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Introduction
Environmental Design Group is developing a Master Plan for the Richfield Heritage
Preserve, which the Richfield Joint Recreational District purchased from the Girl Scouts
of Northeast Ohio (the property was formerly the Crowell Hilaka Girl Scout Camp). The
purpose of this report is to evaluate the alternatives for Lower Lake Dam (also
referenced in reports as Camp Crowell Dam). The alternatives evaluated were to:
1. Restore the dam to meet requirements set forth by the regulatory agency for the
dam, the Ohio Department of Natural Resources (ODNR), and maintain the dam
in perpetuity.
2. Remove the dam thereby eliminating ODNR’s jurisdiction and create a natural
stream channel that requires minimal ongoing maintenance and no ongoing
regulatory involvement.
Executive Summary
Several reports and proposals were reviewed regarding the condition of the dam and
improvements necessary both immediately and long term to operate and maintain the
dam. The history of the dam and its condition were reviewed. Requirements of repairing
the dam and benefits of dam removal were both investigated. A local comparable
project that had the scope of determining whether or not to remove a slightly smaller
dam was examined and other local dam improvement and removal projects were
discussed. Dam removal and stream restoration is a more cost effective solution (short
and long term) that brings a beautiful enhancement to the park, removes public safety
risk and ODNR involvement associated with the dam, improves water quality and the
stream’s ecosystem, and could bring funding and recognition to the property while
preserving historical mill on the site and educating the public on the unique original
design of this lake.
Existing Conditions
The Lower Lake Dam is currently a Class II Dam located in Richfield Township in
Summit County. It is on a tributary to East Branch Rocky River. The earth fill dam has a
drainage area of 1.78 square miles and the embankment is 140 feet long, 25.1 feet
high, and the crest width is 10 feet with a 1-foot parapet (cutoff) wall that extends across
the embankment. The upstream and downstream slopes of the embankment are both
2H:1V. The Kirby Mill sits adjacent to the embankment next to the principal spillway.
The principal spillway is a concrete weir buttress that is 22 feet high and 60 feet long.
The emergency spillway is a 30-foot wide earthen channel east of the principal spillway.
The principal spillway contains an 8-inch valve providing a lake drain. The storage
capacity is 41 acre-feet, which is the equivalent of over 20 Olympic sized swimming
pools.
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As shown on the Federal Emergency Management Agency (FEMA) Flood Insurance
Rate Map (FIRM) Panel 39153C0085F, the site does not lie within a special flood
hazard area. Therefore, coordination with FEMA is not required for work on this site.
ODNR Dam Classifications
Of the more than 5,000 dams in Ohio, 2,550 fall under ODNR jurisdiction. ODNR
classifies dams in their jurisdiction by assessing the dam’s height, storage capacity, and
potential downstream hazard. Class I dams have the largest height, volume, and risk,
and Class IV have the lowest height, volume, and risk. According to Ohio Administrative
Code Rule 1501:21-13-01, dams are classified as follows:
Class I:
Dams having a total storage volume greater than five thousand acre-feet or a height of
greater than sixty feet shall be placed in class I. A dam shall be placed in class I when
sudden failure of the dam would result in one of the following conditions.
a. Probable loss of human life
b. Structural collapse of at least one residence or one commercial or industrial
business
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Class II:
Dams having a total storage volume greater than five hundred acre-feet or a height of
greater than forty feet shall be placed in class II. A dam shall be placed in class II when
sudden failure of the dam would result in at least one of the following conditions, but
loss of human life is not probable.
