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LIST OF ABREVIATIONS, ACRONYMS AND DEFINITIONS

Acre — Feet (ac-ft) — Flood volumes are typically quantified in acre-feet. One acre-foot is the equivalent of
an acre of land that is flooded one foot deep.

Hydraulic Grade Line (HGL) — The HGL is the surface or profile of water flowing in a storm sewer flowing
partially full. If a pipe is under pressure, the hydraulic grade line is the elevation that the water rises to on
the ground surface.

Level of Service — For this study, the level of service or capacity of a storm sewer refers to the point at
which the systems begins to surcharge, which means stormwater begins to collect in the streets because
the receiving storm sewer is at capacity.

RCBC — Reinforced Concrete Box Culvert
RCP — Reinforced Concrete Pipe

Tailwater — The water surface downstream of an outlet pipe. Flow from the outlet pipe can decrease if
the tailwater level exceeds the normal of the outlet.

XP-SWMM — An XP-Software Stormwater and Wastewater Management Model (XP-SWMM) is a dynamic
modeling program that determines the hydrologic response (runoff mode) from a storm event and routes
the runoff through a storm sewer network (hydraulic mode).

Zone AE — Special Flood Hazard Area — FEMA defines Zone AE as a SFHA subject to inundation by the 1%
annual chance flood with a defined elevation. The 1% annual chance flood is the 100-year flood, or base
flood, or the flood that has a 1% chance of being equaled or exceeded in any given year. The Base Flood
Elevation (BFE) is the water surface elevation of the 1% annual chance flood.

Zone X — Other Flood Areas — A Zone X is defined as an area of 0.2% chance flood; areas of 1% annual
chance flood with average depths of less than 1 foot or with drainage areas less than 1 square mile, and
areas protected by levees from 1% annual chance flood.
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EXECUTIVE SUMMARY

This Stormwater Management Report for the Separate Storm Sewer System was initiated by the Village of
Wilmette (Village) as part of the ongoing Stormwater Action Plan to address flooding within the Village.
The study area includes approximately 1,720 acres west of Ridge Road that is served by the Village’s
separate storm sewer system. Portions of this area have experienced extensive flooding in the recent past
during intense storm events. The methodology for analyzing the separate storm sewer system included a
comprehensive survey of the storm sewer system, resident meetings, hydrologic and hydraulic modeling
of the existing drainage system, identification of system limitations and development of proposed
drainage improvements.  The proposed drainage improvements included near-term drainage
improvements that can be incorporated into the Village’s current infrastructure projects, green
infrastructure and long term capital improvement projects.

The separate storm sewer system on the west side of the Village is comprised of lateral and trunk storm
sewers that drain to the stormwater pump station at Lake Avenue east of Harms Road. The stormwater
pump station pumps the stormwater up to an elevation where it can drain by gravity through large storm
sewers to the North Branch of the Chicago River. The area served by the separate storm sewer system is
heavily developed into single family homes and is relatively flat with little elevation difference. There are
widespread low areas that collect water once the capacity of the drainage system is exceeded. When this
occurs, water collects in the streets and there are no stormwater storage areas or safe overland flow
routes to safely store or convey the water away from the residential neighborhoods.

Based on the detailed hydrologic and hydraulic modeling for the study area, the existing drainage system
has approximately a 2-year level of service before street flooding begins. The model results indicate that
under existing conditions the maximum street flooding depths for the 10-year through 100-year return
interval design storm event range from 2.3 feet to 3.3 feet, respectively and flooding is widespread for
these events. Approximately 700 residential structures are impacted by flooding for the 100-year return
interval design storm event. A summary of residential structures impacted by flooding is provided in Table

1.
Return Interval Storm MU E
Structures
10-year 120
25-year 280
50-year 480
100-year 700

Table 1. Residential Structures Impacted by Flooding — Existing Conditions

Analysis of the existing conditions model results shows that the limiting component in the drainage system
is the trunk line and lateral storm sewer system that feed the pump station. This drainage system has a
lower capacity than the pump station and the outflow storm sewers from the pump station. Based on this
conclusion, the development of proposed drainage improvement alternatives focused on improvements
to the trunk line and lateral storm sewer system that feed the pump station. The Village has indicated
that the desired level of service for drainage improvements is a 10-year level of service (10-year hydraulic
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grade line below street level).

