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FINAL REPORT
OF
3 RIVERS WET WEATHER DEMONSTRATION PROGRAM GRANT
FOR
TOWNSHIP OF SCOTT, ALLEGHENY COUNTY

PAINTER’S RUN PHASE 1A

PROJECT NARRATIVE

The Township of Scott is a primarily residential community of 17,200 persons situated in the
southwest section of Allegheny County. The neighborhoods comprising the Township are
generally characterized as well established with little undeveloped ground remaining. The
Township owns and operates a separate sanitary sewer system comprised of more than 58
miles of sewer located in 13 drainage watersheds. The Painter’s Run watershed comprises
approximately 12.8 miles of sanitary sewer that has experienced chronic long-term SSO

problems.

The sanitary sewer system in Scott Township can be broadly categorized as “new” (post
WWII), “old” (pre WWII), and/or interceptor systems. The “old” and interceptor systems
appear to have been constructed by municipal entities. Private developers constructed much
of the “new” systems as part of the infrastructure installed to support residential
developments. The Painter’s Run subsystem was considered a “new” system, constructed by

developers through the late 1940s and 1950s.

Pursuant to the EPA Act 308 mandate, the Township purchased, installed, and maintained
flow meters in 1997 at 25 locations to characterize flow within the various subsystems and
upstream tributary communities. In addition, paper record information representing the
entire sanitary sewer system was input into a GIS based key map to facilitate future

operations, evaluations, and maintenance.
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PAINTER’S RUN BACKGROUND

Operating problems in the Painter’s Run subsystem, which first occurred around 1950, have
historically been predominately associated with wet weather conditions. Partially in response
to extensive basement flooding experienced in June and August 1995, the Allegheny County
Department of Health (ACHD) issued orders to the Township of Scott to prepare a
Corrective Action Plan (CAP) to eliminate basement flooding experienced in the sanitary
sewers in the 3™ and 4™ Wards tributary to the Painter’s Run interceptor sewer and to
eliminate unregulated sewage bypassing from the system. The Township Board of
Commissioners adopted a CAP Schedule on August 29, 1995 presenting a detailed schedule
for evaluating the source causes of the problems, determining actions required to comply
with regulatory mandates and implementing a recommended project. Pursuant to that
schedule, the Township authorized extensive studies to be undertaken including smoke and
dye testing of all sanitary sewers and residential structures in the Painters Run sewershed in
the 3" and 4™ Wards, flow monitoring studies, flow isolation studies, and other field work to

identify and characterize flow contained within the sanitary sewers.

An Engineering Report evaluating five remediation alternatives was prepared and Public
Hearings were held. After more than a year of Board deliberation and many hours of public
discussion, the Board of Commissioners moved to adopt a two-phase implementation of the
“Option 5” partial parallel replacement program. Phase I of this program, consisting of

approximately 210 service connections involved:

1. Construction of a new parallel sanitary sewer system along side and below
(approximately 3 feet deeper) the existing mainline. Individual service lines
were re-connected to the new system at the right-of-way line with a site tee
and cleanout to provide access for further testing. This portion of the project
involved replacing approximately 9,700 linear feet of mainline and
approximately 5,800 linear feet of service laterals within the public right-of-
way at a cost of $1,864,000.
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2. Conversion of the “old” sanitary sewer mainlines to a drain system (including
jet flush and disinfect). This portion of the project included constructing 150
linear feet of new storm sewer to provide an outlet point for the converted

drain system.

Appendix A presents a general arrangement plan of the project in “as-built” conditions.

Three Rivers Wet Weather Demonstration Program provided partial funding to subsidize the

lateral replacement work as a “demonstration project”.

To serve as a demonstration project, the following tasks were necessary and are discussed

further in the section of this final report entitled “Quantification of Flow Reductions”:

1. Proof monitoring of the converted drains
2. Proof monitoring of the new sanitary sewers to document flow removal
3. Compare this data to control basin flow data

The total construction cost of this project is $1,863,437.50. Of these costs, $422,500 were
eligible grant costs associated with installation of sanitaty sewer laterals to the public right-
of-way line as well as installation of a site tee. The 3RWWDP awarded a 55% grant for the
project. Therefore, the Federal Share of eligible costs was $232,375 while the municipal
share was $190,125.

