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EXECUTIVE SUMMARY

BACKGROUND
The City of Wheaton (City), along with the Wheaton Sanitary District (WSD), developed a Wet Weather
Facility Plan (WWFP) in 2006 for the areas tributary to the WSD treatment plant. The WWFP identified
the presence of capacity restrictions in Basins 1, 3, and 4 and provided a ranking for excess flow
reduction and capacity improvements or sewer upsizing in the areas studied. The capacity
improvement recommendations were directed toward both WSD and City sewers. The majority of
City sewers recommended for capacity improvement (80%) were in Basin 4.
RJN Group was contracted
in 2011 by the City to refine
the
high
level
recommendations in the
WWFP, in particular as they
related to Basins 3 and 4.
The initial approach to
resolving the basement
backup and sewer overflow
issue in Basins 3 and 4 was
to address flow reduction
first, then follow that with
capacity increases. Sanitary
Sewer Evaluation Studies
(SSES) and flow monitoring
of Basins 3 and 4 were
performed. Following that investigation, it was estimated that the majority of excess flow in the basins
was from private sources.
Selected sub basins within Basin 4 were designated as a pilot area, Pilot I, in which complete public
and private system inspections were performed. The goal of Pilot I was to implement selected system
rehabilitation on the private sector and evaluate the effectiveness of that rehabilitation with respect
to reducing excess flows in the sewer. A complete hydraulic model was created of Basins 3 and 4 to
facilitate development of a strategy for moving forward. This work is documented in the System
Recommendation Report, dated January 2012.
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Private sewer lateral lining was performed in Pilot I, and analysis of the resulting flows confirmed that
excess flows were reduced. In addition system modeling was continuing to refine the capacity
increases, or sewer upsizing, that would be necessary to relieve the hydraulic restrictions in Basins 3
and 4. As data collection continued and system models were refined it was determined that reducing
basement backups and overflows could not be achieved without the capacity increases, and that the
approach needed to be one of implementing flow reduction while simultaneously pursuing capacity
increases in the basin. Details of the results from the Pilot I flow reduction effort and the updated
capacity improvement plan are documented in the Basin 4 Sanitary Sewer System Rehabilitation
Assessment and Recommendations Report, dated December 2014.
The capacity increases recommended to relieve the restrictions in Basins 3 and 4 would result in
increasing flows to the treatment plant from the South Side Interceptor (SSI). At meetings between
City staff and the WSD it became clear that the plant does not have capacity to take additional
flows. As a result additional flow monitoring in meter basins 5 and 6 and the WSD SSI were needed,
as well as continued model enhancement, for a more complete picture of the SSI system operation
down to the wastewater treatment plant. The City would need to evaluate options for additional
flow reduction or storage of the excess flow that could not be sent to the treatment plant.

PRIMARY OBJECTIVES
The objectives of this project were to
1. Model the wet-weather response of the SSI and tributary system including Basins 3, 4, 5, and
6;
2. Evaluate the previous flow reduction and capacity improvement recommendations in Basins
3 and 4, incorporating the SSI, tributary area, and treatment plant effects;
3. Recommend strategies for the City to address the excess flows in Basins 3 and 4, including
additional flow reduction and potential storage locations, to meet the City’s goals of no
basement backups or overflows in a 10-year storm.

RESULTS
RJN incorporated the South Side Interceptor and Basins 5 and 6 into the model for Basins 3 and 4
and calibrated with the additional flow data. This expanded model was used to evaluate options for
dealing with the excess flow in Basins 3 and 4.
RJN and City staff identified five potential sites that may be considered for location of storage. These
sites were selected strictly based upon the availability of open land in suitable hydraulic locations.
These include Atten Park Easement, Gables Boulevard, Kelly Park, Central Park, and Wheaton
College. Atten Park Easement and Central Park (locations shown in Figure 1) were chosen for
additional modeling. The option of increasing flow reduction to mitigate the need for storage was
also evaluated.
1-2

FIGURE 1-A
MODELED STORAGE LOCATIONS

•

•

•

Flow Reduction Only/No storage – Implementing the baseline flow reduction goal of 40% in
Basins 3 and 4, without additional storage, was not sufficient to prevent a substantially
higher peak flow from being conveyed to the interceptor and treatment plant. One potential
option considered was implementing a higher level of flow reduction to remove the need
for storage. It was estimated that peak flows would need to be reduced by 70% to 75%
across all of Basins 3, 4, 5, and 6 in order to achieve this goal. To reach that level of flow
reduction the City would need to address all potential sources of I/I, both public and private.
Although the City may want to evaluate the practicality of this option further, it will likely be
determined to be impractical and prohibitively expensive.
Storage at Central Park only – This option is the best option from both a hydraulic and open
space standpoint. It was shown to successfully collect excess flows from Basins 3 and 4
during a large rain event. The outlet from Basins 3 and 4 was modeled to restrict flow from
those basins to the SSI to 8 mgd. During rain events, flows in excess of 8 mgd were captured
and held in a storage tank located at Central Park until the SSI flow levels receded and the
flow could be released. An estimated storage volume of 6 million gallons (MG) would be
required, assuming normal plant operations. Storage at Central Park, together with pipe
upsizing and flow reduction, can provide a 10-year level of protection for Basins 3 and 4.
Storage at Atten Park Easement only – This option would have the advantage of integrating
with the operation and maintenance of the Wheaton Sanitary District plant. However,
1-3

•

•

during a 10-year storm event the capacity of the South Side Interceptor is insufficient to
convey the peak flows from Basins 3 and 4 to the storage tank and thus this option does not
provide a 10-year level of protection for Basins 3 and 4.
Storage at both Central Park and Atten Park Easement – This option would provide two
separate storage locations, and was effective in reducing surcharging both within Basins 3
and 4 and at the treatment plant. Storage volumes of 3-4 MG at Central Park and 3-12 MG
(widely varying based on assumptions of treatment plant operation) at Atten Park Easement
would be sufficient to provide a 10-Year level of protection.
In-Line Storage – Oversizing the pipes already recommended for replacement as part of the
capacity improvement in Basins 3 and 4 could provide storage that would alleviate the need
for a central storage location. This option has not been modeled in detail, but is recommended
for additional study as part of the feasibility study in the next phase.

RECOMMENDED PLAN
The recommended plan for the City involves both near term actions as well as taking a longer term
view. The near term, or “next steps”, are listed below.
Next Steps
•

•

Feasibility Study – Storage. It is recommended that a feasibility study be conducted for
construction of storage. From an engineering perspective, because there is sufficient land and
the location is ideal hydraulically, Central Park is the most suitable location for a single storage
tank. It is also recommended that the option of inline storage be evaluated further. This would
involve either oversizing the pipes or installing parallel pipes in the areas of Basins 3 and 4
that were already part of the preliminary design recommendations as described in the 2014
report.
Flow Reduction in Basins 3 and 4 - Continue the lateral lining program and other flow
reduction efforts. Flow reduction continues to be an important component of the City’s sewer
improvement plan moving forward. Flow reduction efforts to date have proved to be effective
and should be continued in both the public and private sector in Basins 3 and 4.

The feasibility study will provide the City with recommendations for a single approach to resolve the
basement backup and overflow issues going forward. Once an approach is selected the City can move
ahead with preliminary design.
The recommended longer-term plan would be:
• Preliminary design of selected storage and sewer upsizing in Basins 3 and 4
• Develop project phasing to meet City targets (financial, schedule, etc)
It is also recommended that ongoing flow reduction in Basins 3 and 4 be continued, and that flow
reduction be started in Basins 5 and 6. This would initially begin with investigations such as smoke
1-4

testing, manhole inspection, sewer televising, and dyed water flooding. Flow monitoring results from
Basins 5 and 6 have indicated rates of I/I only slightly lower than Basins 3 and 4.
The approach recommended in this report – including flow reduction, capacity improvements, and
storage – will allow the City to adequately address the basement backups and sanitary sewer
overflows that occur in Basins 3 and 4 and provide real benefits to the City and its residents.
The details of these recommendations are contained in Section 6 of this report.
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PROJECT BACKGROUND

BACKGROUND
The City of Wheaton (City), along with the Wheaton Sanitary District (WSD), developed a Wet Weather
Facility Plan (WWFP) in 2006 for the areas tributary to the WSD treatment plant. The WWFP identified
the presence of capacity restrictions in Basins 1, 3, and 4 and provided a ranking for excess flow
reduction and capacity improvements or sewer upsizing in the areas studied. The capacity
improvement recommendations were directed toward both WSD and City sewers. The majority of
City sewers recommended for capacity improvement (80%) were in Basin 4.
RJN Group was then contracted by the City
to refine the high level recommendations
in the WWFP, in particular as they related
to Basins 3 and 4. Sanitary Sewer
Evaluation Studies (SSES) and flow
monitoring of Basins 3 and 4 were
performed. The flow metering divided
Basins 3 and 4 into sub basins to provide
more detail on where the excess flows
were coming from in the basins. Smoke
testing and manhole inspections were
completed in the basins. Following that
investigation, it was estimated that the
majority of excess flow in the basins was
from private sources.
Selected sub basins within Basin 4 were
designated as a pilot area, Pilot I, in which
complete building inspection, dye testing
confirmation and lateral TV inspection was
performed. The goal of the pilot area was
City of Wheaton Basins and Prioritization
to
implement
selected
system
rehabilitation on the private sector and
evaluate the effectiveness of that rehabilitation with respect to reducing excess flows in the sewer. A
complete hydraulic model was created of Basins 3 and 4 to facilitate development of a strategy for
2- 1

moving forward. The flow metering performed prior to rehabilitation in Pilot I, as well as the
rehabilitation approach, is documented in the 2012 System Recommendation Report.
From 2013 to 2014, lateral lining was completed in Pilot I, private sector source removal (including
illegal sump pump connections and downspouts) was completed, and post-rehabilitation flow
monitoring of the pilot area was completed, verifying flow reduction had taken place. During this time
the Basin 3/4 hydraulic model was use to refine the capacity improvement recommendations,
originally identified in the WWFP, that, along with flow reduction, would be necessary to provide relief
from sewer backups to residents of Basins 3 and 4. Details of the results from the Pilot I flow reduction
effort and the updated capacity improvement plan are documented in the Basin 4 Sanitary Sewer
System Rehabilitation Assessment and Recommendations Report, dated December 2014.
The combination of sewer upsizing and flow reduction defined in the 2014 report would resolve the
Basin 3 and 4 flow restrictions and provide adequate relief to residents during the target 10-Year 1Hour storm. The model also predicted an increase in the expected flow contribution to the WSD South
Side Interceptor (SSI) from Basins 3 and 4.
In early 2015, meetings were held between the WSD and the City to discuss the flow reduction and
capacity improvement results in the report. The WSD indicated that increased wet-weather peaks
from any capacity improvements in Basins 3 and 4 would be a concern due to limitations at the plant.
Thus, in 2015 and 2016, the City initiated two investigations. To evaluate alternative private lateral
rehabilitation techniques for flow reduction, a second pilot project, Pilot II, in meter basin WHE4-8A,
was started. Pilot II would also include pre- and post-rehabilitation flow monitoring to evaluate
effectiveness. In addition, because there was not a detailed understanding of the flows in the SSI, and
the City Basins 5 and 6 also contribute to the SSI, the City and WSD initiated a program of flow
monitoring of the South Side Interceptor and its tributary sewers from Basins 5 and 6, in addition to
the City’s permanent meters at the outlets for Basins 3 and 4. The hydraulic model was extended to
include Basin 5, Basin 6, and the South Side Interceptor, and was calibrated to the most recent flow
meter data for all basins.
The purpose of this report is to document the results of flow metering from Basins 5 and 6, to
summarize the findings of the updated hydraulic model, and to evaluate options in moving forward.

STUDY AREA DESCRIPTION
The SSI, one of four interceptors tributary to the Wheaton Sanitary District wastewater treatment
plant, runs from the intersection of Park Ave and Main St in Wheaton, southwest along Spring Brook
to the plant. City sanitary sewer basins 3, 4, 5, and 6, together with small areas of WSD sewer, are
tributary to this interceptor. Replacement of the SSI, as recommended in the WWFP, was completed
by WSD in 2012, including upsizing of the pipe from 36” to 48” diameter and the use of glass fiber
reinforced HOBAS pipe. The new SSI has a design capacity of 27 million gallons per day (mgd).
2-2

Table 2-A lists the basin statistics for each sewer basin.
TABLE 2-A
BASIN STATISTICS
Basin
3
4
5
6
WSD5-1

Area
(ac)
356
701
978
702
122

Census
Population
2827
7601
5042
6655
912

Parcels
987
2132
2366
2353
224

ADWF
(mgd)
0.38
0.59
0.56
0.58
0.06

Sewer Miles
8.0
21.0
26.9
20.2
2.4

Exhibit 2-1 in Appendix A shows the study area in consideration including the basins being studied,
the South Side Interceptor, and the proposed capacity improvements within Basins 3 and 4.
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FLOW MONITORING

FLOW MONITORING DATA
Flow monitoring is the process of measuring depth, velocity, and flow at key locations in the sewer
during both dry and wet weather, and is essential to understanding flows, capacity, and current sewer
conditions such as downstream control, unexpected hydraulic restrictions, and pipe slope and
roughness. It is a crucial part of hydraulic model calibration.
The City of Wheaton has owned and maintained flow meters for many years. Wheaton also maintains
four rain gauges located throughout the City. There is a broad collection of flow metering data
available for analysis and calibration of the hydraulic model. A summary of flow metering projects
from 2012 to the present is shown in Table 3-A.
Hydraulic modeling of Basins 3 and 4 was
conducted in 2014 to refine the capacity
improvements in these basins. Modeling
calibration primarily used data from the
permanent meters—WHE3-1A and WHE4-9—and
additional data collected by meters WHE4-1,
WHE4-4, WHE4-6, and WHE4-8A.
The additional metering data from the past two
years provides additional opportunities for model
calibration with more extensive flow monitoring
Meter WHE5-2 Installation
data. Not only by supplying new flow data for
Basins 5 and 6, but by reinstalling meters in parts
of Basin 4 and providing new post-rehabilitation flow data for basins WHE4-1, WHE4-6, and WHE48A.
Analysis of flow monitoring results in Basins 3 and 4 has been provided in previous reports. This
chapter includes an analysis of the meter data for areas discharging to the SSI, collected during two
periods, September through December 2015 and March through June 2016. This flow metering was
a joint effort between the City of Wheaton and the Wheaton Sanitary District that included metering
of City Basins 5 and 6 in multiple locations, installation of two meters on the WSD South Side
Interceptor and use of one WSD-owned meter that monitored flows from a WSD basin tributary to
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the South Side Interceptor. Not all meters were installed for both metering periods. Table 3-A shows
which meters were installed for each period.
TABLE 3-A
FLOW MONITORING HISTORY
Meter

