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Location & Time  

 
Council Chamber 

Wilmington City Hall 
1165 S. Water Street 
6:00 p.m. 02/10/16 

 

City of Wilmington 
Water, Sewer, Streets & Alleys Committee 
Wednesday, February 10, 2016 at 6:00 p.m. 

 

 
Water, Sewer, 

Streets & Alleys 
Committee Members 

 
Frank Studer, Co-Chair 

Kevin Kirwin, Co-Chair  

Joe Van Duyne 

Larry Hall 

John Persic, Jr. 

 

 
Agenda 

 
1. Call to Order  

 
2. Approval of the January 13, 2016 Meeting Minutes 

 
3. New Business 

 
a. Review Flow Metering and I/I Investigation Report prepared by Strand 

Associates and Discuss Future Plans 
 

4. Review Budget Reports 
 

a. Water Operations 
 
b. Sewer Operations  

 
c. Public Works Department  

 
d. MFT 

 
5. Adjournment 
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CITY OF WILMINGTON  
WATER, SEWER, STREETS & ALLEYS COMMITTEE  

Wednesday, January 13, 2016, 6:00 p.m. 
Wilmington City Hall, Council Chambers  

1165 S. Water Street 
 

In Attendance 
Committee Members 
Co-Chair, Alderman Frank Studer  
Co-Chair, Alderman Kevin Kirwin 
Alderman Joe Van Duyne 
Alderman Larry Hall 
Alderman John Persic, Jr.  
 
Other City Officials 
City Administrator, Tony Graff  
City Accountant Kim Doglio 
City Engineer, Colby Zemaitis 
Superintendent of Public Works Gary Van Duyne   
Executive Secretary Joie Ziller 
 
The meeting of the Water, Sewer, Streets and Alleys Committee was called to order at 6:06 
p.m. by Alderman Studer.  
 
Previous Meeting Minutes – December 9, 2015 
The minutes were reviewed. Alderman L. Hall made a motion and Alderman Kirwin 
seconded to accept December 9, 2015 Committee meeting minutes as written and have 
them placed on file.  
 
Upon voice vote, THE MOTION CARRIED unanimously 5-0. 
 
New Business 
1. Review/Approve Quotes for new VFD, breaker and line reactor for Stewart Street Lift 

Station  
The Committee reviewed the two quotes provided for this project.  
 
Alderman Kirwin made a motion and Alderman L. Hall seconded to approve the Xylem 
Water Solutions USA, Inc. for the VFD, breaker and line reactor for Stewart Street Lift 
Station and bring them to City Council for a full vote at the January 19, 2016 City Council 
meeting.   
 
Upon voice vote, THE MOTION CARRIED unanimously 5-0. 
 
2. Review/Approve ComEd Estimate for New Streetlight Installations   
City Engineer Zemaitis presented the Committee with quotes from ComEd to install 3 new street 
signs; 1 on Margarite Street, 1 on Eula Street and 1on Buchanan Street at the Police Department 
exit. The Committee suggested that perhaps this is something the Public Works Department 
could do to keep the cost a bit lower. City Engineer Zemaitis and Superintendent Van Duyne will 
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work on a cost the City to do this project and bring it back to the Committee for review and 
approval.     
 
Review Budget Reports 
Water Operations: The Committee reviewed the budget reports as presented.  
 
Sewer Operations: The Committee reviewed the budget reports as presented.  
 
Public Works: The Committee reviewed the budget reports as presented.   
 
Adjournment 
With no further business before the Committee, Alderman Studer made a motion and it 
was seconded by Alderman Persic to adjourn. Upon voice vote, THE MOTION CARRIED 
unanimously and the meeting was adjourned at 6:42 p.m. 
 
Respectfully submitted, 
 
Joie Ziller  
Executive Secretary 
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December 30, 2015 
 
 
Mr. Colby Zemaitis, P.E. 
City of Wilmington 
1165 S. Water Str. 
Wilmington, IL 60481 
 
Re: Flow Metering and I/I Investigation 
 
 
Dear Mr. Zemaitis: 
 
Enclosed are three copies of the Flow Metering and I/I Investigation Report. 
 
