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INTRODUCTION

The City of Massillon authorized ms consultants inc. to perform a hydraulic and hydrologic
study for the Sippo Reservoir. The reservoir is located along Hankins Road and Wales Road,
just north of Lincoln Way. The intent of the study is to determine if the dam is capable of
meeting the Ohio Department of Natural Resources (ODNR) criteria for passing a design year
storm. The study will also identify environmental concerns and necessary environmental permits
that would be needed for any improvement for the project.

ODNR has classified Sippo Reservoir as a Class 1 structure (the highest classification) since
failure of the dam could result in the loss of life. This classification requires that the spillway be
capable of passing the Probable Maximum Flood (PMF). For this watershed basin, the Probable
Maximum Precipitation (PMP) is 34.5" of rainfall over a 72 hour period. This storm event is
equivalent to a 1,000 year storm. For reference, most storm drainage structures are designed for
a 25 year storm, and bridges are designed for a 100 year storm.

This study will utilize previous ODNR Dam Inspection Reports as historical data. An analysis of
the present spillway capacity will be generated along with possible improvements to the dam to
meet the ODNR criteria for the Class 1 dam.

WATERSHED DRAINAGE BASIN

Sippo Reservoir consists of a 14.9 square mile drainage basin as shown in Figure 1. The
drainage basin extends from Lincoln Way on the southerly end to Strausser Street in Jackson
Township on the northern end. Two series of lakes feed Sippo Creek. The lake series feeding
Sippo Creek from the north is Lake Slagle which flows into Lake O’Springs which flows into
Lake Cable. The lake feeding Sippo Creek from the south is Sippo Lake.

T4z
A total watershed area of 2.51 square miles flows into Lake Cable. Eer Sippo Lake, the’
watershed area is 3.10 squares miles. Thus, these two drainage basins total 5.61 square miles,
which is nearly 40 percent of the total watershed. These basins are sufficiently large enough to
be included in the hydraulic model for the total Sippo Reservoir basin.

Figure 1 also shows the Soils Classification for the entire 14.9 square mile basin. Areas shown
in cyan consist of the “B” type soils, in yellow the “C” type soils, and in green the “D” type soils.
The “B” type soils exhibit good soils permeability and absorb storm water runoff more readily
than the “C” or “D” type. “D” type soils have poor permeability and storm water runoff is very
high. This information was gathered from the ODNR Ohio Capability Analysis Program
(OCAP).
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HYDRAULIC AND HYDROLOGIC MODELING

To perform the hydraulic modeling for the Sippo Reservoir, ODNR Dam Inspection Reports for
Lake Cable and Sippo Lake from 1992 were used to obtain watershed information and spillway
dimensions. This information was then inputted into the U.S. Army Corps of Engineers HEC-1
computer program to simulate the major flood events through the lakes.

For determining flood hydrographs, the Probable Maximum Precipitation was obtained from the
HMR-52 computer program. This program generates a 6 hour unit hydrograph along with an
expected peak flowtime. The computer output also generates the predicted hourly rainfall for the
72 hour period. This hourly rainfall is inputted into the HEC-1 computer program to simulate the
Probable Maximum flood. As mentioned earlier, the 72 hour rainfall totals 34.5 inches of rain.

Routings were performed for the 10%, 20%, 25%, 50% and 100% Probable Maximum Flood
(PMF). The 10% PMEF is roughly equivalent to the 100 year storm. The 100 year storm event is
typically used to set the elevation for an emergency spillway. The summary of the HEC-1
computer printout for the existing spillway is shown. This table shows that the existing spillway
can safely pass the 100 year storm. However, the 100% PMF will overtop the dam which is

unacceptable for ODNR criteria.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM
OF RESERVOIR DEPTH STORAGE OUTFLOW

PMF W.S.ELEV OVERDAM AC-FT CFS
1.00  1001.94 1.34 128. 12485.
0.50 1001.73 1.13 12L, . 5907.
0.25 1001.63 1.03 117. 2637.
0.20 1001.61 1.01 116. 2097.
0.10 1000.88 0.28 91. 1097.

