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Introduction

It has been reported that several streets, intersections, and private properties surrounding the
campus of Cumberland University have routinely experienced flooding during short, intense
rainfall events. This causes unsafe conditions for motorists, and also causes nuisance flooding for
property owners in the area.

The City of Lebanon commissioned Neel-Schaffer, Inc. to perform a comprehensive drainage
analysis of this area in order to identify conceptual drainage improvements that will help reduce
flooding. The following report describes methodology utilized and results obtained in the
drainage analysis. In addition, both structural improvements and routine maintenance items
were identified, and preliminary estimated project costs are included.

Field Review

The west side of the field review began at the corner of Leeville Pike and Pennsylvania Avenue.
Water is collected from street runoff flowing east on Leeville Pike into an 18-inch reinforced
concrete pipe (RCP) inlet of a catch basin. The catch basin empties into another 18-inch RCP and
the water flows east through the street ditch until emptying in a small stream flowing north. On
its west bank, the stream collects water from street runoff flowing west near 300 Leeville Pike.
Further north upstream, the stream collects runoff from West Sunset Drive through 12-inch
driveway drains. The stream collects water from street runoff from Martin, Cleveland, and
McClain Avenues as well. Further north, a 12-inch corrugated metal pipe (CMP) cross drain and
beneath South Tarver Avenue directs runoff along West Spring Street and into the main stream.
The stream crosses West Spring Street through a 10-foot by 44-inch box culvert. At this point
roadside drainage is also emptied into the stream from West Spring Street on both the east and
west banks. The stream continues to flow north and collects water from a 16-inch plastic ditch
connected to a series of catch basins located on Pennsylvania Ave. The stream flows through
another box culvert at the intersection of South Tarver Avenue and West Main Street. Water is
also collected here from storm drains along West Main Street on both the east and west banks.

The east side of the field review began at the corner of South Maple Street and Leeville Pike.
Drainage is collected from storm drains flowing east along Leeville Pike and collected into a 24-
inch RCP located at the south corner of South Maple Street. Water is collected into storm drains
along South Maple Street and flows north. The water continues to drain north and also collects
runoff from Cumberland Drive as well as from McClain Avenue. The ditch then flows into a series
of catch basins and pipes and empties east into street drainage on Newby Street that drains into
Sinking Creek, which flows north, parallel to U.S. Highway 231. Newby Street also collects runoff
from the curb and gutter drainage on University Avenue just north of it. Further north, at the
corner of West Spring Street and South Maple Street, water is collected from street runoff along
West Spring Street flowing east into a series of storm drains and catch basins before emptying
into Sinking Creek.
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Watershed Description

The study area consists of seven separate drainage areas that cover a combined area of
approximately 134 acres (0.21 square miles). Seven primary areas of interest were identified,
with each point having a defined drainage area. Figure 1 presents the drainage area locations
and calculated hydrologic parameters for the following Points of Interest:

e Point of Interest A — Watershed outfall at West Spring Street bridge over Sinking Creek:
This receives runoff from approximately 38 acres, which includes the northeastern
drainage area of Cumberland University and the drainage area between South
Greenwood and this outfall. The portion of West Spring Street between South
Greenwood Street and Sinking Creek has been known to flood during frequent, intense
storms, which causes unsafe conditions for motorists.

e Point of Interest B — South Greenwood Street at West Spring Street:

This includes the northeastern portion of Cumberland University. A potential detention
pond site was evaluated at the southwest corner of this intersection. The drainage area
at this point is approximately 14 acres, and runoff from this area drains eastward to Point
of Interest A. This intersection has been known to flood during frequent, intense storms,
which causes unsafe conditions for motorists.

e Point of Interest C — The intersection at McClain Avenue/Cumberland Drive and South
Greenwood Street:

This intersection receives runoff from approximately 29 acres. This area drains eastward
along Cumberland Drive. This intersection has been known to flood during frequent,
intense storms, which causes unsafe conditions for motorists.