2011

2012

2013
Pilot I

2014

2015

2016
Pilot II

2017

Basin 3
Whe3-1A (ADS Triton)
Whe3-2
Whe3-3
Whe3-4
Whe3-5
Basin 4
Whe4-1
Whe4-2
Whe4-3
Whe4-4
Whe4-5
Whe4-6
Whe4-7
Whe4-8A
Whe4-9 (Sigma 930)
Basin 5
Whe5-1
Whe5-2
Whe5-3
Whe5-4
Basin 6
Whe6-1
Whe6-2
Whe6-3
WSD
SSI-1
SSI-2
WSD5-1

Permanent Meter
Sigma 950 (old City meters)
ADS Triton or Sigma 920 (new City meters)
Rehabilitaiton period
ADS Triton (Rental)
Sigma 910 (WSD)
Pilot Study

BASIN 5 AND 6 METERING
Locations for flow meters were chosen strategically to monitor as much flow coming into the South
Side Interceptor as possible. For City Basins 5 and 6, the flow meter basins were broken into similarly
sized discrete basins, resulting in 4 meters in Basin 5 and 3 meters in Basin 6. Two meters were placed
directly on the SSI, in WSD manholes, to monitor flows and conditions in the interceptor itself. In
addition, one WSD tributary area was identified and metered using the District’s meter. During the
first metering period a total of seven meters monitored City sub basins, two meters on the SSI, and
one meter monitored the separate WSD sub basin. For the second metering period one City meter
(Whe5-4) and the WSD sub basin meter (WSD5-1) were not reinstalled. Meter locations and
placement are shown on Exhibit 3-1 in Appendix A. The flow network diagram is shown in Figure 3-A.
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Site investigations were performed by RJN crews at the proposed sites to ensure that the chosen
locations would provide conditions conducive to accurate flow monitoring. Collected data during site
investigations include velocity and flow depth, other pipes in the manhole, flow path, manhole
characteristics, pipe sizes and materials, atmospheric conditions, and a GPS point with photos for
reference.
FIGURE 3-A
FLOW NETWORK DIAGRAM

A site with good hydraulic conditions is critical to achieving optimal results from flow meters. Good
hydraulic conditions include a pipe with sufficient grade, velocities between 1 and 3 feet per second
(fps), and smooth laminar flow. While it is not always possible to place meters in sites with ideal
conditions, the goal of the investigations was to locate the best possible option for each site.
Table 3-B summarizes the chosen site locations. Appendix B contains the site sheets that provide the
collected information during site investigations.
During the fall 2015 metering period, City-owned ADS Tritons were used for the Basin 5 and 6 flow
metering sites. WSDSSI-1 and WSDSSI-2, located in WSD manholes on the SSI, were equipped with
3-3

ADS Triton flow meters and were installed under contract for WSD. The Triton meters were equipped
with a crown-mounted ultrasonic depth sensor and an in-flow probe that includes a pressure depth
sensor, an uplooking ultrasonic depth sensor, and a velocity sensor. Site WSD5-1 was equipped with
a WSD-owned Sigma 910 meter. Flow monitoring was a joint effort between the City and Sanitary
District using City-owned, District-owned, and rental meters.

TABLE 3-B
METER SITE SUMMARY
Meter
WHE5-1
WHE5-2
WHE5-3
WHE5-4
WHE6-1
WHE6-2
WHE6-3
WSD5-1
WSDSSI-1
WSDSSI-2

Reinstalled
Spring 2016 Manhole
Yes
5E11
Yes
5D2
Yes
5A72
No
SSI-008
Yes
6B74
Yes
6B7
Yes
6A3401
No
5A169
Yes
SSI-004
Yes
SSI-038

Pipe
W-In
S-In
E-In
N-In
SE-In
E-In
SW-In
SW-In
E-In
SE-In

Width Height
(Inches) (Inches) Pipe Material
Site Address
9.4
9.4
CIPP
145 W Park Ave
17.9
18.1 Vitrified Clay 1506 Wadsworth Rd
23.6
23.9
CIPP
1400 Aurora Way
9.6
9.6
PVC
2049 Creekside Dr
11.4
11.4
CIPP
104 E Roosevelt Rd
9.9
9.7
CIPP
109 E Park Ave
20.5
20.6
PVC
115 W Elm St
7.9
8.0
Vitrified Clay
1509 Foothill Dr
49.6
47.9
HOBAS
2132 Creekside Dr
53.1
47.1
HOBAS
25W253 Warrenville Rd

Although the metering period in the fall of 2015 was successful in obtaining both dry and wet weather
data, there were no rain events greater than a 4-month storm. Thus some flow meters were
reinstalled in the spring of 2016 to collect additional data to refine the model.
Meter Maintenance and Data Management
Proper meter maintenance, calibration, data management, and data review are crucial to a successful
metering program. Meter installation and maintenance was split between City and RJN crews.
Accuracy of the metered level and velocity readings was verified
throughout the metering period through manual field
calibrations that occurred on a regular basis. Calibration
measurements were taken several times at the beginning of the
project and once every few weeks thereafter. A minimum of
four calibrations were taken at each site. Additional calibration
measurements were taken before and after any scrubs, probe
swaps, or any other actions that could affect the calibration.
Calibrations were performed by City and RJN crews.

ADS Triton Flow Meter
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Data was logged every 5 minutes and uploaded remotely via telemetry to the Telog server hosted by
RJN. To ensure the proper functioning of the flow meters, the RJN Data Group reviewed all the site
data weekly (at a minimum), issuing work orders when the data indicated a problem at the site. Field
crews (City or RJN) were dispatched to the troubled sites on an as-needed basis.
Where necessary, the field crews entered the manhole to clear debris from the probe or to reposition
the probe for optimal data collection. Malfunctioning meters and probes or meters recording suspect
data were replaced during these visits. All field actions at the sites were recorded on electronic
maintenance logs.
Rain Gauges
Rain data for this project was collected from four City-owned rain
gauges that have been integrated with the City’s SCADA system—
Blacksmith, Blockhouse, Countryside, and Willow. These are tipping
bucket rain gauges that record rainfall accurate to 0.01 inch and for
which 15-minute data is available.
These multiple rain gauges not only provided redundancy in data
collection, but also aided in identifying rainfall distribution across the
study area. Rainfall can be highly variable across even a small area.
Rainfall was generally weighted according to the distance between the basin centroid and each rain
gauge using the inverse square method.

DRY-WEATHER ANALYSIS
Flow data collected during dry-weather/low-groundwater periods was analyzed to determine the
average daily dry weather flow (ADWF) for each meter basin. The 14-day dry weather period between
September 9 and September 23 was used for computing dry weather flows for all meters.
A diurnal curve, or typical flow variation throughout a day, was created for each meter by averaging
data points hourly, separating out weekday and weekend diurnal flow patterns. The diurnal curve for
WSDSSI-2 is shown in Figure 3-B. The weekday pattern exhibits two peaks, one in the morning around
7-9 AM and one at the end of the workday around 6-9 PM. There is also a nightly trough as water
usage is at a minimum. This is a fairly typical residential pattern, except that a lag of about an hour is
visible due to the extended travel times to this interceptor meter compared to a local residential
meter. The dotted line shows the diurnal curve for the weekend, which tends to have a later peak and
decline slowly throughout the day. Diurnal curves for all meters are included in Appendix C.
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FIGURE 3-B
TYPICAL DIURNAL FLOW PATTERN – WSDSSI-2

Dry weather wastewater flows can be a good indicator of base infiltration. This can be examined in
two ways: by the shape of the diurnal curve pattern and by dry weather unit flows.
One way to look at base infiltration rates is by the shape of the diurnal curve. These measures are
shown in Table 3-C. The diurnal peaking factor is the ratio of the peak hourly flow rate to the ADWF.
Normal diurnal peaking factors for a small residential basin with little base infiltration are generally in
the range of 1.5 – 1.8, depending on basin size. Low diurnal peaking factors can indicate high
quantities of groundwater infiltration into the sewer system because of the dampening effect that
infiltration has on diurnal variations. Diurnal peaking factors ranged from 1.3 to 2.3 for all meters.
Another indicator of high groundwater infiltration is the ratio of the trough flow to ADWF. The trough
flow is the low flow during night hours when most residents are sleeping and water use is at a
minimum. The trough flow to ADWF percentage for a small residential basin with little base infiltration
is typically 25% to 30%.
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TABLE 3-C
DRY WEATHER FLOW PATTERNS
Meter
WHE5-1
WHE5-2
WHE5-3
WHE5-4
WHE6-1
WHE6-2
WHE6-3
WSD5-1
WSDSSI-1
WSDSSI-2

ADWF
(mgd)
0.07
0.18
0.12
0.10
0.00
0.24
0.59
0.05
1.89
1.49

Peak Hourly
Flow
(mgd)
0.10
0.32
0.16
0.13
0.35
0.88
0.11
2.79
2.35

Diurnal Peaking
Factor
(TYP. 1.5-1.8)
1.5
1.8
1.3
1.3
1.5
1.5
2.3
1.5
1.6

Diurnal
Trough
(mgd)
0.02
0.06
0.09
0.08
0.07
0.29
0.02
0.96
0.59

Percent Of Trough to
ADWF
(TYP. 25%-30%)
32%
35%
73%
75%
28%
50%
35%
51%
39%

The second way to look at base infiltration is by unit flow rates—flow per parcel and per capita—
which are shown in Table 3-D. Water usage for the City of Wheaton is approximately 80 gallons per
capita per day and is a reasonable estimate for wastewater flow. Census population of this part of the
City indicates approximately 2.85 people/parcel, so this would be equivalent to 230
gallons/parcel/day.
TABLE 3-D
DRY WEATHER FLOWS PER CAPITA AND PARCEL
Meter
WHE5-1
WHE5-2
WHE5-3
WHE5-4
WHE6-1
WHE6-2
WHE6-3
WSD5-1
WSDSSI-1
WSDSSI-2

ADWF
(mgd)
0.07
0.18
0.12
0.10
0.00
0.24
0.59
0.05
1.89
1.49

Census
Population
415
2791
1134
654
2159
4404
912
23037
20289

Gallons per Capita
per day
(TYP. 80)
161
63
110
153
113
135
54
82
73

Parcel Count
219
1134
473
315
695
1567
224
8062
6901

Gallons per Parcel
per Day
(TYP. 230)
305
155
263
317
352
379
220
234
215

These measures have not been computed for meter WHE6-1, which is an overflow meter and receives
very minimal flow during dry weather.
Looking at all measures, base infiltration in most of Basins 5 and 6 appears to be moderately low.
However, basins WHE5-3 and WHE5-4 are an exception with apparently moderately high to high
infiltration. This may partially be from the location of these meter basins in low-lying areas along
Spring Brook. Basin WSD5-1 appears to have the lowest rate of infiltration.
Basins 5 and 6 show comparable or slightly lower base infiltration rates than Basins 3 and 4 (when
normalized to similar weather conditions), with the exception of WHE5-3 and WHE5-4.
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RAIN EVENTS
Significant rain events that occurred during the flow metering period are listed in Tables 3-E and 3-F
and are graphically represented in Figures 3-C and 3-D. Rain totals are a composite average between
the four rain gauges. Rain events ranged up to a 10-Month storm in the 1-Hour duration and a 4Month storm in the 24-Hour duration.
The initial monitoring period during the fall of 2015 gave sufficient data to view relative flows between
meter basins, but was insufficient to observe the response during a system-stressing event. During
the spring 2016 metering period, however, several mid-sized rain events occurred. The May 24th rain
event was the largest event during the monitoring period, however because of antecedent dry
weather the response was lower and the interceptor never surcharged. The May 12th rain event,
though it was not the largest rain event, fell on already saturated ground and resulted in the highest
flows throughout the system.
TABLE 3-E
1 HOUR RAIN EVENTS
Date

1-Hr
Recurrence
Interval

18-Sep-15
8-Oct-15
24-Oct-15
31-Oct-15
6-Nov-15
11-Nov-15
17-Nov-15
18-Nov-15
27-Nov-15
30-Nov-15
13-Dec-15
14-Dec-15
24-Mar-16
31-Mar-16
14-Apr-16
20-Apr-16
27-Apr-16
1-May-16
10-May-16
12-May-16
13-May-16
25-May-16
31-May-16
4-Jun-16
15-Jun-16

3-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
5-Month
<2-Month
<2-Month
<2-Month
<2-Month
5-Month
<2-Month
10-Month
8-Month
<2-Month
3-Month

1-Hr Rainfall
(in)
0.74
0.43
0.31
0.20
0.23
0.34
0.38
0.18
0.18
0.18
0.20
0.17
0.45
0.30
0.90
0.18
0.41
0.32
0.33
0.92
0.30
1.13
1.04
0.30
0.72

TABLE 3-F
24 HOUR RAIN EVENTS
Date

24-Hr
Recurrence
Interval

17-Sep-15
18-Sep-15
8-Oct-15
23-Oct-15
27-Oct-15
31-Oct-15
11-Nov-15
16-Nov-15
17-Nov-15
20-Nov-15
24-Nov-15
25-Nov-15
26-Nov-15
30-Nov-15
12-Dec-15
13-Dec-15
23-Mar-16
30-Mar-16
6-Apr-16
14-Apr-16
20-Apr-15
27-Apr-16
30-Apr-16
1-May-16
9-May-16
11-May-16
13-May-16
25-May-16
31-May-16
4-Jun-16
14-Jun-16

