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Consultant Support for Development of Chagrin River and East Branch of the Chagrin River at Daniels
Park Restoration Conceptual Plan

Request for Proposals — Questions and Answers and Supplemental Information
Updated April 10, 2018
Prepared by Keely Davidson-Bennett
kdavidson-bennett@crwp.org

1. Please find below a map showing parcel lines and a map showing the historic channel locations
for the project area. In checking records, the bank near the southern parking lot was regraded
and replanted in 2009.

2. Atthe site visit, | had stated that the Daniels Park dam probably wasn’t a fish barrier because
USFWS determined that it wasn’t a lamprey barrier. In reviewing the below report that USFWS
forwarded to us, it looks like this dam is a fish barrier most of the time and is only passable an
average of 4 days per year.

3. Q: Would the consultant who completes the conceptual plans for Willoughby Daniel’s Park be
prevented from bidding on future design or build work on the project as it moves forward?

A: | have never seen a provision that bars a contractor who completed a conceptual plan for
being hired on the design-build team for a restoration project funded by a federal or state
grant. We have hired such contractors multiple times. However, the consultant who completes
the conceptual plan is not guaranteed to be hired for any future design and construction work
on this site.
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1800 Pioneer Creek Center, Maple Plain, MN 55359

)Wenck

Phone: 763-479-4200 Fax: 763-479-4242

To: Craig Swedenborg, P.E., U.S. Fish & Wildlife Service
From: Chris Meehan, P.E, Wenck Associates, Inc.

Date: September 9, 2009

Subject: Final Draft - Hydraulic Analysis for Chagrin River Lamprey Barrier

CC: Bill Holman, P.E., Stanley Consultants, Inc.

The basis of this memo is to evaluate two locations for their potential and block sea
lamprey migration in the Chagrin River. Several site characteristics were investigated as
part of the scope of work including flow variation throughout the year, peak flow
analysis, and hydraulic analysis of the separation between the tailwater and weir
elevation over several flow regimes. The results of the analysis are summarized in the
following paragraphs.

INTRODUCTION

The locations evaluated were the Daniels Park Dam (Chagrin River), and the Kirtland
Country Club dam (East Branch of Chagrin River) in Willoughby, Ohio. The Daniels
Park Dam site was investigated as part of Phase I of this project, and the Kirtland
Country Club site was identified after the report as a potential location. The Daniels Park
Dam site would require the installation of a fixed crest weir with a sea lamprey trap,
while the Kirtland Country Club site already has a fixed crest weir. The effectiveness of
each site was based on an ability to create at least a 1-foot separation during migration
periods (March through July) when sea lamprey would access upstream areas for
spawning. The two sites are described in more detail below.

Daniels Park Dam

The Daniels Park Dam (formerly Willoughby Waterworks Dam) was a five-foot high
fixed crest weir which failed in January 2005. The proposed project would be to
reconstruct the dam as a fixed crest weir with a crest elevation of 601.0. The installation
of the dam with this configuration is to replicate the previous hydraulics of the stream as
much as possible. The river has a drainage area of 249mi? and is located just downstream
of Highway 84 in the City of Willoughby.



Kirtland Country Club Dam

Kirtland Country Club operates a dam approximately 2.2 miles upstream of the Daniels
Park Dam on the East Branch of the Chagrin River in the City of Willoughby. The dam
is approximately 6.3 feet high and might restrict sea lamprey migration in the Each
Branch of the Chagrin River. The river has a drainage area of 50mi?

METHOD
Hydrology

The hydrology for the Chagrin River was evaluated using peak flow and average daily
flow from 1971 and 2009 collected at a USGS monitoring station (Station #04209000).
This site is located 50 feet downstream of the Daniels Park Dam and has been in
operation since 1925. Data from the Station was analyzed with HEC-SSP 1.1 to
complete frequency and determine average flow information. HEC-SSP is a frequency
analysis software program provided by the US Army Corp of Engineers. The results are
provided in Tables 1 and 2.

Table 1 — Flood Frequency Curve for Chagrin River at Daniels Park Dam

Peak Flows (cfs)

1-yr 2-yr 5-yr 10-yr

3,350 8,920 13,800 17,400

As part of the analysis flow records were evaluated for seasonal variation and an average
was established for the period which sea lamprey migrate (March — July). Table 2
provides a summary of this data.

Table 2 — Average Daily Flow for Chagrin River at Daniels Park Dam

Average Monthly Flow (cfs)

March April May June July March/April/May

721 565 387 255 189 558

There were no flow records available for the Kirtland Country Club site. Flows for this
site were developed by correlating flows from City of Willoughby FIS between the East
Branch of the Chagrin to the Main Stem of the Chagrin. The correlation of the 10, 50,
100, and 500-year storm events are shown in Figure 1.
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Chagrin and East Branch Chagrin Flow Correlation - Data from the City of Willoughby FIS
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Figure 1: Correlation of Flows between Daniels Park Dam Site and Kirtland
Country Club Site.

The results of the correlation demonstrate a good fit (R2 = 0.9971), which enables flows
developed at the Daniels Park Dam to be correlated to the Kirtland Country Club Site.
The results of the correlation are provided in Tables 3 and 4.

Table 3 — Flood Frequency Curve for East Branch of Chagrin River at Kirtland
Country Club

Peak Flows (cfs)

1-yr 2-yr 5-yr 10-yr

1,149 2,960 4,445 5,500

Table 4 — Average Daily Flow for Chagrin River at Kirtland Country Club

Average Monthly Flow (cfs)

March April May June July March/April/May

251 197 135 89 66 195
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The results of the hydrologic analysis provided the necessary flows to determine water
surface elevations upstream and downstream of the dam sites.