e Point of Interest D — Martin Avenue at South Tarver Avenue:

The drainage area at this intersection is approximately 12 acres, and runoff from this area
drains westward along Martin Avenue and into Tarver Branch. This intersection has been
known to flood during frequent, intense storms, which causes unsafe conditions for
motorists.

e Point of Interest E — West Spring Street at South Tarver Avenue:

This intersection receives runoff from approximately 8 acres of the northwest portion of
Cumberland University, and runoff from this area drains westward along West Spring
Street and into Tarver Branch. This intersection has been known to flood during frequent,
intense storms, which causes unsafe conditions for motorists.

e Point of Interest F —Intersection of West Spring Street at Pennsylvania Avenue:

This intersection receives runoff from approximately 24 acres, and runoff from this area
drains eastward along West Spring Street and into Tarver Branch.

e Point of Interest G — Residences near the intersection of Martin Avenue and Cleveland

Avenue:
This area receives runoff from approximately 24 acres, and runoff from this area drains
across Cleveland Avenue and into Tarver Branch. Several residences near this intersection
experience frequent flooding. According to the property owner at 1107 Cleveland
Avenue, minor flooding of yards and streets in this area occurs approximately 4 times per
year.
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Sub-basins for the watershed were delineated to provide an estimation of the storm water runoff
at each of the areas of interest. The sub-basin boundaries were estimated based on the 5-foot
interval topographic mapping provided by the City, and from information obtained during the
field review.

The hydrologic model used in this analysis is HEC-HMS, developed by the U.S. Army Corps of
Engineers. The Soil Conservation Service (SCS) method was used to compute storm water runoff
for various frequency recurrence intervals. The SCS procedure is based on land use, soil data, and
other topographic features which together are used to estimate the runoff potential (known as
the Runoff Curve Number) at each area of interest.

Land use within the study area was determined from aerial photography and includes residential,
commercial and educational developments. Hydrologic Soil Group data was obtained from the
Natural Resource Conservation Service (NRCS). Runoff Curve Numbers within the watershed
range from 83 to 88, which reflects the dense urbanization of the drainage areas. A summary of
the hydrologic parameters is presented on Figure 1.

Analysis and Recommendations

Analysis of Point of Interest A — Drainage along West Spring Street

It was noted during the field review that the storm sewer system along West Spring Street to the
east of South Greenwood Street is very shallow and clogged with sediment. Furthermore, it is
believed that the inlets near the intersection are not low enough to capture runoff efficiently,
and the existing storm sewer is undersized. These issues all contribute to the frequent flooding
of the intersection.

Therefore, it is recommended to remove the existing storm sewer and replace it with 1,375 linear
feet of curb and gutter system. The main trunk of the curb and gutter system will be on the
south side of West Spring Street, and will consist of 38” by 60” Elliptical Reinforced Concrete Pipe
(ERCP). Typical curb and gutter inlets should be connected to this storm sewer. The curb and
gutter system will cross beneath the railroad and will outfall into Sinking Creek at the same
location as the existing storm sewer.

For this preliminary analysis, only the approximate size of storm sewer was determined (based on
10-year storm). It may be determined during the survey/design phase that the presence of
numerous utilities, the crossing beneath the railroad, and other potential conflicts/constraints
may preclude the recommended improvements. Details of recommended drainage
improvements are shown on Figure 2.

Analysis of Point of Interest B — Potential detention site at West Spring Street and South
Greenwood Street

During the initial phases of the project, a location for a potential detention area was identified at
an open tract of land to the southwest of the intersection of South Greenwood Street and West
Spring Street. Runoff from the northeastern portion of Cumberland University (14 acres) drains
to this point naturally. Therefore, a proposed 0.85 acre detention pond was analyzed in the

hydrologic model. As stated above, the storm sewer along West Spring Street is very shallow. I.'
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Therefore, the depth of the proposed pond is limited since the outflow would need to enter the
existing storm sewer system. A conceptual development plan of the Cumberland University
campus was used to determine the conceptual dimensions of the pond. It was determined that
the maximum dimensions that are feasible for the proposed detention pond consist of a length of
225 feet, a width of 165 feet, and a depth of two feet.