Please call with questions. 
 
Sincerely, 
 
STRAND ASSOCIATES, INC.® 

 
Timothy R. Juskiewicz, P.E., C.F.M.  
 
Enclosure: Report 
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PURPOSE 
 
The City of Wilmington (City) owns and maintains its own separate sanitary sewer system. A separate 
sanitary sewer system is one in which a dedicated storm sewer system conveys rainwater while the 
sanitary sewer system is dedicated solely for conveying wastewater. 
 
The original wastewater treatment plant (WWTP) was located along the banks of the Kankakee River at 
the west end of Stewart Street. The City constructed a new WWTP approximately one-half mile east of 
the original WWTP in 2007. Additionally, a new gravity sewer, new pumping station, and a new force 
main were constructed at the original WWTP location to pump all the sewerage collected by the City’s 
sanitary sewer system to the new WWTP location. The new pumping station is called the Stewart Street 
Pumping Station (Stewart Street PS). Flow rates at the Stewart Street PS have been well above the daily 
average flow during larger wet weather events over the past few years.  
 
This suggests the presence of significant infiltration/inflow (I/I) within the City’s sanitary sewer system. 
Inflow is defined as clear water entering the sanitary sewer system because of rainfall or surface runoff 
from sources such as roof leaders, yard or area drains, foundation drains, manhole covers, and cross 
connections with storm sewers. Infiltration is clear water entering the sanitary sewer system because of 
high ground or surface waters. Infiltration usually enters through defective sewer joints, cracked or broken 
sewer, or manhole walls. 
 
The purpose of this study was to collect flow metering data in each of the major sewer basins tributary to 
the Stewart Street PS for evaluation of I/I characteristics. The flow data was then used to prioritize areas 
for further I/I investigations. 
 
SCOPE 
 
The scope of the Flow Metering and I/I Investigation includes the following: 
 
 Installation of flow meters for a period of 9 weeks from September 23, 2015, to December 2, 2015. 
 Installation of one rain gauge to collect rainfall data for comparison to the metered flow of the 

system. 
 Weekly download and analysis of the raw flow metering and rainfall data to check the quality of 

data collected. 
 Compilation and evaluation of flow and rainfall data and analysis of existing sanitary sewer system 

flow characteristics. 
 Conclusions and recommendations for continued investigations. 

 
ABBREVIATIONS 
 
City  City of Wilmington 
FM  flow meter 
FPA  facility planning area 
ft  feet 
gpm  gallons per minute 
I/I  inflow/infiltration 
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PS  pumping station 
RG  rain gauge 
WWTP  wastewater treatment plant 
 
EXISTING COLLECTION SYSTEM AND FLOW METERING LOCATIONS 
 
There are three sewer basins tributary to the Stewart Street PS. A 15-inch sewer collects wastewater 
from the northern part of the City. The 15-inch sewer runs west along Kankakee River Drive prior to 
running south along the Kankakee River through the original WWTP site. Additionally, a 21-inch sewer 
collects flow from the southern part of the City. This sewer flows under Forked Creek to the original 
WWTP site. The 15- and 21-inch sewers combine in a manhole on the original WWTP site and a 24-inch 
interceptor then flows to the Stewart Street PS. 
 
An additional 10-inch sewer collects sewerage from the eastern portion of the City. This sewer flows west 
along Stewart Street before combining with the 24-inch interceptor described above and ultimately into 
the Stewart Street Lift Station. Figure 1 shows the location of each sewer described above as well as the 
locations of each flow meter described below. Table 1 provides an inventory of the flow metering locations 
and the upstream pipe sizes (flow meter sizes). 
 

 
 
RAIN GAUGE LOCATION 
 
Rainfall data was collected from one rain gauge installed west of the Stewart Street PS at the original 
WWTP site on the lid of the confluence manhole. The rain gauge location is also shown in Figure 1. 
Rainfall totals were also taken from a gauge at the WWTP as a backup to this rain gauge. 
 