The proposed drainage improvements consist of near-term improvements such as installation of high
capacity inlets that are less prone to clogging and green infrastructure. These improvements will not have
a measureable reduction in flooding during severe storm events. Three alternatives for long term capital
improvement projects were developed with the goal of providing a 10-year level of service. These
improvements are summarized as follows:

Alternative 1 — Relief Storm Sewer System: This alternative includes the construction of a relief storm

sewer system to increase conveyance in the storm sewer system to a level that matches the pump station
capacity. Under this alternative, the storm sewer would provide a 10-year level of service for separate
storm sewer system and the number of structures impacted during a 100-year return interval storm event
would be reduced from 700 to 370. The engineer’s estimate of probable cost for this alternative is
$75,000,000.

Alternative 2 — Centralized Storage at Community Playfield: This alternative includes the construction a

55 acre-ft underground stormwater storage facility at Community Playfield. A relief storm sewer system
would be constructed to convey water to the underground stormwater storage facility. This alternative
would provide a 10-year level of service for the separate storm sewer system and reduce the number of
structures impacted during a 100-year return interval storm event from 700 to 490. The engineer’s
estimate of probable cost for this alternative is $70,000,000.

Alternative 3 — Neighborhood Stormwater Storage: This alternative includes the construction of

underground stormwater storage at Thornwood Park (10 acre-ft), Community Recreation Center (10 acre-
ft) and Centennial Park (12 acre-ft). The proposed stormwater storage would provide a 10-year level of
service for those areas immediately adjacent to the parks, which includes many of the most frequently
flooded areas within the Village. This alternative would reduce the number of structures impacted during
a 100-year return interval storm event from 700 to 570. The engineer’s estimate of probable cost for this
alternative is $44,000,000.

A summary of the benefits and costs of each proposed project is included in Table 2. Additional benefits
that have not been quantified include a reduction of inflow and infiltration to the sanitary sewer system,
duration of street flooding, basement seepage and yard flooding as well as improved access during storm
events and increased property values.
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Alternative 1 Alternative 2 Alternative 3
Centralized
Design Storm Existing Relief Storm Sewer Stormwater Neighborhood
System Storage at Stormwater Storage
Community Playfield
Number of Structures Impacted by Flooding (% Reduction)
10-year 120 0 (100%) 0 (100%) 50 (58%)
25-year 280 60 (79%) 90 (67%) 160 (43%)
50-year 480 190 (60%) 240 (50%) 320 (33%)
= 100-year 700 370 (47%) 490 (30%) 570 (19%)
:2: Street Flooding Depth in feet (Minimum - Maximum)
a
10-year 03-22 0.0 0.0 0.0-2.2
25-year 0.5-2.7 0.0-1.7 0.1-1.8 03-26
50-year 0.6-3.0 0.0-2.2 05-23 05-29
100-year 06-3.3 0.0-2.6 06-2.7 06-3.2
Total Cost -- $75 Million $70 million S44 million
§ [
Protected for - $227,273 $333,333 $338,462
100-year Event

Table 2. Summary of Benefits and Costs
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CHAPTER 1 PROJECT OVERVIEW

11 INTRODUCTION

The Village of Wilmette (Village) has historically experienced widespread street and structure flooding

resulting from a wide range of storm events with varying degrees of intensity and duration. To effectively
address the stormwater and flooding issues, the Village has embarked on an ongoing Stormwater Action
Plan. As part of this plan, the Village has retained Christopher B. Burke Engineering, Ltd. (CBBEL) to
develop this Stormwater Management Report (SMR). This SMR presents the results of an extensive
stormwater management investigation of the separate storm sewer system within the Village located
west of Ridge Road. This study focuses exclusively on stormwater management issues and flooding
within the western portion of the Village. The western portion of the Village consists of a separate storm
sewer for handling stormwater runoff (Figure 1).

The Village is dedicated to addressing the management of stormwater quantity and quality. Stormwater
management falls under the Village’s Municipal Services Committee (MSC) with necessary approval for
stormwater infrastructure projects granted by the Board of Trustees. The Village encourages progressive
engineering design to manage stormwater quantity while enforcing pollution prevention to improve
stormwater quality. This SMR addresses existing and anticipated problems related to stormwater runoff

and localized flooding to reflect the updated priorities for stormwater management in the Village.

