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Introduction 
 
The Ypsilanti Community Utilities Authority (YCUA) Whittaker Road Trunk Sewer flows were 
measured with an area-velocity meter from March 17 through November 8, 2007.  The meter 
was located in Ypsilanti Township, just downstream (north) of the intersection of Whittaker 
Road and Greene Farms Drive (Figure 1).  The primary source of flow measured at this meter 
was the sewer district that includes the western portion of Augusta Township and the Greene 
Farms Subdivision in Ypsilanti Township.  The main purpose of the 2007 Whittaker Road Trunk 
Sewer metering was to determine what, if any, capacity remained in the sewer.   
 
Another purpose of the 2007 metering was to establish a baseline of flow coming from this 
branch of the system and to evaluate the inflow and infiltration (I/I) levels from this sewer 
district.  This sewer district was not previously metered, and has been lumped into the 
incremental district downstream of the Paint Creek Interceptor and the Golfside Interceptor.  
This metering analysis will determine whether the flows from this district contain any unusual 
levels of I/I or base flow and aid in evaluating these flows over time to ensure that flow increases 
from growth or I/I rates do not exceed the estimates in the 2006 Update to the Sanitary 
Collection System Master Plan.  This will aid YCUA in having the necessary baseline flow data 
to implement an aggressive flow management strategy.  The essence of this strategy is to 
regularly monitor and track base flows and I/I levels in the upstream districts and aggressively 
correct any issues found, rather than constructing expensive upgrades to handle I/I at the 
downstream sanitary sewers and pump stations.   
 
Analysis 
 
The average flow measured in the Whittaker Road Trunk Sewer was 0.367 cfs during the 2007 
monitoring period.  Augusta Township sewer districts that discharged upstream of this temporary 
metering location were the Whittaker Road Pump Station, the Childs Elementary School Pump 
Station, and the Whittaker Road gravity sewer connections south of Bemis Road (Figure 2).  It 
was assumed that Augusta Township sources accounted for 0.0937 MGD (0.145 cfs) of the 
0.367 cfs average metered flow, based on flow data from the 2004 Augusta Charter Township 
Sanitary Sewer Master Plan (Table 1).  This assumption is verified below.   
 
The 2004 Augusta Master Plan data was assumed to represent 2007 conditions, since very little 
development occurred within Augusta Township between 2004 and 2007.  This assumption was 
supported by the small number of residential building permits issued for all of Augusta 
Township (of which, only a portion discharges to the Whittaker Road outlet) for the Years 2005-
2007.  The Southeast Michigan Council of Governments (SEMCOG) reported that 13 residential 
building permits were issued in 2007; 30 permits in 2006; and approximately 57 permits in 2005 
(an annual average of 57 permits were issued between 2001-2005) (Table 2). 
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A brief 2007 flow metering period, performed prior to moving the meter downstream of the 
Greene Farms Subdivision, also supported the use of the 2004 Augusta Master Plan flow data to 
represent 2007 conditions.  The average flow just upstream of the Greene Farms Subdivision 
connection was measured to be 0.173 cfs from March 17-26, 2007.  This measurement was 
reasonably close to the 2004 Augusta Master Plan estimate (0.145 cfs).  
 
The Greene Farms Subdivision, located in Ypsilanti Township, was assumed to contribute the 
remaining 0.213 cfs of the 0.367 cfs of average flow metered at the Whittaker Road Trunk Sewer 
in 2007.  Within Ypsilanti Township’s Greene Farms subdivision, approximately 641 homes 
(Figure 3) discharged to the Whittaker Road Trunk Sewer in 2007.  Approximately 1,506 people 
contributed sewage from the Greene Farms subdivision to the Whittaker Road Trunk Sewer, 
based on 641 homes occupied at SEMCOG’s reported rate of 2.35 people per home in Ypsilanti 
Township (Appendix A).  The 0.213 cfs results in 91 gallons per capita per day (gpcd) from the 
1,506 people, which is a reasonable value.  The commonly used estimate for normal sewage flow 
is 100 gpcd (including I/I), which compares well with the 91 gpcd measured, especially since the 
Greene Farms subdivision is relatively new construction, where I/I sources are expected to be 
minimal. 
  
Analysis of the 2007 flow metering data revealed that the Whittaker Road trunk sewer had 
moderate levels of base groundwater infiltration.  The ratio of the average minimum dry weather 
flow to average dry weather flow was 0.30, which suggests that groundwater infiltration made up 
about 30% of the total average dry weather flow.  This level of base infiltration was considered 
reasonable, and was the lowest rate measured among the YCUA 2007 temporary flow meter 
sites.   
 