A summary of the HEC-1 computer run is included in the Appendix. Two computer runs are
provided in the Appendix. The first run uses the height of the dam as shown in the ODNR
report, which shows the 10% PMF will overtop the dam slightly. The second run shows that the
embankment needs to be raised 3' to the elevation of 1002.5 to safely pass the 100% PMF. This
elevation is 5.5' above the existing spillway elevation, and 0.5' below the top of the abutment

wingwall at its highest point.



SIPPO RESERVOIR

It is believed that the reservoir was constructed in 1886 for the Massillon Water Company. The
existing dam consists of a 36" wide rock weir (breadth of 3') located near the center of the
embankment. An additional 78' of earthen embankment exists to the west of the spillway, as
well as 101" to the east, brings the total length of dam to 215'. The height of the spillway is 18.9'.

Photo 1 shows the present embankment. Notice the presence of trees on the upstream face of the
dam. These trees should be removed for safety reasons. If the tree falls during a storm event, it is
possible that the root structure could be undermined. Erosion of the embankment could continue
and a breach of the dam could occur. It is possible that the entire earthen embankment could fail

within a very short time frame.



S

Photo 2 Downstream of Existing Spillway (Rock Weir - 36' in Width)

The overall condition of the spillway is good. There are two areas where a rock has fallen from the
wall which allows erosion to occur. The two locations are along the eastern abutment wall, one at
the downstream side and the other at the upstream side.

Photo 3 Close-up of spillway showing “steps” which dissipates energy
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On Photo 4, notice the trees that are also present on the south side of the embankment. These trees
should be removed for safety reasons as discussed previously. Also, note the present wingwall
extends 30" higher than top of the embankment.

. A -- 7.‘ .'”:; ;
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Photo 5 Eastern embankment, note trees and presence of brick wall
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Photo 5 shows the presence of a 1' wide brick wall. This wall is exposed on both sides of the
spillway for approximately 15'. The top of the brick wall is what ODNR used as the top of the dam.
It should be determined if the wall extends for the entire length of the embankment. The
embankment should also be raised above the wall since it is now possible that the water could flow
over the wall, cause scour and erode the left and right sides of the spillway. This could lead to

possible failure of the dam.

RESERVOIR CONDITIONS

The surface area of the reservoir is approximately 6 acres. The reservoir has the potential of being
18' depth, but the reservoir has been silted up over the years. Approximately 1/3 of the reservoir is
less than 1' deep, and the majority of the reservoir being only 2' to 3' from visual observations.

The ideal water depths for reservoirs this size is a minimum of €', with deeper pools between 10'to
12' needed for optimum reservoir conditions. Providing depths exceeding 10' will provide healthier
fish habitat and control excess aquatic vegetation.

There are two methods for removing materials from the reservoir bottom, either dredging or
excavation of the basin. Dredging is performed by mechanically removing material by a hydraulic
dredge and pumping this material to a disposal area. Excavation of the basin requires the reservoir
to be drained and the bottom is allowed to sufficiently dry to allow heavy equipment to physically
remove and haul out the material. A major problem with trying to excavate this basin is the fact that
the reservoir services a large watershed. The probability of removing all material in a sufficient
amount of time before a large rainfall event occurs is very small. Therefore it could take a
minimum of three months to excavate the bottom, however nine months to one year is more realistic

for this to occur.

By dredging the reservoir bottom, the existing reservoir elevation can be maintained while the
material is removed. Presently, two large dredging operations are being undertaken at Lake Cable
and Sippo Lake. The procedure for dredging at these lakes is similar, but the discharged material
is being handled differently. At Lake Cable, the material is being diverted into large settling basins.
The basins are allowed to dry before the material is removed. This method requires a large amount
of land for the settling basins.

At Sippo Lake, the discharged material is mixed with an organic polymer in a giant rotary mixer.
The polymer binds the suspended solids and the effluent water enters a final polishing pond. The
solids are then pumped to a basin area for final drying and disposal. For either type of dredging, the
final product is a very good organic material that can be used like topsoil.