§
e ~' e W) 4, TN L |

Figure 1. Village of Wilmette Existing Trunk Storm Sewers and Topography
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1.2

PURPOSE AND SCOPE

The purpose of this SMR is to present the findings of detailed analyses, provide justification for capital
improvement projects in a prioritized manner and provide recommended improvement projects that will:

e Reduce existing flood/drainage problems,

e Prevent an increase in existing flood/drainage problems as redevelopment occurs,
e Prevent or minimize future flood damages,

e Help preserve the natural and beneficial function of the drainage system, and

e Help preserve and enhance stormwater quality.

This SMR includes detailed hydrologic and hydraulic modeling of the western portion of the Village to
identify flood damage areas and existing bottlenecks or problems in the stormwater conveyance system.
The detailed modeling was used to identify optimal locations and sizes for capital drainage improvement
projects and stormwater quantity/quality Best Management Practices (BMPs) to reduce flooding and
damages. The scope of the SMR includes the development of a digital storm sewer database developed in
a Geographic Information System (GIS) database for the Village. The GIS database will serve as the
central location for all of the

information collected and
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Figure 2. GIS Database Village of Wilmette Existing Storm Sewer
Network

database is one of the main
products resulting from the
SMR (Figure 2).

CHAPTER 2 STUDY DEVELOPMENT

P

DATA COLLECTION

2.1.1 Village Staff and Public Involvement

Participation from Village staff, decision-makers and the public was essential to understanding the
flooding and drainage issues throughout the Village. This input is necessary to craft solutions to effectively
address flooding problems. The extent and nature of known existing stormwater conditions and concerns
in the Village were identified through various means including: discussions with the Village Engineering
staff, Public Works staff, Trustees and a series of public meetings. Three resident open houses were held
on March 13", 19" and 20" 2014. There were approximately 168 residents that signed in at the open
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houses and there were 134 flood questionnaires returned. The results of the flood questionnaires can be
seen in Exhibits 1 and 2. Public notice was also posted to promote residents to review, identify and
explain problem areas on maps and exhibits throughout the Village. CBBEL also reviewed specific
accounts, videos and photographs of flooding from Village staff and residents, as well as reviewed
applicable Village plans, codes, GIS data, previous studies and construction documents. The information
shown on Exhibits 1 and 2 is a representation of the information compiled from the residents that
provided information at the open houses. It is noted that flooding is widespread and not limited to only
the information obtained from resident questionnaires. As noted throughout this SMR, detailed
consideration has been taken to quantify the full extent of the flooding problems.

2.1.2 Storm Sewer Data Collection

Storm sewer data including sewer location, alignment, elevation, size and condition was collected during a
survey of the Village’s entire storm sewer system west of Ridge Road in the Spring of 2014 by RJN and
CBBEL staff. This survey included gathering information on more than 1,500 manholes and pipes
throughout the western portion of the Village and was used to develop a GIS database of the Village’s
storm sewer network.

2.1.3 Storm Sewer Flow and Rain Gage Data

Flow monitoring data was collected in two locations along the trunk storm sewer lines on Lake Avenue
and Wilmette Avenue by RIN and provided to CBBEL. Corresponding precipitation data collected by RIN
was also provided to CBBEL. Further discussion of this flow and precipitation data is provided in
forthcoming sections of this report.

2.14 Floodplain Maps

According to the Federal
Emergency Management
Agency (FEMA) Flood
Insurance Rate Map
(FIRM) panels 234 and
253, for Cook County and
Incorporated areas,
effective August 19, 2008;
portions of the western
Village north of Lake
Avenue contain Zone AE
Special  Flood Hazard
Areas (SFHA) and Zone X
(Other  Flood  Areas)
associated with the North

Branch of the Chicago
River (Exhibits 3 and 4).
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FEMA defines Zone AE as a SFHA subject to inundation by the 1% annual chance flood with a defined
elevation. The 1% annual chance flood is the 100-year flood, or base flood, or the flood that has a 1%
chance of being equaled or exceeded in any given year. The Base Flood Elevation (BFE) is the water
surface elevation of the 1% annual chance flood. Zone X is an area of 0.2% chance flood; areas of 1%
annual chance flood with average depths of less than 1 foot or with drainage areas less than 1 square
mile, and areas protected by levees from 1% annual chance flood.

The Village is largely protected from overbank flooding along the North Branch Chicago River by high
ground within the Wilmette Golf Club and other areas south of Winnetka Road. The Zone AE SFHA shown
on the FIRM for the areas west of Hibbard Road is limited to non-residential areas.