The Whittaker Road Trunk Sewer wet weather I/I rates were higher than expected, compared to 
previous estimates.  During the August 20, 2007 storm, the Whittaker Road Trunk Sewer rainfall 
dependent inflow and infiltration (RDII) accounted for approximately 9% of the RDII measured 
downstream at the Martz Road Pump Station.  Previous models were based on three 1999 
storms, during which the Whittaker Road Trunk Sewer RDII ranged from 1.8 to 5.1% of the 
Martz Road Pump Station RDII.  The average from the 1999 storms (3.5%) was used as the 
scaling factor applied to the Martz Road Pump Station future design peak flow to project the 
Whittaker Road Trunk Sewer future design peak flow (1.20 cfs) in the 2006 Master Plan Update.  
Since the Whittaker Road Trunk Sewer proportion of total RDII appears higher in 2007 than 
used for the 2006 model, this suggests higher than average I/I for this district. 
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The increased fraction of the Martz Road Pump Station RDII attributed to the Whittaker Road 
Trunk Sewer in 2007 was likely due to a combination of I/I from the Augusta Township sewer 
district, and lower post-rehabilitation flows to the Martz Road Pump Station.  Rehabilitation of 
the Paint Creek Interceptor pipe break may have reduced the total RDII volume reaching the 
Martz Road Pump Station, causing the Whittaker Road Trunk Sewer fraction of the total Martz 
Road Pump Station RDII to increase.  The pipe break rehabilitation reduced the Paint Creek 
Interceptor RDII by approximately 50%.  Since the Paint Creek Interceptor RDII accounts for 
approximately half of the total RDII to the Martz Road Pump Station, the Paint Creek Interceptor 
rehabilitation was expected to have reduced the total Martz Road Pump Station RDII volume by 
approximately 25%.  However, this does not completely account for the fraction of the Martz 
Road Pump Station RDII attributed to the Whittaker Road Trunk Sewer in 2007.  Available data 
indicates that it may be about 50 to 100% higher than the average for the entire Martz Road 
Pump Station Sewer District.  Augusta Township has some older pipes, so it makes sense to find 
relatively higher RDII in the Whittaker Road Trunk Sewer District than that of the entire Martz 
Road Pump Station Sewer District. 
 
To account for the higher RDII rates measured in 2007, the peak flow projected in the 2006 
Master Plan Update (1.2 cfs) was increased to 2.4 cfs to estimate the existing peak flow 
conditions.  A detailed analysis of the large amount of development recently planned in the 
Whittaker Road Trunk Sewer service area would be required to project the future design peak 
flow, and was not in the scope of this analysis. 
 
The August 20, 2007 storm was the largest storm that occurred during the 2007 flow metering 
period.  The storm resulted in a wet weather peak flow of 1.22 cfs at the Whittaker Road Trunk 
Sewer metering site.  The Whittaker Road Trunk Sewer wet weather peaking factor (ratio of 
peak wet weather flow to average dry weather flow) was 3.56 for the August 20, 2007 storm.  
For the August 20, 2007 storm, the Whittaker Road Trunk Sewer wet weather peaking factor was 
the highest measured among the YCUA 2007 temporary flow metering sites.  Details of the 
metering were included in the “2007 Flow Monitoring Report” technical memorandum. 
 
Conclusions 
 
1) The Whittaker Road Trunk Sewer has sufficient capacity at the 2007 flow metering site (3.9 

cfs) to convey the existing peak flow (2.4 cfs) projection.  A detailed update of the expected 
growth in the service area would be needed to project the future design peak flow. 

 
2) The Whittaker Road Trunk Sewer I/I flows comprise a higher than average proportion of the 

total I/I at the Martz pump station in 2007, compared to previous estimates.  This makes 
sense considering the older than average system in this area, compared to the entire Martz 
district.  The Martz district includes many newer systems in Pittsfield and Ypsilanti 
Townships, which decrease the average for the overall Martz pump station district. 

 
3) Follow-up metering is recommended for aggressive flow management.  Additional metering 

should be performed periodically to track I/I levels to protect against increased peak flows 
caused by system deterioration, or whenever YCUA considers that sufficient upstream 
growth has occurred to justify the need to compare baseline flows to downstream pipe and 
pump station capacities. 

 
