PRELIMINARY WETLAND FINDINGS AND PERMIT REQUIREMENTS

A field walk was made with the US Army Corps of Engineers (Huntington District) on
November 11, 1997, to discuss the overall project and get some ideas regarding permit requirements.
The field walk identified some small areas at the upstream end of the reservoir as possible wetland
areas. These are at the small island in the reservoir and at a small area on the northwest side of the
stream. A wetland delineation will probably be needed for this area. Since the area is below
headwaters, any wetland encroachment (regardless of size) becomes a permit issue.
Thei®

Generally, individual permits will be needed for whatever the City may do. Thi§ permits shouldn’t
be a big problem for most solutions that could be undertaken. Regulated activities include the

following:

¢ Substantial modifications to the dam or other control structures (minor modifications could
be a Nationwide permit) RS S i To

¢ Dredging or excavation of basin

¢ In-lake sediment collection area

¢ On-stream sediment basins

Besides the Corps of Engineers permit, a 401 Water Quality Certification from OEPA will be
required. For projects of this type, OEPA requirements can be more stringent than the Corps. A
permit from ODNR will also be required for any work on the dam or other control structures.

SEDIMENT BASINS

Sediment basins are devices used normally upstream to reduce the amount of siltation entering into
the reservoir. The material transported can include a variety of soil materials, small stones or road
grit, and rocks. It is impractical to expect to design a system where all solids will be collected and
a clean effluent from storm water runoff will be entering the lake. The main idea for a sediment
basin would be to try to minimize the amount of material entering thellake.) <=o.

As mentioned previously, two large dredging projects are being undertaken at Sippo Lake and Lake
Cable. Over % million cubic yards of material are expected to be removed from these two lakes.
A benefit of this removal is the fact that there will be new areas for material to accumulate in these
lakes before it can enter Sippo Reservoir. These two lakes have nearly 40% of the drainage basin

passing through their spillways.

With new construction activities, soil and erosion control plans are required to minimize the amount
of sediment leaving the site and entering downstream watercourses. This practice has a beneficial
effect on Sippo Reservoir since there will be less sediment entering the lake, in comparison to prior

construction practices.
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Reviewing topographic maps of the Sippo Reseryoir drainage basin, there is no apparent location
for a sediment basin to be conveniently Iocatedénf Sippo Creek. A basin could be constructed, but
this would require a large amount of material fo be excavated along the stream for future storage
areas. This can get quite costly and require additional environmental permits.

; 1_£ o
For the size of Sippo Reservoir, it is more p dent to implement a clean street maintenance program
and keep culverts and catch basins cleaned’periodically. This will further enhance the longevity of

the reservoir. However, it should be expected to need to dredge the reservoir every 30 years or so.

SIPPO CREEK - DOWNSTREAM OF THE DAM

The US Army Corps of Engineers was contacted to discuss the storm sewer network west of Third
Street. This system was installed to minimize flooding from the Tuscarawas River. Basically, there
are two separate systems for handling storm drainage in this area of the City. First, there is a large
pressure conduit that Sippo Creek enters before it exits into the Tuscarawas River. With this conduit
being a pressure conduit, it is designed to contain water for a period of time before it will be released
into the river. The design of the pressure conduit is less than a 100 year storm, so the elimination
of the Sippo Reservoir would have a significant impact on flooding downstream.

The second system consists of the storm drainage network for the city streets. These pipes gravity
flow into a pumping station. The pumping station then discharges the storm water into the pressure
conduit. Inside the pressure conduit are a series of flap gates on storm pipe outlets to prevent water
from surcharging or backing into the pipe. It is important to note that the pumping station has no
real relationship from water flowing through Sippo Creek.

As discussed in the previous section, Sippo Reservoir will contain silt. If the reservoir was
removed, then this silt could settle in the pressure conduit. It could be much more expensive to clean
this conduit than it would be to remove the silt in the reservoir.

SPILLWAY IMPROVEMENT ALTERNATIVES

e

The breaching of the dam is the first alternative to be discussed. If the dam is,breached and the

st e

reservoir is permanently eliminated, the downstream pressure conduit will be%gg_g_aﬁvely‘]impacted.
Elimination of the reservoir would adversely affect the aesthetic quality and recreational value of
Reservoir Park, and would eliminate aquatic habitat. Elimination of the lake would probably involve
extensive OEPA and COE permit requirements. Based on these factors, breaching of the dam is
considered to be the most environmentally damaging alternative, and would require considerable
environmental analysis before it could be eliminated. The cost of breaching the dam itself is
estimated at $25,000. Site restoration, including possible wetland mitigation, would probably

increase project costs to at least $75,000.