2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
<2-Month
2-Month
3-Month
<2-Month
4-Month
3-Month
<2-Month
2-Month

24-Hr
Rainfall
(in)
1.13
0.79
0.35
0.59
0.65
0.70
0.43
0.83
0.32
0.80
0.71
0.44
0.69
0.63
0.81
0.75
1.20
0.59
0.34
0.90
0.49
0.93
0.71
0.38
1.38
1.50
0.65
1.73
1.50
0.41
1.03

3-8

FIGURE 3-C
1 HOUR RAIN EVENTS

FIGURE 3-D
24 HOUR RAIN EVENTS
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WET-WEATHER FLOW ANALYSIS
Stormwater that enters the sanitary sewer system is characterized as Rain Derived Infiltration and
Inflow (RDII). Inflow is extraneous flow that is a direct result of stormwater runoff, such as through
directly connected downspouts, area drains, open pickhole manhole covers, cleanouts, and direct or
indirect connections to the storm sewer. The large volume and quick response of inflow can result in
system surcharge and in extreme cases, overflows and basement backups, making it the primary
concern of most municipalities.
Infiltration is the water entering a sewer system through the ground, from sources such as cracks in
mainline sewers and service laterals, pipe joints, and manhole walls and enters the sewer more slowly
than inflow, raising sewer flows for days after the last rainfall. Infiltration during dry-weather, base
infiltration, is due to groundwater entering the sewer. Wet-weather infiltration, when groundwater
is elevated, can enter the sewer through defective manholes, service laterals, and sewer mains.
At the peak of the rain event, the dry-weather flow was subtracted from the total flow to determine
the peak instantaneous excess flow for each meter during each rain event. Peak instantaneous excess
flows were adjusted for infiltration before the beginning of the rain event. A sample wet-weather
hydrograph for meter WHE3-5 is presented in Figure 3-E. In addition, Figure 3-F shows the excess flow
for this meter from the entire metering period. Full hydrographs for each meter are contained in
Appendix D and are shown for both the fall 2015 and spring 2016 metering periods.
Wet-Weather Peaking Factors
The rain data and flow data were analyzed in conjunction to determine the peak 1-hour excess flow
rate caused by the peak 1-hour rainfall for each of the rain events during the monitoring period. This
relationship was analyzed and extrapolated by regression analysis to predict the volume of excess
flow that would result from 1-hour events at chosen recurrence intervals. Storms from unfinalized
data, with a peak 1-hr rainfall of less than 0.1”, or with an especially unusual response were excluded
from the analysis. An example regression analysis is presented in Figure 3-G while regressions for all
meters are in Appendix E.
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FIGURE 3-E
WHE5-3 RDII HYDROGRAPH
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WHE5-3 FULL HYDROGRAPH
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FIGURE 3-G
WHE6-3 REGRESSION ANALYSIS

A new sanitary sewer system is typically designed to convey 3-4 times the assumed ADWF. Therefore,
a peaking factor less than four for any specific basin is generally not considered to be an I/I issue as
the sewer should be able to handle this condition without surcharging or backup issues. Table 3-G
summarizes the condition of each basin.
TABLE 3-G
BASIN WET-WEATHER SUMMARY
Projected
Projected
Projected
Measured
1-Yr, 1-Hr
5-Yr, 1-Hr
10-Yr, 1-Hr
Projected
Projected
Projected
Meter
ADWF
Excess Flow Excess Flow Excess Flow 1-Yr, 1-Hr
5-Yr, 1-Hr
10-Yr, 1-Hr
(mgd)
(mgd)
(mgd)
(mgd)
PF
PF
PF
WHE5-3
0.12
1.26
1.82
2.09
11.1
15.6
17.8
WHE6-3
0.59
3.17
4.08
4.49
6.3
7.9
8.6
WSDSSI-1
1.89
13.65
18.14
20.23
8.2
10.6
11.7
WSDSSI-2
1.49
12.53
17.87
20.48
9.4
13.0
14.8
Meters below not reinstalled under contract in spring 2016; data is limited and projections may be unreliable
WHE5-1
0.07
0.67
1.03
1.22
11.0
16.5
19.3
WHE5-2
0.18
0.61
0.73
0.78
4.5
5.1
5.4
WHE5-4
0.10
0.10
0.10
0.10
2.0
2.0
2.0
WHE6-1
0.004
0.19
0.27
0.31
WHE6-2
0.24
0.65
0.69
0.70
3.7
3.8
3.9
WSD5-1
0.05
0.40
0.52
0.58
9.1
11.6
12.7
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WHE5-1 and WHE5-3 show the highest wet-weather peaking factors. Meter WHE6-2, because flow
can bypass the meter and flow through WHE6-1 instead, shows a very flat response with only small
increases in peak flows for larger rain events. Even including projected flows from WHE6-1 and WHE62 together, wet-weather flows appear to be modestly low. Flow monitoring data for WHE5-4 was
limited and failed to provide a conclusive trend.

SCATTERGRAPHS
Scattergraphs are a tool for understanding flow regime and downstream control during wet-weather
flows. They plot the flow velocity vs. the flow depth in the pipe. They can also be helpful for
understanding when flow is limited by the diameter of the pipe at the meter location and when it is
limited by downstream control. Downstream control is any condition downstream of the meter
location that prevents flow from reaching the potential design capacity of the pipe. “Dead dogs” (such
as debris, silt, off-grade pipe, and offset joints), under-capacity pipes, bottlenecks in the system, or a
pump station or plant that runs on a pump cycle and does not allow continuous flow, are all examples
of potential sources of downstream control. A sample scattergraph is presented in Figure 3-H while
scattergraphs for all the meters are in Appendix F.
Significant downstream control was observed during the monitoring period at site WHE5-4 (due to
the treatment plant), WHE6-2, WHE6-3, and WSDSSI-1. Additionally, during the May 12th rain event
sites WHE5-2, WHE5-3, WHE6-2, WHE6-3, WSDSSI-1, and WSDSSI-2 experienced surcharging from
the filling of the South Side Interceptor.
FIGURE 3-H
WHE5-2 SCATTERGRAPH

Downstream Control

3 - 13

RTK GENERATION
RTK unit hydrographs were developed to match flow meter data and used for model hydrologic
predictions. Calibrated RTK values can also be used to prioritize basins by I/I.
A unit hydrograph is an empirical method of predicting the sewer flows resulting from a given rainfall
over the basin. The RTK unit hydrograph method is recommended by the Environmental Protection
Agency (EPA). This method is named for the three empirically-determined variables – R, T, and K –
used to define the shape of the unit hydrograph used in the projection. The R component is defined
as the percent rainfall capture, or the volume of rainfall that enters the sanitary sewer system as a
percentage of the total volume of rainfall that falls within the basin’s land area. The T and K variables
define the time to peak flow and the total duration of excess flow, respectively. “Fast,” “medium,”
and “slow” triangles are defined, each having an R, a T, and a K.
Together, these nine parameters define the pattern of the unit hydrograph – “how much” and “how
fast” rainfall makes its way into the sewer from each unit of rainfall. Figure 3-I shows an example RTK
unit hydrograph. In the figure, the rainfall is shown at the bottom of the figure. The green line is the
metered excess flows in the basin. The dark blue line is the predicted excess flow by the RTK unit
hydrograph method generated from the rainfall and the shaded blue bands correspond to the fast,
medium, and slow triangles.
Wet weather flows in the hydraulic model (see Section 4) were calibrated to flow meter data using
the RTK unit hydrograph method. Initial RTK values were selected to best match the predicted inflow
to the actual inflow, as shown in Figure 3-I. During model calibration these values were refined to
provide the best fit for the hydraulic model when considering surcharging, basin interactions, and
travel time, among other factors. An effort was made to calibrate to large, system-stressing events,
which often show a different kind of response than for small events.
The final RTK values used in the model calibration are shown in Table 3-H. Note that RTK values for
WHE4-1, WHE4-6, and WHE4-8A were calibrated to post-rehab flow data.
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FIGURE 3-I
WHE5-2 RTK UNIT HYDROGRAPH

RTK BASIN COMPARISON
The model-calibrated RTK values provide an additional way to gauge the I/I in the system. While
regression analysis is the standard approach when no hydraulic model is available, using RTK values
as a diagnostic tool affords advantages including comparing like storms between basins, focusing on
system-stressing rain events, and being a more robust method when downstream control is present.
Table 3-I shows several measures to gauge the wet-weather flow response of each basin based on
calibrated RTK values. These wet weather flow measures, from left to right, include the RTK-predicted
peak 1-Yr, 1-Hr flow per acre, the RTK-predicted peak 1-Yr, 1-Hr peaking factor, the 1-Hr percent
capture, and the long-term (approximately 2-week) percent capture. The percent capture is defined
as the percentage of rain falling over the basin expected to infiltrate into the sanitary sewer in a given
timeframe.
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TABLE 3-H
MODEL CALIBRATED RTK VALUES
Meter Basin
WHE3-1A
WHE3-3
WHE3-4
WHE3-5
WHE4-1
WHE4-2
WHE4-3
WHE4-4
WHE4-5
WHE4-6
WHE4-7
WHE4-8A
WHE4-9
WHE5-1
WHE5-2
WHE5-3
WHE5-4
WHE6-1/6-2
WHE6-3
WSD5-1
WSDSSI-1
WSDSSI-2

Fast-Response RDII
R (%) T (hrs.)
K
4.0%
0.5
2
4.5%
0.75
4.5
5.5%
1
6
5.0%
0.5
12
2.2%
0.75
6
1.0%
0.5
4
2.2%
1
6
2.1%
0.36
6
2.5%
1
6
4.0%
0.36
2
3.3%
1
6
5.0%
0.5
4
3.3%
1
6
2.0%
0.75
4
1.7%
1
4
2.5%
0.75
8
2.5%
1
5
4.0%
0.5
8
4.0%
1
6
0.9%
0.5
4
5.0%
1.5
5
5.0%
1.25
6

Medium-Response RDII
R (%) T (hrs.)
K
5.0%
4
7
3.0%
6
6
5.0%
4
4
4.5%
4
8
4.0%
4
7.5
2.0%
3
5
4.3%
5
5
3.2%
2
3
5.0%
5
5
13.0%
2
10
6.5%
5
5
8.0%
2
9
6.5%
5
5
5.5%
3
15
5.0%
4
15
7.0%
3
18
5.0%
4
10
5.3%
3
10
8.0%
3
10
1.7%
2
10
6.0%
4
10
8.0%
4
14

Slow-Response RDII
R (%) T (hrs.)
K
7.0%
12
16
8.0%
12
10
10.0%
13
10
9.0%
15
9
11.0%
15
10
8.0%
9
19
8.6%
9
19
4.3%
2
12
10.0%
9
19
9.0%
12
11
13.1%
9
19
11.0%
12
11
13.1%
9
19
7.0%
12
20
8.5%
12
20
4.0%
12
10
14.0%
12
40
14.0%
12
20
10.0%
12
20
3.5%
12
20
8.0%
12
20
8.0%
12
20

TABLE 3-I
RTK-BASED I/I COMPARISON

Basin
Basin 3
Basin 4
Basin 5
Basin 6
WSD5-1

Basin Descriptive Measures
Wet Weather Flow Measures
RTKPredicted
1-Yr, 1-Hr
Average Dry
Unrestricted Flow per
1-Yr, 1-Hr
Long-Term
Weather
1-Yr, 1-Hr Area (gpm
Peaking 1-Hr Percent Percent
Flow (mgd) Area (acres) Flow (mgd) per acre)
Factor
Capture
Capture
0.38
356
9.3
18.2
25.8
1.6%
17%
0.59
701
11.8
11.7
21.1
1.0%
19%
0.56
986
9.9
7.0
18.7
0.6%
16%
0.58
702
13.3
13.2
24.1
1.2%
22%
115
1.4
0.06
8.4
24.4
0.7%
6%

3 - 16

While the focus in past years has been on Basins 3 and 4, from this table it is evident that Basins 5 and
6 are also contributing significant amounts of I/I to the system. The first three wet-weather flow
measures pertain to peak 1-Hour flows and consistently show that Basin 3 contributes the highest
wet-weather flows and Basin 5 the lowest. Basins 4 and 6 are comparable to each other.
It was previously believed that Basins 5 and 6 contributed much lower rates of I/I than Basins 3 and
4. Table 3-I demonstrates the difference is much smaller than previously thought. While residents in
Basins 3 and 4 experience more sewer backup problems due to restricted outflow, Basins 5 and 6
contribute only slightly less I/I to the system.
While Basins 3 and 4 continue to be the priority in flow reduction efforts, effort may be justified in
identifying and remediating cost-effective defects in Basins 5 and 6 as well, particularly Basin 6.
It should be noted that regression analysis and RTK values differ slightly in their indication of basin
condition. Because the RTK analysis uses the calibrated model which accounts for surcharging and
downstream control more confidence is generally placed on this analysis.