FLOW MONITORING OPERATIONS 
 
The flow monitoring operations began September 23, 2015, with installation of four ISCO 2150 
area-velocity flow meters and one ISCO 674 tipping-bucket rain gauge. Figures 2 and 3 show 

 

Meter Meter Location 
Sewer Size 

(inches) 

Kankakee River Drive–15 inch 
Manhole in front yard of home at intersection of 
Charlotte Street and West Kankakee River Drive at 
22301 West Kankakee River Drive. 

15 

Original Plant–15 inch 
One manhole upstream of the confluence manhole, 
east of abandoned sludge drying beds. This meter 
was relocated part way through the metering period 
one manhole north of original location. 

15 

Stewart Street–21 inch In grass south of original WWTP and confluent 
manhole. 21 

Stewart Street Near Pumping 
Station–10 inch 

In gravel, just north of Stewart Street and new the 
Stewart Street PS. 10 

   
Table 1 Flow Meter Locations  
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SANITARY SEWER FLOW MONITORING AND STUDY

CITY OF WILMINGTON

WILMINGTON, ILLINOIS
FIGURE 1
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photographs of the equipment used. The flow meters used a pressure transducer to detect the water 
level and a Doppler radar to detect velocity of the sewer flow over the top of a sensor set at or near the 
bottom of the sewer pipe entering a selected flow metering manhole. The diameter and shape of the 
sewer were programmed into the flow meter, and the level reading was converted within the flow meter 
into a cross-sectional area of flow. Flow was calculated from velocity readings multiplied by the flow 
meter’s calculated area. Figure 4 shows a typical installation. 
 

    
 
After the initial installation, each flow 
meter and rain gauge was visited on a 
weekly basis. The stored data was 
downloaded from the meters and gauges 
to a laptop, and a visual check of the data 
and site conditions was made to confirm 
meters were operating correctly. 
Throughout the flow monitoring period, if 
operational problems were found with the 
meters, a manhole entry was made to 
correct the problem. 
 
Following each week’s data collection, a 
more thorough evaluation of the data was 
performed. This evaluation included a 
mass balance of flows comparing 
upstream and downstream data to 
confirm meters were working properly relative to each other. 
 
The meters were removed December 2, 2015. 
  

 
 

Figure 2 ISCO Flow Meter  
 

 
Figure 3 ISCO Tipping-Bucket Rain Gauge 

 
 

Figure 4 Flow Meter Installation 
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RAINFALL DATA ANALYSIS 
 
There were 13 individual rainfall events over the three-month period. However, more than 0.10 inches of 
rain was required for an event to be considered for analysis. There were many smaller events during the 
study period. The 13 rainfall events are detailed in Table 2. The distributions over the monitoring period 
are shown in Figure 5.  
 
Only one rain gauge was required based on the size of the City’s collection system. Rainfall data was 
collected by the rain gauge for each of the 13 rainfall events. The rainfall intensity for the most intense 
portion of the rainfall event was used to estimate a recurrence interval according to the Rainfall Frequency 
Atlas of the Midwest by Huff and Angel. The recurrence interval is a theoretical interpretation of how often 
a similar rainfall event is expected to occur. For example, a two-month rainfall event is one that would be 
expected to occur six times a year. 
 

  

 

 
 
Figure 5 Rainfall Events  
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Unfortunately, none of the events were very intense during the flow monitoring period. The November 27 
event was the most intense with a maximum rainfall recurrence interval of just above two months based 
on an event length of 12 hours. 
 
It is worth noting that although no single event was very intense, the cumulative wet weather period from 
November 24 through the end of the flow metering period did have a recurrence interval of four months 
based on total rainfall over 10 days. 
 
The October 31, November 27, and November 30 events were used for the wet weather analysis. These 
events were selected because they represent three of the four highest total rainfall events, most of the 
meters were properly calibrated and functioning during each event, and the wet weather response was 
most pronounced during these events. 
 
FLOW METERING EVALUATIONS 
 
The following discussion summarizes each metering location, the data collected, and I/I concerns 
identified based on the three study rainfall events. 
 
The following evaluation is best considered in conjunction with the dry and wet weather flow analyses. 
Appendix A also presents graphical data from each rainfall event and the resultant flow response at each 
meter. 
 