CRITERIA AND JUSTIFICATION FOR SELECTED APPROACH OF PARTIAL
PARALLEL SYSTEM

Responsive to the requirements of the 1972 Amendments to the Federal Water Pollution
Control Act (PL 92-500) nationwide, local municipalities have placed increased emphasis on
identifying and controlling inflow and infiltration. Many projects focused on attempts to
reduce the excess flows by sealing the sanitary sewers, however, the long-term I/I removal
effectiveness of the so-called Trenchless Technology and Spot Repair approaches, although
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largely undocumented, have been poor. Locally, Search and Remove programs that feature
these methods have been generally unsuccessful as measured by continued bypassing and
basement flooding incidents after program completion. These projects have failed primarily
because there was no proactive component designed to relieve the water that is always
present under the ground surface and, inevitably, after rehabilitation was completed, found
new points of entry into the system. Recent projects completed in this region have involved
the construction of storage facilities that are intended to sideline store the excess water until
flow rates drop below design capacity levels when water can be released back into the
sanitary sewers presumably without adverse impacts. Experience has not been favorable in
this regard as bypassing still occurs, the excess water must be run through the entire
treatment process, which effectively reduces treatment efficiencies and takes capacity and the
system incurs additional undocumented operating costs of unknown amounts of power, labor,

chemicals, and maintenance.

Recognizing the historical failure of conventional methods, the Painter’s Run Phase IA
Sanitary Sewer Replacement was designed specifically to address infiltration/inflow source
removal. The partial parallel sewer system alternative involves converting the existing sewer
to a localized under drain or neighborhood French drain system. The existing sanitary sewer
functions as an efficient groundwater infiltration and stormwater inflow collector. Once the
replacement sanitary sewer line and new service laterals were constructed, the “old” sewer

was converted to an underdrain system to continue to collect I/I from various sources.

QUANTIFICATION OF FLOW REDUCTIONS (PROOF FLOW MONITORING
PROGRAM)

Post-rehabilitative flow monitoring was conducted from December 12, 2001 to July 12, 2002
in Manholes P-3-22A-C2 (“new” sanitary sewer) and P-21-BB (converted drain). P-3-22A-
C2 was constructed as part of the replacement sanitary sewer and is located on Rockhill Road
at the Spring Valley Road intersection. A flow meter at this sanitary sewer manhole
monitors a majority of the sewage generated from the project area. Proof flow monitoring
was also conducted in Manhole P-21-BB, located in the “o0ld” sanitary line, now only
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collecting and conveying inflow and infiltration. This manhole is located at the same
intersection as Manhole P-3-22A-C2. Based on field observations, these manholes exhibited
the most favorable hydraulic conditions associated with open channel flow monitoring in
comparison with the other manholes located within the study area. Approximately 7,820
linear feet of the new sewer system are tributary to this point and approximately 1,800 linear

feet are unmetered.

It is noted that the proof flow monitoring was conducted during periods of low sustained

groundwater conditions that may understate long-term flow removal effectiveness.

Based on review of the USGS Observation Well information (provided in Appendix B),
groundwater conditions during the proof flow monitoring period were primarily documented
to be located in the drought emergency condition status (i.e. dry antecedent soil moisture

conditions). Preconstruction flow monitoring performed as part of the August 29, 1995 CAP

Schedule was performed during periods of Normal and Wetter than Normal conditions based
on USGS Observation Well information (Appendix B). These ground water levels
reoccurred during the EPA Alct 308 Flow Monitoring program period of record (1998 “wet
weather” season of January through June 1998). Minimum nighttime base infiltration flows
in the control basins (Manor Oak and Scrubgrass Run basins documented in the Subgrant
Agreement) during the 1998 “Wet Weather” season were found to be at increased levels as
shown on Table 1. Therefore it can be indirectly concluded that preconstruction flow
monitoring soil moisture conditions were generally wet and the proof flow monitoring soil
moisture conditions were generally dry and consequently long-term flow removal

effectiveness documented herein may be understated by an estimated 20% to 38%.
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TABLE 1
Painters Run Phase Ia

Control Basin 7 Day Sustained Infiltration Comparison

Wet Scrubgrass Basin Max. | Manor Oak Basin Max. | USGS Groundwater
Weather 7-Day Sustained Base 7-Day Sustained Base Gauge Primary

Season Infiltration Rate Infiltration Rate Category

1998 1.2 mgd 0.18 mgd Wetter than Normal

1999 0.80 mgd No Data Normal

2000 0.90 mgd 0.12 mgd Drought Watch

2001 1.0 mgd 0.14 mgd Drought Watch
2002* : 0.13 mgd Drought Emergency

*-Froor Flow VIonitoring Program periormed in 2002.