a. Disruption of a public water supply or wastewater treatment facility, release of
health hazardous industrial or commercial waste, or other health hazards
b. Flooding of residential, commercial, industrial, or publicly owned structures
c. Flooding of high-value property
d. Damage or disruption to major roads including but not limited to interstate and
state highways, and the only access to residential or other critical areas such as
hospitals, nursing homes, or correctional facilities as determined by the chief
e. Damage or disruption to railroads or public utilities
f. Damage to downstream class I, II or III dams or levees, or other dams or levees of
high value. Damage to dams or levees can include, but is not limited to,
overtopping of the structure
Class III:
Dams having a total storage volume greater than fifty acre-feet or a height of greater
than twenty-five feet shall be placed in class III. A dam shall be placed in class III when
sudden failure of the dam would result in at least one of the following conditions, but
loss of human life is not probable.
a. Property losses including but not limited to rural buildings not otherwise described
in paragraph (A) of this rule, and class IV dams and levees not otherwise listed as
high-value property in paragraph (A) of this rule. At the request of the dam owner,
the chief may exempt dams from the criterion of this paragraph if the dam owner
owns the potentially affected property
b. Damage or disruption to local roads including but not limited to roads not
otherwise listed as major roads in paragraph (A) of this rule
Class IV:
Dams which are twenty-five feet or less in height and have a total storage volume of fifty
acre-feet or less may be placed in class IV. When sudden failure of the dam would
result in property losses restricted mainly to the dam and rural lands, and loss of human
life is not probable, the dam may be placed in class IV. Class IV dams are exempt from
the permit requirements of section 1521.06 of the Revised Code pursuant to paragraph
(C) of rule 1501:21-19-01 of the Administrative Code.
The Lower Lake Dam’s height classification is Class III (25.1’ > 25’), storage
classification is Class IV (41 acre-feet < 50 acre-feet), and hazard classification is Class
II due to the potential downstream hazard to the dam itself, the 18’ x 8’ State Route 303
culvert crossing, and the golf course downstream of State Route 303. The abandoned
residence downstream carries a potential downstream hazard associated with Class III.
Dams are classified based on the most risk associated with the dam from these three
categories. Therefore, the current classification of the dam is Class II.
Exempt, non-regulated dams must have a height less than or equal to 6 feet, a storage
capacity of less than or equal to 15 acre-feet, or a height between 6 and 10 feet and a
storage capacity of less than or equal to 50 acre-feet. Dams may be modified or
breached to become exempt and non-regulated if they meet the above criteria.
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History of Dam
The Lower Lake Dam was constructed in 1920 and a portion of the original design of
this reservoir, originally named Lake Jinelle, was patented by James B. Kirby on May 3,
1921. Patent number 1,376,889 was for multi-level intake dams at the upstream end of
artificial lakes at tributaries to reduce the amount of sediment that would foul the lake.
Records dated 1936 indicate that “a concrete dam 20 feet wide at the north end of the
lake controls storm water and by-passes it under the lake and out under the main dam.
A concrete dam 10 feet wide at the east side of the lake controls the storm water from
another brook and sends it through the by-pass and under the main dam.” These two
referenced dams are the patented intake dams, and the by-pass is the conduit that
would take sediment laden storm water under the dam to reduce fouling of the lake. The
1936 document also indicates that the main dam was 60 feet wide, 22 feet high, and
had an elaborate spillway. This appears to be the principal spillway by the Kirby House
today, though it has been rehabilitated since its original construction in 1920.