A. Kankakee River Drive–15 Inch 
 
Overall, this meter collected good data throughout the flow monitoring period. It must be noted that this 
meter did need to be recalibrated and eventually replaced during the flow metering period. This was 
required to reconcile a mass balance issue with the meter located immediately downstream. See the 

Date 
Total Rainfall 

 (inches) 
Total Duration  

(hrs) 
Maximum Rainfall 

Intensity 
Maximum Rainfall 

Recurrence Interval 
10/23/15 0.1 4.5 .02 inches in 15 min <2 months, 15 minutes 
10/27/15 0.83 24 .69 inches in 18 hr <2 months, 18 hours 
10/31/15 0.87 9.25 .87 inches in 12 hr <2 months, 12 hours 

11/6/15 0.15 0.75 .07 inches in 15 min <2 months, 15 minutes 
11/11/15 0.44 2.5 .33 inches in 15 min 2 months, 15 minutes 
11/17/15 0.65 9.25 .52 inches in 3 hr <2 months, 3 hours 

11/18/15 0.34 8.75 .14 inches in 1 hr <2 months, 1 hour 
11/24/15 0.28 20.25 .26 inches in 6 hr <2 months, 6 hours 
11/25/15 0.17 9.5 .14 inches in 3 hr <2 months, 3 hours 

11/26/15 0.26 11.5 .11 inches in 1 hr <2 months, 1 hour 
11/27/15 1.31 16 1.26 inches in 12 hr 2.3 months, 12 hours 
11/30/15 0.72 14.5 .66 inches in 12 hr <2 months, 12 hours 

   
Table 2 Rainfall Event Details  
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Original Plant–15-inch meter discussion below. Recalibrations took place on October 23 and 
November 4. The meter was then replaced on November 11. The recalibrations and meter replacement 
had a minimal effect on the data being collected at this location. 
 
B. Original Plant–15 Inch 
 
This metering location encountered problems during the flow metering program. The issues began as a 
result of significant sediment within the upstream sewer. When sediment deposits over the flow metering 
probe, the meter is unable to read velocity. Without a velocity reading, the meter is unable to calculate 
flow. The City jetted this sewer in an attempt to alleviate the problem; however, jetting the sewer was not 
effective. As a result, the meter was relocated one manhole upstream on October 23. Once the meter 
was relocated, the data being collected at this location was significantly lower than the meter immediately 
upstream. It is important to note that flows increase as flow moves downstream. Therefore, the flows at 
the meter at this location should always be higher than the flows upstream at the Kankakee River Drive–
15-inch meter. Lower flow readings suggested an issue with meter calibration or that there is a significant 
pipe failure and there is flow leaving the sewer and seeping into the surrounding ground. However, 
exfiltration is unlikely. The meter was recalibrated on November 4 and November 11 to correct the mass 
balance issue described above. The data collected at this meter during the October 31 event was deemed 
inaccurate and not used for the wet weather analyses discussed later in this report. 
 
C. Stewart Street–21 Inch 
 
Overall, this meter collected very good data and was fully functional during each of the study rainfall 
events. Furthermore, there was a wet weather reaction during each event. 
 
D. Stewart Street–10 Inch 
 
Overall, this meter collected good data as well. The flow metering data does suggest that this meter was 
affected by the operation of the pumping station because of its proximity. This is evidenced by fluctuations 
in flow throughout the day, which presumably corresponds to the pumps turning on and off. This did not 
affect the quality of the data however. 
 
DRY WEATHER ANALYSIS 
 
A dry weather flow analysis was 
performed to determine the 
baseline flow characteristics of 
each flow metering location. 
 
To determine the dry weather 
flow, each dry weather day of flow 
collected by each meter was 
compiled and averaged together 
to determine an average daily flow. For a day to be considered a “dry” day, it had to satisfy two criteria: 
(1) it had to have less than 0.10 inches of rain and (2) there had to be at least 48 hours of dry weather 
(less than 0.10 inches of rain) preceding it. Table 3 shows the results of the dry weather flow analysis. 