Hydrologic analysis of the proposed detention pond shows a minimal reduction in storm water
outflows from the detention area into the storm sewer system. East of South Greenwood Street,
immediately downstream of the pond, the 2-year discharge would only be reduced by
approximately 11%, while the 25-year discharge would only be reduced by less than 1%. At the
outfall, near the railroad, the 2-year discharge would be reduced by approximately 8%, while the
25-year discharge would remain unchanged. Therefore, the detention basin would not have
sufficient capacity to mitigate the existing flooding issues along West Spring Street. However, if
the recommended improvements for Point of Interest A (proposed storm sewer along West
Spring Street) are implemented, there will be no need for a detention pond at this location.
Therefore, it is not recommended to construct a detention pond at the parcel to the southwest of
the intersection of West Spring Street and South Greenwood Street.

Analysis of Point of Interest C — Drainage at intersection of McClain Avenue/Cumberland Drive
and South Greenwood Street

It was noted during the field review that there are several pipes beneath the intersection of
South Greenwood/McClain/Cumberland Avenue. It appears that several of the pipes were
retrofitted to add capacity to the system; but the manner in which the pipes are routed provides
for a very inefficient drainage system and contributes to the frequent flooding of the intersection
and streets. Furthermore, the outfall of the pipe system at this intersection drains into a
roadside ditch on the south side of Cumberland Drive, but the ditch disappears, forcing water
onto the road before it enters a street inlet approximately 500 feet east of the intersection. This
inlet is connected to a large elliptical corrugated metal pipe (32” by 53”), which outfalls behind
the residence at 215 Cumberland Drive and drains into a small ditch with no positive drainage.
Therefore, water fills up low spots along the properties between Cumberland Drive and
University Avenue, leading to marshy conditions during most of the wet season due to lack of
positive drainage.

Therefore, it is recommended to remove the existing pipes at the intersection of South
Greenwood/McClain/Cumberland and replace them with 730 linear feet of single 36” Reinforced
Concrete Pipe beneath South Greenwood Street, running to the east along the north side of
Cumberland Drive. The new storm sewer will also connect to a catch basin near 215 Cumberland
Drive and turn north in the same location as the existing storm sewer. However, it is
recommended to construct a 0.4-acre detention pond on a vacant lot behind 215 Cumberland
Drive in order to store and slowly release concentrated storm water that will drain to this point
faster than the current system allows. This pond/control structure configuration will mitigate any
increase in discharge to this outfall point to prevent downstream damages, and will also help to
solve local flooding issues along South Maple Street that occur when the aforementioned low
areas fill up during large storm events and overflow toward South Maple Street.
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In addition, it is recommended to reroute the drainage from the south side of McClain Avenue to
the south along the west side of South Greenwood and install a new 42” RCP beneath the road
that outfalls to a former detention area behind the Cumberland University dormitory. It was
discovered during the field review that a large portion of the soccer field formerly served as a
detention pond, but has been filled in with earth. A concrete riser outlet structure was found
buried along the east side of the field. It is unclear how large the pond was or why it was filled in,
but it should be restored to its original design specifications immediately since it could be causing
downstream flooding issues to the east. This should be the responsibility of the University.
Currently, water flows across the former pond site (currently a soccer field) and fills up low spots
along the properties on the south side of Cumberland Drive, leading to marshy conditions during
most of the wet season due to lack of positive drainage.

