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Data Collection

Six area-velocity flow meters and three rain gauges and were used to measure sanitary sewer
flows tributary to the Factory Street Pump Station and rainfall depths, respectively, between
February 23, 2008 and July 3, 2007. Supervisory Control And Data Acquisition (SCADA) data
was collected from the Factory Street Pump Station, and two pump stations upstream of the
Factory Street Pump Station were monitored by installing temporary pump run-time meters.
Figure 1 is an overview map depicting the locations of the metered sub-districts, flow meters,
pump loggers, rain gauges, and the Factory Street Pump Station.

Table 1 lists the flow meter and rain gauge site information, including:

Sub-districts metered

Approximate locations of flow meters and rain gauges

Figures depicting exact flow meter locations (Figures 2 through 6)
Installation and removal dates

Data sampling frequency

Flow meter and rain gauge names used in the Flowlink data retrieval software
Pipe diameters

Data Summary

Table 2 is a summary of the metering data for each flow meter and rain gauge for the 2008
monitoring period, including:

e Recorded rainfall events 0.3” or greater

e Peak wet weather flows

e  Wet weather flow peaking factors (ratio of peak wet weather flow to average dry
weather flow, calculated from metering data)

® Residential population of each sub-district from 2000 census

e Overall average flow rates, in units of cubic feet per second (cfs), gallons per capita per
day (gpcd), and cfs per 1000 acres.

e Average dry weather flows (DWF)—from May 15 through May 29, 2008. Very little
rain fell during this time period. The average DWF accounts for average base sewage
and groundwater infiltration flows, and is not influenced by wet weather flows

¢ Groundwater infiltration flow (average nightly minimum DWF), in units of cfs, gallons
per day per inch mile of sewer (gpdim), and as a percentage of the average DWF

¢ DWF peaking factors (ratios of peak DWF to average DWF)
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Table 3 lists the daily rainfall totals for the February 23 through July 3, 2008 monitoring period.
The two pumps at the Roosevelt & Mansfield Overflow Pump Station were monitored by
installing temporary loggers. The pumps were monitored in order to measure potential wet
weather flow diversions from the M02 sewer district (metered at Jarvis and Huron) to the MO1
sewer district (metered at Railroad and LeForge). The data indicated that no flow was diverted
from the M02 sewer district to the MO1 sewer district while the pump loggers were installed
(April 4 — July 3, 2008).

The two pumps at the Superior Road Pump Station were also monitored with temporary loggers.
This monitoring was intended to isolate the Eastern Michigan University (EMU) flow
component from the combination of EMU and incremental flows measured downstream at MO1.
If an excessive wet weather inflow response was observed at MO1, the upstream pump station
logger data would have been used to estimate the peak flow rate through the pump station during
the storm, in order to determine whether the excessive inflow source was from EMU or from
somewhere between the pump station and the meter. However, the MO1 sewer district was not
identified as a high priority wet weather inflow district.

Seventeen storms with at least 0.3” of rainfall accumulation occurred during the 2008 flow
monitoring period, providing good results for hydrologic modeling. Most storms were small and
medium events. None of the storms produced more than 1.0” of accumulation. The rain gauges
and flow meters were installed in late February. In March, four storms each produced about 0.3”
of rainfall. In April, two storms each produced about 0.25” of rainfall. In May, there were two
storms that each produced about 0.3, and two storms that each produced about 0.6” of rainfall.
June was a relatively wet month, with two storms that each produced about 0.4”, and three
storms each produced about 0.6 of rainfall. The largest storm of the monitoring period
produced almost 1.0” of rainfall on July 2, 2008, and was followed by about 0.5 on July 3,
2008. The rain gauges and flow meters were removed on July 3, 2008.

Conclusions

1) The quality of the data was excellent, and the quality and quantity of the rains for assessing
the system was good, but there were no big storms. There were 17 storms that produced at
least 0.3” of daily rainfall accumulation. One significant storm produced approximately 1.0”
of rainfall on July 2, 2008.

2) Metering data is well suited for use in I/I analysis, modeling, and system evaluations.
3) The YCUA-owned meters should be used to re-monitor critical areas of the system when
YCUA decides that it is necessary to check the mass flow balance, and monitor potential new

sources of inflow and infiltration through comparison to the antecedent moisture hydrologic
model.
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Table 1. Flow Meter & Rain Gauge Site Information ~ 2008 YCUA HRI Study

Flow Meters
Figure # . . .
Sub-District Approximate Location Depicting Exact| Install Date Removal Date Data Sampling | Flowlink Site Pipe Diameter
- Frequency Name
Location
Mo1 Railroad Street, approximately Fig. 2 3/23/08 7/3/08 15-minute | FA_1-Raiload |  36-inch
400 feet east of LeForge Road 9- -
Mo2 Huron Street, approximately Fig. 3 3/23/08 7/3/08 15-minute FA 2 - Jarvis 21-inch
200 feet south of Jarvis Street 9- —
Forest Street, at Frog Island
MO03 Park entrance. In 15" pipe that Fig. 3 3/23/08 7/3/08 15-minute FA_3 - Frog 15-inch
discharges into twin 8" siphons Island
within the same manhole
At the intersection of Catherine
Mo04 Street and Chidester Street Fig. 4 3/23/08 7/3/08 15-minute FA_4 - Catherine 18-inch
(hilltop)
Mo5 Atthe intersection of Parsons Fig. 5 3/23/08 7/3/08 15-minute | FA 5-Parsons |  12-inch
Street and River Street
Mos | Factory Street, Westof Grove | g o 3/23/08 7/3/08 15-minute | FAS-FaCtOy 1o ngh
Street Street
Rain Gauges
Figure #
Rain Gauge Approximate Location Depicting Install Date Removal Date Data Sampling | Flowlink Site
Approx. Interval Name
Location
RGO1 Factory Street Pump Station Fig. 1 3/23/08 7/3/08 15-minute YCUA - RG - 01
Rgoz | Superior Rd. & Huron River Dr. Fig. 1 3/29/08 7/3/08 15-minute | YCUA - RG - 02
Pump Station
RGO03 Ypsilanti DPW Fig. 1 3/29/08 7/3/08 15-minute YCUA - RG - 03
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Table 3. Daily Rainfall (February 23, 2007 - July 3, 2008)