The Zone AE SFHA associated with the Kenilworth Gardens neighborhood (areas east of Hibbard) is the
result of overbank flooding from the headwaters of the Skokie Ditch that flows through Indian Hill Club
(Figure 3). A drainage divide exists on Indian Hill Club property where stormwater drains both northwest
to the Village of Winnetka (Skokie Ditch) and east through the Village of Kenilworth to Lake Michigan. The
portion of the Skokie Ditch draining northwest through the Village of Winnetka is susceptible to tailwater
effects from the drainage system in the Village of Winnetka. The Skokie Ditch drains to a pump station at
Crow Island Park (south of Willow Road) in the Village of Winnetka before ultimately draining to the Cook
County Forest Preserve property (northwest corner of Hibbard and Winnetka Roads) where it is pumped
again into the Skokie River.

The relatively higher ground along the northern edge of the Village boundary in Kenilworth Gardens
borders the Indian Hill Club and acts as a drainage barrier in the upper portion of the headwaters to the
Skokie Ditch. During the 10-year storm event, the higher ground along this divide creates a bowl and
prevents interflow between the Indian Hill Club and the Kenilworth Gardens area. During storm events
greater than the 10-year, stormwater can flow between the houses along this divide into and out of Indian
Hill Club.

CHAPTER3  DESCRIPTION OF EXISTING DRAINAGE SYSTEM

The storm sewer network draining the western portion of the Village is a separate storm sewer system
and generally drains west from Ridge Road to the North Branch Chicago River (River) where stormwater is
pumped to the River at the Lake Avenue Stormwater Pump Station (Pump Station). The existing storm
sewer network draining to the Pump Station consists of a series of lateral storm sewers and two trunk
sewers along Lake Avenue and Wilmette Avenue (Exhibit 5). A trunk sewer in this analysis is defined by a
storm sewer greater than 48-inches in diameter and a lateral storm sewer is defined by a storm sewer
that is 48-inches in diameter or less. The two trunk sewers combine into a single 102-inch diameter trunk
sewer at the intersection of Lake Avenue and Laramie Avenue. The single 102-inch diameter trunk sewer
continues west along Lake Avenue to the Pump Station. At the Pump Station, the stormwater is lifted
from an elevation of approximately 602 feet to elevation 614 feet where it drains by gravity to the River
through the storm sewer outlet pipes. There are two storm sewers outlet pipes, a 6-foot x 10-foot
Reinforce Concrete Box Culvert (RCBC) and an 84-inch diameter reinforced concrete pipe (RCP) that drain
from the Pump Station to the River.
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3.1 STORMWATER PUMP STATION

CBBEL visited the Pump Station with Village staff and conducted an extensive review of the plans and data
for the Pump Station dating back to the original 1929 design plans. The Pump Station has a total of 5
pumps with space for a 6" future pump. The flow rates for each pump are as follows:

Pump 1 — 14,000 gallon per minute (gpm)
Pump 2 — 54,000 gpm
Pump 3 —54,000 gpm
Pump 4 — 70,000 gpm
e Pump 5-70,000 gpm

Pump 1 is a low flow pump rated 14,000 gpm (31.2 cfs) at approximately 20 ft. Total Dynamic Head (TDH)
which activates “ON” at 3.5 feet of water in the wet well and turns “OFF” at 1.8 feet of water in the wet
well. It is driven by a 100 Horsepower (Hp) electric motor.

Pump Nos. 2 and 3 are each driven by 250 Hp electric motors and each are capable of pumping 54,000
gpm (120 cfs) at approximately 14 ft. TDH. Pump No. 3 turns “ON” at 4.43 feet of water in the wet well
and turns “OFF” at 4.00 feet of water in the wet well. Pump No. 2 turns “ON” at 6.68 feet of water in the
wet well and turns “OFF” at 4.72 feet of water in the wet well. Pump No. 3 has a variable frequency drive
(VFD) which allows it to vary the speed of the pump and thus vary the pump output capacity from 14,000
gpm to 54,000 gpm.

Pump Nos. 4 and 5 are rated at approximately 70,000 gpm (155 cfs) at approximately 18 feet TDH and are
driven by two 600 Hp motors. Pump No. 4 turns “ON” at 9.5 feet of water in the wet well and turns “OFF”
at 2.8 feet of water in the wet well. Pump No. 5 turns “ON” at 10.5 feet of water and turns “OFF” at 9.0
feet of water.

