Miles

Project Location



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 
Project Site Photos 
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Engineering Plan Sheets 
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USACE Nationwide Permit #13 Approval Letter 
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Krokonko, Michael A.

From: Eric Stechschulte [estechschulte@lakemetroparks.com]
Sent: Wednesday, September 14, 2011 1:14 PM
To: Krokonko, Michael A.; Weber, Mitchell W.
Cc: 'Vince Urbanski'
Subject: FW: ODNR Waiver Request for In-Water Work
Attachments: CP11Wall-ODNR Waiver Request.pdf; ODNR In-stream Wavier Chagrin River PCN 

Attachments.pdf

See ODNR's response below. 
 

Thanks, 
 

Eric Stechschulte, RLA, ASLA 
Landscape Architect 

Lake Metroparks 
(440) 352-2608 
(440) 639-9126 Fax 

www.lakemetroparks.com 
 

-----Original Message----- 
From: Jenkins, Becky [mailto:Becky.Jenkins@dnr.state.oh.us] 

Sent: Wednesday, September 14, 2011 12:36 PM 
To: estechschulte@lakemetroparks.com 

Cc: Navarro, John 
Subject: FW: ODNR Waiver Request for In-Water Work 

 
Dear Mr. Stechschulte: 
 

The Ohio Department of Natural Resources, Division of Wildlife does not object if in-water 
work is done to complete this project during the restricted period of September 15 to June 

30.  The U.S. Army Corps of Engineers (Corps) is the agency with the authority to establish 
permit conditions.  Please keep in mind that if any Corps permits are involved, the Corps 

must also agree to waive the in-water work restriction dates.   
 

Thank you for the opportunity to comment. 
 

Becky Jenkins 
Environmental Specialist 
Ohio Department of Natural Resources 

Division of Wildlife 
Stream Conservation and Environmental Assessment Unit 

2045 Morse Rd. Building G-3 
Columbus, OH  43229 

(614) 265-6631 
FAX:  (614) 265-1143 

becky.jenkins@dnr.state.oh.us 
 

Keep the Wild in Ohio, learn how you can help @ wildohiostamp.com 
 
 

 
-----Original Message----- 

From: Eric Stechschulte [mailto:estechschulte@lakemetroparks.com] 
Sent: Mon 9/12/2011 8:12 AM 
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To: Navarro, John 
Cc: 'Weber, Mitchell W.'; 'Vince Urbanski' 

Subject: ODNR Waiver Request for In-Water Work 
  

Mr. Navarro, 
 

I've attached a letter requesting a waiver request for in-water stream activity in the 
Chagrin River in regards to Lake Metroparks Chagrin River Stream Bank Stabilization Wall.  If 

you have any questions or need additional information, please contact me. 
 

  
 
Thanks, 

 
  

 
Eric Stechschulte, RLA, ASLA 

 
Landscape Architect 

 
Lake Metroparks 

 
(440) 352-2608  
 

(440) 639-9126 Fax 
 

 <http://www.lakemetroparks.com> www.lakemetroparks.com 
 

  
 

 





 

 
 
 
 

Ohio Division of Wildlife 
Scott Zody, Chief 

2045 Morse Rd., Bldg. G 
Columbus, OH 43229-6693 

Phone: (614) 265-6300 

 
March 1, 2012 
      
Michael Krokonko 
Gannett Fleming Engineers and Architects 
4151 Executive Pkwy, Suite 350 
Westerville, OH 43081 
 
 
 
Dear Mr. Krokonko, 
 
 I have reviewed the Biodiversity Database for the Lake Metroparks - Chagrin River Park - Stream 
Bank Stabilization Project area, including a one mile radius, at Chagrin River Park in Willoughby    
Township, Lake County, Ohio, and on the Eastlake Quad.  We have two records for rare or endangered 
species within the one mile radius of the project site.  A list of the species and their locations on a map 
are included with this letter. 
  
 The site occurs within the Chagrin River Park. We are unaware of any additional unique 
ecological sites, geologic features, animal assemblages, scenic rivers, state wildlife areas, nature 
preserves, parks or forests, national wildlife refuges, parks or forests, or other protected natural areas 
within a one mile radius of the project area. 
 
 Our inventory program has not completely surveyed Ohio and relies on information supplied by 
many individuals and organizations.  Therefore, a lack of records for any particular area is not a 
statement that rare species or unique features are absent from that area.  Please note that although we 
inventory all types of plant communities, we only maintain records on the highest quality areas. 
 
