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Executive Summary
AECOM performed a new sewer service evaluation for St. Pierre & St. Pierre, P.C. for the
proposed Pointe at Hills Farm (The Point) development located in Shrewsbury, Massachusetts.
The development will consist of 300 residential units of which 45 percent are 1 bedroom units,
45 percent are 2 bedroom units and 10 percent are 3 bedroom units.   The total estimated
wastewater flow for the development is 42,300 gallons per day (gpd).

The wastewater from the development will discharge to the Town of Shrewsbury’s (the Town)
existing sewer piping and pump stations.  AECOM reviewed information provided by the Town
and conducted a limited field investigation to estimate the capacity of the existing collection
system downstream of the development.  Through this evaluation, AECOM determined that all
pipe segments have sufficient capacity for the existing flow and the proposed flow from The
Pointe.

In addition, AECOM reviewed pump run time records for the three pump stations located
downstream of the The Pointe:  Quail Hollow, Stoney Hill and Cherry Street.  Drawdown and
rise tests were also conducted at the three stations.  The Quail Hollow Pump Station was found
to be operating at its design capacity.  The Stoney Hill Pump Station was found to be operating
below its design capacity, but the station was functioning within industry standards with regard
to pump run time and starts per hour.  The Cherry Street Pump Station is operating over the
rated design capacity and the number of starts per hour of this station exceeds the industry
standard.  Record drawings indicate the presence of a storage tank at this station.  The
excessive number of starts per hour has a negative impact on the overall lifespan of the pumps
and use of the existing storage tank should be given consideration by the Town to reduce wear
on the pump motors.

The analysis performed indicated that the flow from The Pointe will have no significant impact
on the overall functionality of the system (collection system, pump stations and force mains).
The pipes located downstream of The Pointe have sufficient capacity and it is anticipated that
the pump stations will continue to operate in a manner similar to present operation with the flow
addition from The Pointe.
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1.0  Introduction
AECOM was contracted by the developers of the Pointe at Hills Farm (The Pointe) to conduct
an impact assessment of the construction of The Pointe on the existing wastewater
infrastructure in the Town of Shrewsbury, Massachusetts (Shrewsbury).  AECOM met with the
developers to discuss the proposed development plan and reviewed information provided by
Shrewsbury at the developer’s request.  This report summarizes AECOM’s findings based on
available information (e.g. record drawings, pumping station data, pipe diameter, pipe slope and
pipe material), field investigation (i.e. visual inspection of select manholes to verify pipe
diameter and size as well as field verification of select pipe slopes; as well as draw down and
rise tests at three pump stations, Cherry Street, Quail Hollow, and Stoney Hill), and proposed
development plans.

2.0  Background
The Pointe is still in the development stage.  As of the date of this report, it is anticipated that
280 to 300 residential units will be built.  For the sake of this assessment, AECOM assumed the
development will consist of 300 units.  This will provide a conservative estimate, if the actual
number of units is lower.  In addition, it is understood from discussions with the developer that
regardless of size, the complex will consist of 10 percent 3 bedroom units, 45 percent 2
bedroom units, and 45 percent 1 bedroom units.  Therefore, AECOM will use that distribution of
units during the analysis where applicable.

Additionally, The Pointe will consist of two separate properties both located along Route 20
(Figure 3-1).  The wastewater flow from the western property will tie-in to manhole 2E-96 and
flow by gravity to the Quail Hollow Pump Station (Quail Hollow) while the wastewater from the
eastern property will tie-in to manhole 2E-127 and flow by gravity to the Stoney Hill Pump
Station (Stoney Hill).  The existing wastewater system is set up such that Quail Hollow pumps
flow to Stoney Hill which in turn pumps flow to the Cherry Hill Pump Station (Cherry Hill).
Shrewsbury, has noted its concerns with regard to the capacity of the wastewater pipes
downstream of Cherry Hill.  Shrewsbury has indicated that historically, this area has been prone
to surcharges.  It should be noted however, that prior to 2011, approximately 95,000 gallons per
day (gpd) of average daily flow (ADF) was being pumped from the nearby landfill to Cherry Hill1.
The flow from the nearby landfill has been redirected to the Walnut Street Pump Station and
therefore, no longer discharges to the sewer piping network under evaluation.

3.0  Evaluation Approach

3.1 Estimation of Wastewater Flows
Wastewater flows for a new development are typically  estimated using Massachusetts Title 5
(Title 5) and TR-16 Guides for the Design of Wastewater Treatment Works” (TR-16).  Title 5
specifies a flow of 110 gpd per bedroom for “Single Family Dwelling, Multiple”, while TR-16
advises “when available, use existing wastewater flow and/or water consumption data as a
basis for sewer design.”  For the purpose of this evaluation the flow for the proposed
development will be estimated using both methods.  See Section 4 of this report for further
information on the estimation of wastewater flows.