Appendix C contains narrative descriptions relating to flow metering methodology, Quality

Assurance/Quality Control (QA/QC) procedures, and qualitative Data Quality Review.

Appendix D presents time series plots (i.e. hydrographs) of both the new sanitary sewer and

converted drain proof flow monitoring data.

INFILTRATION INFLOW HYDROGRAPH ANALYSIS

Inflow

As shown on the hydrographs contained in Appendix D, there is an apparent significant
response in the converted drain associated with precipitation. A response was also recorded
in the new sanitary system indicating contribution from “private” service laterals that were
not replaced. Included in Appendix E is a Precipitation vs. Inflow Scatter Plot. This plot
presents an overview of precipitation vs. metered inflow for preconstruction and post
construction conditions. In both pre and post-construction data, there is a strong relationship

between precipitation and inflow in the sanitary sewer line. However, in the post-
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construction condition, there is a significantly reduced inflow response to precipitation
attributable to both direct inflow removal (i.e. “illegal” driveway drain and roof leader
connections) and indirect inflow removal. Table 2 presents a comparison of Pre

Construction vs. Post Construction inflow.

TABLE 2
Painters Run Phase Ia

Partial Parallel Replacement Storm Inflow Removal

PRE- POST-
PRECIPITATION CONSTRUCTION CONSTRUCTION o
(inches) “0Old Sewer” “New Sewer” 7 REDUCTION

(mg) (mg)

0.5 0.1980 0.0162 92%

1.0 0.3959 0.0324 92%

1.5 0.5939 0.0486 92%

2.0 0.7918 0.0648 92%

2.5 0.9898 0.0810 92%

Infiltration

Minimum nighttime base infiltration flows (between the hours of 12:00 am and 5:00 am) for
each day in the monitoring period were compared on a rolling 7-day average basis. Based on
daily rolling average flow rates in each of the monitoring manholes, a 36% average removal

rate was calculated. Table 3 presents a summary of the base infiltration.
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TABLE 3
Painters Run Phase Ia

7 Day Sustained Infiltration Removal

Sanitary Sewer Converted Drain
S N A L I
(MGD) (MGD)

December 2001 0.0143 0.0456 92
January 2002 0.0053 0.0272 76
February 2002 0.0119 0.0172 59

March 2002 0.0179 0.0122 49
April 2002 0.0296 0.0007 2
May 2002 0.0166 0.0032 13
June 2002 0.0115 0.0018 14
July 2002 0.0036 0.0061 68

“LONG TERM” AVERAGE REDUCTION

For the entire flow monitoring period of record from December 12, 2001 to July 12, 2002,
the average flow removal was 10,000 gpd, based on hourly flow data (QA/QC) at Manhole
P-21-BB (converted drain). Applying this average rate over the entire project area (metered
and unmetered footage), the long-term average flow removal is estimated at 12,400 gpd.
Applying a 30% factor to account for the relatively “dry” soil moisture conditions during the
“proof” flow monitoring period of record, the project long-term removal computes to be
about 16,120 gpd. This equates to approximately 46 EDUs based on an average daily flow of
350 gpd/EDU. The peak hourly flow rate (QA/QC data) recorded in the converted drain
during this period was about 80,000 gpd (March 16, 2002 and June 6, 2002).

As this project was a demonstration project, the scope of work (approximately 9,700 linear
feet of 8” mainline or 14.7 inch miles) was limited in size relative to the size of the

Township’s entire collection system. However, in terms of I/I removal effectiveness, the
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Painter’s Run Phase IA project was successful and cost effective. Based on the projected
long-term average flow rate removed (16,120 gpd), the estimated unit removal rate is

considerable, computing to be approximately 1,097 gpimd (gallon per inch-mile per day).

COST EFFECTIVENESS ANALYSIS

The proof flow monitoring program documents significant infiltration/inflow reductions. In
terms of 2 Year/24 Hour Storm and a Seven-Day Sustained Base Infiltration Rate design
condition, the projected inflow removal is about 0.91 MG (refer to Table 2) and the seven-
day sustained base infiltration removal is about 0.0456 MG (refer to Table 3) for a total of
0.9556 MG removed. Based on the total construction cost of about $1,863,437.50, the total
cost per gpd removed is about $1.95/gpd.