 This letter only represents a review of rare species and natural features data within the Ohio 
Biodiversity Database.  It does not fulfill coordination under the National Environmental Policy Act (NEPA) 
or the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S. C. 661 et seq).and does not 
supersede or replace the regulatory authority of any local, state or federal agency nor relieve the 
applicant of the obligation to comply with any local, state or federal laws or regulations. 
 
 Please contact me at 614-265-6452 if I can be of further assistance. 
 
     Sincerely, 

      
 
     Greg Schneider, Administrator 
     Ohio Biodiversity Database Program 
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APPENDIX F 

 
Gannett Fleming's October 28, 2011 Project Summary Report 

 

 

 



 
Excellence Delivered As Promised 

 

Gannett Fleming Engineers & Architects, P.C. 
Columbus Regional Office  Akron Regional Office 

Suite 350 • 4151 Executive Parkway • Westerville, OH 43081 Suite 204 • 300 Cleveland‐Massillon Rd • Akron, OH 44333
t: 614.794.9424 • f: 614.794.9442  t: 330.668.8800 • f: 330.668.3213 

www.gannettfleming.com

 

 
October 28, 2011 

 
 
Melissa J. Tarasiewicz 
Biologist 
U.S. Army Corps of Engineers 
Buffalo District Regulatory Branch 
1776 Niagara Street 
Buffalo, New York  14207 
 
 
Re: Chagrin River Streambank Stabilization Project 
 
 
Dear Ms. Tarasiewicz: 
 

This correspondence provides additional information for the Chagrin River Park 
Stabilization Project.  It addresses the comments and requests for clarification based on 
our conference call October 14th, this year. 

Design Criteria 
 The design criteria for this project is: 

 Protect foundation of the pedestrian bridge on the north slope; 
 Retard the further erosion of the river bank where the hiking trail has 

collapsed into the river; 
 Affect the least amount of stream bank practicable to accomplish project 

goals; 
 Develop an alternative that exposes the least amount of the 

construction/demolition debris as practicable; 
 Develop an alternative that facilitates the majority of the work being done 

from the top of bank (out of stream); and  
 Develop an alternative with the least amount of environmental impacts.  
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Design Alternatives 
 The following is a matrix of the alternatives considered and the advantages and 
disadvantages to the project. 

Alternative Advantages Disadvantages 
Live Plant Cuttings  Natural Solution,  

Environmentally Friendly 
Aesthetically Pleasing 

Highly Subject To Scour By Ice; 
Low Velocity Solution, 

Dumped Tree Stumps w/ Live 
Plant Cuttings 

Natural Solution; 
Environmentally Friendly,  
Provides Two Levels Of 
Protection. 
 

Stumps In Needed Quantity 
Unavailable, 
Velocities Are Higher Than 
Commonly Used For This 
Protection.  
Highly Subject To Scour By Ice,  
Highly Subject To Snagging And 
Pullout By River Debris. 

GeoWeb Green Wall (Cellular 
Wall System) 

Can Be planted, disguising cells 
and facing.  
Aesthetically Pleasing. 

Large Foot Print for Stability, 
Sliding Stability Concerns, 
Soil In Cells Subject To Scour By 
Water, 
Plastic Facing, Wall Subject To 
Damage By Ice Scour. 

Dumped Rock Easiest to build, 
Resist Water Velocities, 
 

Highly Subject To Scour Or 
Damage By Ice,  
Safety Concerns for Visitors 
Walking over Rocks. 
 

Geosynthetic Reinforced Soil Wall 
(GRS) 

Easy to build, 
Resist Water Velocities, 
Low Maintenance 
 

Possibly Subject To Scour Or 
Damage By Ice, 
Sliding Stability Concerns. 

Concrete Gravity Wall Meets All Stability and Velocity 
Criteria, 
Common Construction Means 
and Methods, 
Formed Lined Concrete Will 
Mimic A Stone Wall,  
Rapid Construction Means. 

Aesthetically Least Appealing, 
Highest Construction Cost.  
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 Only the Concrete Wall met all the stability and velocity requirements.  The 
foundation rock surface slopes towards the mid-line of the stream, which presented 
stability challenges.  The stone armoring and/or soil solutions require toe embedment 
for sliding stability but excavating rock in the stream was not a preferable choice.  The 
GRS wall was taken to substantial design completeness but the ice uplift and block 
crushing concerns invalidated this alternative. 