FLOW MONITORING CONCLUSIONS
In summary, the following conclusions can be made from flow monitoring:
•

•

•

Looking at all measures, dry-weather infiltration in most of Basins 5 and 6 appears to be
moderately low. However, basins WHE5-3 and WHE5-4 appear to be an exception with
moderately high to high infiltration.
Rain events during the fall 2015 metering period were sufficient to observe I/I for all Basins.
Meters reinstalled during spring 2016 captured the May 12, 2016 event, which completely
surcharged the South Side Interceptor and was ideal for model calibration.
RTK values from model calibration provide a useful comparison between sewer basins. Peak
wet-weather flows appear to be highest from Basin 3 and lowest from Basin 5. Flow
monitoring data suggests that flow reduction efforts in Basins 5 and 6 should also be
considered.
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SECTION 4

HYDRAULIC MODEL

4. Hydraulic Model
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HYDRAULIC MODEL
Hydraulic modeling of Basins 3 and 4 was previously conducted and results presented in the Basin
4 Sanitary Sewer System Rehabilitation Assessment and Recommendations Report, dated
December 2014. A complete hydraulic model of all sewers in Basins 3 and 4 was constructed using
Bentley’s SewerGEMS software. In this report it was estimated that nearly 40% of residents in
Basins 3 and 4 may be vulnerable to a sewer backup during a 25-Year storm, with some residents
experiencing sewer backups at a 1-Year storm or smaller.
To address these problems, a dual-pronged approach was suggested in this report. First, to
continue flow reduction rehabilitation in both basins with a goal of 40% total flow reduction.
Second, to upsize 18,000 feet of sewer main in Basins 3 and 4 that is currently limiting capacity.
(See Exhibit 2-1 in Appendix A for the locations of this proposed project.) This plan assumed after
implementation the peak discharge of Basins 3 and 4 to the South Side Interceptor would be 15.5
mgd during a 10-Year storm.
Following this report, the Wheaton Sanitary District indicated a concern that the already stressed
treatment plant would be unable to accept additional wet-weather peaks. It was also recognized
that further study should be made of the capacity of the South Side Interceptor. Though it is newly
constructed and oversized, it could potentially limit capacity should tributary wet-weather peaks
be substantially increased.
During this study the scope of the hydraulic model was expanded to include Basins 5 and 6, the
South Side Interceptor, and the Wheaton Sanitary District treatment plant. Additional flow
monitoring over the past two years affords a fuller and more accurate calibration of system
conditions.
The goals of hydraulic modeling of the SSI were to:
•
•
•
•

•

Expand the hydraulic model to include Basin 5, Basin 6, the South Side Interceptor, and
the treatment plant.
Calibrate the hydraulic model to accurately describe existing conditions in the system.
Understand potential causes of surcharge of the South Side Interceptor and identify
potential solutions. The May 12, 2016 storm provided the ideal size storm for this effort.
Identify solutions including options for flow reduction, capacity increases, and storage
that would be effective at relieving conditions in Basins 3 and 4 without overloading the
South Side Interceptor.
Investigate ideal locations for storage and what sizes may be necessary.
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MODEL NETWORK
All modeling was conducted in
Bentley’s SewerGEMS software.
The 2014 version of the model
incorporated all sewer mains in
Basins 3 and 4. The model
developed for the current study
added the South Side Interceptor
and all sewers in Basins 5 and 6
to the 2014 version.
Portion of Hydraulic Model in
SewerGEMS

Data for the South Side
Interceptor was taken from asbuilt drawings. City-owned sewers in Basins 5 and 6 were imported from GIS including all rim
elevations, rim-to-invert measurements, invert elevations, pipe diameters, and pipe materials. Many
local sewer mains in Basins 5 and 6 were deactivated but were maintained in the model for future
use. However, all connections to the South Side Interceptor and major branches in Basins 5 and 6
were kept active and included in model runs.
The active model network was comprised of approximately 1050 nodes with connecting links. Model
nodes include manholes, blind junctions, pumps, wet wells, and outfalls; links include gravity mains,
force mains, and culverts. Approximately 255,000 linear feet of gravity mains, 9,000 feet of force
mains, the Elm & Blanchard, Blockhouse, and Lorraine & Eaton lift stations, and the Wheaton Sanitary
District treatment plant were active in the model.
Exhibit 4-1 in Appendix A shows the model extents and portions which were added during the current
study.
Field investigations were conducted at critical locations or where information was missing in the GIS.
These included confirming pipe diameter measurements and connectivity, surveying rim elevations,
and measuring down to invert elevations.
For structures that were missing rim or invert elevations in the GIS and were not deemed to be critical,
rim elevations were estimated by a Triangulated Irregular Network (TIN) created from ground surface
contours. Invert elevations were estimated by interpolation between the upstream and downstream
structure inverts.
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Source information for rim and invert information and pipe diameters were documented in the model
for future reference.
Lift Station Data
The majority of City sewer Basins 3, 4, 5, and 6 flow directly by gravity to the plant. However, three
lift stations are located in meter basin WHE6-3: Elm & Blanchard, Blockhouse, and Lorraine & Eaton.
All three lift stations were included in the model, but the only one which has a substantial impact on
system operation is Elm & Blanchard.
The Elm & Blanchard lift station has a capacity of approximately 1950 gpm. As-builts from the lift
station, constructed in 2014, were used to incorporate the lift station into the model. Operating levels
were collected by City staff and incorporated into the model.
Treatment Plant Operation
The Wheaton Sanitary District’s treatment plant is located on Shaffner Road just north of Mack Road
and receives flow from a population of about 62,000 including most of Wheaton, southern Carol
Stream, a small portion of Glen Ellyn, a small portion of Winfield, and unincorporated areas of DuPage
County. The South Side Interceptor is only one of three major interceptors, including the North Side
Interceptor and the Arrowhead Interceptor, coming into the plant.
The plant has a treatment capacity of 14.7 mgd. It also has ponds that can hold approximately 13-15
million gallons for storage until flows have subsided enough to bring it into the plant for treatment.
There are three headworks screw pumps, each with a capacity of 14.7 mgd, that operate in the
following order:
•
•

•

The first screw is used during dry weather and feeds flow through the plant for normal
treatment.
The second screw is used somewhat frequently during wet weather, whenever flows exceed
14.7 mgd. Flow is bypassed into the old treatment plant and then into the onsite ponds where
it is stored until it can be routed back through the plant for full treatment.
The third screw operates only once to twice a year and feeds flow into the “003” excess flow
tank. When this tank fills it overflows to the river. Because discharges only receive primary
treatment and disinfection use is discouraged in the plant’s NPDES permit. The Wheaton
Sanitary District desires to reduce the operation of this bypass.

The treatment plant headworks was modeled as a system of pumps. Treatment plant processes were
not modeled. Flow monitoring data for the North Side Interceptor and Arrowhead Interceptor was
not available. This information would be beneficial for future studies. For this study it was assumed
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that 21.9 mgd was available to the South Side Interceptor based on flow monitoring data during the
May 12th event.

FLOW DISTRIBUTION
Dry-Weather Flow Input
The dry-weather flow was input into the model using the discrete Average Dry Weather Flows
(ADWFs) from flow monitoring data (See Section 3). Dry weather flows can vary depending on season,
recent weather patterns, and groundwater depth. Because flow monitoring has taken place over a
number of different periods, the ADWF for each meter basin was normalized to similar climatic
conditions. Table 4-A shows the ADWFs assigned to each meter basin in the model.
TABLE 4-A
DRY WEATHER FLOWS USED IN MODEL
Meter Basin
WHE3-1A
WHE3-3
WHE3-4
WHE3-5
WHE4-1
WHE4-2
WHE4-3
WHE4-4
WHE4-5
WHE4-6
WHE4-7
WHE4-8A
WHE4-9
WHE5-1
WHE6-1
WHE6-2
WHE6-3
WHE5-2
WSDSSI-2
WSD5-1
WHE5-3
WHE5-4
WSDSSI-1

Cumulative
ADWF (mgd)
0.345
0.070
0.150
0.110
0.110
0.037
0.189
0.189
0.470
0.049
0.047
0.024
0.583
0.048
0.003
0.177
0.378
0.128
1.750
0.055
0.138
0.109
2.134

Discrete
ADWF (mgd)
0.125
0.070
0.040
0.110
0.061
0.037
0.105
0.079
0.092
0.049
0.047
0.024
0.089
0.048
0.004
0.177
0.378
0.128
0.087
0.055
0.138
0.109
0.082

Dry weather flows were apportioned evenly to several points across each of the 23 meter basins to a
logically chosen manhole, typically one near the upstream end of the basin.
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Variations in flow throughout a typical dry-weather day were modeled by applying a typical diurnal
pattern to each basin’s flow inputs.
Wet-Weather Flow Input
The RTK synthetic unit hydrograph, described in Section 3, was the primary hydrological method used
to simulate wet-weather flow. A unit hydrograph was established for each meter basin and input to
the model. Once established, the RTK unit hydrographs can be used to simulate the I/I response
resulting from any rain event.
Final RTK values used in the model after calibration are shown in Table 3-H in Section 3.
In order to spatially distribute the wet-weather flow throughout the model network, each meter basin
was subdivided into hydrological catchments matching the sub-basins used to allocate dry-weather
flow, and the RDII captured by each catchment was routed to the same node to which the dry-weather
flow of the corresponding sub-basin was loaded.

CALIBRATION
Calibration is a process which ensures that the model sufficiently represents metered system
response before using it to project different storms or system improvements. During calibration,
model outputs are compared to data collected during flow monitoring and other field investigations
to verify that the model produces results validated by observed conditions.
The model was calibrated to three periods, shown in Table 4-B. These periods were chosen as longterm simulations that contained the most significant rain events of the flow monitoring period.
Recalibration of Basins 3 and 4 was based on the April 8 to June 20, 2015 period. Because this portion
of the model had already been calibrated during previous model builds, this calibration run was
intended to confirm the previous model calibration for this area. Additionally, new meter data was
available for WHE4-2, WHE4-3, WHE4-5, and WHE4-7, which had not been calibrated previously, and
for WHE4-1 and WHE4-6 which had undergone rehabilitation. (WHE4-8A had not yet undergone
rehabilitation in the spring of 2015.)
Calibration of Basins 5 and 6 was based on the fall 2015 metering data, from September 18 to
December 17. Rainfall during this period consisted mostly of smaller rain events, not ideal for model
calibration. Smaller storms are useful for setting predictive parameters but a large event is necessary
to test whether those assumptions scale. The spring 2016 metering period, especially the May 12,
2016 storm, then, provided an ideal basis for model validation using those meters which were
reinstalled.
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During calibration, the depth, flow, and scattergraphs for each meter are compared against the values
predicted by the model. Model parameters are then adjusted until the model replicates observed
conditions. This can include adjusting RTK values, pipe roughness values, or by adding fill to pipes—
which simulates the accumulation of silt, a downstream blockage, or offset joint. Calibration is often
a very informative process when trying to understand why meter and model data do not match.
Overall, availability of calibration data was very good. Sufficient flow monitoring data exists to provide
a high level of confidence in model predictions throughout the study area.

TABLE 4-B
MODEL CALIBRATION PERIODS
Calibration Period

Meters of Emphasis

April 8 - June 20, 2015

Basins 3 & 4

Basins 5 & 6, WHE3-1A,
WHE4-9
Basins 5 & 6 (Reinstalled
May 10 - May 13, 2016
Meters), WHE3-1A, WHE4-9
Sept 18 - Dec 17, 2015

May 12, 2016 Rain Event
The May 12, 2016 rain event merits closer examination as a key example in understanding system
behavior.
Rainfall began at 10:30 PM on the evening of May 11, but the majority of the rainfall passed between
1:15 and 2:15 AM the morning of May 12. During this peak hour, the Blacksmith rain gauge recorded
1.12” of rain. The event was a short and quick thunderstorm, with most of its rain falling during the
peak one to two hours.
The rain event was classified as approximately an 8-month, 2-hour storm across the study area.
Because this rain fell on already saturated soil, with 1.38” of rain recorded within the previous 48
hours, it resulted in a high I/I response.
The inflow was quickly seen downstream at meter WSDSSI-1, located at the treatment plant. Prior to
the start of rain at 10:30 PM, flow through WSDSSI-1 was 7 mgd. By 3:00 AM, the flow was up to 14.5
mgd.
At 3:00 AM the flow from tributary interceptors exceeded the two-screw capacity of the plant
headworks and began to back up the South Side Interceptor. At 3:30 AM, the interceptor had filled
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and backed up all the way to the WSDSSI-2 meter, nearly two thirds of the way up the interceptor. By
4:30 AM the interceptor had sufficiently filled to start restricting the flow out of Basins 3 and 4. The
level continued to rise at WSDSSI-1 up to 159 inches at 5:40 AM, at which time the third screw was
activated at the treatment plant. The effect was immediately noticeable in the interceptor. As the
treatment plant was able to take more flow, the depth in the interceptor slowly began to recede. By
1:00 PM the hydraulic grade line had returned to normal in the interceptor.
Figure 4-A shows the profile of the South Side Interceptor at the peak of the May 12th event. It can be
observed that it is completely surcharged and the hydraulic grade line has reached the rim of some
bolted manholes. During the peak, the 30 inch connection from Basins 3 and 4 at the top of the
interceptor was completely submerged.
FIGURE 4-A
SOUTH SIDE INTERCEPTOR PROFILE – MAY 12, 2016

Additional modeled profiles showing the peak surcharge during the May 12th storm are included in
Appendix H. This appendix also contains the same profiles shown for a 10-year storm under existing
conditions and for a 10-year storm following recommended improvements from Section 5.
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Discussion of Significance
The May 12th event illustrates the extent of the effect of treatment plant operation on the rest of the
system. When the headworks of the treatment plant are allowed to surcharge, the effect can be
observed along the length of the South Side Interceptor, in local sewers in Basins 5 and 6, and even
well into Basins 3 and 4.
It is also apparent from this event that Basins 5 and 6, not just Basins 3 and 4, contribute to the
problem of I/I in the system. During the storm a peak flow of 22.5 mgd was observed at the plant.
Because of hydraulic restrictions, the peak discharge from Basins 3 and 4 combined was only 6 mgd.
The remainder of this flow, then, is due to I/I coming from Basins 5 and 6. As discussed in Section 3,
while Basins 3 and 4 experience slightly higher rates of I/I, Basins 5 and 6 also have high rates.