As noted this project produced significant percentage flow reductions in both infiltration and
inflow. The solution for this project was effective as it addressed affirmative source removal
and utilized the old sanitary sewer to capture and convey groundwater away from the new
sanitary sewer system. If the old sanitary sewer were not used in this manner, construction of

a new underdrain system would have been required.

DIFFICULTIES ENCOUNTERED DURING CONSTRUCTION

The difficulties encountered during construction primarily relate to residential complaints.

Complaints typically included the following:

Road closures,
Grass restoration,
Driveway restoration,

Dust/Dirt, and

A

Noise.
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Response to resident complaints required a significant amount of time. Typically, most

residents had limited patience and requested their property to be restored immediately.

Appendix E presents pictures taken during the construction phase.
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Allegheny County Groundwater Level Variation Over Time
Based On Data Provided by USGS for Observation Well AG-700

1/1/1998 3/2/1998 5/1/1998 6/30/1998 8/29/1998 10/28/1998 12/27/1998
5 | | | | | | 5
: mmmm Drought Emergency
3.9 i Drought Warning - 9.5
1 Drought Watch

6.5

~

7.5

mmmm Normal Conditions

= \Nell AG-700 30-Day
Moving Average

6.5

7.5

EPA 308 Flow Monitoring
Program Period of Record (7/97

to Current)

- 8.5

Sheet1 Chart 1030

Annual Precipitation = 34.21 inches

Depth Below Ground Surface (feet)



Depth Below Ground Surface (feet)

Allegheny County Groundwater Level Variation Over Time

Based On Data Provided by USGS for Observation Well AG-700
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Depth Below Ground Surface (feet)

Allegheny County Groundwater Level Variation Over Time

Based On Data Provided by USGS for Observation Well AG-700
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Allegheny County Groundwater Level Variation Over Time
Based On Data Provided by USGS for Observation Well AG-700
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Allegheny County Groundwater Level Variation Over Time

Based On Data Provided by USGS for Observation Well AG-700
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Flow Metering Methodology

The instrumentation utilized during the flow-metering program was the Marsh-McBirmey
Flow-Tote Open Channel portable flow meter. These flow meters were procured by the
Township of Scott for the EPA Section 308 flow monitoring program and employ a
level/velocity sensor that is mounted on a stainless steel band and inserted in the sewer pipe.
The sensor is placed near the bottom of the pipe. Fluid pressure on the depth sensor is
measured and converted to an equivalent depth of flow utilizing the submerged pressure
transducer method. To determine velocity, water flow across the sensor creates a slight
electromagnetic field and the sensor measures the dual voltage created when the wastewater
passes through the electromagnetic field. The induced voltage is then converted to velocity
utilizing Faraday’s Principle. Flow depth and velocity data are then converted to volumetric

flow using the continuity equation as follows:

Q=(0.646317)x (A) x (V)
Where Q = flow rate (mgd)
V = velocity (fps)

A = cross-sectional area (sq. ft.)

The battery operated flow meter measures and records flow depth and velocity on regular
preset (adjustable) time intervals. Raw data recorded consists of date, time, velocity, flow
depth, and computed flow. The raw data is stored in solid-state memory within the meter

until retrieved using a portable laptop computer.

Each flow meter was calibrated in accordance with manufacturer’s recommendations to site-
specific conditions. Velocity profiles were generated at each monitor location using a
portable velocity meter. Velocity profiles are required to convert “sensed” velocity (i.e.
sensed at the location of the primary device typically at or near the bottom of the flow
channel) to an average flow cross-section area velocity. From the velocity profile, an

instantaneous flow rate was generated using the Continuity Equation. The instantaneous

SCOTT TOWNSHIP PAINTER’S RUN
3 RWWDP GRANT 10F7 PHASE IA
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flow rate was considered the site-specific flow rate. The instantaneous flow rate, measured
flow depth, and sensed velocity data (from the velocity profile) were then downloaded into
the flow meter along with the meter calculated coefficient to “calibrate” the flow meter to
site-specific conditions. The field measured parameters including flow rate, level, sensed
velocity, and computed coefficient were then recorded on a hard copy Flow Monitoring

Calibration Checklist.