1 Information taken from the September 29, 2014 Weston and Sampson Report
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Figure 3 - 1 Map Showing The Location Of The Proposed The Pointe at Hills Farm Development
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3.2 Evaluation of Existing Sewer Piping Network
AECOM’s evaluation of the sewer piping network included the following:

 Review of information provided by Shrewsbury (Cherry Street Hydraulic Capacity
Analysis, Year 3 Investigation Report, As-Built/Record/Construction drawings for
segments of existing sewer pipe, run time data for the Cherry Street, Quail Hollow, and
Stoney Hill Pump Stations, pump information and curves for the three pump stations,
water usage data from Avalon and Arbor Drive, and GIS map of sewer system);

 Review of the September 29, 2014 Weston and Sampson Report (Appendix A);
 Field verification of draw down and rise tests at the three pump stations (Cherry Street,

Quail Hollow and Stoney Hill);
 Calculation of theoretical pipe capacity for each segment of gravity sewer and force main

between The Pointe and the former wastewater treatment plant.  (See Section 7 of this
report);

 Field investigation of three (3) segments of pipe to confirm diameter and slope via
Survey (Appendix F); and

 Review of information provided by Thompson-Liston Associates (Appendix G).

The goal of AECOM’s evaluation of the existing sewer piping network is to estimate the existing
capacity of the flow path downstream of the development, identify any areas of concern where
the estimated flows from the new development would cause the theoretical capacity of any pipe
segment to be exceeded; and to review the pumping data of the three pumping stations and
determine if there are any operational changes which could be made that will help to alleviate
surcharges downstream of the stations.

4.0  Determination of Flow
The Pointe will consist of 300 units.  There will be a mixture of 3-bedroom, 2-bedroom, and
single bedroom units.  It is anticipated that there will be 135 1-bedroom units, 135 2-bedroom
units and 30 3-bedroom bedroom units.

4.1 Flow Based on Standard Title 5 Flow
310 CMR 15.00 (a.k.a. Title 5) is the Massachusetts regulation governing the design and
construction of onsite sewage treatment and disposal systems.  Paragraph 2.03 (2) of Title 5,
identifies various types of residential establishments and lists design flows in gallons per day
(gpd) for each type of establishment.  The Pointe most closely resembles a “Family Dwelling,
Multiple” type of establishment.  Therefore, the standard flow estimation unit is 110 gpd per
bedroom.  Using this flow estimation method, the Pointe is predicted to generate 54,450 gallons
of wastewater per day at full occupancy.

The Pointe at Hills Farm – 300 Units

# of Bedrooms # of Units Flow Per Unit Total Flow
(GPD) (GPD)

1 135 110 14,850
2 135 220 29,700
3 30 330 9,900

Total 300 -- 54,450
Table 4- 1 Flow Estimation Using Title 5 Methodology
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4.2 Flow Based on TR-16
TR-16 “Guides for the Design of Wastewater Treatment Works” is the industry standard for
design and construction of sewer systems.  Paragraph 2.2.3.1 states that “When available, use
existing wastewater flow and/or consumption data as a basis for sewer design.  If such data are
not available, consider using flow data from a similar community…,” therefore, AECOM,
obtained water use data for two similar developments (Avalon and Arbor Drive) from the Town
of Shrewsbury.  The water use records obtained and a table summarizing the data can be found
in Appendix B.  The two communities reviewed both consist of a mixture of 3-bedroom, 2-
bedroom, and 1 bedroom units.  The total number of units per community was determined via
web search of the properties.  It was determine that one of the communities had an average
water usage of 141 gpd per unit and the other had an average water usage of 116 gpd per unit.
Therefore, the flow estimation based on TR-16 was conducted using the higher of the two (2)
average daily flows, 141 gpd/unit.  When estimating sewer flows from water usage data, a
percentage of the flow (between 5 and 10 percent) is generally subtracted to account for the
water uses that do not result in the water being returned to the sewer (cooking, lawn
maintenance, etc.).  For the sake of maintaining a conservative flow estimate, AECOM utilized
100 percent of the water usage indicated in the flow records when estimating the flow for The
Pointe.

The Pointe at Hills Farm –300 Units

# of Units
Average Daily
Flow per Unit

Total Daily
Flow

(Gallons (Gallons)
300 141 42,300

Table 4- 2 Flow Estimate Using TR-16 Methodology

4.3 Flow Estimation - Summary
As both Title 5 and TR-16 are used for flow estimation guidance throughout the industry in the
design of sewers, AECOM consulted the Town of Shrewsbury’s “Rules and Regulation For The
installation and Connection of Building Sewers and For the Use of Public Sewers”, updated
December 10, 2012 (Rules and Regulations) for further guidance on which calculation method
should be used.  Paragraph 2.05 states “All sewers shall be designed in accordance with “TR-
16:  Guides for the Design of Wastewater Treatment Works” and DEP regulations as amended
from time to time.”  Accordingly, flow estimation to design sewers should be done in accordance
with TR-16.  Therefore, for the remainder of this analysis estimated flow from The Pointe shall
be considered to be 42,300 gallons per day.