EXISTING CONDITIONS AND DISCUSSION OF IMPROVEMENTS
Existing Conditions
Following calibration, existing conditions were modeled in the system. Design storms were used to
estimate the impact from a storm of various recurrence intervals.
Design storms were patterned from an SCS Type II rainfall distribution, shown in Figure 4-B. The Type
II distribution is an idealized hyetograph used in various hydrological applications and was developed
by the USDA Soil Conservation Service (SCS), now known as the Natural Resources Conservation
Service (NRCS). It is distributed such that the peak rainfall for any duration between 6 minutes and 24
hours has an equal storm event frequency, which can be scaled for storms of any recurrence interval.
FIGURE 4-B
SCS TYPE II 1-YEAR DESIGN STORM
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Modeling of existing conditions confirm what was previously found and documented in previous
reports. Some residents begin experiencing potential basement backups at less than a 1-Year event.
The May 12th storm is a good example of this. Though only an 8-Month, 2-Hour storm, the South Side
Interceptor nevertheless surcharged and sewer problems were widespread during this event.
Discussion of Improvements
The City has a stated goal of achieving no more than 1 foot of surcharge in the system during a 10Year rain event. In order to achieve this goal of providing a sufficient level of protection to residents
a series of capital improvements will be necessary—flow reduction, pipe upsizing in Basins 3 and 4,
and construction of sanitary sewer storage.
In the Basin 4 Sanitary Sewer System Rehabilitation Assessment and Recommendations Report, dated
December 2014, the first two were recommended—flow reduction and pipe upsizing. This plan
assumed that the resulting additional wet weather flows from Basins 3 and 4 could be conveyed to
the plant. Following conversations with the Wheaton Sanitary District and more extensive hydraulic
modeling, it is recognized that the treatment plant likely does not currently have the capacity to
accept additional wet-weather flow from Basins 3 and 4.
While it would in theory be possible to achieve the desired level of protection using only flow
reduction, it is predicted that flow reductions of 60 to 75% may be needed across all basins in the
study area, which would be impractical and prohibitively costly.
In this case, sanitary storage is the only viable option to provide the desired level of protection to
residents of Basins 3 and 4 without increasing peaks at the treatment plant.
Based on the model and observations made during the May 12th storm, at least some storage must
be located somewhere upstream of the treatment plant. During the May 12th storm, the peak flow
observed at meter WSDSSI-1, located at the plant, was 22.5 mgd. With no plant restriction it is
estimated that this would have been 24.5 mgd. Had the Basin 3 and 4 pipe upsizing also already been
completed, the peak flow would have been 29.5 mgd. A 5-Year storm would be estimated to have a
response 65% higher, and a 10-Year storm 94% higher. The South Side Interceptor has a capacity of
only 27 mgd and would be unable to convey peak flows this high to storage located at the plant.
Therefore to be fully effective, at least some of the storage must be located toward the top end of the
interceptor.
Construction of storage facilities is considered a viable option and is recommended for consideration
by the City. Additional study and modeling of storage including size and location are included in
Section 5.
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ALTERNATIVE ANALYSIS

In Section 4 it was established that implementing only flow reduction and capacity improvements will
not be sufficient to resolve the excess flow issues in Basins 3 and 4 considering capacity constraints at
the treatment plant. Incorporation of storage can provide an adequate level of protection to residents
in Basins 3 and 4 without increasing peak flows to the Wheaton Sanitary District. In this section,
several locations are identified as possible candidates for storage and are briefly evaluated. Then the
hydraulic model is used to evaluate site suitability and sizing.

POTENTIAL STORAGE LOCATIONS
The following locations were identified as being key candidates for storage. Though not exhaustive,
they represent locations that are both suitable points hydraulically and for which land may be
available. The sites are listed from downstream to upstream with pros and cons for each. These
locations are shown in Exhibit 5-1 in Appendix A.
Atten Park Easement
Located just east of the Wheaton Sanitary District, this 4 acre piece of property borders on the
treatment plant. It is owned by the City and is currently unused green space. It is estimated that 8 to
10 million gallons (MG) of storage could be built at Atten Park Easement. Additional volume may be
available if the southeast corner of the Wheaton Sanitary District can also be used.
Pros
•
•

•

The land is already owned by the City and has no
other known designated use.
The location borders on the treatment plant.
Storage built in this location would directly benefit
the operation of the plant as well as the North Side
and Arrowhead Interceptors. The tank could
potentially be operated and maintained by the
Wheaton Sanitary District.
Sufficient land is available for a large amount of
storage.
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Cons
• The South Side Interceptor is not large enough to convey all flows to this location in a 10Year storm once the recommended capacity improvements are implemented, even
assuming 40% flow reduction in Basins 3 and 4 and 20% in Basins 5 and 6. If storage is
constructed here, some additional upstream storage will still be necessary.
Gables Blvd
The interceptor runs through some open land along Gables Blvd. It is located midway along the South
Side Interceptor at an ideal location hydraulically. 1421 Gables Blvd is a 4.5 acre piece of property that
was purchased by the Wheaton Sanitary District in 2010 for equipment and materials storage during
construction of the South Side Interceptor, but was sold in 2013 and is presumably being planned for
development. 1425 Gables is a 3.4 acre lot with a single family home. The availability of this property
is not known. It is estimated that 14 to 18 MG of storage could be built on either property.
Pros
•

Located midway along the South Side Interceptor
and adjacent to the interceptor, the property is in
an ideal location for development of storage.

Cons
• It is not known whether either property would be
available.

Kelly Park
Located near the intersection of Main and Elm, this 4.8 acre community park contains a playground
as well as a grassy field area. It is located adjacent to the interceptor and is at low ground near a
known SSO location. It is estimated that 4 to 6 MG of storage could be constructed at this location.
The Edison Middle School Baseball fields could possibly be considered for additional storage, although
they are located further from the interceptor and are less accessible for construction equipment.
Storage at this location would collect flow from Basins 3, 4, 6, and WHE5-1, a larger tributary area
than Central Park.

5-2

Pros
•
•

It is located near the existing interceptor in an
ideal hydraulic location.
A recent grant for further development of Kelly
Park by the Park District incited strong opinions
among some neighboring residents. One
concern was over whether nearby sanitary
flooding issues would be addressed. With
proper community participation, this location
could be a chance to address flooding concerns
while engaging residents in a redevelopment of
the park.

Cons
• This site is next to Spring Brook and is located in the flood plain, limiting options during
construction.
Central Park
This 9.3 acre plot of land is the largest potential storage location identified. Located near Mariano’s
at the site of the old Hubble Middle School, ample land exists for construction of storage. The site has
been recently redeveloped with athletic fields and stadium lighting. It is estimated that 20 to 25 MG
of storage could be constructed on this site, more than enough for all storage needs for Basins 3 and
4. This is a key location hydraulically in the system and would be likely to alleviate excess flow concerns
in Basins 3 and 4 without increasing discharge to the South Side Interceptor.
Pros
•
•

•
•

•

This site could provide ample storage to
contain excess flows in Basins 3 and 4.
Improvements could be conducted with
storage at this location without increasing
peak discharge to the South Side
Interceptor.
It is located near the connection of Basins 3
and 4 to the South Side Interceptor.
The large and accessible site could ease
construction and lower costs including
allowing the possibility of storing excavated
soil on-site.
Consideration can be given to redevelopment of the site in conjunction with the
Downtown Wheaton Strategic Plan.
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Cons
• This site could conflict with stormwater storage needs. However, stormwater studies have
indicated the site is too small for stormwater needs, so a conflict is unlikely.
• Construction on new athletic fields was recently finished at this location. Continued
construction could lead to a negative perception by residents.
• The park is located in the floodplain, which increases permitting requirements and would
result in additional cost items during construction.
Wheaton College
Located far upstream in Basin 4, Wheaton College could be a potential location for siting of storage.
The Billy Graham Center parking lot covers roughly 2 acres of land and would likely be the preferred
location. It is estimated that 4 to 7 MG of storage could be constructed at this location. With storage
at this location it seems likely that Phase 2 of the recommended capacity improvements (sewer upsize
from Illinois and Main to Crescent and Chase) may not be needed. However, storage at this location
alone would not solve widespread sewer capacity problems in Basins 3 and 4.
Pros
•

•

Sanitary sewer capacity issues in some of
Basin 4 could be addressed without
requiring Phase 2 of the recommended
capital improvements, possibly resulting
in cost savings.
The Billy Graham Center Parking lot
regularly experiences storm flooding and
construction of storage here may
address some of these concerns.

Cons
• Storage at this location alone would be too far upstream to resolve all Basin 4 excess flow
issues.
• Storage at this location does not provide any relief for Basin 3 excess flow issues.
• Constructability in this site would be difficult due to the small footprint and disruption of
college parking.
• The site is located in the floodplain, which increases permitting requirements and would
result in additional cost items during construction.
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STORAGE EVALUATION
Of these five potential storage locations, two were chosen for additional modeling: Atten Park
Easement and Central Park.
Four scenarios were considered for modeling: storage at Central Park only, storage at Atten Park
Easement only, storage at both locations, and storage at neither location. All modeled scenarios
included the recommended capital improvements in Basins 3 and 4, 40% flow reduction in Basins 3
and 4, and 20% flow reduction in Basins 5 and 6. (These flow reduction levels were applied to all basins
except WHE4-1 and WHE4-6, which were already calibrated to post-rehabilitation flow data.)
All scenarios were evaluated with the goal of keeping surcharge below one foot in local sewer mains
during a 10-Year rain event.
At this preliminary stage many assumptions were made regarding parameters such as tank depth,
size, location, operation, and inlet and outlet pipe sizes. As the process moves forward to a preliminary
design phase, these parameters will be reevaluated.
Indicated storage volumes were found to be highly sensitive to changes in assumed capacity at the
wastewater treatment plant. During the May 12, 2016 storm, an average of 21.9 mgd was allowed
from the South Side Interceptor while all three screws at the plant were active, but only 15 mgd with
two screws active. The plant capacity is also dependent on hydraulic conditions in the other tributary
interceptors. The four modeled scenarios simulated a discharge capacity of both 21.9 mgd and 15
mgd to examine the effect this would have on recommended storage volumes.
No Storage
In this scenario, capital improvements to improve
capacity in Basins 3 and 4 were undertaken and flow
reduction was conducted in Basins 5 and 6, but no
storage was constructed. Flow reductions of 40% in
Basins 3 and 4 and 20% in Basins 5 and 6 were
assumed.
th

During the May 12 storm, the model predicts an
improvement to conditions in Basins 3 and 4.
However, additional peaks are sent downstream,
increasing the load on the treatment plant.

TABLE 5-A
MODEL RESULTS
NO STORAGE
Alternative: No Storage
Capital Improvements in Basins 3 & 4

10-Year Storm (21.9 mgd @ WWTP)
Needed Flow Reduction
60%
(All Basins)
10-Year Storm (15 mgd @ WWTP)
Needed Flow Reduction
75%
(All Basins)

During a 10-Year storm, the model predicts similar
results. The capital improvements successfully convey the peak flows from Basins 3 and 4 to the South
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Side Interceptor, but the interceptor and the plant are unable to handle them. Fewer basement
backups and SSOs occur in Basins 3 and 4 and most of these would occur along and near the South
Side Interceptor. This approach merely migrates the problem downstream rather than solving it.
It is estimated that in order to meet the 1 foot surcharge goal and provide an adequate level of
protection without surcharge, between 60% and 75% flow reduction would be required across Basins
3, 4, 5, and 6. This is considered prohibitively expensive and potentially not even attainable.
This scenario improves conditions in Basins 3 and 4 but migrates the problem downstream and would
be likely to increase operation of the excess flow facility at the plant, increasing overflows
downstream. It is unlikely that the Wheaton Sanitary District would agree to sign off on the required
Illinois EPA permit.
Storage at Central Park Only
Storage constructed at Central Park was assumed to be constructed near manhole 4A3 at the junction
of Basins 3 and 4. The recommended capital improvements were simulated as described except that
the outlet pipe from Basins 3 and 4 was modeled as a more steeply sloped 24-inch pipe instead of the
existing and originally recommended 30-inch sewer. The change would limit flow from Basins 3 and 4
to 8 mgd, which is near the current capacity, rather than the 14 mgd of the 30” pipe.
The model predicts backflow could occur from the
interceptor into the storage tank during large storms.
In this scenario a check valve was modeled to prevent
backflow.
Flow reduction (FR) was implemented as in all other
modeled scenarios, with 40% reduction in Basins 3
and 4 and 20% in Basins 5 and 6.
Results indicated storage at Central Park was
successful in improving conditions. Peaks to the plant
were reduced during a modeled May 12th storm. Few
if any backups or SSOs would occur in Basins 3 and 4.
The model also predicts a slight improvement of
conditions along the South Side Interceptor. Wet
weather flows from the North Side and Arrowhead
Interceptors would need to be included in the model
to fully understand the system response near the plant.

TABLE 5-B
MODEL RESULTS
CENTRAL PARK ONLY
Alternative: Central Park Storage
Capital Improvements in Basins 3 & 4
40% FR Basins 3&4, 20% FR Basins 5&6
24" outlet from Basins 3&4 w/ check valve

10-Year Storm (21.9 mgd @ WWTP)
Central Park size
6 MG
10-Year Storm (15 mgd @ WWTP)
Central Park size
13 MG
Estimated fill during May 12, 2016
(8-Month Storm)
Central Park Volume
0.2 MG
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For a 10-Year event, Basins 3 and 4 show a large improvement over existing conditions, with few
backups or overflows predicted. Little benefit is seen along the South Side Interceptor and at the
treatment plant, but flows are not higher than existing conditions.
Preliminary results indicate 6 MG of storage may be beneficial assuming the treatment plant is able
to pump 21.9 mgd from the South Side Interceptor. As much as 13 mgd may be required if the
treatment plant is only able to accept 15 mgd. Were the May 12th storm to occur again after all capital
improvements and flow reduction has been implemented it is estimated that 200,000 gallons of flow
would be stored.
Storage at Atten Park Easement Only
In this scenario, storage is constructed only at Atten Park Easement. Capital improvements and flow
reduction were simulated as previously described.
Storage constructed at Atten Park Easement has
some obvious advantages, such as flexible operation
for the plant, the ability to oversize storage to benefit
other tributary interceptors to the plant, and the
possibility for Wheaton Sanitary District to operate
and maintain storage in conjunction with their other
activities.
Simulations indicate that storage at Atten Park
Easement benefits the South Side Interceptor and the
treatment plant. However, these benefits do not fully
extend up to Basins 3 and 4. During a 10-Year storm,
the model predicts peak flows of up to 39 mgd
through the interceptor, which has a capacity of 27
mgd before surcharge. This results in significant
surcharging extending up into Basins 3 and 4.

