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Project Location
Margaret Creek 6 is located approximately 4 miles southwest of Athens, south of the
intersection of Township Road 29 and Township Road 27.
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Description of Margaret Creek 6 (Fox Lake)
Fox Lake is Site 6 for the Margaret Creek Conservancy District (MCCD), which is a subdistrict of Hocking Conservancy District (HCD). Margaret Creek 6 is a multiple purpose
lake that provides flood control and recreation opportunities. MCCD cooperates with
ODNR, Division of Fish/Wildlife in operating the lake. Margaret Creek 6 is a compacted
earth fill dam that is 46 feet high, 610 feet long, with 3 horizontal to 1 vertical (3 to 1)
upstream side slope, and 2.5 to 1 downstream side slope. There is a 10-foot wide wave
berm located at the permanent pool elevation on the pool side of the embankment. The
drainage area is 2,566 acres (4.0 square miles). A permanent pool of 47.5 surface
acres provides 465 acre-feet of storage (160 acre-feet for 100-years of sediment storage
and 305 acre-feet for recreation). The principal spillway is a reinforced concrete pipe
system, which maintains the normal pool level and regulates the passage of flood flows.
It consists of an NRCS standard covered top riser 26 feet high, a 30-inch diameter
reinforced concrete pipe, and a stilling basin/plunge pool as an outlet structure. The
emergency spillway is 40 feet wide and is designed to safely pass 6.75 inches of rainfall
occurring in a 6-hour period. The dam was also designed to pass 13.0 inches of rain
occurring in a 6-hour period without overtopping the dam. A 12-inch diameter lake drain
allows the lake to be lowered for maintenance. The NID reference for Margaret Creek 6
is OH00706.
During flood events, the dam was designed to store 710 acre-feet of floodwater up to the
auxiliary spillway elevation which would be slowly released through the principal
spillway. There is 8 feet of elevation between the auxiliary spillway and top of dam.
Total storage at top of dam is 2060 acre-feet.
Potential seepage along the pipe system is controlled with six 9’ x 13’ concrete anti-seep
collars surrounding the concrete principal spillway pipe. There is a foundation trench
drainage system along the downstream toe with 6 inch corrugated metal pipes.
Sponsors of Margaret Creek Watershed
The Sponsors of the Margaret Creek Watershed project include Margaret Creek
Conservancy District, the Ohio Department of Natural Resources, the Athens Soil and
Water Conservation District, Athens County Commissioners, and the Village of Albany.
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Plan View

Brief History and Existing Condition
The original Watershed Work Plan for the Margaret Creek Watershed was developed by
the Natural Resources Conservation Service (then Soil Conservation Service in 1966.
Margaret Creek 6 is one of five floodwater-retarding structures built within the Margaret
Creek watershed from 1967 to 1972 under the authority of the Watershed Protection and
Flood Prevention Act (Public Law 566, 83rd Congress). Margaret Creek 6 was
constructed in 1967.
The structure was planned and built with the primary purpose of flood control. It was
designed to have a 100 year economic life. It is used for recreation activities including
boating and fishing. The structure is in overall good condition. In the fall of 2007 flow
from the right foundation drain (looking downstream) increased from a trickle to pencil
size. This clear water flow has continued with some fluctuation with pool level. The
MCCD continues to closely monitor the flow rate. According to the MCCD the auxiliary
spillway has not experienced flow.
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Hazard Classification
Margaret Creek 6 was originally planned and designed as a significant hazard structure
since it primarily protected agricultural lands. Residential development was not
anticipated, and there was no anticipated loss of life in the event of a dam failure.
The ODNR, Division of Water, Dam Safety Engineering, has regulatory responsibility for
dam safety in Ohio. Margaret Creek 6 was originally reclassified as a high hazard
structure by ODNR in 1983. ODNR Dam Safety reclassified this structure as Class I
(high hazard) based on visual observations and potential hazard downstream of the
dam. ODNR Dam Safety and NRCS criteria require high hazard structures to safely
pass 100% of the Probable Maximum Flood (PMF). A breach analysis was completed
by NRCS in 1994 that confirmed high hazard classification. In 2001, ODNR Dam Safety
performed hydrologic and hydraulic calculations to estimate the capacity of the dam and
the size of the design flood. These calculations indicate the dam can only pass 40% of
the design flood (PMF). An Emergency Action Plan (EAP), with breach inundation map,
was completed in 2003. A copy of the hazard class documentation, breach analysis
summary, and revised breach inundation map are included in Attachment A of this
report.