The proposed storm pipe will have a length of 310 feet and will discharge to a ditch that will carry
outflow into the restored University detention pond. In addition, it is recommended to construct
a new 0.3-acre detention pond on a vacant lot immediately east of the restored detention pond
in order to control the concentrated storm water that will drain to this point faster than the
current system allows. The new pond should be combined with the restored University pond,
and a new outlet structure or pipe should be placed at the new pond outlet to mitigate any
increase in discharge to this outfall point to prevent downstream damages. The new pond
system will also help to solve local flooding issues along South Maple Street that currently occur
when the aforementioned low areas fill up during large storm events and overflow toward South
Maple Street.

For this preliminary analysis, only the approximate sizes of storm sewers and detention ponds
were determined (based on 10-year storm). Pond control structures were not sized and
therefore actual decreases in storm water discharge cannot be determined. It may be
determined during the survey/design phase that numerous utilities and other potential
conflicts/constraints, and the permanent drainage easements required for the ponds may
preclude the recommended improvements.

Details of recommended drainage improvements are shown on Figure 2.

Analysis of Point of Interest D — Drainage at intersection of Martin Avenue and South Tarver
Avenue

It was noted during the field review that there are several pipes beneath the intersection of
Martin Avenue and South Tarver Avenue, including a long 12” RCP that discharges to a roadside
ditch. The pipes are undersized, and the roadside ditches in this area are in need of
maintenance. The inlets near the intersection are not low enough to capture runoff efficiently.
Plus, the manner in which the pipes are routed provides for a very inefficient drainage system
and contributes to the flooding of the intersection and streets.

Therefore, the logical solution is to convert the section of Martin Avenue between South Tarver
Avenue and the creek to a curb and gutter system, which will replace the driveway pipe/ditch
system and remove runoff from the road more quickly and efficiently than the catch basins and
small pipes at the intersection. Plus, the curb and gutter system will prevent the need for future

ditch/driveway pipe maintenance. The main trunk of the curb and gutter system will be on the I.'
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south side of Martin Avenue, and will consist of 430 linear feet of 30” RCP. Typical curb and
gutter inlets should be connected to this storm sewer. The outfalls of the curb and gutter system
will drain into Tarver Branch near the existing box culvert beneath Martin Avenue.

For this preliminary analysis, only the approximate size of storm sewer was determined (based on
10-year storm). It may be determined during the survey/design phase that the presence of
numerous utilities and other potential conflicts/constraints may preclude the recommended
improvements.

Details of recommended drainage improvements are shown on Figure 2.

Analysis of Point of Interest E — Drainage at intersection of West Spring Street and South Tarver
Avenue

It was noted during the field review that there are several pipes beneath the intersection of West
Spring Street and South Tarver Avenue. It appears that the manner in which the pipes are routed
provides for a very inefficient drainage system and contributes to the flooding of the intersection
and streets. All of the runoff draining to this intersection outfalls to a roadside ditch on the north
side of West Spring Street that drains to the west toward Tarver Branch. Furthermore, the invert
of the 16” RCP beneath West Spring Street on the east side of South Tarver Avenue sits about 18
inches lower than the 8” pipe that drains back to the west side of South Tarver. This means that
water draining from the south of the intersection (on the east side of South Tarver Avenue) has
to fill up the roadside ditch almost to the edge of pavement before being able to drain back
across South Tarver Avenue into the ditch that carries it to the creek. This issue is definitely
contributing to the flooding of this intersection. Plus, the 8” cross drain beneath South Tarver
Avenue is severely undersized.

Therefore, the logical solution is to convert this section of West Spring Street between South
Tarver Avenue and the creek to a curb and gutter system, which will replace the driveway
pipe/ditch system and remove runoff from the road more quickly and efficiently than the catch
basins and small pipes at the intersection of West Spring Street and South Tarver Avenue. Plus,
the curb and gutter system will prevent the need for future ditch/driveway pipe maintenance.
The main trunk of the curb and gutter system will be on the south side of West Spring Street, and
will consist of 390 linear feet of 19” by 30” ERCP. Typical curb and gutter inlets should be
connected to this storm sewer. The outfalls of the curb and gutter system will drain into Tarver
Branch near the existing box culvert beneath West Spring Street.