The flow meters were interrogated on a bi-weekly basis. Interrogation of the flow meters
involved uploading the information from the solid-state memory in the flow meter to the
portable laptop computer and resetting the flow meter memory. Also during the interrogation
session, the flow meters were checked to verify proper operation and to perform routine

maintenance. In general, the following process was used:

Field Check

1. Ruler measure the flow depth, generate a velocity profile with portable
velocity meter and re-calculate the site-specific flow rate.

2. Read the flow meter “real-time” module to obtain flow depth, velocity, and
flow rate being recorded by the flow meter.

3. Compare the manually measured flow depth, velocity, and flow rate versus
the “real-time” module flow depth, velocity, and flow rate recorded by the
meter.

4. Re-calculate the site-specific coefficient using measured flow depth, velocity,
and calculated flow rate as required.

5. Compare the calculated site-specific coefficient with the original coefficient
used at installation. A favorable comparison indicates a properly operating
and calibrated flow meter, an unfavorable comparison is an indication that the

site was not suited to monitor.

SCOTT TOWNSHIP PAINTER’S RUN
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Office Check
1. Generate a Velocity vs. Depth and Flow Rate vs. Depth scatter plot to
determine the acceptability of the data obtained during the prior monitoring

period. Plot meter calibration information independently on the scatter plots.

QA/QC Procedures
The following narrative briefly describes the Quality Assurance/Quality Control (QA/QC)

procedures that the Post-Rehabilitative flow data was subjected to. These QA/QC
procedures are similar to those established by the Allegheny County Health Department
protocol during the 1997/1998 EPA Section 308 Request for Information.

QA/QC procedures allow for errors inherent to the flow monitoring process to be corrected
or minimized to within reasonable confidence levels. In some instances, bad data is not
affected by QA/QC work and is appropriately tagged as unsuitable quality data and
disregarded from further use. Correctable errors inherent to the flow monitoring process
typically include improperly calibrated equipment, temporarily unsuitable flow hydraulics,
excessive debris and/or grease causing temporary velocity and/or flow depth sensor
malfunction. Uncorrectable errors typically include equipment failure such as sustained

sensor drift or flow meter battery failure.

QA/QC procedures were initiated during regular field examination/maintenance sessions by

properly calibrating and maintaining flow-monitoring equipment.

QA/QC procedures are continued with a first cut screening of raw data. Hydrographs were
screened for the presence of inconsistent diurnal cycles, abrupt changes in minimum
nighttime flows not attributed to seasonal groundwater variations and sudden changes in the
daily diurnal cycles not attributed to precipitation. Abnormalities resulting from hydrograph
screening are corrected based on field examination/maintenance observations such as real-

time readings and/or measured flow depths (resulting in “corrected data”).

SCOTT TOWNSHIP PAINTER’S RUN
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After the hydrographs are screened and adjustments made to correctable errors, depth vs.
velocity (d/v) and depth vs. flow (d/q) scatter plots were constructed to assess the hydraulics
of each flow monitoring location. Ideal flow monitoring hydraulics will yield “d/v” and
“d/q” scatter plots with a tight pattern and shape consistent with those of the hydraulic

elements curve.

Field calibration measurements are superimposed on “d/v” and “d/q” scatter plots to verify
meter calibrations. If the monitoring equipment is in proper calibration, the field
measurements coincide with “d/v” and “d/q” scatter plots within reason. Raw data (or
corrected data) in which field measurements do not relate with “d/v”” and “d/q” scatter plots

are judged to contain some degree of bias and subsequently adjusted as required.

After meter calibrations are verified, a rating curve or trend equation is developed for each
individual flow monitoring location based on raw data (or corrected data depending on the
location) to mathematically define “typical” depth-flow relationships. The rating curve or
typical depth-flow relationship is generally described by multiple third order polynomial

equation following the general form:

Q=V&+Wd+Xd+Z
where Q = calculated flow rate [mgd]
d =raw flow depth (or corrected depth) [in.]
V, W, X, Z = calculated constants

Upper and lower limits of acceptable scatter for each site are mathematically derived after the
trend equations are developed. The upper and lower acceptable limits are represented by a

pair of parallel curves offset above and below the trend equations.

For each site, these acceptable limits of scatter represent a decision curve used to define

acceptable versus non-acceptable data points. Resulting raw or corrected flow rates between
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the upper and lower limits of scatter represent acceptable data. The flow rates of outlying
“d/q” data points (i.e. above the upper limit or below the lower limit) are calculated/adjusted

using logic equations based on flow depth (resulting in adjusted data).