Wall Construction Affect on River Velocity 

 For this submission, we performed an additional analysis of the river channel 
velocities for the comparison of Pre-Construction and Post Construction affects.  The 
work of this additional study is presented in Appendix A. 
 
 Using a composite cross-section based on the current side slopes (April 2011 
survey) and river channel profile (2002 survey), GF modeled the flow on two-foot 
intervals for project elevation 82.0 to 96.0.  The top of the wall is set at elevation 92.5.  
The peak flows for the 2, 5, 10, 25, 50, 100, and 500 year are estimated from the USGS 
StreamStats program.  To compare the Pre- and Post Construction condition, models 
were run for the entire Wetter Perimeter (P) being “rough” and the entire P being 
“smooth”.  A weighted average of the contribution of the smooth and rough portions of 
the Wetted Perimeter was based on the portion (length) of the “smooth” wall perimeter 
to the rough, Pre-construction perimeter.  The values are presented in Appendix A and 
summarized in the following table. 

Pre-Construction vs Post Construction Velocity/Discharge Comparison 

Pre-Construction Post Construction Arithmetic Change Percent Change 
Velocity Discharge Velocity Discharge Velocity Discharge Velocity Discharge

Project USGS V Q V Q V Q V Q 

Elev. 
Water 

EL (fps) (cfs) (fps) (cfs) (fps) (cfs) (%) (%) 

82.0 583.5 1.82 
          

251  1.90 
         

277  0.08
          
25.82  4% 10%

84.0 585.5 3.57 
          

1,501  3.79 
         

1,658  0.22
        
156.94  6% 10%

86.0 587.5 4.98           5.12          0.14         3% 0%
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3,643  3,633  (10.20) 

88.0 589.5 6.01 
          

6,172  6.25 
         

6,175  0.24
             
3.07  4% 0%

90.0 591.5 7.07 
          

9,671  7.04 
         

8,923  -0.04
      
(748.38) -1% -8%

92.0 593.5 7.87 
         

13,427  7.84 
         

12,508  -0.03
      
(918.82) 0% -7%

94.0 595.5 8.49 
         

17,507  8.39 
         

16,299  -0.10
  
(1,207.96) -1% -7%

96.0 597.5 8.68 
         

21,184  8.79 
         

20,423  0.11
      
(761.51) 1% -4%

 
Based on the USGS StreamStats, the Peak Discharge for the 500-year flood is 

about 18,200 cubic feet per second (cfs);  The 500-year water surface profile is at about 
Project Elevation 94.0 ft.  The Pre-construction, 500-year velocity is about 8.5 feet 
per second (fps).  The Post Construction velocity is 8.4 fps, which is virtually 
unchanged or slightly reduced for the pre-construction value.  The total discharge 
quantity decreases as well. 

Ice Affects on Riverbank Armoring 

The final selection of a concrete retaining wall for protecting the Chagrin River 
Park stream bank was based on resistance to ice flow damage.  Most of the hard 
armoring alternatives can resist the stream velocities expected in this portion of the 
river; however, the large, seasonal ice flows can be particularly damaging to large rock 
or reinforced soil stabilization alternatives.  The following is an excerpt from the Federal 
Highway Administration’s (FHWA) Publication No. FHWA –HI-90-016, Highways in the 
River Environment chapter that discusses how various natural and man-made 
phenomenon effect river hydraulics.  “Another serious effect is its (ice) influence on bank 
stability ...  For example, the ice layer may freeze into bank stabilization materials, and 
when the ice breaks up, large quantities of rock and other material embedded in the ice 
may be floated downstream and subsequently thawed loose and dumped randomly 
leaving banks raw and unprotected.” 
 

Photographs 6 and 7 show some of the ice blocks that were deposited on the 
Chagrin River bank in January of 2011.  Many of the blocks are greater than 4-foot thick 
and extend for tens of feet.  Ice flows can move large objects in the stream channel by 
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brute force, e.g., “pushing” the object downstream or by freezing to the object and 
“floating” it downstream. 

 
Similarly, a mass concrete wall resist the lateral forces that freezing ice exerts 

better than dumped rock or soil.  The freezing ice lifts and moves the large rock out of 
the original placed configuration, often exposing the internal stream bank or causing a 
rock block to create an impingement point that causes eddies and erosional forces 
concentrated against and further degrading the stabilization.  