Status of Operation & Maintenance
Margaret Creek Conservancy District has a current Operation and Maintenance (O&M)
agreement with NRCS to perform O&M for the structure. The O&M agreement expires
on May 13, 2067. The remaining evaluated life of the structure is 58 years. The
conservancy district performs the required annual inspections every April or May. NRCS
has assisted with these annual inspections.
Past and current ODNR dam safety reports indicate the dam is in good condition and
has been well maintained. There are hairline cracks in the riser and concrete cradle that
need to be monitored. ODNR Dam Safety has formally inspected the dam in 1974,
1983, 1992, 2001, and 2007. According to these inspection records, the owner must
develop “plans and specifications as necessary to increase the discharge/storage
capacity to pass the required design flood”. The minimum design flood for Class I dams
is 100% of the Probable Maximum Flood
Rehabilitation Needs
Several items need to be addressed in order for Margaret Creek 6 to meet current State
Dam Safety and NRCS criteria associated with a high hazard structure. The
rehabilitation program requires that the useful life of the structure must be extended
beyond the original evaluated life. The evaluated life for Margaret Creek 6 must extend
past the year 2067. General rehabilitation work would include:
1. Modify the dam and auxiliary spillway to safely pass or contain the larger
runoff from the rainfall required for design of a high hazard structure. This
may consist of raising the dam and/or widening the emergency spillway,
adding a roller compacted concrete (RCC) chute spillway through the dam, or
combinations of these.
2. Ensure that appurtenant structures (riser tower, internal drains, etc.) meet
current NRCS and State Dam Safety criteria.
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3. Ensure that the sediment pool has a minimum sediment storage capacity that
matches the rehabilitated evaluation life period.
Eligibility for Dam Rehabilitation Program
Margaret Creek 6 is eligible for NRCS assistance authorized under the Rehabilitation
provisions of the Small Watershed Program. Funding for rehabilitation is based upon a
priority ranking system, which considers the potential for dam failure and the potential
consequences of dam failure. High hazard structures are given a higher ranking for
funding than low hazard structures. A completed Evaluation of Potential Rehabilitation
Projects spreadsheet is included in Attachment B of this report.
The Sponsors of the potential rehabilitation project should be aware that additional
landrights might be required for construction. The Sponsors are responsible for paying
this cost but this cost can be included in the total project cost of the rehabilitation project.
The rehabilitation provisions of the PL 106-472 can provide 65% of the total
rehabilitation cost, but shall not exceed 100% of the actual construction costs incurred in
the rehabilitation. Total rehabilitation cost for the project shall include all costs
associated with all components of the project, including acquisition of land, easements,
rights-of-way, project administration, non-Federal technical assistance (TA), nonstructural measures, contracting, and construction. The cost of TA provided by NRCS
shall not be considered part of the total cost of the rehabilitation project. If the Sponsors
provide or otherwise obtain TA for planning, design, and/or construction, the TA cost is
included in the computation of total cost of the rehabilitation project. The Sponsor is
responsible for the cost of all water, mineral, and other resource rights and all federal,
state, and local permits, which are not considered part of the total cost of the
rehabilitation project. The Sponsors’ 35% can be in the form of cash, in-kind services,
the value of land rights in addition to those acquired for the current project, or any
combination of these items.
Potential for Addressing Other Resource Needs
If rehabilitation is pursued, the Sponsors will have the opportunity to investigate the
addition of other purposes to the site. There are no known additional resource needs at
this time.
Potential Scope of the Rehabilitation Project
The following are potential rehabilitation alternatives that exist for the site.
1. Rehabilitate the structure to meet current State Dam Safety and NRCS criteria
for a high hazard structure. The structure must be able to safely pass the PMF.
These options briefly outlined below:
 Alternative 1 - Widen the spillway from 40 feet to 330 feet without
modification to the dam. Approximately 375,000 CY of excavation would be
required. A splitter dike would be required in the spillway to divide the flow.