For this preliminary analysis, only the approximate size of storm sewer was determined (based on
10-year storm). It may be determined during the survey/design phase that the presence of
numerous utilities and other potential conflicts/constraints may preclude the recommended
improvements.

Details of recommended drainage improvements are shown on Figure 2.
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Analysis of Point of Interest F — Drainage at intersection of West Spring Street and Pennsylvania
Avenue

It was noted during the field review that there are several pipes beneath the intersection of West
Spring Street and Pennsylvania Avenue. It appears that the pipes are undersized and the inlets
near the intersection are not low enough to capture runoff efficiently, thereby contributing to the
frequent flooding of the intersection and streets. All of the runoff draining to this intersection
outfalls to small roadside ditches on both sides of West Spring Street that drain to the east
toward Tarver Branch. The roadside ditches in this area have lost capacity due to siltation and
are in need of maintenance.

Therefore, the logical solution is to convert this section of West Spring Street between
Pennsylvania Avenue and the creek to a curb and gutter system, which will replace the driveway
pipe/ditch system and remove runoff from the road more quickly and efficiently than the catch
basins and small pipes at the intersection. Plus, the curb and gutter system will prevent the need
for future ditch/driveway pipe maintenance. The curb and gutter system will consist of 460 linear
feet of 24” by 38” ERCP on each side of West Spring Street. Typical curb and gutter inlets should
be connected to this storm sewer. The outfalls of the curb and gutter system will drain into
Tarver Branch near the existing box culvert beneath West Spring Street.

For this preliminary analysis, only the approximate size of storm sewer was determined (based on
10-year storm). It may be determined during the survey/design phase that the presence of
numerous utilities and other potential conflicts/constraints may preclude the recommended
improvements.

Details of recommended drainage improvements are shown on Figure 2.

Analysis of Point of Interest G — Drainage near intersection of Martin Avenue and Cleveland
Avenue

It was noted during the field review that roadside ditches along Martin Avenue are not large
enough for the volume of water draining to them. Plus, water is forced to make a 90-degree
bend to the north at the intersection of Martin and Cleveland Avenues. This drainage travels in a
roadside ditch on the west side of Cleveland Avenue before crossing beneath this road through
an elliptical CMP. The pipes in this area are undersized, and the roadside ditches in this area are
in need of maintenance. Plus, the manner in which the roadside drainage is forced to make a 90-
degree bend contributes to the flooding of the intersection, streets, and private properties.
Another local property drainage issue is caused when the capacity of the pipe beneath the
concrete driveway at 313 Pennsylvania Avenue is exceed and the excess discharge flows north
across the driveway and into the back yards of the properties at 314 and 316 Cleveland Avenue.
These yards remain marshy during most of the wet season due to lack of positive drainage back
to the roadside ditches.

Therefore, to help solve both the local property drainage and the street drainage issues, it is
recommended to divert drainage entering the aforementioned driveway pipe at 313
Pennsylvania Avenue into a storm drain that will effectively cut off the 90-degree bend at
Cleveland Avenue, while also providing a means for the low areas in the two yards at 314 and 316

Cleveland Avenue to drain toward the Cleveland Avenue cross drain. In addition, the existing I.'
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elliptical CMP cross drain beneath Cleveland Avenue is recommended to be upgraded to a
double-24”" by 38” elliptical RCP. Downstream ditch improvements are also needed between this
pipe’s outlet and the outfall into Tarver Branch.

For this preliminary analysis, only the approximate sizes of storm drains were determined (based
on 10-year storm). It may be determined during the survey/design phase that the presence of
numerous utilities and other potential conflicts/constraints, including acquisition of property
easements, may preclude the recommended improvements.