20-foot intake dam

10-foot intake dam

60-foot main dam

State Route 303
ODNR site map of Lower Lake Dam
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Kirby’s Patented Intake Dam
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The patented intake dams located at the north and east tributaries to the lake do not
remain. Therefore, they are no longer functioning as designed and the patented
structures cannot be preserved since they are not intact. The 1979 Camp Crowell Dam
Improvements drawings, constructed in 1980, called for plugging a 36” clay pipe high
level drain at the downstream face of the dam, which may have referred to the storm
water by-pass conduit in Kirby’s patent. This would indicate that the patented portion of
the lake has not been in operation for at least 36 years, although the initial 1977 ODNR
Inspection report makes no mention of either intake dam either.

Downstream face of patented dam, 1938

Location of former patented dam, 2015
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The Kirby Mill was constructed in 1922 to produce hydroelectric power for his workshop,
hope, and farm. His innovative design included the millwheel resting on ball bearings so
that it could turn with a minimal amount of water. The first floor contained the power
generation equipment, the second floor was Kirby’s workshop and the third floor was a
loft with a balcony. This building was listed on the Ohio Historic Preservation Office
National Register on December 14, 1978 due to its engineering invention significance.

Kirby Mill, June 5, 2015

ODNR has inspected this dam in 1977, 1992, 2002, 2007, 2009, and 2014. An incident
of severe erosion is on record from the June 2006 storm. EDG obtained records of each
of these inspections, as well as ODNR correspondence regarding the 2006 storm, an
Engineering Feasibility Study performed by a consultant in 2008, and construction
drawings for Camp Crowell Dam Improvements dated December 1979.
ODNR’s first inspection on this dam was performed in 1977. This report indicates that a
lake drain was added during repair work in approximately 1969. Also, a high-stage
diversion conduit with inlets near the middle of the lake that carried flow underneath the
bottom of the lake and outletting through the face of the spillway was damaged, most
likely when the lake was drained and cleaned out at some point, and may not be fully
operable. The spillway system was inadequate and was recommended to be increased
so that 25% of the Probable Maximum Precipitation (PMP) Storm can be passed
through the lake with one foot of freeboard at the dam. The requirements set forth in this
report were contingent on upgrading the Upper Lake Dam (Camp Hilaka Dam).
The plans for Camp Crowell Dam Improvements were completed in December, 1979
and constructed in 1980. The improvements included the construction of the emergency
spillway, a slash-wall, baffle walls and a stilling basin, and various repairs.
The 1992 ODNR inspection reclassified the dam as a Class I dam due to the probable
loss of human life or serious damage to the downstream home should the dam fail. The
requirements of the inspection included retaining a professional engineer to determine
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the required spillway size and prepare plan and specifications for additional
discharge/storage capacity, as needed. It was also required that an engineer inspect
and prepare plans and specifications for rehabilitation of the spillway outlet pipe and
riser the spillway stilling basin.
The 2002 ODNR inspection required the following repairs and investigations be
completed within 5 years of the report:
• Prepare an Operation, Maintenance, and Inspection Manual and an Emergency
Action Plan (EAP)
• Perform a hydrologic and hydraulic study to determine the adequacy of the dam’s
discharge/storage capacity and improve the dam as necessary to safely pass
100% of the Probable Maximum Flood (PMF)
• Investigate the outlet to the left of the lake drain in the principal spillway to
determine its operability and purpose.
• Remove saplings and brush from the slopes, crest and emergency spillway and
establish proper grass cover
• Perform routine maintenance of the lake drain
• Determine the operability and purpose of other valves found near the mill
• Monitor the weep holes and toe drain, the wet area on the downstream tow, and
the condition of the principal spillway for further deterioration.
Between 2004 and 2006 correspondence from ODNR indicates that a change in the
classification of the dam was being investigated and options included changing the
classification to Class II if the occupied home downstream was removed or modified to
be a storage building, or removing the dam and therefore being exempt from ODNR
jurisdiction. The change of classification would still require “significant modification to
pass even the reduced design flood” (50% of the PMF instead of 100% of the PMF) and
all other requirements in the 2002 report would apply. ODNR urged in April, 2006 that
an EAP be prepared in the event of a large flood.
In June 2006, an incident was reported to ODNR due to a large storm event. The dam
had about 2 feet of water over the principal spillway and water passed through the
emergency spillway and eroded the channel. Additional damage was reported to the
outlet concrete and flume due to a log.
The 2007 ODNR inspection required the following repairs and investigations be
completed and it was noted that the following items have been noted previously and the
appropriate time period for completion had already been exceeded:
• Prepare an Operation, Maintenance, and Inspection Manual and an Emergency
Action Plan (EAP)
• Perform a hydrologic and hydraulic study to determine the adequacy of the dam’s
discharge/storage capacity and improve the dam as necessary to safely pass
100% of the Probable Maximum Flood (PMF)
• Investigate the structural integrity of the emergency spillway and, as necessary,
prepare plans and specifications for the corrections of any problems. Monitor the
emergency spillway system quarterly.
• Remove brush from the emergency spillway and establish proper grass cover
• Mow all vegetation on the embankment and in the spillways at least twice per
year
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•
•
•

Repair the erosion in the emergency spillway outlet
Perform routine maintenance of the lake drain
Monitor the weep holes and toe drain, the wet area on the downstream tow, and
the condition of the principal spillway for further deterioration.