The upper and lower limits of acceptable scatter are derived primarily based on review of
“d/q” and field measurement points. A “d/q” with a tight grouping, indicative of suitable
hydraulics, typically has an acceptable limit of scatter above/below the trend equation on the
order of 5-10%, while sites with marginal hydraulics generally have a limit of scatter

above/below the trend equation of approximately 15-20%.

Manhole P-3-22A-C2 (New Sanitary Sewer) Raw Data Quality Review:

Data Collection Period: (12/12/01 —7/12/02)

Period of Usable Data: (12/12/01 — 7/12/02)

Flow Depth (D) vs. Flow Rate (Q) Scatter Plot: Scatter plot grouping approximates

Hydraulic Elements Curve. During several meter interrogation/maintenance sessions
profile calibration measurements were during the flow-monitoring period of record. -
These profile points are located inside the scatter plot grouping indicative of suitable
or marginally suitable data required for analysis. There are several outliers with
respect to flow depth and rates. Low flow depths near meter tolerances required to
record velocity were apparent based on scatter plot review. QA/QC is required for

confidence.

Manhole P-21-BB (Converted Drain) Raw Data Quality Review:

Data Collection Period: (12/18/01 —7/12/02)

Period of Usable Data: (12/18/01 — 7/12/02)

SCOTT TOWNSHIP PAINTER’S RUN
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Flow Depth (D) vs. Flow Rate (Q) Scatter Plot: Scatter plot grouping approximates

Hydraulic Elements Curve however, multiple flow regimes (scatter plot groupings)
are apparent. During the several meter interrogation/maintenance sessions profile
calibration measurements were during the flow-monitoring period of record. These
profile points are located inside the scatter plot grouping indicative of suitable or
marginally suitable data required for analysis. There are several outliers with respect
to flow depth and rates. Low flow depths near meter tolerances required to record
velocity were apparent based on scatter plot review. QA/QC is required for

confidence.

Manhole P-3-22A-C2 (New Sanitary Sewer) QA/QC Data Quality Review:

Data Collection Period: (12/12/01 — 7/12/02)

Period of Usable Data: (12/12/01 — 7/12/02)

QA/QC Data Quality Summary: Due to low flow conditions (depth less than 1),

velocity measurements could not be consistently obtained. Flow was calculated

based on depth measurements and the hydraulic elements curve.

The above referenced scatter plots and hydrographs are attached as Appendix C.

Manhole P-21-BB (Converted Drain) QA/QC Data Quality Review:

Data Collection Period: (12/18/01 —7/12/02)

Period of Usable Data: (12/18/01 — 7/12/02)

SCOTT TOWNSHIP PAINTER’S RUN
3 RWWDP GRANT 6 OF 7 PHASE IA
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QA/QC Data Quality Summary: Due to low flow conditions (depth less than 17),

velocity measurements could not be consistently obtained. Flow was calculated

based on depth measurements and the hydraulic elements curve.
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Project Number: 175-55-14
Flow Data By LSSE, INC.

The Township of Scott
Painter's Run Phase IA Sanitary Sewer Replacement

Entire Period of Record: 12/12/01 to 07 /12/02
Selected Data Set: December, 2001
Flow Rate Hy

drographs with Precipitation (CALAMAR Pixel 138, 146)
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Project Number: 175-55-14
Flow Data By LSSE, INC.

0.00

The Township of Scott
Painter's Run Phase IA Sanitary Sewer Replacement

Entire Period of Record: 12/12/01 to 07/12/02
Selected Data Set: January, 2002
Flow Rate Hydrographs with Precipitation (CALAMAR Pixel 138, 146)
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Project Number: 175-55-14 The Township of Scott
Flow Data By LSSE, INC. . Painter's Run Phase IA Sanitary Sewer Replacement

Entire Period of Record: 12/12/01 to 07/12/02
Selected Data Set: February, 2002
Flow Rate Hydrographs with Precipitation (CALAMAR Pixel 138, 146)
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Project Number: 175-55-14 The Township of Scott
Flow Data By LSSE, INC. Painter's Run Phase IA Sanitary Sewer Replacement

Entire Period of Record: 12/12/01 to 07/12/02
Selected Data Set: March, 2002
Flow Rate Hydrographs with Precipitation (CALAMAR Pixel 138, 146)
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Project Number: 175-55-14
Flow Data By LSSE, INC.