Flow Meter 

Dry Weather Flow 
(gpm) 

Minimum Average Maximum 
Kankakee River Drive–15 inch 32 41 48 
Original Plant–15 inch 3 18 27 
Stewart Street–21 inch 233 342 412 
Stewart Street Near Lift 
Station–10 inch 48 58 74 

    
Table 3 Dry Weather Flow Analysis    
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The first rainfall event did not occur until October 23, which was a month after the beginning of the flow 
monitoring period. As a result, there was a very good dry weather period available to determine the dry 
weather baseline flows at each flow metering location. 
 
It is necessary to isolate the flows of each individual basin accurately analyze each flow metering basin. 
This is accomplished by subtracting any flow metering basins which are located upstream of another 
metering basin. This is the case with the Kankakee River Drive–15 inch and the Original Plant–15-inch 
meters. Since the Original Plant–15-inch flow meter is located downstream of the Kankakee River Drive–
15-inch meter (see Figure 1), the flow metering data collected at the upstream meter was subtracted from 
the data collected at the downstream meter to isolate any flows associated with the downstream metering 
basin. This was done for both the dry weather and wet weather analyses. 
 
It is important to note the dry weather flows associated with the Original Plant–15-inch meter. There are 
limited building services (only two houses) between the Original Plant–15-inch meter and the Kankakee 
River Drive–15-inch meeting location. As a result, one would expect the dry weather flows in the Original 
Plant–15-inch basin to be close to zero. However, the average dry weather flow at the Original Plant–
15-inch meter was 18 gpm. This suggests there is an additional source of flow between the Kankakee 
River Drive–15 inch and Original Plant–15-inch metering locations, most likely as a result of I/I. Refer to 
the Conclusions and Recommendations Section for more information. 
 
WET WEATHER ANALYSIS 
 
A wet weather flow analysis was performed for each flow metering location for each of the rain events on 
October 27, October 31, and November 27. 
 
There were two analyses performed on each flow metering basin. The first was determining a peaking 
factor for each flow metering location. This analysis is generally a measure of inflow problems. When 
there are inflow problems, it will cause flows to peak quickly to multiple times higher than the average dry 
weather flows. 
 
As previously discussed, to identify the inflow specific to the Original Plant–15-inch flow metering location, 
inflow from the upstream flow metering location was subtracted from the downstream meter for both wet 
weather flow analyses. Therefore, the peaking factors and I/I volumes (discussed later in this section) for 
this meter is specific only to the meter itself. The results of the peaking factor analysis can be found in 
Table 4. 
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For the second analysis, an I/I volume per inch-diameter-square mile was developed for each flow 
metering basin. This analysis included any inflow combined with infiltration upstream of each flow 
metering basin. As a result, it is not strictly an infiltration-only analysis. However, basins with high 
infiltration tend to be isolated using this analysis. Infiltration issues normally are characterized by elevated 
flows over a longer period of time as clear water seeps into the sewer system over time. 
 
For this analysis, the volume of I/I was calculated by summing the flows higher than the average daily 
flow for the metering location from the beginning of the rainfall event until the sewer returned to normal 
flow levels. 
 
The overall volume of I/I is directly influenced by the surface area of pipe in the ground. Taking this into 
account in comparing metering locations, the volume was converted to a volume in thousands of gallons 
per inch-diameter of sewer. Normally, this type of analysis takes into account the length of pipe in the 
ground as well as the diameter. Thus, the resulting volume would be presented in thousands of gallons 
per inch-diameter-mile of pipe. Unfortunately, there is limited mapping available and it was difficult to 
accurately determine the exact length of pipe in each flow metering basin. As a result, the analysis was 
simplified by using the approximate land area of each basin. Table 5 shows the results of this analysis. 
 