In 2008, an Engineering Feasibility Study was completed by URS. The report included
hydrologic and hydraulic analyses and evaluated potential dam modifications. The most
practical, lease cost option according to the report was to lower both the concrete
overflow section and the emergency spillway by 4.8 feet. This would be contingent on
the former camp manager’s house downstream of the dam being demolished or
otherwise removed and the dam being reclassified as a Class II dam so that only 50%
of the PMF would need to be passed safely. The cost estimate provided with the 2008
report was $192,100 to prepare plans and specifications and construct the
recommended improvements.
The 2009 ODNR inspection noted that the house downstream of the dam has been
abandoned; therefore, the classification of the dam was reduced to a Class II Dam.
Aside from that change, the 2007 requirements remained in effect except the dam was
now required to pass only 50% of the PMF.
ODNR Dam Safety Inspection Report Evaluation
Environmental Design Group reviewed the most recent ODNR Dam Safety Inspection
Report for Camp Julia Crowell Lake Dam, File Number 115-003, dated April 23, 2014.
The report indicates that many required remedial measures have been noted previously
and the appropriate time period for completion has already been exceeded.
The 2014 inspection report identified several required remedial measures. Engineer
repairs and investigations indicate that the owner must retain the services of a
professional engineer to address the items and submit to the Division of Soil and Water
Resources for review and approval prior to construction. Owner repairs may be
performed by the owner or a contractor can be hired. All repair activities, whether
performed by the owner, an engineer, or contractor, should be documented in the
operation, maintenance, and inspection manual, which has not been completed for this
dam.
Required Engineer Repairs and Investigations:
1. The dam’s discharge/storage capacity must be sufficient to safely pass the
required design flood, which is 50% of the PMF for Class II dams. A hydrologic
and hydraulic study is required to determine the adequacy of the dam’s
discharge/storage capacity. If an increase in the discharge/storage is required
plans and specifications must be prepared. The Division of Soil & Water
Resources performed hydrologic and hydraulic calculations in 2002 for this dam
and the flood routing calculations indicated that the dam can pass approximately
18% of the PMF. Therefore, the Lower Lake Dam does not appear to be able to
safely pass the design flood and further hydrologic and hydraulic analysis and
design of an increase of the discharge/storage of the dam is required.
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According to ODNR, the PMF is the flood that may be expected from the most
severe combination of critical meteorological and hydrologic conditions that are
reasonably possible in a particular drainage area. For this dam, 50% of the PMF
must safely pass through its principal and emergency spillways without
overtopping the embankment crest west of the Kirby Mill. Since the 2002 analysis
showed that this dam can only currently pass 18% of the PMF, significant
changes to the embankment, principal spillway and emergency spillway may be
required. These changes could dramatically change the aesthetics of the site and
require significant engineering and construction cost.
The 1995 ODNR fact sheet for the Probable Maximum Flood indicated that
“because of the rapid and unexpected manner in which dam failures can occur,
they are judged to be as serious as earthquakes and tornadoes.” The fact sheet
also documented that “the potential for damage due to dam failures is increasing
along with the increase of residential and commercial development downstream
of dams. In many cases, existing dams will need to be modified to keep
downstream areas safe from disaster”.
Future revisions changing the estimation of the PMF are possible, which would
require additional hydrologic and hydraulic analysis and further modifications to
the dam spillways. Additionally, development downstream of the dam could
cause a reclassification back to a Class I Dam, which would require the spillways
to pass 100% of the PMF safely and would require even more significant
engineering and construction costs.
2. The entire principal spillway system must be repaired due to concrete
deterioration, which has progressed noticeably since the 2007 inspection.
Furthermore, the condition of the principal spillway system must be monitored
monthly for further deterioration.
GPD Group assessed the concrete condition of the principal spillway in 2016 and
their report is summarized in the next Section.
3. The structural integrity of the emergency spillway system must be evaluated to
perform properly without endangering the safety of the dam. Plans and
specifications must be prepared for the correction of any problems. At a
minimum, erosion in the emergency spillway noted during the inspection must be
repaired and the condition of this spillway must be monitored quarterly for further
erosion until repairs can be made.
The ODNR Inspection Report showed erosion in the emergency spillway from
the lower end of the emergency spillway channel to near the top of the channel.
No action is currently proposed to address this issue, engineering design and
construction would be required. It is unknown if the required quarterly monitoring
has or is being performed.