5.0 Pump Stations Impacted By The Pointe Development
There are three pumping stations that will be impacted by the addition of The Pointe
development.  These pump stations are the Quail Hollow Pump Station, the Stoney Hill Pump
Station and the Cherry Street Pump Station.

Drawdown and rise tests were conducted for each pump at all three stations to estimate
pumping rates.  These three pumping stations are connected in series, with the Quail Hollow
Pump Station pumping to the Stoney Hill Pump Station and the Stoney Hill Pump Station
pumping to the Cherry Street Pump Station.
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The rise tests at each station estimate the volume of influent flow to the station over a period of
time.  The rise test is conducted by calculating the volume of the wetwell per foot and then
timing the rise of water level from one known elevation (Point A) to another known elevation
(Point B).  The difference in elevation is then multiplied by the volume per foot of the wetwell
and divided by the time it took the water level to rise from Point A to Point B.  This provides an
approximation of the rate at which sewage is entering the wetwell.  The drawdown test is
conducted in a similar manner to the rise test, but in reverse.  The observer in this case times
the fall of water level from Point B to Point A.  Once again the distance between Point A and
Point B is multiplied by the volume per foot of the wetwell to determine the volume removed
from the wetwell over the timed period.  The rise test approximates the flow to the wetwell that is
occurring during the drawdown test. This approximation is necessary because during the
drawdown test, the influent into the wetwell is not blocked and will affect the volume pumped
calculation.  A combination of rise and drawdown tests provides the observer with a good
approximation of the pumping rate of the pump.  A brief description of each pumping station and
the results of the drawdown and rise tests at each station follows.

5.1 Quail Hollow Pump Station
The Quail Hollow Pump Station (Quail Hollow) is located on Quail Hollow Drive in Section 2E of
the Town’s sewer system.  The pump station has two Smith and Loveless model 6D3B pumps
and a 6 foot diameter wetwell.  Each pump is rated for 250 gpm of flow at 125 feet of head.  The
pumps are housed in a concrete building and the wetwell access is located within the building.

AECOM visited the pump station with a representative from the Shrewsbury Water and Sewer
Department and conducted two drawdown and rise tests per pump on May 19, 2015.  The data
from the drawdown and rise tests are included in Appendix C of this report.

As indicated in Table 5-1, the drawdown and rise tests at Quail Hollow indicated that Pump No.
1 was pumping above its rated value of 250 gpm, while Pump No. 2 was pumping at its rated
value of 250 gpm.  Table 5-1 shows the average of the two draw down tests conducted.

Quail Hollow
Pump Station

Pump
No.

Average
Flow

1 332 GPM
2 252 GPM

Table 5- 1 Estimated Pumping Rates at Quail Hollow Pump Station

In general, the pumps at Quail Hollow ran for approximately 1.5 to 2.3 minutes and started
approximately 5 times per hour.  The drawdown and rise tests conducted at this station were
done between 9:50 AM and 11 AM, which is typically considered to be “off-peak”.

5.2 Stoney Hill Pump Station
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The Stoney Hill Pump Station (Stoney Hill) is located on Stoney Hill Drive near the intersection
of Nightingale Drive, in Section 2E of the Town’s sewer system.  The pump station has two
Smith and Loveless model 6C3B pumps.  Each pump is rated for 250 gpm at 117 feet of head.
Similar to Quail Hollow, the pumps are housed in a concrete building and the wetwell access is
located within the building.

On May 19, 2015, AECOM along with a representative from the Shrewsbury Water and Sewer
Department conducted drawdown and rise tests at Stoney Hill.  Upon arrival at the station,
AECOM was informed that one of the pumps, Pump No. 2 was out of service and awaiting
repair.  Therefore, drawdown and rise tests for Pump No. 2 were not conducted.  The data from
the drawdown and rise tests conducted on Pump No. 1 is located in Appendix C of this report.

The drawdown and rise tests for Pump No. 1 at Stoney Hill indicated that the pump was
pumping below its rated value of 250 gpm.  Table 5-2 shows the average of the two draw down
tests conducted.

Stoney Hill
Pump Station

Pump
No.

Average
Flow

1 158 GPM
2 N/A

Table 5- 2 Estimated Pumping Rates at Stoney Hill Pump Station

In general, the pump at Stoney Hill ran for approximately 3.2 to 4.6 minutes and started
approximately 4.5 times per hour.  The drawdown and rise tests conducted at this station were
done between 8:50 AM and 9:10 AM, which is typically considered “peak”.