Details of recommended drainage improvements are shown on Figure 2.
A description of the proposed structural improvements and preliminary estimated project costs

are shown below. The following costs include engineering/design fees and provision for 20%
contingency:

Preliminary Estimated

Structural Improvements (See Figure 2) Project Cost

Point of Interest A — Storm sewer/curb & gutter along West Spring

Street between South Greenwood Street and Sinking Creek $  457,500.00
Point of Interest B — Potential detention site at West Spring Street
and South Greenwood Street S N/A

Point of Interest C — Storm sewer/curb & gutter along Cumberland
Drive, rerouted storm drain beneath South Greenwood near
dormitory, two detention ponds (0.3 acre and 0.4 acre) with

inlet/outlet ditches S  267,000.00

Point of Interest D — Storm sewer/curb & gutter along Martin Avenue

between South Tarver Avenue and creek (Tarver Branch) S 139,400.00

Point of Interest E — Storm sewer/curb & gutter along West Spring

Street between South Tarver Avenue and creek (Tarver Branch) S 131,800.00

Point of Interest F — Storm sewer/curb & gutter along West Spring

Street between Pennsylvania Avenue and creek (Tarver Branch) S 158,200.00

Point of Interest G — Storm sewer and drainage improvements

between Martin Avenue/Cleveland Avenue and creek (Tarver Branch) $ 29,100.00
Total Cost of Recommended Structural Improvements $1,183,000.00

Routine Maintenance

In addition to the structural recommendations described above, numerous routine maintenance
issues were found throughout the study area during the field reconnaissance. Examples of
required maintenance items include removing sediment buildup from culvert inlets, removing
excess vegetation and debris from culvert inlets, and regrading ditches to have positive drainage.
While correcting these deficiencies will not solve any flooding issues, it is critical to correct them
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sooner, rather than later, so that the drainage system can function as designed and conditions do
not worsen, leading to possible flooding problems in the future. A map showing locations
identified as requiring immediate maintenance is included as Figure 3. In addition, a document
containing captioned photographs of each maintenance location is included as Appendix A, with
locations and orientations of each photograph indicated with red arrows on Figure 3. A
preliminary cost estimate for the proposed maintenance items are shown below:

Preliminary Estimated

Infrastructure Maintenance Items (See Figure 3) Project Cost

1. Debris/sediment removal from culvert ends at 36 locations $ 14,400.00
2. Culvert end repair at fourteen locations $9,800.00
3. Debris/sediment removal from channel at three locations — 3,875
L.F. $ 15,500.00
4. Debris/sediment removal from roadside ditch at five locations —
4,010 L.F. $ 16,000.00
5. Remove sediment/debris from catch basins at five locations

$2,500.00
6. Repair catch basins at two locations

$2,000.00

Total Maintenance Cost $ 60,200.00

Property Acquisition and Future Design Considerations

The above costs do not include property acquisition, which will be necessary for Points of Interest
C and G. The proposed detention ponds associated with Point of Interest C are situated on two
mostly undeveloped tracts of land. The tract required for the northern pond is owned by Front
Porch Realty, LLC; and the tract required for the southern pond is owned by BSR Investment, Inc.

Point of Interest G will require small drainage easements from the owners at 313 Pennsylvania
Avenue and 314 and 316 Cleveland Avenue.

It should be understood that no field survey data was available for this study. Elevations were
estimated based on the 5-foot interval topographic mapping provided by the City, and from
information obtained during the field reconnaissance. Therefore the evaluation of the proposed
infrastructure upgrades included as a part of this study should be regarded as conceptual.
Therefore, it will be necessary to conduct full topographic and property boundary surveys during
the design phase to determine the extent of drainage easements required, and to determine the
extent of utility conflicts and other constraints.
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Iem 4 — S Greenwood t. at W. Spring S. Clean catch basin grate. Picture 2173.



Item 5 — West side of . Grenwod St.ust north of Unirsiy Ave. | Clear sediment and debris from
12" CMP under parking lot access drive.
Picture 2176.