CBBEL converted the “ON” and “OFF” elevations to the project datum and reviewed the pump
performance rating curve in detail for each pump. The rated pumping capacity of the five pumps in the
Pump Station is 585 cfs. The rated capacity of each pump is represented by the midpoint of an operating
range or pump performance curve. The pump performance curve has been determined for a range of
TDH elevations. TDH is a function of the water level in the pump station wet well versus the tailwater
elevation in the discharge chambers that drain by storm sewers to the River. The maximum Pump Station
flowrates vary inversely with the TDH for the system.

The Pump Station has a very small wet well compared to a typical stormwater pump station of this size.
The inflow storm sewer system serves the dual purpose of a wet well and conveyance system into the
Pump Station.

3.1.1 Description of Pump Station Electrical Equipment

The station has two separate switchgears. Switchgear one serves Pumps 1, 2 and 5 and switchgear two
serves Pumps 2, 3 and 6 (potentially). Each gear is served by two separate 12kV electrical feeds from
ComEd with an automatic “tie breaker” switch which is normally open. When one of the feeders fails, the
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switch automatically closes to allow the remaining functioning feeder to serve both switchgears and serve
all pumps. There is an 800 kW standby diesel generator that is capable of running Pump Nos. 1, 2 and 3
during a power outage.

3.2 EXISTING STORM SEWER NETWORK AND LIMITATIONS

The western portion of the Village is topographically flat in most areas with the exception of higher
ground along Ridge Road. This flat topography has the effect of allowing widespread but shallow surface
storage of water in pockets throughout the Village. There is also very little elevation difference between
the surface storage pockets, with the lowest ground elevation ranging from 619-622 feet. Flooding of the
storage areas generally begins in the streets and rear yards once the storm sewer system has reached
capacity during a storm event. The low areas of streets and rear yards are separated by typically higher
ground around and associated with residential structures, block by block. The low areas within the
interior portion of the Village east of the River and west of Ridge Road form a bowl. The bowl is drained
by the storm sewer network and pumped into the River (Exhibit 6). Stormwater must travel from the
furthest points on the west side of the Village, over 3 miles (northeast corner of the study area), west to
the Pump Station. Almost all of the stormwater in the Village’s separate storm sewer network is pumped
through the Pump Station to the River (Figure 4).

N.B. Chicago River R .
Floodplain Elevation = 623.5 ft Lake Ave Stormwater Pump Station to Typical Roadway

North Branch Chicago River Elevation 622-619 ft

602 ft

| Distance up to +3 miles |

Figure 4. Pump Station Drainage Schematic

The land use within the separate storm sewer area is composed of high density residential areas with
small lot sizes and minimal open space. This portion of the Village was primarily developed in the 1930s
through 1950s, prior to modern stormwater management practices. As such, there is limited stormwater
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storage, no overland flow routes and the storm sewer system was not designed based on current rainfall
standards. In addition, the older residential structures were not constructed sufficiently high in
comparison to the streets, leading to flooding of the residential structures once the flood depth in the
street exceeds a certain depth. The flooding can be a result of water entering basement window sills, stair
wells, first floor openings, footing drains or excessive seepage from severely saturated ground adjacent to
the home.

These conditions result in the significant flooding experienced by the Village during severe storm
events. They also contribute to the difficulties in retrofitting the existing system to reduce the risk of
future flooding. There are very few open places where excess runoff can be directed and stored.

3.3 STORM AND SANITARY SEWER RELATIONS, INFLOW AND INFILTRATION

The western portion of the Village is drained by a separated storm sewer system where stormwater is
separated from sanitary flow. Inflow and infiltration (I & 1) are terms used to describe the ways that
groundwater and stormwater enter into dedicated wastewater or sanitary sewer systems. Dedicated
wastewater or sanitary sewers are pipes located in the street or on easements that are designed strictly to
transport wastewater from sanitary fixtures inside homes or places of business to a wastewater treatment
plant.

Inflow is stormwater that enters into sanitary sewer systems at points of direct connection to the system
including footing/foundation drains, roof drains, downspouts, drains from window wells, outdoor
basement stairwells, drains from driveways, groundwater/basement sump pumps, etc. These sources are
typically improperly or illegally connected to sanitary sewer systems. Excessive standing water on the
streets and yards from severe rainfall events can exacerbate the inflow in the sanitary system.