Quail Hollow is located close to Stoney Hill and pumps directly to the Stoney Hill wetwell.  Flow
from this station was not observed during the first draw down test which resulted in a flow of
approximately 186 gpm, but was observed during the second drawdown test which resulted in a
flow rate of approximately 130 gpm.  Flow from Quail Hollow was noted during both rise tests,
and the rise times were similar, therefore it is not anticipated that the flow from this station
skewed the test results for Stoney Hill.

5.3 Cherry Street Pump Station
The Cherry Street Pump Station (Cherry Street) is located on Cherry Street at the approximate
midpoint between Route 9 (Boston Turnpike) and Thomas Farm Circle.  The pump station has
two Smith and Loveless model 4B2D pumps.  Each pump is rated for 200 gpm at 93 feet of
head.  The pumps and wetwell access are housed in a building. Based on the review of records
provided by Shrewsbury as well as Thompson-Liston Associates, the wetwell at Cherry Street
was determined to be 6-feet in diameter.

On May 19, 2015, AECOM along with two representatives from the Shrewsbury Water and
Sewer Department conducted drawdown and rise tests at Cherry Street.  AECOM conducted
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two (2) drawdown and rise tests per pump.  The data from the drawdown and rise tests is
located in Appendix C of this report.

The drawdown and rise tests for both pumps at Cherry Street indicated that they were pumping
above their rated value of 200 gpm, as indicated in Table 5-3.  Table 5-3 shows the average of
the two draw down tests conducted.

Table 5- 3 Estimated Pumping Rates at Cherry Street Pump Station

In general, the pumps at Cherry Street ran for approximately 2.4 to 3 minutes and started
approximately 12 times per hour.  The drawdown and rise tests conducted at this station were
done at between 8:08 AM and 8:28 AM, which is typically considered “peak”.

Even though the Cherry Street Station receives flow from Stoney Hill, the stations are located
relatively far apart and the discharge for Stoney Hill is located upstream of the Cherry Street
wetwell and therefore, the effects of this station on the flow to Cherry Street are not as
pronounced as the effects of Quail Hollow on Stoney Hill.

In addition, the As Built drawings for Cherry Street indicate the presence of a 10,000 gallon
storage tank on site.  Based on the drawdown and rise tests, it appears this tank is not currently
being used.

The pump run time records reviewed indicate that this station has a rag issue that impacts the
performance of the pumps.  The As Built drawings provided for the station does not indicate the
presence of a bar screen or grinder.

5.4 Summary of Observations From Drawdown and Rise Tests
Below is a summary of the observations presented in Sections 5.1 through 5.3:

1. As noted in Section 5.2, only one pump was in operation at Stoney Hill.
2. As noted in Section 5.2, the one operational pump at Stoney Hill was performing below

its rated value.  However, the average run time of the pump and the average number of
starts per hour is within the industry standard.

3. As noted in Section 5.3, the Cherry Street Pump Station is operating at approximately
2.4 times its rated capacity of 200 gpm.  This would seem to indicate that the head this
station is experiencing is below the rated 93 feet.

4. As noted in Section 5.3, the pumps at Cherry Street run for 2.4 to 3 minutes which is
within industry standards, but the number of starts per hour are 2 to 3 times higher than
industry standard.

Cherry Street
Pump Station

Pump
No.

Average
Flow

1 466 GPM
2 512 GPM
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5. In general, Quail Hollow (Section 5.1) operates at its rated capacity and both the pump
run times and starts per hour fall within industry standards.

6.0 Review of Information Provided by the Town
AECOM, through St. Pierre & St. Pierre P.C., requested information from the Town of
Shrewsbury to assist in the evaluation of the existing sewer system (piping and pump stations)
that will be impacted by The Pointe.  Appendix D of this report contains the memorandum sent
from AECOM to Roderick St. Pierre of St. Pierre & St. Pierre P.C. itemizing the information
required to complete an evaluation of the sewer network.

Not all of the information requested was provided by the Town.  The following items were
requested, but not received:

 Drawdown test results for Cherry Street, Quail Hollow and Stoney Hill Pump Stations.
 Five years of pump run time data was requested, only 2.5 years of data was received.

The data received did not include the time period prior to the removal of the Landfill
Pump Station from the Cherry Street Pump Station.

 As Built/Record Plans for Stoney Hill and Quail Hollow Pump Stations.
 Information on station upgrades.  The September 29, 2014 W&S report indicates that

there were upgrades done on the Cherry Street Station.
 Records of surcharges in the piping network that would be affected by the construction

of The Pointe.
 Current Zoning Map.