TABLE 5-C
MODEL RESULTS
ATTEN PARK ONLY
Alternative: Atten Park Storage
Capital Improvements in Basins 3 & 4
40% FR Basins 3&4, 20% FR Basins 5&6

10-Year Storm (21.9 mgd @ WWTP)
Atten Park size
6 MG
10-Year Storm (15 mgd @ WWTP)
Atten Park size
15 MG
Estimated fill during May 12, 2016
(8-Month Storm)
Atten Park Volume
0.6 MG

The storage sizes for this option are similar to the Central Park Only option.
Storage installed at Atten Park Only is of limited benefit to Basins 3 and 4 and does not provide an
adequate level of protection to these basins.
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Storage at Central Park and Atten Park Easement
In this scenario, storage is modeled at both locations
in the system. As for the Central Park Only storage
scenario, a restricted 24” outflow from Basins 3 and 4
was assumed, however a check valve was not.
This scenario predictably provides the best protection
of all modeled scenarios. The tank at Central Park
captures excess flows from Basins 3 and 4 while the
tank at Atten Park Easement captures flows the plant
is unable to treat. Although two separate locations
would be needed, preliminary sizing indicates the
total volume of the two tanks would be similar to the
volume needed were only one storage tank built.

ADDITIONAL MODELING OF CENTRAL PARK
STORAGE

TABLE 5-D
MODEL RESULTS
CENTRAL & ATTEN PARK
Alternative: Central & Atten Storage
Capital Improvements in Basins 3 & 4
40% FR Basins 3&4, 20% FR Basins 5&6
24" outlet from Bas. 3&4

10-Year Storm (21.9 mgd @ WWTP)
Central Park size
3 MG
Atten Park size
3 MG
10-Year Storm (15 mgd @ WWTP)
Central Park size
4 MG
Atten Park size
12 MG
Estimated fill during May 12, 2016
(8-Month Storm)
Central Park Volume
0.1 MG
Atten Park Volume
0.5 MG

Based on the model results, it will be difficult to achieve adequate protection in Basins 3 and 4 without
storage at Central Park. This location provides this improvement in Basins 3 and 4 without increasing
flows downstream and, being the largest site, with sufficient room for construction, Central Park also
has the advantage of requiring less coordination with the Wheaton Sanitary District.
Storage at this location could be implemented with or without additional storage at Atten Park
Easement. It may be most practical to construct storage at Central Park first, with additional storage
at Atten Park Easement implemented at a later time after additional flow monitoring and modeling
incorporating the North Side and Arrowhead Interceptors.
Preliminary storage size estimates for Central Park for a 10-Year storm were 6 to 13 MG, depending
on assumed treatment plant operation. It is assumed in the following assessment that the treatment
plant can accept 21.9 mgd from the South Side Interceptor, as it does now.
Figure 5-A shows the proposed tank at Central Park filling during a 10-Year event for different
constructed tank sizes. It is evident that the 3 MG and 4 MG tanks fill entirely during the storm, limiting
their protection. The 5 MG tank provides just enough capacity.
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FIGURE 5-A
STORAGE FILLING FOR DIFFERENT STORAGE SIZES (10-YEAR STORM)
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Figure 5-B shows the estimated outflow from Basins 3 and 4 to the South Side Interceptor for the
same event as Figure 5-A. Notable are the 7 hours during which flow is elevated in the South Side
Interceptor and the entirety of flow from Basins 3 and 4 is captured in the tank. It can be seen that
larger tanks provide protection for a longer duration.
Figures 5-A and 5-B demonstrate that at least 5 MG of storage is likely needed to provide protection
for a 10-Year storm. A slightly larger tank would provide additional protection to keep the HGL
upstream of the tank from rising too far. Ultimately a tank size of 5 to 6.5 MG is recommended. It is
likely that 3 to 4 MG of this would be located beneath the overflow pipe and would have to be pumped
back into the system. The top 2 to 2.5 MG would raise the hydraulic grade in adjacent sewers but
would flow out by gravity.
For larger storms (greater than 10-Year) in which the Central Park storage tank filled, levels upstream
would rise once the tank filled, several hours after the peak rain. It is unlikely that this would cause
backups or SSOs in Basins 3 and 4. Rather, flow would force its way to the South Side Interceptor.
Future construction of storage at Atten Park or capacity improvements by the District should increase
the level of protection beyond a 10-Year event.
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FIGURE 5-B
BASIN 3&4 DISCHARGE TO SOUTH SIDE INTERCEPTOR FOR DIFFERENT STORAGE SIZES
(10-YEAR STORM)
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A cost estimate of this project will be provided following conversations and planning with City staff. A
similar storage solution was recently completed by RJN in the spring of 2016 in Wilmette, IL with a
design capacity of 5.5 MG before the first backups and a total volume of 7 MG, slightly larger than the
proposed Central Park storage. This tank was designed and constructed at a cost of $17 million.
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CONCLUSIONS AND
RECOMMENDATIONS
CONCLUSIONS
Background and Project Approach
The City of Wheaton has been working for many years to improve its sanitary sewer service, to reduce
basement backups and sewer overflows during rain events. Since 2006, the City has completed
sanitary sewer evaluation studies (SSES), analysis, modeling, and system rehabilitation, including
sewer main rehabilitation, manhole rehabilitation, and more recently service lateral rehabilitation.
Sewer Basins 3 and 4 were identified in the Wet Weather Facility Plan (WWFP) as priority basins
because of high levels of excess flow and frequency of basement backups.
The initial approach to resolving the basement backup and sewer overflow issue in Basins 3 and 4 was
to address flow reduction first, then follow that with capacity increases. As data collection continued
and system models were refined it became clear that reducing basement backups and overflows could
not be achieved without the capacity increases, and that the approach needed to be one of
implementing flow reduction while simultaneously pursuing capacity increases in the basin.
The hydraulic model showed that the recommended capacity improvements in Basins 3 and 4 would
result in significant additional flows being sent to the Wheaton Sanitary District (WSD) South Side
Interceptor (SSI). At meetings between City staff and the WSD it became clear that the wastewater
treatment plant would likely not be able to handle these additional flow from Basins 3 and 4. It was
determined that the SSI and basins tributary to it (largely basins 5 and 6) should be flow metered and
that the existing hydraulic model should be expanded to include these areas. This would give a more
complete picture of the response of the entire SSI system (down to the treatment plant) to wet
weather events.
This current phase of the study involved flow monitoring in meter basins 5 and 6 and the Wheaton
Sanitary District South Side Interceptor, and continued model enhancement for a more complete
picture of the system operation down to the wastewater treatment plant. Additional flow monitoring
data was collected in the system during the fall of 2015 and spring of 2016, including in Basins 5 and
6 and along the South Side Interceptor. This data was used to calibrate the expanded model that now
included City basins 3, 4, 5 and 6, as well as the District SSI and separate District basins. The goal of
the study was to reevaluate the recommendations for flow reduction, system rehabilitation and sewer
capacity improvements given during the prior Basin 4 Sanitary Sewer System Rehabilitation
6- 1

Assessment and Recommendations Report based on the new flow monitoring data and to account for
downstream conditions in Basins 5 and 6 and the District SSI.
Metering and Modeling
Significant flow metering findings include:
•
•

•

Dry-weather infiltration in most of Basins 5 and 6 is moderately low, with the exception of
meter basins WHE5-3 and WHE5-4 which have moderately high to high infiltration.
Rain events during the fall 2015 metering period, though small, were sufficient to observe I/I
for all basins. Meters reinstalled during spring 2016 captured the May 12, 2016 event, which
completely surcharged the South Side Interceptor and was ideal for calibration of the
hydraulic model.
Flow reduction has previously concentrated on Basin 3 and 4. Flow monitoring of Basins 5 and
6 found that excess flows in these basins are such that flow reduction should be implemented
in these basins also.

Modeling was conducted using SewerGEMS, a dynamic hydraulic modeling software. The model was
calibrated to three different wet-weather periods and achieved a good fit in predicting flows and
system response.
The most informative rain event captured during the recent flow monitoring period was the May 12,
2016 storm. This was an 8-Month, 2-Hour storm, but fell on already saturated soil, increasing the
observed flow response. During this storm the South Side Interceptor surcharged for several hours
due to high levels of excess flow and restriction from the treatment plant. The excess flow facility was
used at the treatment plant and backups and overflows occurred at various points throughout the
system.
The enhanced SSI system model, along with observations during the May 12, 2016 storm, leads to
several conclusions about system operation:
•

•

The Wheaton Sanitary District plant is at capacity for even moderate storm events. Previous
studies had assumed that if the sewers in Basins 3 and 4 were upsized and the flow could be
conveyed to the SSI, that the District-owned interceptor and plant had sufficient capacity to
accept that additional flow. However, flow monitoring and conversations with the WSD
indicated that even with the flows highly restricted in Basins 3 and 4 the plant is currently at
capacity.
The operation of the treatment plant has far-reaching effects up the system. The
surcharging of the wet well at the plant could be observed along the entire length of the South
Side Interceptor and well into local sewer mains located in Basins 3, 4, 5, and 6. Treatment
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•

•

plant operation must balance avoiding the use of excess flow facilities while keeping the flow
level in the collection system low enough to avoid backups and overflows.
Basins 5 and 6 contribute the majority of the I/I to the SSI during large rain events. Because
flow out of Basins 3 and 4 is currently restricted, the majority of peak flow reaching the South
Side Interceptor comes from Basins 5 and 6. This was observed during the May 12th rain event.
Levels of excess flow in Basins 3 and 4 for a 10-year storm exceed the capacity of the SSI to
convey that flow to the plant. Previous studies had confirmed high levels of excess flow in
Basins 3 and 4, and that pipe capacity restrictions in the basins prevented this flow from
reaching the SSI. This resulted in the basement backups and overflows in those basins. The
current study and expanded model showed that if that flow was not restricted it would exceed
the capacity of the SSI. This is the case even with 40% flow reduction.

The additional metering and expanded modeling led to the realization that to provide a 10-Year level
of protection to residents in Basins 3 and 4 without increasing wet-weather peaks conveyed
downstream, in addition to 40% flow reduction and sewer upsizing in basins 3 and 4, storage would
be necessary. Preliminary modeling indicates that at least some of this storage should be located near
the top of the South Side Interceptor.
Evaluation of Options
Utilizing the system model, RJN evaluated at a high level if the City goals could be reached through
flow reduction alone with no storage as well as looking at different storage options. Five potential
storage locations were identified in the study area in key hydraulic locations where land may be
available. These include Atten Park Easement, Gables Boulevard, Kelly Park, Central Park, and
Wheaton College. Locations are shown on Exhibit 5-1 in Appendix A. Atten Park Easement and Central
Park were chosen for additional modeling.
Four scenarios were identified for consideration in modeling: No construction of storage, storage at
Central Park only, storage at Atten Park Easement only, and storage at both Central Park and Atten
Park Easement. All scenarios also included flow reduction (40% in Basins 3 and 4 and 20% in Basins 5
and 6) and the previously recommended pipe upsizing in Basins 3 and 4.
Results of the evaluation indicated:
•

Flow Reduction Only/No storage – Implementing the baseline flow reduction goal of 40% in
Basins 3 and 4, without additional storage, was not sufficient to prevent a substantially higher
peak flow from being conveyed to the interceptor and treatment plant. One potential option
considered was implementing a higher level of flow reduction to remove the need for storage.
It was estimated that peak flows would need to be reduced by 70% to 75% across all of Basins
3, 4, 5, and 6 in order to achieve this goal. To reach that level of flow reduction the City would
need to address all potential sources of I/I, both public and private. Although the City may
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•

•

•

•

want to evaluate the practicality of this option further, it will likely be determined to be
impractical and prohibitively expensive.
Storage at Central Park only – This option was shown to successfully collect excess flows from
Basins 3 and 4 during a large rain event. The outlet from Basins 3 and 4 was modeled as a 24”
pipe, restricting flow from those basins to the SSI to 8 mgd. During a heavy rain flows in excess
of this were captured and held in a storage tank located at Central Park. For several hours
after a large storm the interceptor would surcharge so that all flows from Basins 3 and 4 would
be diverted to the tank and stored until the SSI flow levels receded and the flow was released.
A storage volume of 6 million gallons (MG) would be required, assuming higher flow
acceptance at the plant and up to 13 MG with restrictions on flows allowed at the plant.
Though this solution only slightly improves conditions in the South Side Interceptor and at the
treatment plant, storage at Central Park, in conjunction with pipe upsizing and flow reduction,
can provide a 10-year level of protection for Basins 3 and 4.
Storage at Atten Park Easement only – This option would have the advantage of integrating
with the operation and maintenance of the Wheaton Sanitary District plant. The tank could
be used as additional storage at the treatment plant to benefit plant operation and reduce
surcharging in all tributary interceptors, not just the South Side Interceptor. Modeling showed
that a volume of 6 MG to 15 MG (depending on plant operations) would be recommended at
this location as storage just for excess flow from the South Side Interceptor for a 10-Year
storm. Additional volume would also be required to compensate for flow from other
interceptors. However, during a 10-year storm event the capacity of the South Side
Interceptor is insufficient to convey the peak flows from Basins 3 and 4 to the storage tank
and thus surcharging would still occur in Basins 3 and 4. Because this scenario benefits
operation of the treatment plant but only partially benefits Basins 3 and 4, this solution is not
recommended.
Storage at both Central Park and Atten Park Easement – This option was predictably the
most effective scenario. The two separate storage locations proved effective in reducing
surcharging both within Basins 3 and 4 and at the treatment plant. Storage volumes of 3-4
MG at Central Park and 3-12 MG (widely varying based on assumptions of treatment plant
capacity) at Atten Park Easement would be sufficient to provide a 10-Year level of protection.
In-Line Storage – Oversizing the pipes already recommended for replacement as part of the
capacity improvement in Basins 3 and 4 could provide storage that would alleviate the need
for a central storage location. This option has not been modeled in detail, but is recommended
for additional study as part of the feasibility study in the next phase.

