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Introduction 

Several manholes within the Huron River Interceptor sewer district are located near or within the 

floodplains of the Huron River and Paint Creek.  The Huron River Interceptor (HRI), which runs 

parallel to the Huron River, crosses the river at five locations before discharging to the Factory 

Street Pump Station.  Manholes closest to the Huron River were inspected in the spring of 2008 

as a priority to identify defects with high river inflow and infiltration (I/I) potential.  The 

following analysis was performed to estimate depths of manhole flooding and maximum inflow 

rates for the projected 10-year and 100-year frequency floods.  2008 manhole inspection data 

was used to prioritize manholes for repair.  Manholes not inspected within the Huron River and 

Paint Creek floodplains were identified for follow-up investigation.      

Data Analysis and Results 

Flood events are defined by the likelihood that a certain river water surface level is possible 

during any one year.   The 100-year floodplain describes the area flooded to a river level that has 

a 1% chance (1 in 100) of occurring during any one year.  The 10-year floodplain describes a 

relatively small area of flooding which has a relatively high likelihood (10%, or 1 in 10) of 

occurring during any one year.  The Federal Emergency Management Agency (FEMA) 

establishes the floodplain boundaries using a river hydraulic model to route the probable flow 

rate of each recurrence interval (e.g., 10-year event).  The FEMA Flood Insurance Study for the 

City of Ypsilanti (September, 1982) was used to help determine which manholes lie within the 

10-year and 100-year floodplains of the Huron River and the Paint Creek.    

Manhole rim elevations were estimated by adding the “invert elevation” to the “maximum 

depth” of each manhole included in the existing hydraulic model.  Rim elevations for manholes 

not included in the hydraulic model were estimated by overlaying the existing YCUA 

Geographic Information System (GIS) sanitary manhole map layer onto the Washtenaw County 

GIS land surface elevation map with two-foot contour intervals.  Manhole rim elevations are 

based on the NAD 1983 datum, so 0.4’ was added to all rim elevations for comparison to flood 

elevations, which are based on the NGVD 29 datum.  
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Manholes within the Huron River or Paint Creek floodplain were identified by rim elevations 

below the 10-year and 100-year base flood elevations projected in the FEMA Flood Insurance 

Study for the City of Ypsilanti.  Appendix A, the FEMA Flood Boundary and Floodway Map, 

depicts the 100-year and 500-year Huron River flood boundaries in plan view, with cross-section 

lines to indicate points along the river where flood elevation projections are depicted on separate 

flood profile plots.  The FEMA flood profile plots (Appendix B1-B3) were used in conjunction 

with the YCUA GIS sanitary system map to identify manholes within the 10-year and 100-year 

floodplains.   

Table 1 lists 13 manholes within the 100-year floodplain of the Huron River.  Each manhole rim 

elevation and base flood elevation was considered to be accurate within 0.5-foot; therefore, three 

manholes which were projected to be less than 1.0-foot above the 100-year base flood elevation 

were included in Table 1 to account for potential measurement errors.  Four manholes lie within 

the 10-year floodplain of the Huron River.   

Table 1 lists the peak river inflow rates expected at base flood elevations of the 10-year and 100-

year Huron River flood events.  The sum of the projected peak river inflows into manholes 

below the 10-year and 100-year Huron River base flood elevations was 74 gpm and 265 gpm, 

respectively.  River inflow rates were based on the results of manhole flooding tests performed 

by Wayne County in 2008 (Appendix C).  Figure 1 depicts the inflow rate at each depth of 

flooding observed during the flooding tests.  Maximum river inflow rates listed in Table 1 were 

estimated from the equation of the best fit straight line through the flooding test data points 

(Figure 1). 

Figure 1.  Manhole Flooding Test Results
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The condition of manholes within the 100-year floodplain of the Huron River were categorized 

as “Good”, “Fair”, or “Poor,” based on 2008 manhole inspection data (Table 1).  Inspection data 

was collected for nine of the 13 manholes within the 100-year floodplain.  Additional field work 

is needed to locate the manholes that were not inspected.  All of the inspected manholes that lie 

within the 100-year floodplain were in fair or poor condition, and recommended for 

rehabilitation (See separate “Manhole Inspection Report” for details).  Table 1 indicates that our 

opinion of probable cost is $13,000 for the nine manholes that were inspected.  Manholes within 

the 100-year floodplain are recommended for immediate repair.  Manholes within the 10-year 

floodplain should be considered the highest priorities, since they have the highest risk of 

flooding.  