It should also be noted, that during the review of the information provided by the Town, it was
noted that the GIS map provided was not the most up to date map, as it still showed the Landfill
Pump Station discharging to the Cherry Street Pump Station, but the GIS map included in the
W&S, September 29, 2014 report shows that the Landfill Pump Station discharge was
relocated.

AECOM and St. Pierre and St. Pierre P.C. sent several other information requests to the Town
in an effort to obtain all of the information necessary to complete the assessment, but as of the
writing of this report, no additional information has been provided.

A review of the information provided resulted in the following observations.

1. Information regarding slope, material, and diameter of several sections of sewer were
not provided.

2. None of the As Built, Record, or Construction Plans had the manhole numbering system
used on the GIS system map.

3. As Built information for Cherry Street indicates that there is a storage tank located at the
station that does not appear to be in operation.

4. One report indicates that pump upgrades were done at Cherry Street, but only the
original As Built information was provided.

5. The pump curves provided for the pumps appear to coincide with the make, model, and
capacity of the installed pumps.
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6. Pump Run time data was requested for a 5 year period, only 2.5 years of data was
provided.  The five years of data was requested so that the current day run times could
be compared with those of the pump station prior to the removal of the landfill station.
None of the run time data was from the period prior to the removal of the landfill from the
Cherry Street Pump Station.

7. There are sizing conflicts between some of the GIS, As Built/Record/Construction Plans,
and the TV Inspection reports.

8. The Weston and Sampson Report Dated September 29, 2014 indicated that the Cherry
Street Pump Station was pumping above its rated capacity.

9. Drawdown tests at the pump stations were requested, but the Town indicated no
drawdown tests were completed.

10. No records of surcharges were provided.  However, there is a mention of areas with
known surcharge issues in the Year 3 Infiltration/Inflow report provided.

11. The Year 3 Infiltration/Inflow report indicated that the recommendations from the Years 1
and 2 reports had not been implemented at the time of the Year 3 report.

12. The year 3 Infiltration/Inflow report addressed only sections of sewer pipe in Section 2B
of the Town Sewer System that will be impacted by The Pointe.  Sections 2E, 2A and 4A
were not included.

Based on the information provided, AECOM attempted to field verify as many sizing conflicts as
possible with the assistance of the Shrewsbury Water and Sewer Department and as discussed
in Section 5, AECOM conducted drawdown and rise tests at all three pump stations.  Following
the attempt to field verify the information AECOM approached the capacity analysis of the
system as follows:

1. Information obtained from Field Verification takes precedence over all other information.
2. It is assumed the GIS plan provided by the Town is an accurate representation of the

sewer system configuration as currently constituted, with the noted exception that the
landfill pump station is still shown routed to the Cherry Street Pump Station.

3. Where the GIS and the As Built/Record/Construction Plans differed in pipe diameter
and/or material the information on the As Built/Record/Construction Plans would take
precedence.

4. It is assumed that the tank shown on the Record Plans for the Cherry Street Pump
Station exists and is approximately in the same location, the same orientation, and of the
same capacity indicated.

5. Where the GIS and TV Inspections differed in diameter, the information on the TV
inspection reports would take precedence, unless field verification was done by AECOM,
then as noted in item 1, field verification would take precedence.

6. Pump Station flow rates are assumed to be similar to the flow rates observed during the
drawdown and rise tests performed on May 19, 2015.

7. Sewer flow rates to the manholes of interest are assumed to be the flow rates indicated
in the September 29, 2014 Weston and Sampson report.

8. It is assumed that PM1 through PM4 on the construction plans provided, were installed
to replace sewer manholes 2B-21 through 2B-18 shown on the GIS plan as they scale to
be in approximately the same location.
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9. Length of pipe segments does not impact capacity therefore, the length of each sewer
segment was not determined, unless the length was needed to calculate the slope
because a pipe slope was not provided on the plan.

10. It is assumed, based on the Cherry Street Hydraulic Capacity Analysis and Odor
Management report provided by the Town and the GIS map provided by the Town that
the flow from Yorkshire Terrace and Ashford Crossing do not enter the system upstream
of sewer manhole 2B-23.

11. Evaluation of sewer network will be done using AECOM standards regarding theoretical
capacity. See Section 7 for further explanation.

7.0 Evaluation of Existing Sewer Network
In the September 29, 2014 Weston and Sampson (W&S) report, the capacity analysis of the
pipe network was done using 80 percent of the theoretical capacity.  AECOM typically uses 90
percent of the theoretical capacity for 6-inch and 8-inch lines and 95 percent of the theoretical
capacity for all lines larger than 8-inch.  AECOM uses 95 percent for larger pipes because
hydraulically, a pipe reaches its maximum flow capacity when it is flowing at approximately 95
percent full and larger pipes are generally impacted less by the build-up of grease and
settlement of solids in the pipe than smaller pipes are as the pipe ages.  AECOM reduces the
percentage to 90 percent for small pipes to account for the potential loss in diameter over time
due to the build-up of grease and solids in the piping that would reduce the wetted area of the
pipe.  In addition, when W&S evaluated the piping network they used a total flow from the
proposed development of 60,000 gpd.  As discussed in Section 4.3 of this report, AECOM
determined the average daily flow for The Pointe to be 42,300 gpd.  The difference between the
flow used by W&S and the flow determined by AECOM is 17,700 gpd.