Hydraulics

Using the flow rates established for the site a hydraulic analysis was completed to
determine the elevation difference between weir elevations and the tailwater elevation.
Impacts to the headwater elevation were also evaluated.

River geometry and structure information for the sites were taken from the 1980 Flood
Insurance Study for the City of Willoughby. The hydraulic data was contained in HEC-2
data cards which were provided only in hard copy by the Federal Emergency
Management Agency (FEMA). Additional information on the Kirtland Country Club
Dam was provided in a report by Hydrosphere Engineering (2007). Hydraulic
information was then used to model flow separation at the dam and headwater impacts.

Daniels Park Dam Site

The hydraulic information provided in the HEC-2 data was modified to represent a fixed
crest weir at elevation 601.0 ft across the Chagrin River.

A rating curve was also developed for this site based on stage data collected by the USGS
to supplement information provided by the Flood Insurance Study for the City of
Willoughby. Stage data from the USGS monitoring station was only used from 1971 to
2002, since there was concern elevation data after that time would not be representative
of having a fixed crest weir at that location. The rating curve for the location is shown in
Figure #2.
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Figure #2 — Rating Curve for Daniels Park Dam based on USGS Gauging

information (1971-2002)

Based on this information a HEC-RAS model was developed to determine elevations
upstream and downstream of the dam along with separation. The results of this analysis
are provided in Tables 5 & 6. A negative number in the separation column indicates the
weir is submerged and sea lamprey would be able to migrate past the weir.

Table 5 - Daniels Park Dam Site Water Surface Elevations

Event Water Surface Elevation (NGVD ft) Separation
Upstream Downstream (ft)*
1-yr 605.6 601.1 -0.1
2-yr 608.4 605.9 -4.9
5-yr 609.7 608.5 -7.5
10-yr 610.6 609.9 -8.9
March Avg. Flow 602.8 598.3 2.7
April Avg. Flow 602.6 598.1 2.9
May Avg. Flow 602.2 597.7 3.3
March — May Avg. Flow 602.5 598.0 3.0
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*Separation measured as the distance between the weir crest (601.0ft) and tailwater elevation.

The results of the modeling demonstrate backwater impacts associated with higher events
limit the separation needed to prevent sea lamprey from migrating upstream, making the
site vulnerable during times of high flow. The hydraulic modeling results were then used
to determine on average how many days per month there would be less than a 1-foot drop
per month from March to July. The results of this analysis are provided in Table 6.

Table 6 - Summary of Daily Flow Exceedence at the Daniels Park Dam Site

Flow at which

Average Number of Days Per Month with < 1 foot Drop

there is less March April May June July
thana 1 ft
drop (cfs)

2,285 1.5 1.0 0.6 0.4 0.3

These results demonstrate the site would be vulnerable on average 4 days per year to sea

lamprey passage due to a lack of 1 ft separation.
Kirtland Country Club Site

A similar analysis was done for the Kirtland Country Club site.

HEC-2 information

gained from FEMA and Hydrosphere Engineering was used to develop a HEC-RAS
model for the existing weir. The results of the analysis are provided in Table 7 & 8.

Table 7 — Kirtland Country Club Site Water Surface Elevations

Event Water Surface Elevation (NGVD ft) Separation
Upstream Downstream (Ft)*
1-yr 625.6 621.1 1.9
2-yr 627.3 623.8 -0.8**
5-yr 627.9 625.2 -2.2**
10-yr 628.3 626.7 -3.7*
March Avg. Flow 624.0 618.4 4.6
April Avg. Flow 623.9 618.1 4.9
May Avg. Flow 623.7 617.8 5.2
March — May Avg. Flow 623.9 618.1 4.9

*Separation measured as the distance between the weir crest (623.0ft) and tailwater elevation.
** When the upstream elevation is above 626.7ft water is able to bypass the dam allowing lamprey to
migrate around the dam.

The results of the modeling demonstrate the dam is able to provide the required 1-foot
separation up to the 1-year event. Above elevation 626.7ft (2,350cfs) water is able to go
around the dam creating a route for sea lamprey to migrate upstream. The hydraulic
modeling results were then used to determine on average how many days per month there
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would be less than a 1-foot drop per month from March to July. The results of this
analysis are provided in Table 8.
Table 8 - Summary of Daily Flow Exceedence at the Kirtland Country Club

Flow at which Average Number of Days Per Month with < 1 foot Drop
there is less than March April May June July
a 1 ft drop (cfs)

1,750 0.2 0.03 0.09 0.06 0.03

These results demonstrate the site would be vulnerable on average less than 1 day per
year. There increase a slight increase in the average number of days there is less than a 1
ft drop from April to May based on the review of past monitoring records demonstrating
April had more daily flows above 1,750cfs. However, on average May has lower flows
compared to April. This could be attributed to storm events.

While it would protect a smaller area of the watershed than Daniels Park Dam it is
already constructed and only a sea lamprey trap would need to be installed.

SUMMARY

Sites evaluated in this phase would serve as good locations for sea lamprey barriers. The
Daniels Park Dam would be exposed to sea lamprey passage on average 3 days more per
year than the Kirtland Country Club, making it a little less desirable of a site. However,
the ability of the Daniels Park Dam to protect four times the watershed area creates a
scale factor which also makes is viable location.

RECOMMENDATION
Consideration should be given if the cost of construction of a new dam at the Daniels

Park Dam provides the benefits the USFWS desires, or if retrofitting the Kirtland
Country Club with a sea lamprey trap is a better use of dollars.
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