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INTRODUCTION

The City of Edgewood has identified a recurring flooding problem in the vicinity of Elmwood
Drive and Arbor Drive. It is our understanding that the primary flooding seen occurs in the
yards between Eimwood and Arbor. There is an existing natural swale line that run
approximately midway between the rears of the houses. The swale line picks up direct surface
runoff from the yards as well as the runoff collected by the pair of street inlets located near
3079 Elmwood. Additionally, runcff gathered from the street inlets on Arbor Drive and Ashley
Drive enter the swale line just before the 24" pipe intended to drain the swale line. The system
then continues for a long way downstream across Elmwocd and Swarthmore, before outletting
into a creek along the rear yards of Lyndale Court. The water then re-enters the storm system
and creek along Edgewood and Lyndale Roads.

ANALYSIS

The Storm Sewer Extension of the Hydraflow software was used to model the storm sewer
system. information about the location, elevation, type, and size of the elements include as
part of the study section were obtained through SD1's GIS website. All topographic and
boundary information used of the analysis and shown on the exhibit are based on GIS data
from PDS. The Storm Sewer Extension software utilizes the Rational Method to calculate the
peak runoff into each storm sewer element, and can be used to evaluate any design frequency
storm event. Drainage areas triputary to each of the iniets was calculated using GIS contour
data, aerial imagery and visual observations. Weighted runcff coefficients were calculated for
each drainage area. Cvalues of 0.40 and 0.95 were used for open areas and impervious areas
respectively. Times of concentration were calculated using TR55, and ne times of
concentration were less than 6 minutes.

Additionally, the Hydrographs Extensicn of the Hydraflow software was used to model the
ponding effect of the basins and streams focated along the rear yards of Swarthmore and
Lyndale Courts. GIS data and survey data from the Edgewood & Lyndale project were utilized
to model the system. The Hydrograph Extension software utilizes the SCS Runoff Curve
Number Method. Curve numbers were calculated for the drainage areas based on soil and
surface conditions. Times of concentration were calculated using TRS5, and no times of
concentration were less than 6 minutes.

The models evaluated the 10 year events to determine capacity deficiencies and determine the
appropriate sizing to meet the design storm event. Additionally, the 25 year storm event was
analyzed to confirm that the hydraulic grade line generated would stay within the system. As
system also contain several inlets that have large areas of water draining towards them, an
inlet capacity analysis of the existing system was run.
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EXISTING CONDITIONS

Approximately 27 acres drain toward the swale line located between the Elmwood and Arbor.
This includes the direct runoff from the yards from 3113 Elmwood to 3053 Elmwood and the
yards along Abor for this same stretch. Additionally, a pair of double grate inlets pick up the
street runoff between 3113 Elmwood and 3079 Elmwood. A set of three curb inlets located at
the intersection of Ashley and Marcel pick of the runoff on the street from 3068 Ashley to 3050
Ashley. The storm system continues to the set of three double grate inlets located at the
intersection of Arbor and Marcel, which collect the runoff on the street frem 3075 Arbor to the
cul-de-sac. The storm system continues towards the swale and outlets just before the 24 inch
pipe. Note that the area around the 24 inch pipe has been experiencing flooding.

The 24 inch pipe continues between 3053 Eimwood and 3055 Elmwood and then between
3050 Elmwood and 3052 Elmwood. in this stretch, the system picks up a serfes pf four double
grate inlets located in front of 3053 Elmwood. These inlets collect the runoff in the streets
from 3079 Elmwood to 5 Roberts. The system cutlets near the rear property line of 3050
Elmwood.

Approximately 25 feet away, the water is then picked up by a private 42 inch corrugated metal
pipe. The private pipe then runs along the front of 12 & 14 Swarthmore and outlets into the
creek, After flowing through the creek, the stormwater enters the Edgewood Road/Lyndale
Road storm system. This portion of the system was replaced in 2015/2016. The primary outlet
for this portion of the system is located at the end of the 29"x45” elliptical pipe where it
connects to the 123’ box culvert, The system also has a secondary outlet just north of the
Edgewood Road/Lyndale Road intersection. This pipe outlet is approximately 2 ft higher than
the main flow line of system, and ailows for excess water in the system to be outlet into the
creek that runs along the east side of Edgewood Read.

An analysis of the existing system upstream of the Swarthmore/Lyndale creek indicates several
areas that are undersized. The 12" line between the pair of catch basin in front of 3679
Elmwood is undersized. Note that this pair of basin is located on grade and that water not
captured by the system could continue down Elmwood to the sets of inlets in front of 3053
Flmwood. The analysis also showed that the entire portion of the system from the
Ashley/Marcel intersection to the outlet behind 3060 Arbor is undersized. Al water not
captured by the system weuld pool at the Arbor/Marcel intersection untilit could over top the
curb and continue to the backyard areas tetween Arbor and Eimwoocd. It should also be
noted that the inlets at the Ashiey/Marcel intersection are cid curb inlet and have no grate,
which reduce the potential amount of water that can be captured. The existing 15" culvert
located in the backyard of 3079 Eimwood is undersized. However, SD1 data dic not include a
stope for this pipe and a 1% slope was assumed. Additionally, cover on this pipe is minimal
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and excess water can continue to flow over the pipe and continue along the channel between
Arbor and Elmwood.