For this evaluation, AECOM utilized peak daily flows for each manhole calculated by Weston &
Sampson and presented in the September 29, 2014 report.  It is assumed these peak flows
accurately represent the flow to each manhole, except where noted in this report.  AECOM
evaluated the existing capacity of the system based on the methodology described above and
then compared the remaining capacity in the pipe with the estimated average daily flow from
The Pointe to determine if sufficient capacity existed in the piping network.

AECOM reviewed 2.5 years of data for the Cherry Street Pump Station provided by the Town,
reflecting the period January 2012 through July 2014.  During this time, several days were noted
where one pump ran significantly more hours than the other pump.  This usually indicates that
the pump with the longer run time has an issue that prevents it from pumping at its full capacity.
Therefore, these days were excluded from the evaluation, as the data is considered unreliable.

In the September 29, 2014 W&S report, W&S indicates that the peak flow based on review of
the pump run time data for Cherry Street is 462,000 gpd.  While, this is consistent with the
maximum day flow that occurred on June 14, 2013, the run time of 22.1 hours for this day is one
of the days when an unbalanced flow occurred.  On June 14, 2013, Pump 1 ran for 6.1 hours
and pump 2 ran for 16.0 hours.  As previously mentioned, when run times are significantly
different, it usually indicates that one pump is not pumping at its capacity.  Neither comments
nor notes are listed in the comment section of the run time data sheets for the rest of the month,
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therefore, no explanation was provided for this large discrepancy.  However, given that this
“peak day” flow is consistent with other peak day flows where pump issues (e.g. problems with
motors or rag issues) were noted, then it is probable that there were pump issues at the station
that were not noted on the run time data sheets, and therefore the data for June 14, 2013
should be excluded from the analysis of peak flow.  When days with significant differences in
run times between pumps are excluded from the analysis the following peak flows occur:

2012 2013 2014
Month Peak Flow

(GPD)
Month Peak Flow

(GPD)
Month Peak Flow

(GPD)
January 392,857 January 312,000 January 171,000
February 297,000 February 480,000 February 135,000

March 231,000 March 396,000 March 402,000
April 297,000 April 171,000 April 273,000
May 354,000 May 168,000 May 195,000
June 330,000 June 495,000 June 138,000
July 345,000 July 132,000 July 117,000

August 321,000 August 120,000 August Unavailable
September 228,000 September 132,000 September Unavailable

October 450,000 October 141,000 October Unavailable
November 354,000 November 147,000 November Unavailable
December 420,000 December 180,000 December Unavailable

Average
High 334,988 Average

High 239,500 Average
High 204,429

Table 6- 1 Cherry Street Monthly Peak Day Flow From Run Time Tables

The information provided in Table 6-1 was determined by multiplying the Cherry Street pump
run times by the flow rate determined during AECOM’s draw down test (500 gpm).  Based on
the information provided in Table 6-1, the Peak Day flow from January 2012 through July 2014,
inclusive, is 495,000 gpd (June 2013).  It should also be noted, that the peak daily flows, in
general, appear to be on the decline.

For the capacity analysis, AECOM will use 495,000 gpd for the peak daily flow for Cherry Street.
Given, the monthly peak flows based on pump run time data shown in Table 6-1, the average
peak daily flow calculated for each year, utilization of this flow is a conservative estimate of the
actual peak daily flow this station experiences.  The difference between the peak flow
determined by W&S (462,000 gpd) and the peak flow determined by AECOM (495,000 gpd) is
33,000 gpd.  Therefore, 33,000 gpd was added to calculated existing flow provided by W&S for
each manhole downstream of the Cherry Street discharge when estimating the available
capacity.

Based on these flow rates and AECOM’s capacity analysis methodology described above,
AECOM initially identified two (2) pipe segments that have capacity issues.

 Segment of Concern 1:  MH 2B-7 to MH 2B-6
 Segment of Concern 2:  MH 2B6  to MH 2B-5
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Following identification of these piping segments, AECOM enlisted Waterman Design
Associates, Inc. (Waterman) to conduct survey verification of the pipe diameter and to
determine the slope of the pipe in these segments.  The Survey Results are included in
Appendix F of this report.

A discussion of the investigation into these two segments of concern and the resulting
elimination of the concern is described in sections 7.1 and 7.2 below.

Additional information regarding the capacity analysis can be found in Appendix E.