The Township of Scott
Painter's Run Phase IA Sanitary Sewer Replacement

Entire Period of Record: 12/12/01 to 07 /12 /02
Selected Data Set: April, 2002
Flow Rate Hydrographs with Precipitation (CALAMAR Pixel 138, 146)
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Project Number: 175-55-14
Flow Data By LSSE, INC.

The Township of Scott
Painter's Run Phase IA Sanitary Sewer Replacement

Entire Period of Record: 12/12/01 to 07/12/02
Selected Data Set: May, 2002
Flow Rate Hydrographs with Precipitation (CALAMAR Pixel 138, 146)
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Project Number: 175-55-14
Flow Data By LSSE, INC.

The To

wnship of Scott

Painter's Run Phase IA Sanitary Sewer Replacement

Entire Period of Record: 12 /12/01 to 07/12/02
Selected Data Set: June, 2002
Flow Rate Hydrographs with Precipitation (CALAMAR Pixel 138, 146)
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Project Number: 175-55-14
Flow Data By LSSE, INC.

The Township of Scott
Painter's Run Phase IA Sanitary Sewer Replacement

Entire Period of Record: 12/12/01 to 07/12/02
Selected Data Set: July, 2002

Flow Rate Hydrographs with Precipitation (CALAMAR Pixel 138, 146)
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Painter's Run Phase IA Sanitary Sewer Replacement

The Township of Scott

Storm Deconstruction Summary Table

Post-Construction QA/QC Data - Sanitary Sewer

Response Response Response | Precipitation Total Average | Peak Hourly Event Sewage Infiltration Inflow Base
Begin End Duration Duration | Precipitation} Intensity Flow Volume Volume Volume Volume Infiltration

Date/Time Date/Time (hours) (hours) (inches) (in/hr) (mgd) (MG) (MG) (MG) (MG) (mgd)
12/13/01 14:00 12/14/01 0:00 10 5 0.123 0.025 0.28 0.03 0.01 0.00 0.02 0.00
12/17/01 2:00 12/18/01 8:00 30 30 1.980 0.066 0.25 0.12 0.04 0.02 0.06 0.02
12/23/01 4:00 12/24/01 2:00 22 15 0.126 0.008 0.06 0.03 0.01 0.00 0.01 0.00
1/9/02 11:00 1/10/02 0:00 13 8 0.307 0.038 0.03 0.01 0.01 0.00 0.00 0.00
1/20/02 17:00 1/22/02 2:00 33 29 0.254 0.009 0.04 0.03 0.02 0.00 0.01 0.00
1/24/02 1:00 1/24/02 21:00 20 12 0.370 0.031 0.21 0.06 0.03 0.00 0.03 0.00
1/29/02 23:00 1/31/02 6:00 31 29 0.683 0.024 0.08 0.06 0.03 0.01 0.02 0.01
2/10/02 12:00 2/11/02 9:00 21 14 0.514 0.037 0.10 0.04 0.03 0.01 0.01 0.01
2/20/02 3:00 2/21/02 6:00 27 21 0.459 0.022 0.10 0.05 0.03 0.01 0.01 0.01
2/26/02 9:00 2/26/02 20:00 11 2 0.102 0.051 0.05 0.01 0.01 0.00 0.00 0.01
3/2/02 13:00 3/3/02 5:00 16 10 0.309 0.031 0.09 0.03 0.02 0.01 0.01 0.01
3/15/02 22:00 3/16/02 19:00 21 10 0.747 0.075 0.16 0.05 0.02 0.00 0.03 0.00
4/13/02 8:00 4/15/02 8:00 48 56 1.242 0.022 0.15 0.18 0.10 0.06 0.03 0.03
4/20/02 7:00 4/20/02 16:00 9 16 0.467 0.029 0.25 0.05 0.03 0.01 0.02 0.02
4/27/02 21:00 4/29/02 7:00 23 23 1.095 0.048 0.33 0.12 0.04 0.01 0.06 0.01
4/30/02 15:00 4/30/02 22:00 7 3 0.150 0.050 0.13 0.03 0.01 0.01 0.01 0.03

5/21/96 0:00

5/5/96 0:00

6/11/96 0:00

4/16/96 0:00

5/7/96 0:00

4/29/96 0:00

12/30/02

Pre-Construction

reformatt summary
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The Township of Scott
Painter's Run Phase IA Sanitary Sewer Replacement

Precipitation vs. Inflow Scatterplot
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