Modeling results emphasize the need for storage to alleviate conditions in Basins 3 and 4 and provide
the desired level of protection, and indicate that at least some of this storage must be along the South
Side Interceptor.
Central Park is the largest of the five sites identified providing the most flexibility during construction.
The site can be developed by the City with minimal coordination with the Wheaton Sanitary District.
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Additional modeling of the Central Park location suggests that a storage volume between 5 and 6.5
MG provides the most benefit. This volume is well within constructability potential at the site and is
predicted to provide a 10-year level of protection for Basins 3 and 4 when implemented with flow
reduction and the recommended pipe upsizing.
It is recommended that the City move forward with evaluating the feasibility of construction of
storage at Central Park even while the Wheaton Sanitary District continues evaluation of its full system
to understand their wet weather treatment and storage needs, including the appropriateness of
storage at Atten Park Easement.

RECOMMENDATIONS
Resolution of the basement backup and overflow issues in Basins 3 and 4 will require a three-pronged
strategy – flow reduction together with capacity improvement and storage. Excess flow issues in
Basins 5 and 6 indicate that flow reduction in those basins should be initiated.
FIGURE 6-A
THREE PART STRATEGY

Flow
Reduction

Pipe
Upsizing

Storage

Following are recommendations for the near term:
•

•

Flow Reduction in Basins 3 and 4 - Continue the lateral rehabilitation program and other flow
reduction efforts. These are important components of the City’s sewer improvement plan
moving forward. Flow reduction efforts to date have proved to be effective and should be
continued in both the public and private sector in Basins 3 and 4.
Feasibility Study - Storage – While flow reduction is an ongoing program, it is recommended
that a feasibility study be conducted to further evaluate the different storage/flow
reduction/sewer upsizing options and combinations to best meet the engineering, fiscal and
political needs of the City. From an engineering perspective, because there is sufficient land
and the location is ideal hydraulically, Central Park is the most suitable location for a single
storage tank. It is also recommended that the option of inline storage be evaluated further.
This would involve oversizing the pipes in Basins 3 and 4 that were already part of the
preliminary design recommendations as described in the 2014 report and are shown in Figure
2-1. The feasibility study will provide the City with recommendations for a single approach to
resolve the basement backup and overflow issues going forward. Once an approach is
selected the City can move ahead with preliminary design.
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The recommended longer-term phasing would be:
• Preliminary design of selected storage and sewer upsizing in Basins 3 and 4
• Develop phasing to meet City targets (financial, schedule, etc.)
It is also recommended that ongoing flow reduction in Basins 3 and 4 be continued, and that flow
reduction be started in Basins 5 and 6. Flow monitoring results from Basins 5 and 6 have indicated
rates of I/I only slightly lower than Basins 3 and 4. This would initially begin with investigations such
as smoke testing, manhole inspection, sewer televising, and dyed water flooding.
The approach recommended in this report – including flow reduction, capacity improvements, and
storage – will allow the City to adequately address the basement backups and sanitary sewer
overflows that occur in Basins 3 and 4and provide real benefits to the City and its residents.
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APPENDIX B

SITE SHEETS
B. Site Sheets

Wheaton, IL

Site Name

2015 Basin 5 & 6 Flow monitoring

WHE5-1-15

Inspected By

Nick_Jackson

Inspected Date/Time

9/10/2015 11:32 AM

System Information
Target Pipe Dia. (in)

Project No.

Site Code

11-2494-02

T

Area Location Map

Area View Picture

10

Municipality
District

Wheaton

Assigned Rain Gauge

Blacksmith-RG

Client Manhole #

5e11

U/S Connecting MH I.D

5e12

System Characteristics:
Residential -

Commercial -

P/S Influence

No

WWTP Influence

No

Industrial -

Top View Picture

Location Information
Site Address

145 W Park Ave

Site Access

Roadway, Low Traffic

Longitude

-88.107989

Latitude

41.857684

MH Type

Precast Concrete

Manhole Depth (ft)

8.65

Manhole Width (ft)

4

Elevated MH

No

Access Notes

Height Elevated (ft)
Structural Integrity

Need fresh air blower. Oxygen level 19.2

Investigation Photo

Safe

Installation Photo

Site Information
Pipe Height (in)

9.38

Pipe Width (in)

9.38

Pipe Type

Lined

Pipe Shape

Circular

O2

20.9

LEL %

0

H2S

0

CO

0

Hydraulic Information
Flow Depth (in)

1.5

Instant Velocity (fps)

2.28

Surcharge Evidence (ft)

N/A

Silt Type

None

Silt Depth (in)

0

Needs Cleaning

No

Backwater

No

Flow Path

Straight

Drop Inlet

No

Hydraulic Rating

Good

Hydraulic
Characteristics

Installation
Notes

Install Plan Sketch

Install Cross-Section Sketch
Flow
Depth
Pressure
Sensor
Velocity
Sensor

This Meter

Installation Notes
Location in Pipe (ft)

0.5

Location from Manhole

Upstream

Sensors

Pressure, Velocity, and Ultra

Antenna Surface

Paved Surface

Signal Strength

100

Elevated
Pipe

Pressure Clock Position: 5:18
Velocity Clock Position: 0:00

Post Installation Notes
Meter Type

ADS

Triton

Approvals
Recommended by FSP

Client Approval
No

Telemetry Type
Installation Date

Ultra
Sensor

Pipe

9/17/2015

Wheaton, IL

Site Name

2015 Basin 5 & 6 Flow monitoring

WHE5-2-15

Inspected By

Nick_Jackson

Inspected Date/Time

9/10/2015 8:55 AM

System Information
Target Pipe Dia. (in)

Project No.

Site Code

11-2494-02

T

Area Location Map

Area View Picture

18

Municipality
District

Wheaton

Assigned Rain Gauge

Blacksmith-RG

Client Manhole #

5d2

U/S Connecting MH I.D

5d3

System Characteristics:
Residential -

Commercial -

P/S Influence

No

WWTP Influence

No

Industrial -

Top View Picture

Location Information
Site Address

1506 Wadsworth Rd

Site Access

Parkway

Longitude

-88.109061

Latitude

41.849329

MH Type

Precast Concrete

Manhole Depth (ft)

10.06

Manhole Width (ft)

4

Elevated MH

No

Access Notes

Height Elevated (ft)
Structural Integrity

Gas detector went off with low oxygen near end of inspection

Investigation Photo

Safe

Installation Photo

Site Information
Pipe Height (in)

18.06

Pipe Width (in)

17.94

Pipe Type

Vitrified Clay

Pipe Shape

Circular

O2

20.9

LEL %

0

H2S

0

CO

0

Hydraulic Information
Flow Depth (in)

5.25

Instant Velocity (fps)

1.57

Surcharge Evidence (ft)

N/A

Silt Type

None

Silt Depth (in)

0

Needs Cleaning

No

Backwater

No

Flow Path

Straight

Drop Inlet

No

Hydraulic Rating

Good

Hydraulic
Characteristics

Installation
Notes

Install Plan Sketch

Install Cross-Section Sketch
Flow
Depth
Pressure
Sensor
Velocity
Sensor

This Meter

Installation Notes
Location in Pipe (ft)

0.4

Location from Manhole

Upstream

Sensors

Pressure, Velocity, and Ultra

Antenna Surface

Paved Surface

Signal Strength

100

Elevated
Pipe

Pressure Clock Position: 6:30
Velocity Clock Position: 6:30

Post Installation Notes
Meter Type

ADS

Triton

Approvals
Recommended by FSP

Client Approval
No

Telemetry Type
Installation Date

Ultra
Sensor

Pipe

9/14/2015

Wheaton, IL

Site Name

2015 Basin 5 & 6 Flow monitoring

WHE5-3-15

Inspected By

Nick_Jackson

Inspected Date/Time

9/10/2015 8:17 AM

System Information
Target Pipe Dia. (in)

Project No.

Site Code

11-2494-02

T

Area Location Map

Area View Picture

24

Municipality
District

Wheaton

Assigned Rain Gauge

Blacksmith-RG

Client Manhole #

5a72

U/S Connecting MH I.D

5b12

System Characteristics:
Residential -

Commercial -

P/S Influence

No

WWTP Influence

No

Industrial -

Top View Picture

Location Information
Site Address

1400 Aurora Way

Site Access

Off-Road

Longitude

-88.126441

Latitude

41.850513

MH Type

Precast Concrete

Manhole Depth (ft)

9.4

Manhole Width (ft)

4

Elevated MH

Yes

Height Elevated (ft)

0.5

Structural Integrity

Safe

In plants on north side of driveway

Access Notes

Investigation Photo

Installation Photo

Site Information
Pipe Height (in)

23.87

Pipe Width (in)

23.56

Pipe Type

Lined

Pipe Shape

Circular

O2

20.9

LEL %

0

H2S

0

CO

0

Hydraulic Information
Flow Depth (in)

6.5

Instant Velocity (fps)

0.62

Surcharge Evidence (ft)

N/A

Silt Type

None

Silt Depth (in)

0

Needs Cleaning

No

Backwater

No

Flow Path

Straight

Drop Inlet

Yes

Hydraulic Rating

Good

Hydraulic
Characteristics

Installation
Notes

Install Plan Sketch

Surface velocity sensor is reading
high

Install Cross-Section Sketch
Flow
Depth
Pressure
Sensor
Velocity
Sensor

This Meter

Installation Notes
Location in Pipe (ft)

0.7

Location from Manhole

Upstream

Sensors

Pressure, Velocity, and Ultra

Antenna Surface

Non-Paved Surface

Signal Strength

100

Elevated
Pipe

Pressure Clock Position: 6:00
Velocity Clock Position: 6:00

Post Installation Notes
Meter Type

ADS

Triton

Approvals
Recommended by FSP

Client Approval
No

Telemetry Type
Installation Date

Ultra
Sensor

Pipe

9/14/2015

Wheaton, IL

Site Name

2015 Basin 5 & 6 Flow monitoring

WHE5-4-15

Inspected By

tromza

Inspected Date/Time

7/28/2015 11:29 AM

System Information
Target Pipe Dia. (in)

Project No.

Site Code

11-2494-02

T

Area Location Map

Area View Picture

10

Municipality
District

WSD

Assigned Rain Gauge

Blacksmith-RG

Client Manhole #

SSI-008

U/S Connecting MH I.D

4A1200

System Characteristics:
Residential -

Commercial -

P/S Influence

No

WWTP Influence

No

Industrial -

Top View Picture

Location Information
Site Address

2043-2049 Creekside Dr

Site Access

Roadway, Low Traffic

Longitude

-88.135735

Latitude

41.847624

MH Type

Precast Concrete

Manhole Depth (ft)

16.6

Manhole Width (ft)

5

Elevated MH

No

Access Notes

Height Elevated (ft)
Structural Integrity

Investigation Photo

Safe

Installation Photo

Site Information
Pipe Height (in)

9.56

Pipe Width (in)

9.62

Pipe Type

Polyvinyl Chloride

Pipe Shape

Circular

O2

20.4

LEL %

0

H2S

1.7

CO

0

Hydraulic Information
Flow Depth (in)

1.5

Instant Velocity (fps)

2.2

Surcharge Evidence (ft)

N/A

Silt Type

None

Silt Depth (in)

0

Needs Cleaning

No

Backwater

No

Flow Path

Straight

Drop Inlet

No

Hydraulic Rating

Good

Hydraulic
Characteristics

Installation
Notes

Install Plan Sketch

Install Cross-Section Sketch
Flow
Depth
Pressure
Sensor
Velocity
Sensor

This Meter

Installation Notes
Location in Pipe (ft)

1

Location from Manhole

Upstream

Sensors

Pressure, Velocity, and Ultra

Antenna Surface

Paved Surface

Signal Strength

75

Elevated
Pipe

Pressure Clock Position: 6:00
Velocity Clock Position: 6:00

Post Installation Notes
Meter Type

ADS

Triton

Approvals
Recommended by FSP

Client Approval
No

Telemetry Type
Installation Date

Ultra
Sensor

Pipe

9/17/2015

Wheaton, IL

Site Name

2015 Basin 5 & 6 Flow monitoring

WHE6-1-15

Inspected By

Nick_Jackson

Inspected Date/Time

9/10/2015 9:53 AM

System Information
Target Pipe Dia. (in)

Project No.

Site Code

11-2494-02

T

Area Location Map

Area View Picture

12

Municipality
District

Wheaton

Assigned Rain Gauge

Blacksmith-RG

Client Manhole #

6b74

U/S Connecting MH I.D

6b23

System Characteristics:
Residential -

Commercial -

P/S Influence

No

WWTP Influence

No

Industrial -

Top View Picture

Location Information
Site Address

104 E Roosevelt Rd

Site Access

Off-Road

Longitude

-88.104811

Latitude

41.858305

MH Type

Precast Concrete

Manhole Depth (ft)

6.11

Manhole Width (ft)

4

Elevated MH

No

Access Notes

Height Elevated (ft)
Structural Integrity

Investigation Photo

Safe

Installation Photo

Site Information
Pipe Height (in)

11.44

Pipe Width (in)

11.44

Pipe Type

Lined

Pipe Shape

Circular

O2

20.9

LEL %

0

H2S

0

CO

0

Hydraulic Information
Flow Depth (in)

0.25

Instant Velocity (fps)

1.75

Surcharge Evidence (ft)

N/A

Silt Type

None

Silt Depth (in)

0

Needs Cleaning

No

Backwater

No

Flow Path

Slight Bend

Drop Inlet

No

Hydraulic Rating

Fair

Hydraulic
Characteristics

Installation
Notes

Install Plan Sketch

Not enough flow for manual
velocity readings

Install Cross-Section Sketch
Flow
Depth
Pressure
Sensor
Velocity
Sensor

This Meter

Installation Notes
Location in Pipe (ft)

0.3

Location from Manhole

Upstream

Sensors

Pressure, Velocity, and Ultra

Antenna Surface

Non-Paved Surface

Signal Strength

75

Elevated
Pipe

Pressure Clock Position: 6:00
Velocity Clock Position: 6:00

Post Installation Notes
Meter Type

ADS

Triton

Approvals
Recommended by FSP

Client Approval
No

Telemetry Type
Installation Date

Ultra
Sensor

Pipe

9/15/2015

Wheaton, IL

Site Name

2015 Basin 5 & 6 Flow monitoring

WHE6-2-15

Inspected By

Nick_Jackson

Inspected Date/Time

9/10/2015 11:56 AM

System Information
Target Pipe Dia. (in)

Project No.