7.1 Segment of Concern 1:  MH 2B-7 to MH 2B-6.
This reach of pipe was noted as a segment of concern in the W&S report.  This segment was
footnoted in the W&S report to indicate that a minimum slope was assumed and the pipe
diameter was taken from the GIS information.  AECOM therefore used the minimum slope of
0.004 ft/ft as indicated by TR-16 for an 8-inch diameter pipe for the initial capacity analysis.
Based on this slope and the pipe diameter shown on GIS, there is not sufficient capacity in this
segment to accommodate existing flow.

AECOM attempted to field verify the pipe size and material for this segment, but AECOM and
the Town were unable to remove the manhole cover for MH 2B-7 while in the field, the edges
appear to have been paved over and due to the time constraints of the town personnel it was
not possible to attempt to remove the cover.

Waterman made a second attempt to field verify the pipe size and slope and was able to
remove the manhole cover for MH 2B-7.  It was determined by Waterman that the pipe diameter
for this segment was 10-inch, not the 8-inch shown on the GIS map and that the slope of this
pipe was approximately 0.03 ft/ft.  This slope is far greater than the original 0.004 ft/ft assumed
based on the minimum slope indicated in TR-16.

Given the slope of 0.03 ft/ft and a pipe diameter of 10-inches, the segment from MH 2B-7 to MH
2B-6 has sufficient capacity to accommodate the flow from The Pointe.  This segment is no
longer a segment of concern.

7.2 Segment of Concern 2:  MH 2B-6 to MH 2B-5
Similar to Segment of Concern 1, this reach of pipe was noted as a segment of concern in the
W&S report and was footnoted to indicate that a minimum slope was assumed and the pipe
diameter was taken from the GIS information.  Again, AECOM initially used the minimum slope
for an 8” pipe as indicated by TR-16 of 0.004 ft/ft for the capacity analysis.  Based on this slope
and the pipe diameter shown on GIS, there is not sufficient capacity in this segment to
accommodate existing flow.

Once again, AECOM attempted to field verify the pipe diameter and slope of this segment, but
was unable to do so.
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Waterman made a second attempt to field verify the pipe size and slope and was able to obtain
the necessary information.  It was determined by Waterman that the pipe diameter was 10-inch,
not the 8-inch shown on the GIS map and that the slope of this pipe was approximately 0.055
ft/ft.  This slope is far greater than the original 0.004 ft/ft assumed based on the minimum slope
indicated in TR-16.

Given the slope of 0.055 ft/ft and a pipe diameter of 10-inches, the segment from MH 2B-6 to
MH 2B-5 has sufficient capacity to accommodate the flow from The Pointe.  This segment is no
longer a segment of concern.

7.3 Pipe Beneath Route 9
Another segment of concern that was cited by the W&S report that was field verified by
Waterman, was the segment that runs beneath Route 9, MH 2B-23 to MH 2B-22.  It is noted on
the GIS map that this segment is 8-inch diameter, however, the TV Inspection report noted the
pipe diameter as 18-inch.  Given the large discrepancy of these two pieces of information and
the fact that as built information was not provided for this section, AECOM felt it would be
prudent to field verify the diameter and slope.

Survey results yielded a pipe diameter of 12-inches and a slope of approximately 0.0072 ft/ft.
Given this information, the capacity analysis performed by AECOM showed that there is
sufficient capacity in this pipe for the existing flow as well as the additional flow that would be
contributed from The Pointe.  This segment is not a segment of concern.

8.0 Results and Recommendations
AECOM performed a review of the capacity of the existing piping network from The Pointe to
where the sewer system connects to the existing 18-inch interceptor.  The capacity analysis
consisted of sewer pipes as well as the three pumping stations impacted by the construction of
The Pointe.

8.1 Pipe Network Evaluation Results
With the available information AECOM identified two segments of concern as described in
Section 7 of this report.  However, both of these segments were field verified and the
information provided indicated that there is sufficient capacity in the segments and therefore,
they are no longer considered segments of concern.

In addition, the material, slope, and diameter of the pump that runs beneath Route 9 was also
field verified and it was determined that there is sufficient capacity that segment as well,
therefore, it is not considered a segment of concern.

All of the piping segments analyzed, given the information available, showed sufficient capacity
to accommodate the flow from The Pointe.
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8.2 Pump Station Evaluation Results
The Quail Hollow Pump Station is operating at the design flow rate and appears to have
capacity to accommodate the flow from The Pointe.  Both of the pump run times per start are
within the expected range based on industry standards as are the number of starts per hour.

The Stoney Hill Pump Station is operating below the design flow rate and had one pump out of
operation at the time of the drawdown and rise tests conducted by AECOM.  The fact that this
station was operating below its design rate did not seem to affect the overall operation of the
station based on daily flows.  The pump run times were within what would be expected based
on industry standards and the number of starts per hour is also within industry standards.