The second alternative is the placement of embankment protection on the downstream side of the
dam. The width of the earthen embankment is 78' and 101", which totals 179'. For embankment
protection, a length of 50'is needed. Typically, a concrete material is used on embankments that
will be overtopped during the Probable Maximum Flood. The preliminary cost of this material is
$60 per square yard. The protection cost is estimated at $60,000. Additional earthwork and tree
removal is estimated at- $20 000. Engineering design, permitting preparation and construction
administration would bring thls alternative to $100,000.
‘._.'7 :/Jl ,3) 7..;' S B S
The next alternative wouldgbe raising of the'embankment approximately 3' to contain the full
Probable Maximum FlOOdw It is estimated that to raise the embankment would cost $15,000, with
and an add1t1onal’$10 OOO/for miscellaneous earthwork and tree removal. Engineering design, ,
permitting preparatlon and construction administration would bring this alternative to $35,000. “* /“ e

Y

N
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The last alternative to discuss is the option of constructing an additional spillway. Preliminary
calculations show that an additional spillway 30' in width is needed to safely pass the Probable
Maximum Flood. Ideally, the emergency spillway should be cut into an area of original ground.
One such area could be near the building at the western side of the spillway. The eastern
embankment appears to be all fill. Without having any plans of the dam, the only way of
determining fill and cut areas would be through soils exploration. The length of the emergency
spillway is estimated at 60'. The estimated cost of the concrete spillway, earthwork and tree removal
is $50,000. Soils exploration, engineering design, permitting preparation and construction
administration would bring this alternative to $70,000.

Alternative Description Estimated Cost

Breaching the Dam $ 75,000 N

Embankment Protection $100,000 e Jres

Raising Embankment Jo T ey 835,000 €

Additional Spillway o { § 70,000 el i Pt o F PR 2

The most economical method for bringing the dam into ODNR compliance is the raising of the
embankment 3.

DREDGING COSTS

The surface area of the reservoir is approximately 6 acres. The actual depth of the reservoir is
unknown and can only be obtained by field surveying. If the reservoir surface became frozen, it is
possible that holes can be drilled through the ice to obtain reservoir depths. However, determining
the reservoir bottom contours is outside the scope of this project.

As mentioned previously, the ideal water depths for reservoirs this size is a minimum of 6', with
deeper pools between 10' to 12' needed for optimum reservoir conditions. Assuming that a total
quantity of 20,000 cubic yards of material is excavated (4 acres x:3 feet x 43560 sq.ft/acre /27), at

4
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an estimated cost of $10 per cubic yard, the dredging cost is projected at $200;900. This cost would
include all disposal costs. The above discussion shows that to get a realistic estimate a field survey
has to be performed on the reservoir.

SUMMARY

This study performed a hydraulic and hydrologic analysis on the 14.9 square mile watershed. It was
determined that the present spillway is unable to meet current ODNR criteria for a Class 1 dam. This
criteria is that the spillway be capable of safely containing a Probable Maximum Flood. For this
drainage basin, the Probable Maximum Flood results from a rainfall of 34.5" over a 72 hour period.
This rainfall 1s greater than a once in one thousand years storm event.

The reservoir was found to harbor wetlands. Individual permits from the Corps of Engineers, Ohio
EPA, and ODNR will be needed for whatever the City may do. These permits shouldn’t be a big
problem for most solutions that could be undertaken.

Several alternatives for bringing the dam into ODNR compliance were discussed. The most
economical and environmentally accepted method for bringing the dam into ODNR compliance is
the raising of the embankment 3'.

Alternative Description Estimated Cost
Breaching the Dam $ 75,000
Embankment Protection $100,000
Raising Embankment $ 35,000
Additional Spillway $ 70,000

The estimated costs include all engineering, permitting preparation and construction administration
costs.

The cost of dredging the reservoir is estimated at $286,'000 if the projected 2@,000 cubic yards of
material needs to be removed. This figure could be reduced once quantities are more accurately
determined by field surveying. '

In conclusion, there are feasible alternatives for restoring the dam and reservoir. The estimated
construction costs presented in this study can be further refined during the engineering of the

projects.
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