Soft Armor Applicability 

Soft armoring, bioremediation, or bioengineering are essentially synonyms for 
the process of reinforcing stream banks with live planting and/or dead, natural 
materials.  Low velocity banks can be stabilized with grasses or live plant cuttings; higher 
velocity streams require hard armoring at the toe combined with one or more of the 
herbaceous or woody plantings in lower velocity zones of the repair.  Most design 
references, including Technical Report ER-97-8 (April 1997), Bioengineering for Erosion 
Control, limit the woody and herbaceous planting solutions to channel sections with 
velocities less than 5 fps.  More exotic bioremediation techniques like log cribs or root 
balls have been used in streams with measured velocities up to 8 fps. 

 
Several site characteristics are unfavorable for the installation and successful 

application of bioremediation to the Chagrin River site.  These include: 
 Bioremediated sites need a significant keying (embedment) at the toe of 

the slope to prevent undercutting and washout.  The rock bottom Chagrin 
River will not facilitate construction of a key trench. 

 Bioremediation is applicable for slope ratios of 1.2:1 (H:V) or flatter slopes  
The current slope is nearly vertical. 

 The scour from float ice and ‘excavation’ by ice wedging are major factors 
in the failure (wash out) of bioremediated slopes. 

 To construct a stable soil slope to be bioremediated, a 2:1 or 3:1 slope 
would be required, which for the 12 foot high slope would need a 24- to 
36-foot wide base.  The physical constraints of the site would not facilitate 
that base. 
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 A bioengineered slope with a hard armored toe and splash zones and 
vegetative bank and terrace zones will suffer the same pitfalls as the ones 
described for the large rock armoring solutions, i.e., uplift and dislocation 
due to the ice. 

 
It is our opinion that both common and exotic hard and soft armoring stream 

bank stabilization solutions for the Chagrin River project were thoroughly and fairly 
evaluated.  Based on the project design criteria; river hydraulics; site constraints; 
geotechnical and geological engineering principles, and available construction 
technologies; our recommendation of a concrete gravity wall is the best engineering 
solution with the least environmental impacts.  The project specifications prohibit the 
use of construction vehicles in the stream; the concrete is required to be membrane 
cured so no project water will be discharged into the stream; the amount of slope to 
be excavated has been minimized to restrict the loss of material into the stream; the 
form work will be bolted into the rock and sandbagged to prevent unintentional loss 
of concrete into the stream; and a Ashlar stone, concrete form-liner has been added 
that will provide roughness to the concrete surface. 

 
Sincerely, 

 
GANNETT FLEMING ENGINEERS AND ARCHITECTS, P.C. 

 
Mitchell W. Weber, P.G. 

Vice President 
Project Manager 

 
 

MWW/mww 
Attachment(s) (1) 
c: Copy List 
 File GF Job #053136 
 Eric Stechshulte, Lake MetroParks 

 
C:\Documents and Settings\mweber\My Documents\Work In Progress\Chagrin River Supplemental Information Letter10 19 11.doc 
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Photograph 1:  Large concrete debris beneath the pedestrian bridge from Construction 
and Demolition Debris landfill along toe of slope.  (Photo taken April 2010) 
 

 
Photograph 2:  Note the large concrete debris that was in the river in the above photo is 
gone, which demonstrates both the erosive and carrying capacity of the river.  (Photo 
taken January 2011) 
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Photograph 3:  Leachate (Iron oxide rich discharge) from Construction and Demolition 
(C&D) Landfill that the park is partially built upon.  Note waste concrete blocks in lower 
left hand portion of photo.  (Photo taken April 2010) 
 

 
Photograph 4:  Photo shows leachate running down the rock surface into river.  Rock 
surface slopes towards the river.  (Photo taken April 2010) 
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Photograph 5:  Notice the large portion of soil between the arrows (Photo taken April 
2010) has been eroded in the photo below taken August 2011.  Width of the soil mass 
loss is greater than 10 feet. 
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Photograph 6:  Large blocks for float ice deposited on the north bank at the fishing 
access steps.  Ice blocks are 3-feet high or thicker.  (Photo taken January 2011) 
 

 
Photograph 7:  Large blocks for float ice deposited on the south bank.  Ice blocks are 3-
feet high or thicker.  (Photo taken January 2011) 
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APPENDIX A 
Pre-Construction/Post Construction Velocity Comparisons 
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Mitigation 
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