- * . m = - 2y 3 .’ g \ § ¢ R ] <
Item 6 — West side of S. Greenwood St. just south of University Ave. Clear sediment and debris from
12” CMP. Picture 2177.



b ' « & ; } 7 e et g i
Item 7 — West side of S. Greenwood St. south of University Ave. Clear sediment and debris from
RCP. Picture 2178.

Item 8 — West side of S. Greenwood St. north of McClain Ave. Repair pipe end section, clear
sediment and debris from CMP. Picture 2182.



Item 9 -S. Greenwood St. and McClain Ave. 2 —14” x 10” elliptical CMP’s under S. Greenwood St.
Repair damaged inlets. Clean out sediment and debris from inlets and outlets.

Outlets of 2-14" x 10" ellip. CMP’s. Picture 189.



Item 10 — S. Greenwood St. and McClain Ave. Repair maged end section of 12” CMP. Picture
2191.



Item 11 - S. Greenwood St. and Martin Ave.. 20” x 10” elliptical CMP. Repair damaged end
sections. Clear sediment and debris from inlet and outlet.




Item 12 — 334 S. Maple St. Repair catch basin cover, clean out catch basin grate, and clear sediment
and debris from HDPE inlet.




Item 13 — 217 Cumberland Dr. Cean debris and sediment from under catch basin grae Picture
2197.

Item 14 — W. Main St. and railroad. Clean sediment and debris from opening of 4’ x 2’ box culvert.
Picture 2213.



Item 16 — W. Main St. and S. Hatton Ave. Clean debris from catch basin grate. Picture 2217.

10



11



Picture 2230.

12

of 10’

x4’ RCB.



Item 21 — W. Sprint St. and Pennsylvania Ave. Clean debris from 20” x 14” ellip. CMP. Picture
2234,

[ . / 3 ; bt 8 ‘-4"'
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Item 22 —W. Spring St. and Pennsylvania Ave. Clear debris from west end of 15” CMP. Picture

2239.
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Item 23 —520 W. Spring St. 24” CMP clogged with debris and sediment. Flush pipe and remove
debris from ditch. Picture 2235
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Item 24 — 338 S. Maple St. to 220 Cumberland Dr. Clear debris and brush from approx. 265 LF of
channel.

Picture 2251.
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Item 26 — 319 S. Maple St. Clear debris from catch ain grate. Picture 227.
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Item 27— 319 S.

Maple St.

2299.

17
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Install grate on catch basin. Picture 2272.
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Picture 2305.
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Item 31 - East sidf S. Tarver Ave. north of St. Frances Cabrini Catholic Churh. ' CIar debris

Item 32— S. Tarver Ave. orthf St. rances Cabrini atholic Crch. ) Ieaderis an sediment
from both ends of 12” CMP. Picture 2312.
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Item 33 - S. Tarver Ave. and McClain Ave. Clear sediment and debris from both ends 20 x 10”
ellip. CMP cross drain. Repair end section. Picture 2315.

Item 34— S. Tarver Ave. from Martin Ave. to McClain Ave. View is looking north towards
McClain Ave. No culverts under sidewalks and driveways on east side of S. Tarver Ave. Provide
positive drainage in ditch. Approx. 310 LF. Picture 2324,
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ltem Martln Ave. and Cleveland Ave. Clear debns from ends of 10" CMP. Plcture 2342.
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Item 39 — Cleveland Ave north of McClain Ave, looking north. Clear debris and sediment from
driveway culverts and ditch. Approx. 400 LF Picture 2344.
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Item 40 - Cleveland Ave. and McClain Ave. Clear debris and sediment from 14 x 9” ellip. CMP
cross drain and repair damaged end section. Note crack in pavement. Picture 2346.

s 1
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Item 41 - Drainage channel running east from Pennsylvania Ave at 227 Pennsylvania Ave. Clear
debris, sediment and brush from approx 200 LF of manmade channel.