Required Owner Repairs:
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1. Remove brush from the emergency spillway and from the area between the
principal and emergency spillways.
2. Protect the embankment and spillways from erosion. Engineering item no. 3
addresses this issue.
3. Remove the large branches resting on the principal spillway weir.
4. Prepare an Operation, Maintenance, and Inspection Manual (OMI) and an
Emergency Action Plan (EAP) and submit for approval.
5. Mow all vegetation of the embankment and within the spillways at least twice
annually.
The report indicates that “a dam, like any other part of the infrastructure, will change
and deteriorate over time.” The required engineer repairs and investigations and owner
repairs listed above are required by law to be performed. In accordance with Ohio
Administrative Code Rule 1501:32-21-03, the owners of dams must implement all
remedial measures listed in this report. If the owner fails to perform repairs,
maintenance, remedial measures, or other measures as mandated, the unsafe structure
will be corrected or removed at the expense of the owner pursuant to section 1521.062
of the Ohio Revised Code. Such cost is a lien upon such lands from the date of entry
and shall be collected as other taxes and returned to ODNR.
GPD Group Dam Structural Concrete Conditions Assessment Evaluation
Environmental Design Group reviewed the GPD Group’s Dam Structural Concrete
Conditions Assessment for the Lower Camp Crowell Lake Dam, dated September 1,
2016. Observations of the concrete conditions included the following:
• The concrete “cut off” wall appears to be generally sound, but shows shrinkage
cracking and some signs of spalling.
• The ogee spillway concrete surface is in poor condition.
• The splash wall (repaired in 1979) was in good condition.
• The chute on the eastern portion of the dam is in poor condition.
• The retaining wall to the south of the chute is in fair condition.
• The stilling basin at the bottom of the dam was in fair condition.
• The top of the spillway showed signs of surface distress.
• The wall supporting the south wall of the Kirby Mill is in fair to poor condition.
• The wall supporting the east wall of the Kirby Mill is in fair condition.
The analysis concluded that the principal spillway of the dam is in fair-to-poor condition.
GPD recommended to:
• Continue to observe the “cut off” wall” and draw down the lake every fall to
reduce the impact of freeze-thaw on the lower portions of the wall.
• Repair the surface of the ogee spillway, which would entail removal of the
existing repair materials and a portion of the original concrete down to sound
concrete.
• Repair the chute after further investigating the full extent of the repairs needed.
At a minimum, the vertical surfaces of the chute should be repaired, with existing
repair material and original concrete removed down to sound concrete. Full
removal and replacement of the chute may be required.
• Continue to observe the stilling basin.
11

•
•

Repair the top of the ogee spillway, with existing repair materials and original
concrete removed to sound concrete, and a repair mortar installed over the
prepared surface.
Repair the Kirby Mill walls, with further investigation required to determine the
extent of the repairs. The further investigation could lead to the recommendation
that the south wall be removed in its entirety and replaced.

GPD estimated a total budget of $378,000 to $610,000 to address only the concrete
deficiencies in the principal spillway and does not include temporary shoring required to
support the Kirby Mill. This cost is a minimum cost and will only slow the rate of
deterioration of the structure; further deterioration may take place.
Requirements for Dam Restoration, Operation and Maintenance
The ODNR Inspection report clearly identifies the efforts required to restore, operate,
and maintain the dam. There is a large unknown immediate cost to bring the dam into
compliance. Chart 2 represents approximate initial costs to bring the dam into
compliance per the ODNR inspection report.