The existing 24" line that starts between Elmwood and Arbor and outlets behind 3050
Eimwooed is undersized, The existing pipe only has a capacity of approximately 27 cfs.
Calculations show that approximately 63 ¢fs flows to the start of the 24" pipe run. This water
will initially back up in the existing channel that run behind the house on Elmwoced and Arbor.,
However, the channel does not provide much storage and water eventually come out of the
channel and can flow towards 3059 and 3055 Elmwood. This undersized section has be the
cause of the most noticeable flooding. The existing run of 24" inch pipe also picks up the
runoff picked up by the set of four inlets lecated in front of 3053 Elmwood. In addition to the
problems caused by the undersized downstream system, portions of the 12" system are
undersized. While four inlets are located within this sag, and inlet analysis indicates that they
are not sufficient to handle the flow generated from the large tributary drainage areas. When
the elevation of the water in the street exceeds the curb height, it then flows between 3050
and 3052 towards the 24" pipe outiet.

Analysis of the private 42" CMP culvert indicates that if the upstream system was capable of
passing the all of the runoff generated to this point, then the pipe would be undersized.
However, the upstream 24” pipe restricts the actual flow to the pipe to approximately 30 cfs
and the existing pipe has a capadity of approximately 35 cfs.

PROPOSED CONDITIONS

Base System Improvements

To address flooding concerns in the backyards between Elmwood and Arbor. The existing run
of 24" pipe that starts between Elmwood and Arbor and outlets behind 3050 Elmwood can be
upsized as shown in the attached exhibit. In addition, improvements to the sets of inlets along
Elmwood and Arbor should be considered. This includes upsizing undersized pipes, replacing
curb inlets with new double grate inlets, and adding additional inlets in front of 3053 Elmwood.
To prevent flooding from occurring between 3050 Elmweod and 18 Swarthmore, the existing
42" private CMP pipe would need to be replaced with a new 48" diameter smooth walled pipe.
The proposed improvement have the capacity for the 10 year storm event and can contain the
25 year storm event HGL.

Preliminary Opinion of Construction Cost: $531,840.00
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Additional Considerations

Beyond this point the water will enter intc the creeck before entering the Edgewood
Road/Lyndale Road storm system. A Hydraflow Hydrographs model was created to analyze the
ponding effects of the creek and determine the flows being handled by the Edgewood
Road/Lyndale Road storm system. A mix of GIS and survey data was used to model the
Swarthmore Pond and the Lyndale Court Pond (creek). The primary outlet for the Lyndale
Court Pond is the 24" diameter pipe that connects to the Edgewood Road/Lyndale Road storm
system. Approximately 6 feet about the pipe flow line, there is an approximately 50 ft. wide
spillway. The capacity of the 24" pipe is limited to approximately 32 cfs. The analysis shows
that the pond/creek would be able to handle the 2 year storm event without the use if the
spiliway. However, during the 10 year storm event, the water elevation gets to be
approximately 8” above the spillway, which results in approximately 69 cfs of water released
through the spillway. During the 25 year storm event, the elevation reaches approximately 1 ft.
above the spillway, and the spillway release at approximately 110 cfs, To keep the 10 yr storm
from exceeding the spillway elevation, the pipe would need to be upsized to 42 inch diameter.
Alternatively, the pipe would need to be upsized to 54 inch diameter to keep the 25 year storm
below the spillway elevation.

A storm sewer analysis of the Edgewood Road/Lyndale Road system indicates that if the flow
from the creek is limited by the 24" pipe, the capacity of the main line would be exceeded and
water would flow out of the system through the secondary outlet. Given the depth of the
other utilities in along Edgewood Road, elliptical pipe had to be installed, and as such there is
not much room to allow for larger pipe. However, to aliow for a large pipe from the creek, the
nipe between the manholes on the north and south side of the Edgewood/Lyndale
intersection would need to be upsized. A 34"x53" elliptical pipe should aliow the pipe form the
creek to be increased to a 42" diameter pipe. Note that most of the additional water would
outlet through the secondary outlet and into the creek on the east side of Edgewood Read.

Ancther option for keeping the 25 year storm event runoff below the spiliway elevation is to
increase the storage volume of the pond. Keeping the flow limited to the 24 inch pipe, initial
estimate would reguire approximately 500,000 cubic feet of storage for the 25 year event.
Note that the existing pond only provides approximately 45,000 cubic feet of storage below
the spillway. To do this would require the acquisition and clearing of land. The cost of just the
excavation required would be in the range of $400,000-$500,000.

In order to keep the 24" pipe between Eimwood and Arbor, a dotation basin would need to be
constructed, Initial estimates would require that the basin have appreximately 200,000 cubic
feet of storage. Additional survey data would be needed to determine how this could fit within
the area between Elmwood and Arbor, but it should be noted that it will reguire a significant
amount of land and homeowners will still see water in the backyards.
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CONCULSIONS

To alleviate the flooding issues in the Elmwood/Arbor Vicinity the City could implement the
changes described as part of the base system improvements. Note that doing so will
significantly increase the amount of water flowing into the creek near Swarthmoere/Lyndale. If
the City does not make any modifications to the Edgewood/Lyndale storm system, water will
overflow fram the creek and continue down Lyndale Court and Edgewood Road. Increasing
the pipe size of the Edgewood/Lyndale system form the creek south of Lyndate Court to the
creek to the east of Edgewood Road will reduce the amount of water that overflow the creek.
The estimated cost of doing all of these improvements is $751,560.00.

The next steps will be to survey the project limits, confirm pipe size, locaticn and material, and

prepare construction drawings and specifications. All proposed design of the proposed
options are subject to SD1 review and approval.
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Eimwood & Arbor
Drainage Study
Page B-1

APPENDIX B
PROPOSED CONDITIONS
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Base System Improvements
10 Year Storm Analysis
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