. . e N i
Looking west from behind 227 Pennsylvania Ave. Picture 2348.
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Item 42 - Wagoner St. and Pennsylvnia Ave. ear debris from 15” x 10” ellip. CMP. Picture

N

ltem 43 Martin Ave. and Penn

sylva

ni

2352.

e {l . ‘.' A Yl
a Ave. Clear debris and sediment from 23” x 12 CMP.
Picture 2356.
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Item 44 — Martin Ave. from Pennsylvania Ave. to Cleveland Ave. Clear debris and sediment from
roadside ditches and all driveway culverts. Approx. 340 LF each side of road.

%

Ditch & driewy culverts on the north side of Martin Ave. Looing east.

Pictur

e 2364.
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Item 45— W. Sunset Dr. from Pennsylvania Ave. to S. Tarver Ave.. Clean debris and sediment
from roadside ditches and all driveway culverts. Approx. 860 LF each side of road.

Looking east towards S. Tarver Ave. Picture 2381.

Loking west towards Pennsyvania Ave. Picture 2383.
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Item 46 - 511 W. Sunset Dr. Clear debris and sediment from 57’ x 36” ellip. CMP. Picture 2380.

- : # VAR
Item 47 — Pennsylvania and W. Sunset Dr. Improve ditch section

at end of 18” CMP. Picture 2389.
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Item 48 — Pennslvania Avefrm Leeville Pk. to Martin Ave. View is looking north from 410
Pennsylvania Ave. Clear debris and sediment from road side ditch and culverts on the west side of
Pennsylvania Ave. Approx. 900 LF. Picture 2390.

Item 49 - E. Sunset Dr. at S. rver Lan, east bound lane. Clear debris and den, repair
damaged end sections of 2 — 14" x 10” ellip. CMP’s. Picture 2413.
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Item 50 - E.Sunset Dr. at S. Tarver an, west bound Iane Clear dels and sediment, repair
damaged end sections of 2 —14" x 10” ellip. CMP’s. Picture 2414,

&
-

Item 51— S. Tarver Ave fr E. Sunset Dr. to viI P. View is Ioking south fo E. Sunset Dr.
Repair end sections of all driveway culverts. Picture 2411.
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Item 52 — eeviIIe Pk. and Cleveland St. Clear sediment from 15’ CP. Picture 2430.
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Item 53— W. Main St. to W. Sunset Dr. Clear debris, brush and sediment from approx. 3,410 LF of
channel. Provide bank stabilization and erosion control measures where necessary.

Aoy ;

Lookig south. Picture 2

r

Looking northeast towards W. Main St. Picture 2275.
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Item 53 — Continued.
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Item 53 — Continued.

Looking north the rer of 52 W. Main t. ictur 278 Bridge inlet is under building. Note
bridge abutment footing on right side of photo.

¥

Looking north from W. Spring St.

-

Picture 2229.
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Item 53 — Continued.
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Item 53 — Continued.

‘ Looking south from 224 S. Tarver Ave. Piture 2283.
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Item 53 — Continued.

o

Looking south from 300 S. Tarver Ave. Picture 2294.
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Item 53 — Continued.

Looking south from 431 Martin Ave. Picture 2297.
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Item 53 — Continued.

Looing south from 431 Martin Ave. Picture 2298.

Looking north from Matin Av. Picture 2332. |
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Item 53 — Continued.

/
4 et i i
South of Martin Ave. looking north. Picture 2372.
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Item 53 — Continued.

View Iooing south. Picture 2375.
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Item 53 — Continued.

View looking northeast. Picture 2377.
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Item 53 — Continued.

Looking north. Picture 2382.
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Item 54 — Restore filled in detention pond at soccer fields to original design specifications. Remove
fill material from concrete riser structure and grade to drain into ditch along property lines.

Lookin south toward former detention pond. Picture 2252.

Looking east toward former detention pond and concrete riser structure that is filled in with dirt.
Picture 2251.
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