Chart 2
Approximate Costs of Required Dam Repairs
Owner
improvements

Additional engineering
investigation, design
and construction

GPD STUDY

Perform hydrologic & hydraulic study

Prepare plans and specifications to revise spillways

Construct changes to spillways

Repair principal spillway system (GPD Report)

Prepare an OMI Manual

Prepare an EAP

Remove brush from the spillways

Remove large branches on the spillway weir

Repair emergency spillway

Few local comparable projects are available, as many deteriorating dams in Ohio no
longer functioning for their original purpose are removed instead of repaired. One Class
I dam, Indian Lake Dam in Logan County, Ohio, was built in 1852 and spillway
improvement construction are beginning in the fall of 2016 at a cost of $8 million.
Another Class I dam, Lake White Dam in Pike County, Ohio, was built in 1935 was the
rehabilitation and improvement project is estimated at $31.7 million.
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Annual fees and maintenance are also required as long as a dam remains classified by
ODNR. Owners of class II dams must pay an annual fee based on its height, length,
total storage volume, and classification. Based on the ODNR “Dam Safety: Annual Fee”
Fact Sheet, this dam requires an annual fee of $242.65. This fee is used to fund a
portion of the staffing, operational and equipment expenses of the ODNR dam safety
program. Additionally, the dam must be maintained by:
•
•
•
•
•

Keeping the principal and emergency spillway free of debris and brush
Mowing the embankment at least twice annually
Performing a quarterly inspection of the condition of the emergency spillway
Performing a monthly inspection of the condition of the principal spillway
Updating the spillways as necessary if the PMF increases in the future

In addition to the initial and ongoing operation and maintenance costs to repair the dam,
the aesthetics of the site would be impacted significantly to repair the dam. While further
studies are required to determine the exact requirements of the principal and
emergency spillway modifications, both would need to be considerably changed. This
could include lowering either or both spillways, lengthening either or both spillways, and
removing trees and brush from the emergency spillway and possibly armoring it with
rock to prevent erosion. The entire site south of the Kirby Mill would not look like it does
today.

Lower Lake Dam
Required Dam Repair Improvements

Dam Removal Evaluation
Table 1 summarizes the items evaluated for repairing the dam and removing the dam.
Table 1
Evaluation of Benefits
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Initial Cost
Maintenance
Potential Funding Sources
Safety
Water Quality*
Biological Habitat*
ODNR Jurisdiction
Monthly Monitoring Required
Annual Fee
Aesthetics*
Historical Preservation*

Repair Dam
High
High
1
High Risk
Poor
Poor
Yes
Yes
Yes
Good
Moderate

Remove Dam
Moderate
Low
11
Low Risk
Good
Good
No
No
No
Good
Fair

* Evaluations are ranked as the following, from highest to lowest: Excellent, Good, Moderate, Fair, Poor
The initial cost to repair the dam and bring it into compliance with ODNR regulations
could cost $1 to $2 million. The cost to remove the dam would include breaching a
portion of the 60-foot main concrete dam adjacent to the Kirby Mill. Since this would
eliminate the reservoir behind the dam, stream restoration of the approximately 1,300
feet of stream that would be exposed would likely be included in the project.
The maintenance cost to maintain the dam is high due to its required annual fee and
ongoing operation, maintenance, and inspection required by ODNR. Additionally, if the
PMF changes in the future or development occurs downstream of the dam, the
classification of the dam could increase back to a Class I dam, which would then require
an additional hydrologic and hydraulic analysis of the spillway and significant
modifications to the embankment and spillway system. With the dam removed, ODNR
jurisdiction would be removed and minimal maintenance would be required as the
exposed stream would be restored to a more natural state.
While there is a funding source for a reduced rate loan for dam repair, there are many
more opportunities for funding, including grants, for dam removal. A list of potential
funding sources is below:
For dam repair:
1. Ohio Water Development Authority: Reduced-interest loans are available to
make required repairs through the Dam Safety Linked Deposit Program
For dam removal:
1. U.S. Army Corps of Engineers Aquatic Ecosystem Restoration Section 206: Up
to $5,000,000 Federal contribution per project
2. U.S. Army Corps of Engineers Planning Section: Mitigation funding
3. U.S. Fish and Wildlife Service Fish Passage Program: A grant program providing
federal funds to remove, replace, or retrofit artificial barriers such as dams.
4. Natural Resources Conservation Services Wildlife Habitat Incentives Program:
This program provides both technical assistance and up to 75% cost-share
assistance to establish and improve fish and wildlife habitat.
5. Ohio Environmental Protection Agency (OEPA) Division of Surface Water:
Funding is provided through the Section 319 and Surface Water Improvement
Fund grant programs for the removal of dams.
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6. OEPA Division of Environmental and Financial Assistance (DEFA) Water

7.