The cost estimate range is $3,500,000 to $4,000,000.
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Alternative 2 - Raise the top of dam 3 feet and widen the spillway from 40 feet
to 150 feet. Approximately 150,000 CY of excavation and 15,000 CY of
earthfill would be required. It is assumed that the excavated material could
be used to raise the dam. The cost estimate range is $2,000,000 to
$2,500,000.
Alternative 3 – Similar to Alt 2 above except excavation and earthfill
quantities would be balanced. The top of dam would be raised 7.4 feet and
the spillway widened from 40 feet to 65 feet. Approximately 40,000 CY of
excavation and earthfill would be required. The auxiliary spillway would need
to be armored to be stabile during high flow. The 30 inch pipe would need to
be extended approximately 40 feet and the plunge pool would be replaced
with an impact basin. The cost estimate is $1,250,000 to $1,750,000.
Alternative 4 - Construct a 200-foot wide roller compacted concrete (RCC)
chute spillway through the dam to increase spillway capacity. Dam and
existing auxiliary spillway would remain as they are currently. Cost estimate
is $1,000,000 to 1,250,000.
Another alternative considered included raising the dam 8.7 feet without
widening the spillway. The existing 40-ft wide spillway would however need
to be armored to remain stable. The 30 inch pipe would need to be extended
almost 50 feet and the plunge pool would be replaced with an impact basin.
No cost estimate was calculated for this option.

2. Remove the downstream hazards and enact zoning restrictions within the breach
inundation zone to prevent future development. This option is not considered
viable due to the extent of development and the low likelihood of additional local
zoning being enacted that would restrict future development.
3. Remove or breach the structure to eliminate the capacity of the structure to retain
floodwater. This would eliminate the potential for a breach of the structure during
a storm event. Since the O&M agreement with NRCS has not expired, this
option may require the sponsor to reimburse the federal government for any
remaining benefits that the structure may provide over the remainder of the
lifespan of the O&M agreement. This option is not considered viable due to the
local reliance on the flood control benefits provided by the structure.
Rehabilitation Process
The Sponsors submitted an application for federal dam rehabilitation assistance on
March 16, 2007. The application included all of the required items.
If the project is selected for planning, the site will go through the conventional watershed
planning process with consideration and evaluation of all potential alternatives and their
impacts (economically, environmentally, socially, etc.). During the planning process,
there will be opportunities for public participation and comment.
The estimated time frames for the activities are:
• Planning:
1 year minimum
• Design:
1 year
• Implementation:
1 year
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Breach Analysis
NRCS conducted a breach analysis and evaluated the hazard classification for Margaret
Creek 6. The dam is located in Section 1, Waterloo Township, Athens County, Ohio, on
the West Branch Margaret Creek, approximately 2.3 miles upstream of the confluence
with Margaret Creek. The analysis continued downstream approximately 2.7 miles to
the Hocking River in the City of Athens.
To evaluate the hazard classification, NRCS performed a sunny day breach analysis
with the water level at the crest elevation of the auxiliary spillway. First, the minimum
peak discharge for a breach of this dam was calculated based on the criteria in NRCS
Technical Release 60, Earth Dams and Reservoirs. The minimum peak discharge was
then used to calculate the breach hydrograph using criteria in NRCS Technical Release
66, Simplified Dam breach Routing Procedure. Flood discharges expected downstream
were determined by routing the breach hydrograph through valley cross sections
downstream of the dam, using NRCS WinTR-20 Program. The peak discharges
downstream were input into HEC-RAS (USACE) to determine water elevations. . The
breach evaluation extended downstream to the point where the “sunny day” breach flood
depth equals the 100-year flood depth without a breach.
The results of the breach analysis are shown on the dam breach inundation maps
(attached). Based on the latest available ortho imagery (2007), there are 5 bridges, 10
unclassified structures (homes, businesses, outbuildings), and 40+ house trailers within
the breach inundation area. There is the potential for loss of life in the event of a dam
failure.
Based on this analysis, the NRCS has confirmed the classification of Margaret Creek 6
as a high hazard dam.

------------------------------------------Scott J. Jerrome
Planning Engineer

------------------------------------------Michael J. Monnin, P.E.
State Conservation Engineer
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