Infiltration is shallow groundwater from saturated soils that enters sanitary sewer systems through cracks
and/or leaks in the sanitary sewer pipes. Cracks or leaks in sanitary sewer pipes or sanitary manholes may
be caused by age related deterioration, loose joints, poor design, installation or maintenance errors,
damage or root infiltration. Groundwater can enter these cracks or leaks when the soil above the sewer
systems becomes saturated from excess runoff standing for prolonged periods. Infiltration can also be
compounded when separated sanitary and storm sewer lines have been constructed in the same trench,
separated by as little as one foot. During extreme rainfall events, the storm sewer system can become
surcharged and pressurized. The pressurized storm sewer has the ability to push water out of the storm
sewers and into neighboring sanitary lines.

When | & | enters the sanitary sewer it takes up space that is required for the wastewater and can cause
an overloaded sanitary sewer system to back up during significant rain events. The capacity of the
Village’s existing storm sewer system and identification of proposed improvements to alleviate the
potential to contribute to | & | will be examined in detail in the following chapters of this report.
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CHAPTER4  HYDROLOGIC AND HYDRAULIC MODEL DEVELOPMENT

An XP-Software Stormwater and Wastewater Management Model (XP-SWMM) was created of the
Village’s entire separate storm sewer network. The XP-SWMM software is a dynamic modeling program
that determines the hydrologic response (runoff mode) from a storm event and routes the runoff through
a storm sewer network (hydraulic mode). The XP-SWMM software was chosen for the analyses for its
ability to simulate overland flows and surface storage combined with a storm sewer network to identify
localized flooding problems.

4.1 SUBBASIN DELINEATION

The surveyed storm sewer network was combined with the Cook County 1-foot aerial topography in the
GIS database. The approximately 1,720 acre western portion of the Village served by the separate storm
sewer system was subdivided into 152 subbasins ranging in size from 2 acres to 50 acres based on storm
sewer data, land use and aerial topography (Exhibit 15). Specific detail was used in areas where drainage
boundaries were required to capture known drainage problems identified by Village staff and residents on
a block by block basis.

) LAND USE

Hydrologic parameters including area, Runoff Curve Number (RCN) and Time of Concentration (Tc) were
calculated using the National Resource Conservation Service (NRCS) TR-55 methodology based on
topography and land use using current aerial photography for each of the subbasins. The directly
connected impervious areas in each subbasin were identified using digital shapefiles and assigned
appropriately. The land use was characterized using a combined land use cover shapefile created from
shapefiles provided by Cook County and a hydrologic soil group shapefile. The RCN value calculated for
non-directly connected impervious areas of each subbasin was based on the ratio of impervious to
pervious area in the subbasin for a particular hydrologic soil group.

4.3 DATA ENTRY

CBBEL entered the hydrologic parameters, trunk and lateral storm sewers (survey) and Pump Station data
including rating curves as well as “ON” and "OFF” set points into the XP-SWMM software. In addition to
the storm sewer network, overland flow paths and depressional storage areas were entered into the
model using Cook County 1- foot aerial topography. CBBEL also entered a wide range of tailwater
elevations including conditions representing the River at a 100-year flood elevation (worst case scenario).

E Christopher B. Burke Engineering, Lid. é



Village of Wilmette — Stormwater Management Study

January 2015

4.4
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EXISTING CONDITION MODELING CALIBRATION

The purpose of the
XP-SWMM analysis is
to  simulate  the
existing storm sewer
system, overland flow
system, storage areas
and the interactions
between these
components in order
to identify system
bottlenecks and
evaluate  proposed
drainage system
improvements. Prior
to completing these
analyses, it is
important that the
model be calibrated
to  known  storm
events. For this
study, storm sewer
flow monitoring was
completed by RIN in
two locations, 1) the
trunk sewer along
Lake Avenue and 2)
the trunk sewer along
Laramie Avenue, over
a three month period
(Figure 5). The
collected data for two
storm events were
used in the

Figure 5. Flow Monitoring Locations

calibration process. This data was combined with measured precipitation rainfall data for two storm

events that occurred over that time period. The May 2014 storm event produced 1.37 inches over a 1

hour period (approximately a 2-year design storm) and the June 2014 storm event produced 1.98 inches

over a 12 hour period (approximately a 9-month design storm). These two storm events represent the

largest of the storm events measured during the three month flow monitoring period.

The precipitation data for the two storm events was entered into the XP-SWMM analysis and executed for

the existing storm sewer network. The simulated flow from the two trunk sewers in the XP-SWMM

&