8.
9.

10.

11.

Pollution Control Loan Fund: This is a revolving fund designed to provide low
interest loans and other forms of assistance for water resource protection and
restoration projects.
OEPA DEFA Water Resources Restoration Sponsor Program: This program
funds restoration projects such as dam removals by allowing municipalities to
sponsor an approved restoration project using some of the interest money it
would normally repay as a part of its loan for its treatment works project.
Ohio Department of Natural Resources Division of Wildlife: This division has
funds set aside specifically for the removal of dams.
Ohio Department of Transportation (ODOT) Office of Environmental Services:
ODOT has approved the removal of dams as a viable way to mitigate the
environmental impact of transportation projects.
American Rivers: This national non-profit organization is a valuable source of
information to anyone who is interested in dam removal and stream restoration
and provides Dam Removal and River Restoration Financing.
National Fish and Wildlife Foundation General Matching Grant Program: This
program funds projects to conserve and restore fish, wildlife, and native plants
through matching grant programs.

Maintaining the dam keeps a high risk to the owners and due to damage that could
occur downstream in the event of a dam failure. Removal of the dam would reduce the
risk and remove owner responsibility of flooding downstream due to this dam.
Dams impact water quality by reducing the oxygen content of the water in the reservoirs
behind them, impeding sediment to be naturally carried and deposited throughout the
stream network, and impacting the natural water temperature of the impounded water.
All of these factors negatively impact the biological habitat of the body of water. Fish
migration is also halted due to the impediment in the channel, further reducing the
biological strength of the ecosystem in the dam’s area.
Removing the dam would remove ODNR jurisdiction and therefore all of the
improvements required by law by ODNR currently would no longer be in effect.
Additionally, further inspections by ODNR would not occur and the annual fee would no
longer need to be paid do ODNR. Future, potentially more stringent, requirements
would not impact this property if ODNR changes the classification of the dam in the
future. Monitoring currently required by ODNR would no longer be mandated.
Removing the dam would remove the lake that park patrons and past campers are
familiar with. Instead, the stream would be restored and would look similarly to the
stream that is upstream of this lake connecting Upper Lake to Lower Lake. The fairly
steep 1.7% grade channel that is upstream of this reservoir would continue at
approximately the same grade and natural features would enhance the channel to
stabilize the stream and banks from excessive erosion while also providing the sound of
falling water across rocks that some find tranquil. For reference, some pictures of the
stream between Upper Lake and Lower Lake are included below, as a restored stream
in this area would likely mimic this section of stream.