 
 
 

Metering Location 

Average 
Dry 

Weather 
Flow  
(gpm) 

October 31, 2015 November 27, 2015 November 30, 2015 

Peak 
Flow 
(gpm) 

Peaking 
Factor 

Peak 
Flow 
(gpm) 

Peaking 
Factor 

Peak 
Flow 
(gpm) 

Peaking 
Factor 

Kankakee River Street–
15 inch   41 110 2.70   289 7.10   206   5.05 

Original Plant–15 inch   18 N/A N/A   104 5.75   191 10.60 
Stewart Street–21 inch 342 947 2.77 3091 9.02 2811   8.21 
Stewart Street Near Lift 
Station–10 inch   58 144 2.50   317 5.49   432   7.48 

 
Table 4 Inflow Analysis  

Metering Location 

October 31, 2015 November 27, 2015 November 30, 2015 
I/I 

volume 
(1,000 

gallons) 

I/I Rate 
(1,000 

gal/in-dia-
mi2) 

I/I 
volume 
(1,000 

gallons) 

I/I Rate 
(1,000 

gal/in-dia-
mi2) 

I/I volume 
(1,000 

gallons) 

I/I Rate 
(1,000 

gal/in-dia-
mi2) 

Kankakee River Street–
15 inch   71 21.52   707 214.24 416 126.06 

Original Plant–15 inch N/A N/A     11     8.87   17   13.70 
Stewart Street–21 inch 821 12.39 1914   28.88 995   15.01 
Stewart Street Near Lift 
Station–10 inch   99 90.00   879 799.09 501 455.45 

     
Table 5 Infiltration Analysis   
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CONCLUSIONS AND RECOMMENDATIONS 
 
The following conclusions can be made based on the results and analyses described above: 
 

1. The flow meter located on the 15-inch sewer on the Original WWTP site was inconsistent 
with the metering data located upstream. As a result, the results and analyses performed 
above for this meter only are not reliable. 

 
2. The 21-inch sewer flowing from the south portion of the City consistently had the highest 

peaking factor during the three study events suggesting significant sources of inflow are 
present. 

 
3. Both the Kankakee River Drive–15-inch meter and the 10-inch Stewart Street meter 

appear to have high amounts of infiltration. This is evidenced by the high amount of I/I 
volume per inch diameter of sewer per square mile of basin size. 

 
4. It is our understanding the City is concerned with I/I on the 15-inch sewer between the 

Kankakee River Drive–15-inch and Original WWTP–15-inch meters when the Kankakee 
River is high. When the river is high, the groundwater is also high and the hydrostatic 
pressure caused by the higher levels could result in higher I/I rates. Unfortunately, the 
Kankakee River was not high during the flow monitoring period, so this phenomena was 
not captured in the flow metering data. However, the fact the dry weather flows at the 
downstream meter, were higher than the upstream meter despite only two building laterals 
providing additional flow, suggests there was I/I getting into the 15-inch sewer. We also 
noted active I/I while installing and relocating the Original WWTP–15-inch meter. 

 
5. There are sources of I/I in multiple basins tributary to the Stewart Street Lift Station. 

 
Based on the conclusions above, we recommend the City do the following. 
 

1. The City should perform additional flow metering south of Forked Creek in an attempt to 
further isolate the source of inflow from across the creek. Further isolating the source of 
the inflow will allow the City to be more cost-effective when investigating to identify the 
sources of inflow as the area for investigation could be much smaller than investigating 
the entire basin. 

 
It is important to note that inflow can be more of an issue for the City because of high 
peaks at the WWTP potentially causing permit violations. In addition, sources of inflow 
tend to be easier to locate and less expensive to correct. 

 
2. The City should perform I/I field investigations in the area tributary to the Stewart Street–

10-inch and the Kankakee River Drive–15-inch flow metering locations in an attempt to 
locate and repair sources of I/I. I/I field investigations generally include smoke testing and 
manhole inspections. The results of the smoke testing could be used to further identify 
areas for televising and/or dye testing. 
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3. Although there is limited flow metering data available regarding I/I coming from the original 
WWTP site, we recommend the City televise this 15-inch sewer. Televising the sewer 
could accomplish a number of things. First, it would allow the City to assess the condition 
of the existing sewer to determine whether it needs replacing or lining to avoid catastrophic 
failure. Second, it could locate sources of infiltration (wet weather) or exfiltration (dry 
weather). This could include separated joints, breaks in the sewer, or even improperly 
abandoned connections to the old WWTP. 
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APPENDIX A 
WET WEATHER RESPONSE GRAPHS 
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