Table 2 lists seven manholes within the 100-year floodplain of the Paint Creek.  Five lie within 

the 10-year floodplain of the Paint Creek.  The sum of the projected peak river inflows into 

manholes below the 10-year and 100-year Huron River base flood elevations was 104 gpm and 

356 gpm, respectively.  The projected flood depths above manholes in the Paint Creek floodplain 

were generally higher than those for the Huron River.  This was reflected by total projected peak 

inflow rates 30-40% higher for manholes within the Paint Creek floodplain.  The seven manholes 

within the 100-year floodplain of the Paint Creek are recommended as the highest priority for 

immediate inspection and repair, if necessary.  

Conclusions 

1) Fortunately, relatively few (20) manholes within the Huron River Interceptor sewer district 

lie within the 100-year floodplain.  Thirteen lie within the 100-year floodplain of the Huron 

River; seven lie within the 100-year floodplain of the Paint Creek. 

2) Flooded manholes are potentially large sources of river inflow and infiltration.  Inflows at the 

rate of roughly 20 gpm per foot of flooding depth were observed during manhole flooding 

tests performed by Wayne County in 2008.  

3) Water-tight repairs should be performed for all manholes within the floodplain. 

4) Manholes that lie within the 100-year floodplain of the Huron River or Paint Creek, but were 

not inspected in the spring of 2008, should be located, inspected, and repaired, if necessary.   

5) Repair costs were estimated to be $13,000 for the nine manholes that were inspected within 

the 100-year floodplain of the Huron River.  The remaining 11 manholes that lie within the 

100-year floodplain of the Huron River or Paint Creek were not inspected in the spring of 

2008, so repair costs cannot be estimated.   



Manhole ID

Manhole 

Elevation (ft) 

(NAD 1983)

Manhole 

Elevation (ft) 

(NGVD 29)

10-year 

Flood 

Elevation (ft) 

(NGVD 29)

10-yr Depth 

Above 

Manhole (ft)

10-yr Peak 

Inflow Rate 

(gpm)

100-year 

Flood 

Elevation (ft) 

(NGVD 29)

100-yr Depth 

Above 

Manhole (ft)

100-yr Peak 

Inflow Rate 

(gpm)

Manhole 

Condition 

(Good, Fair, 

Poor)

Manhole

Repair 

Cost 

Estimate

s-4-13 707.0 707.4 704.5 -2.9 0 707.0 -0.4 0 n/a n/a

s-4-114 698.0 698.4 698.5 0.1 10 701.5 3.1 45 Fair $1,053

6-9-164 696.0 696.4 693.5 -2.9 0 696.5 0.1 10 Poor $1,998

s-9-168 695.0 695.4 692.5 -2.9 0 694.5 -0.9 0 Fair $338

s-9-111 692.0 692.4 691.0 -1.4 0 692.5 0.1 10 Fair $932

s-9-169 692.5 692.9 691.5 -1.4 0 693.5 0.6 16 n/a n/a

s-9-90a 690.0 690.4 690.0 -0.4 0 691.0 0.6 16 Poor $3,726

s-9-90b 691.0 691.4 690.0 -1.4 0 691.0 -0.4 0 Fair $473

s-9-90c 690.0 690.4 690.0 -0.4 0 691.0 0.6 16 Poor $1,350

s-9-123 689.2 689.6 689.5 -0.1 0 691.0 1.4 25 Poor $1,175

s-9-214 688.0 688.4 689.5 1.1 21 691.0 2.6 39 Poor $1,769

s-9-214a 687.0 687.4 688.0 0.6 16 690.0 2.6 39 n/a n/a

s-9-215 686.0 686.4 688.0 1.6 27 690.0 3.6 51 n/a n/a

74 gpm 265 gpm $12,812

Table 1.  Huron River Floodplain Summary

Totals



Manhole ID

Manhole 

Elevation 

(NAD 1983)

Manhole 

Elevation 

(NGVD 29)

10-year 

Flood 

Elevation 

(NGVD 29)

10-yr Depth 

Above 

Manhole (ft)

10-yr Peak 

Inflow Rate 

(gpm)

100-year 

Flood 

Elevation 

(NGVD 29)

100-yr Depth 

Above 

Manhole (ft)

100-yr Peak 

Inflow Rate 

(gpm)

s-17-129 752 752.4 752.4 0.0 0 755.0 2.6 39

s-17-112 751 751.4 752.3 0.9 19 755.0 3.6 51

s-17-110 751 751.4 752.1 0.7 17 755.0 3.6 51

s-17-109 750 750.4 752.0 1.6 27 755.0 4.6 63

s-17-108 751 751.4 752.0 0.6 16 755.0 3.6 51

s-17-124 750 750.4 751.8 1.4 25 755.0 4.6 63

s-17-125 752 752.4 751.8 -0.6 0 755.0 2.6 39

104 gpm 356 gpm

Table 2.  Paint Creek Floodplain Summary

Totals




