Site Code

11-2494-02

T

Area Location Map

Area View Picture

10

Municipality
District

Wheaton

Assigned Rain Gauge

Blacksmith-RG

Client Manhole #

6b7

U/S Connecting MH I.D

6b8

System Characteristics:
Residential -

Commercial -

P/S Influence

No

WWTP Influence

No

Industrial -

Top View Picture

Location Information
Site Address

109 E Park Ave

Site Access

Off-Road

Longitude

-88.10537

Latitude

41.857832

MH Type

Concrete Block

Manhole Depth (ft)

10.1

Manhole Width (ft)

4

Elevated MH

No

Access Notes

Height Elevated (ft)
Structural Integrity

In bushes near tree and electrical box

Investigation Photo

Safe

Installation Photo

Site Information
Pipe Height (in)

9.69

Pipe Width (in)

9.88

Pipe Type

Lined

Pipe Shape

Circular

O2

20.3

LEL %

0

H2S

0

CO

0

Hydraulic Information
Flow Depth (in)

2.25

Instant Velocity (fps)

3.8

Surcharge Evidence (ft)

N/A

Silt Type

None

Silt Depth (in)

0

Needs Cleaning

No

Backwater

No

Flow Path

Straight

Drop Inlet

No

Hydraulic Rating

Good

Hydraulic
Characteristics

Installation
Notes

Install Plan Sketch

Install Cross-Section Sketch
Flow
Depth
Pressure
Sensor
Velocity
Sensor

This Meter

Installation Notes
Location in Pipe (ft)

0.2

Location from Manhole

Upstream

Sensors

Pressure, Velocity, and Ultra

Antenna Surface

Non-Paved Surface

Signal Strength

75

Elevated
Pipe

Pressure Clock Position: 7:00
Velocity Clock Position: 7:00

Post Installation Notes
Meter Type

ADS

Triton

Approvals
Recommended by FSP

Client Approval
No

Telemetry Type
Installation Date

Ultra
Sensor

Pipe

9/16/2015

Wheaton, IL

Site Name

2015 Basin 5 & 6 Flow monitoring

WHE6-3-15

Inspected By

Nick_Jackson

Inspected Date/Time

9/10/2015 9:26 AM

System Information
Target Pipe Dia. (in)

Project No.

Site Code

11-2494-02

T

Area Location Map

Area View Picture

21

Municipality
District

Wheaton

Assigned Rain Gauge

Blacksmith-RG

Client Manhole #

6a3401

U/S Connecting MH I.D

6a3402

System Characteristics:
Residential -

Commercial -

P/S Influence

No

WWTP Influence

No

Industrial -

Top View Picture

Location Information
Site Address

Across fro 115 W Elm St

Site Access

Off-Road

Longitude

-88.10605

Latitude

41.85459

MH Type

Precast Concrete

Manhole Depth (ft)

14.85

Manhole Width (ft)

4

Elevated MH

No

Access Notes

Height Elevated (ft)
Structural Integrity

Investigation Photo

Safe

Installation Photo

Site Information
Pipe Height (in)

20.62

Pipe Width (in)

20.5

Pipe Type

Polyvinyl Chloride

Pipe Shape

Circular

O2

20.9

LEL %

0

H2S

0

CO

0

Hydraulic Information
Flow Depth (in)

2.5

Instant Velocity (fps)

2.08

Surcharge Evidence (ft)

N/A

Silt Type

None

Silt Depth (in)

0

Needs Cleaning

No

Backwater

No

Flow Path

Straight

Drop Inlet

No

Hydraulic Rating

Good

Hydraulic
Characteristics

Installation
Notes

Install Plan Sketch

Install Cross-Section Sketch
Flow
Depth
Pressure
Sensor
Velocity
Sensor

This Meter

Installation Notes
Location in Pipe (ft)

0.7

Location from Manhole

Upstream

Sensors

Pressure, Velocity, and Ultra

Antenna Surface

Non-Paved Surface

Signal Strength

100

Elevated
Pipe

Pressure Clock Position: 6:00
Velocity Clock Position: 6:00

Post Installation Notes
Meter Type

ADS

Triton

Approvals
Recommended by FSP

Client Approval
No

Telemetry Type
Installation Date

Ultra
Sensor

Pipe

9/17/2015

Wheaton, IL

Site Name

2015 Basin 5 & 6 Flow monitoring

WSD5-1

Inspected By

Nick_Jackson

Inspected Date/Time

9/10/2015 7:51 AM

System Information
Target Pipe Dia. (in)

Project No.

Site Code

11-2494-02

T

Area Location Map

Area View Picture

8

Municipality
District

Wsd

Assigned Rain Gauge

Blacksmith-RG

Client Manhole #

5a169

U/S Connecting MH I.D

5a170

System Characteristics:
Residential -

Commercial -

P/S Influence

No

WWTP Influence

No

Industrial -

Top View Picture

Location Information
Site Address

1509 Foothill Dr

Site Access

Off-Road

Longitude

-88.126325

Latitude

41.849111

MH Type

Precast Concrete

Manhole Depth (ft)

9.94

Manhole Width (ft)

4

Elevated MH

No

Access Notes

Height Elevated (ft)
Structural Integrity

Next to light pole with street signs

Investigation Photo

Safe

Installation Photo

Site Information
Pipe Height (in)

8

Pipe Width (in)

7.87

Pipe Type

Vitrified Clay

Pipe Shape

Circular

O2

20.9

LEL %

0

H2S

0

CO

0

Hydraulic Information
Flow Depth (in)

2.5

Instant Velocity (fps)

2.54

Surcharge Evidence (ft)

3

Silt Type

None

Silt Depth (in)

0

Needs Cleaning

No

Backwater

No

Flow Path

Bend Affecting Hydraulics

Drop Inlet

No

Hydraulic Rating

Good

Hydraulic
Characteristics

Installation
Notes

Install Plan Sketch

Install Cross-Section Sketch
Flow
Depth
A/V
Sensor
Ultra
Sensor

This Meter

Installation Notes

Pipe

Location in Pipe (ft)

10

Location from Manhole

Upstream

Sensors

Pressure, Velocity, and Ultra

Antenna Surface

Non-Paved Surface

Signal Strength

100

Elevated
Pipe

A/V Clock Position: 6:00

Post Installation Notes
Meter Type

Sigma

Recommended by FSP

Client Approval
No

Telemetry Type
Installation Date

910

Approvals

9/17/2015

Wheaton, IL

Site Name

2015 Basin 5 & 6 Flow monitoring

WSDSSI-1

Inspected By

bturrell

Inspected Date/Time

8/14/2015 8:39 AM

System Information
Target Pipe Dia. (in)

Project No.

Site Code

11-2494-02

T

Area Location Map

Area View Picture

48

Municipality
District

Wheaton

Assigned Rain Gauge

Blacksmith-RG

Client Manhole #

SSI-004

U/S Connecting MH I.D

SSI-005

System Characteristics:
Residential -

Commercial -

P/S Influence

No

WWTP Influence

No

Industrial -

Top View Picture

Location Information
Site Address

2132 Creekside Dr

Site Access

Off-Road

Longitude

-88.140271

Latitude

41.847004

MH Type

Precast Concrete

Manhole Depth (ft)

13.7

Manhole Width (ft)

72

Elevated MH

No

Access Notes

Height Elevated (ft)
Structural Integrity

Just off pathway to plant on left side

Investigation Photo

Safe

Installation Photo

Site Information
Pipe Height (in)

47.94

Pipe Width (in)

49.56

Pipe Type

Other

Pipe Shape

Circular

O2

19.8

LEL %

0

H2S

0

CO

0

Hydraulic Information
Flow Depth (in)

11

Instant Velocity (fps)

1.63

Surcharge Evidence (ft)

N/A

Silt Type

None

Silt Depth (in)

0

Needs Cleaning

No

Backwater

No

Flow Path

Straight

Drop Inlet

No

Hydraulic Rating

Good

Hydraulic
Characteristics

Installation
Notes

Install Plan Sketch

Install Cross-Section Sketch
Flow
Depth
Pressure
Sensor
Velocity
Sensor

This Meter

Installation Notes
Location in Pipe (ft)

1.5

Location from Manhole

Upstream

Sensors

Pressure, Velocity, and Ultra

Antenna Surface

Non-Paved Surface

Signal Strength

100

Elevated
Pipe

Pressure Clock Position: 6:00
Velocity Clock Position: 6:00

Post Installation Notes
Meter Type

ADS

Triton Plus

Approvals
Recommended by FSP

Client Approval
No

Telemetry Type
Installation Date

Ultra
Sensor

Pipe

9/17/2015

Wheaton, IL

Site Name

2015 Basin 5 & 6 Flow monitoring

WSDSSI-2

Inspected By

bturrell

Inspected Date/Time

8/14/2015 9:21 AM

System Information
Target Pipe Dia. (in)

Project No.

Site Code

11-2494-02

T

Area Location Map

Area View Picture

48

Municipality
District

Wheaton

Assigned Rain Gauge

Blacksmith-RG

Client Manhole #

SSI-038

U/S Connecting MH I.D

SSI-039

System Characteristics:
Residential -

Commercial -

P/S Influence

No

WWTP Influence

No

Industrial -

Top View Picture

Location Information
Site Address

25W253 Warrenville Rd

Site Access

Off-Road

Longitude

-88.114906

Latitude

41.850434

MH Type

Precast Concrete

Manhole Depth (ft)

16.75

Manhole Width (ft)

72

Elevated MH

No

Access Notes

Height Elevated (ft)
Structural Integrity

Just off driveway to the golf course on the left side in the field near the tree line

Investigation Photo

Safe

Installation Photo

Site Information
Pipe Height (in)

47.06

Pipe Width (in)

53.07

Pipe Type

Other

Pipe Shape

Circular

O2

20.9

LEL %

0

H2S

0

CO

0

Hydraulic Information
Flow Depth (in)

11

Instant Velocity (fps)

1.42

Surcharge Evidence (ft)

N/A

Silt Type

None

Silt Depth (in)

0

Needs Cleaning

No

Backwater

No

Flow Path

Slight Bend

Drop Inlet

No

Hydraulic Rating

Good

Hydraulic
Characteristics

Installation
Notes

Install Plan Sketch

Install Cross-Section Sketch
Flow
Depth
Pressure
Sensor
Velocity
Sensor

This Meter

Installation Notes
Location in Pipe (ft)

1.8

Location from Manhole

Upstream

Sensors

Pressure, Velocity, and Ultra

Antenna Surface

Non-Paved Surface

Signal Strength

100

Elevated
Pipe

Pressure Clock Position: 6:00
Velocity Clock Position: 6:00

Post Installation Notes
Meter Type

ADS

Triton Plus

Approvals
Recommended by FSP

Client Approval
No

Telemetry Type
Installation Date

Ultra
Sensor

Pipe

9/17/2015

Wheaton, IL

RG Site Name

2015 Basin 5 & 6 Flow monitoring
Project

Project No.

2015 Basin 5 & 6 Flow
monitoring

11-2494-02

Site Address:
Latitude / Longitude

Contact Info

Blacksmith LS

Inspected By

Access Instructions

DE
Blacksmith LS
41.82931

-88.07616
Location Diagram of Rain Gauge

Title
Phone #

Tipping Bucket Serial #

Logger Serial #

Rain Gauge Manufacturer

Recommended for Installation
Area Location Map

Building Photo

Installation Photo

Ladder Location Photo

Facility Name

9/11/2015 11:28 AM

Name

Installation Instructions

Blacksmith-RG

Inspection Date/Time

Wheaton, IL

RG Site Name

2015 Basin 5 & 6 Flow monitoring
Project

Project No.

2015 Basin 5 & 6 Flow
monitoring

11-2494-02

Site Address:
Latitude / Longitude

Contact Info

Blockhouse LS

Inspected By

Access Instructions

DE
Blockhouse LS
41.85798

-88.08209
Location Diagram of Rain Gauge

Title
Phone #

Tipping Bucket Serial #

Logger Serial #

Rain Gauge Manufacturer

Recommended for Installation
Area Location Map

Building Photo

Installation Photo

Ladder Location Photo

Facility Name

6/20/2014 12:22 PM

Name

Installation Instructions

Blockhouse-RG

Inspection Date/Time

Wheaton, IL

RG Site Name

2015 Basin 5 & 6 Flow monitoring
Project

Project No.

2015 Basin 5 & 6 Flow
monitoring

11-2494-02

Site Address:
Latitude / Longitude

Contact Info

Countryside LS

Inspected By

Access Instructions

DE
Countryside LS
41.88303

-88.09717
Location Diagram of Rain Gauge

Title
Phone #

Tipping Bucket Serial #

Logger Serial #

Rain Gauge Manufacturer

Recommended for Installation
Area Location Map

Building Photo

Installation Photo

Ladder Location Photo

Facility Name

6/20/2014 12:22 PM

Name

Installation Instructions

Countryside-RG

Inspection Date/Time

Wheaton, IL

RG Site Name

2015 Basin 5 & 6 Flow monitoring
Project

Project No.

2015 Basin 5 & 6 Flow
monitoring

11-2494-02

Site Address:
Latitude / Longitude

Contact Info

Willow LS

Inspected By

Access Instructions

DE
Willow LS
41.86387

-88.09992
Location Diagram of Rain Gauge

Title
Phone #

Tipping Bucket Serial #

Logger Serial #

Rain Gauge Manufacturer

Recommended for Installation
Area Location Map

Building Photo

Installation Photo

Ladder Location Photo

Facility Name

6/20/2014 12:23 PM

Name

Installation Instructions

Willow-RG

Inspection Date/Time

APPENDIX C

DIURNAL CURVES

C. Diurnal Curves

APPENDIX D

HYDROGRAPHS

D. Hydrographs

E. Regressions

APPENDIX E

REGRESSIONS

Metered storms were insufficient to
establish a meaningful regression.

SCATTERGRAPHS

F. Scattergraphs

APPENDIX F

APPENDIX G

MAY 12TH HYDROGRAPHS
G. May 12th Hydrographs

Velocity Sensor Malfunction

APPENDIX H

MODEL PROFILES

H. Model Profiles