All Rainfall Depths in Inches

Date

RGO1

RG02

RGO03

February 23, 2008

| 0.3" or greater

February 24, 2008

February 25, 2008

February 26, 2008

February 27, 2008

February 28, 2008

February 29, 2008

0.08

0.05

0.03

March 1, 2008

0.04

0.06

March 2, 2008

0.10

March 3, 2008

0.12

0.10

0.10

March 4, 2008

March 5, 2008

0.18

0.31

0.14

March 6, 2008

0.02

March 7, 2008

March 8, 2008

March 9, 2008

0.01

0.01

March 10, 2008

March 11, 2008

March 12, 2008

March 13, 2008

0.01

March 14, 2008

March 15, 2008

March 16, 2008

March 17, 2008

March 18, 2008

0.25

0.21

0.20

March 19, 2008

0.29

0.30

0.30

March 20, 2008

March 21, 2008

March 22, 2008

0.10

0.24

0.06

March 23, 2008

0.03

March 24, 2008

March 25, 2008

0.01

March 26, 2008

March 27, 2008

0.23

0.21

0.21

March 28, 2008

0.26

0.42

0.15

March 29, 2008

March 30, 2008

0.12

0.11

0.10

March 31, 2008

0.35

0.32

0.34

Continued on next page...









SSES Cost Opinions

Below are three cost opinions, which vary based on the level of OHM involvement in the sewer
televising portion of the SSES. All cost opinions assume OHM will perform the SSES field work, data
analysis, and identifying recommendations for the manhole inspections and smoke testing. Detailed
cost estimates are provided in Appendix A. In addition, all cost options assume that YCUA will televise
all sewer pipes less than or equal to 12 inches in diameter, and the pipes greater than 12 inches will be
televised by a contractor.

Cost Option A

In this option, YCUA will hire and oversee the contractor, review the sewer videos, and provide
recommendations for pipe rehabilitation. The total opinion of cost for Option A is summarized in Table
1 below.

Table 1: Cost opinion for Option A:
YCUA reviews sewer videos and makes recommendations.

Item Cost Opinion
Priority 1 $62,000
Priority 2 $79,000
Priority 3 $20,000

TOTAL $161,000

Cost Option B

In this option, YCUA will hire and oversee the contractor. The data collected will be processed using the
OHM pipe analysis program. YCUA will review the output and provide recommendations for
rehabilitation. The total opinion of cost for Option B is summarized below.

Table 2: Cost opinion for Option B: YCUA reviews sewer
videos and makes recommendations with use of OHM program.

Item Cost Opinion
Priority 1 $70,000
Priority 2 $79,000
Priority 3 $26,000

TOTAL $175,000



Cost Option C

In this option, YCUA will hire and oversee the contractor. The data collected will be processed using the
OHM pipe analysis program. OHM will review the output and provide recommendations for

rehabilitation. The total opinion of cost for Option C is summarized below.

Table 3: Cost opinion for Option C:
OHM reviews sewer videos and makes recommendations.

Item Cost Opinion
Priority 1 $85,000
Priority 2 $79,000
Priority 3 $37,000

TOTAL $201,000

Additional Cost Items

The costs for the nighttime spot flow measurements, river crossing investigations, and EMU
investigations are provided in Table 4. The optional assistance cost item is provided as a contingency
and will be used on an as needed basis for work items that are not part of the defined SSES scope.

Table 4: Cost opinion for additional investigation work.

Item Cost Opinion
Nighttime metering $1,600
River crossings $6,900
EMU investigations $20,000
Optional assistance $15,000

TOTAL $43,500

Detailed cost opinions for the various options are provided in Appendix A. A summary of the
recommendations and associated cost is provided in Table 5.

Table 5: Cost opinion for recommended SSES work.

Item Option A | Option B | Option C
Priority 1 investigation | $62,000 | $70,000 | $85,000
Nighttime metering $1,600 $1,600 $1,600
River crossings $6,900 $6,900 $6,900
EMU investigations $20,000 | $20,000 | $20,000
Optional assistance $15,000 | $15,000 | $15,000

TOTAL

$105,500 $113,500 $128,500




Rehabilitation Cost Opinions

The results of the SSES will be a prioritized list of cost effective rehabilitation improvements for the high
priority districts. Detailed cost opinions for the rehabilitation will be prepared as part of the SSES study.
Based on our experience with similar projects, on average about 70% of the manholes in the high
priority districts are cost-effective to repair. Of these, about 20% are considered high priority and
should be repaired immediately. The remaining 50% are cost-effective to repair, but the condition is not
as severe as the high priority manholes. In addition, typically about 30% of sewer pipes that are
inspected are cost-effective to repair. Applying these percentages to the proposed SSES investigation
work in high priority districts, YCUA can potentially expect that 180 manholes and 25,000 feet of sewer
pipe will require rehabilitation. Using average costs of $2,000 per manhole and $80/feet for
rehabilitation efforts, the opinion of cost for the manhole and sewer pipe improvements is $360,000
and $2,000,000, respectively. The cost for the manhole repairs seems reasonable, while the estimate
for the pipe repairs seems high. YCUA should consider these preliminary opinions for budgeting
purposes.