15

Stream Between Upper Lake and Lower Lake - March 1, 2016

The only documented historical feature on the site is the Kirby Mill. This structure could
be maintained with either option: repair or removal of the dam. The two patented intake
dams have not been in service since at least 1979. Remnants of the dams were not
observed on site; therefore, neither option allows preservation of the patented intake
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dams. The lake was a feature of the patented intake dams; however, it has not
remained sediment free since at least 1979 when the intake dams were not in service.
While the intent was to construct a lake that had reduced fouling, now this artificial lake
operates the same as any other artificial lake created by a dam. The main 60-foot dam
was originally constructed in 1920 and was significantly altered in 1980. To repair the
dam, it would need to be significantly altered again, reducing its link with history.
Removing the dam could include breaching a portion of the dam and leaving some of it
in place to show a piece of history.
Local Comparable Projects
Filtration Plant Dam, City of Kent, Ohio
The City of Kent owned the Filtration Plant Dam on Plum Creek, which was built in 1887
and was classified as a Class III structure. The reservoir was located entirely on the
City’s Plum Creek Park property. The principal spillway was a concrete weir buttress
that was approximately 10 feet high and 20 feet long. This dam was smaller and had
less associated risk than the Lower Lake Dam. A 1995 ODNR inspection revealed slope
instability, seepage, trees on the dam crest, and an inoperable lake drain. Their
inspection required an engineering hydrologic and hydraulic study, structural repairs,
and updates to the Operation and Maintenance Manual and an Emergency Action Plan.
The results from the Filtration Plan Dam ODNR inspection were strikingly similar to the
results from the Lower Lake Dam. The cost estimate for the work necessary to comply
with the requirements in the ODNR inspection for the Filtration Plant Dam in 1995 was
$800,000 to $1,500,000. This price did not include ongoing maintenance costs or the
annual fee required.
Instead, the City chose to demolish the concrete principal spillway in 2009.The nearly
2,000 linear feet of stream that had been covered by the reservoir behind the dam was
also restored and enhanced and became an aesthetic focal point, source of ecological
education, and a new passive recreation resource for Plum Creek Park. The final
construction cost of the dam removal, stream restoration, large culvert replacement
(approximately $700,000 of the project cost), and park features such as an
amphitheater, trailheads and trails was $1,158,183. The City received $1,063,359 of
grant funding for the project due to the ecological benefits received by removing the
dam and restoring the stream. The project was awarded the Ohio Stormwater
Association Government Projects Award in 2011.
Monitoring of the biological stream quality was performed by the Ohio Environmental
Protection Agency before and after the dam removal and stream restoration. The
Qualitative Habitat Evaluation Index improved dramatically from 35.5 in 2009 before the
project to 75.75 in 2014 after the project. Sample before and after photographs of
segments along the stream are shown below.
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German Farm Dam, Allen County, Ohio
This public dam on the Auglaize River was constructed in the 1930’s and was removed
in 2002. It was a concrete arch dam approximately 6 feet high. The dam had been used
for recreation and was removed for fish and wildlife habitat improvement, water quality
improvement, and to reduce its public safety hazard. Federal and State funding assisted
with the $48,750 cost to remove the dam.
Munroe Falls Dam, City of Munroe Falls, Ohio
This 13-foot high dam on the Cuyahoga River was constructed in the 1817 and was
removed in 2006. The masonry public dam was built for industrial water supply and was
removed for aesthetic enhancement, fish and wildlife habitat improvement, to reduce its
public safety hazard, and for water quality improvement, as this portion of the Cuyahoga
River was cited in the Ohio EPA’s Total Maximum Daily Load Program as oxygen
impaired. $500,000 of state funding as well as funds from Summit County and others
assisted with the $1.37 million cost to remove the dam and restore nearly three miles of
streambank as well as stabilization of several tributaries flowing into the former
impoundment caused by the dam. Before and after photographs are shown below.

Middletown Hydraulic Dam, Butler County, Ohio
This 10-foot high dam on the Great Miami River was constructed in 1840 and failed and
was subsequently removed in 1993. The public dam had been abandoned, but had
been built for navigation. It was removed for fish and wildlife habitat improvement and
because it was a public safety hazard. State funding assisted with the $231,975 cost to
remove the dam.
Fifth Avenue Dam, City of Columbus, Ohio
This 8-foot high dam on the Olentangy River was constructed in 1935 to generate
hydropower for a plant that has not been in operation since the 1950’s and was
removed in 2012. The public dam was removed for aesthetic enhancement, fish and
wildlife habitat improvement, community revitalization, water quality improvement,
recreational improvement, and because it was a public safety hazard. Approximately
180 linear feet of the concrete arch dam was completely removed and the remaining
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length of the crest was lowered two feet for a cost of $400,000. The restoration cost was
$6.5 million and funding was provided from The Ohio State University, who contributed
$2 million, and local and state agencies including a $3.6 million grant from the Ohio
EPA.
Conclusions
In conclusion, significantly modifying the Lower Lake Dam or removing the Lower Lake
Dam so that the structure is exempt and no longer in ODNR jurisdiction has the best
overall outcome. A preliminary design could be pursued to address the concrete
spillway removal, Kirby Mill protection, and stream restoration while incorporating this
project into the character of the park. Historical features could be highlighted or
represented schematically to educate visitors. Also the many funding sources available
could be pursued for the dam removal and stream restoration that this project would
include.
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