The Cherry Street Pump Station is operating above the design flow rate.  The run times per start
for each pump is below what would be expected based on industry standards and the number of
starts per hour is greater than what would be expected based on industry standards.  These two
factors combined may result in damage to the pump motors.  In addition, the pumps are
pumping approximately 2.4 times their design flow rate.  From all available information, there
exists a 10,000 gallon holding tank at the Cherry Street Pump Station.  The Town should
consider utilizing this storage tank to reduce the number of starts per hour of the Cherry Street
Pumps.  Use of this tank may help to mitigate the excessive pump starts that appear to be
caused by an undersized wetwell.  Use of the holding tank in combination with the wetwell will
provide additional make-up volume.  Also, it should be noted based on the pump run time data
provided by the Town, the Cherry Street station has a significant rag problem that often affects
the operation of the pumps at the station.  This is not a capacity issue, but rather a maintenance
issue.

8.3 Recommendations
Given the results described in Sections 8.1 and 8.2 above, AECOM does not have any
additional recommendations for the owners of The Pointe.  However, during the analysis
described above, it was revealed that there are several maintenance and operational items
Shrewsbury may want to consider to improve the overall function of their collection system:

1. The pump that was out of operation at the Stoney Hill Station should be serviced by the
Town, such that both pumps are operational.

2. The pump that was in operation at the Stoney Hill  Pump Station should be serviced  by
the Town to determine what, if anything, was causing the pump to pump below its rated
capacity.

3. Consideration should be given to conducting an inspection and evaluation of the 10,000
gallon storage tank at the Cherry Street pump station in an effort to make the tank
operational.  Use of the tank should result in a reduction in the number of starts per hour
of the pumps at the station and increase the pump run times.  Estimation of the new
detention time in the pump station if the storage tank is put on line should be part of the
evaluation to ensure that the odor control system located at the site is sufficient.



AECOM Technical Services, Inc. New Sewer Service Evaluation
Chelmsford, MA The Pointe at Hills Farm

60341898 Page 15

4. Consideration should also be given to installation of a grinder at the storage tank if it is
put in to operation to help address the rag problem at the Cherry Street station. While,
this item would not improve the capacity of the system, the history of rag problems at
this station appears to have had an impact on the overall operation of the pumps.
Engineering will be required to determine the most practicable way to install the grinder.
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Weston & Sampson Report

Dated September 29, 2014
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Water Use Records
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Drawdown and Rise Test Data



AECOM Technical Services, Inc.
Chelmsford, MA

New Sewer Service Evaluation
The Pointe at Hills Farm

Location: Cherry Street Pump Station, Shrewsbury, MA Date:

Attendance:
Jami Walsh John DeCillis, Water Department Field Inspector
Dave, Sewer Department

Station Information:
Wetwell Diameter (ft): 6

No. of Wetwells: 1
Volume per Foot (gal): 211.51
Volume per Inch (gal): 17.63

Wetwell Level
Pump Start

(inches)
(time)

Wetwell Level
Pump Stop

(inches)
(time)

Wetwell Level
Drop

(inches)

Length
of Test
(min.)

Wetwell Level
Refill Start

(inches)
(time)

Wetwell Level
Refill Stop

(inches)
(time)

Wetwell Level
Rise

(inches)

Length
of Fill
(min.)

Max
Min

(gpm)
Average
(gpm)

132 170 170 132

8:14:23 8:17:21 8:11:14 8:14:23

132 170 170 132

8:19:57 8:22:47 8:17:21 8:19:57

132 170 170 132

8:08:24 8:11:14 8:06:00 8:08:24

132 170 170 132

8:25:41 8:28:06 8:22:47 8:25:41

0 0

Drawdown Refill

5/19/2015

PUMP STATION DRAWDOWN TESTS

488.99 #DIV/0!

493.99

2 38 2.4 38

2.61 38

Percrent Difference #DIV/0!

2.9 508.10

Average

2 38 2.8 38 2.4 515.46

2.8 38

Pump
Number

Flow
(gpm)

1 38 3.0 38 3.1 438.39

Appendix C
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New Sewer Service Evaluation
The Pointe at Hills Farm

Location: Stoney Hill Pump Station, Shrewsbury, MA Date:

Attendance:
Jami Walsh
Dave, Sewer Department P2 is not Functional

Station Information:
Wetwell Diameter (ft): 6

No. of Wetwells: 1
Volume per Foot (gal): 211.51
Volume per Inch (gal): 17.63

Wetwell Level
Pump Start

(inches)
(time)

Wetwell Level
Pump Stop

(inches)
(time)

Wetwell Level
Drop

(inches)

Length
of Test
(min.)

Wetwell Level
Refill Start

(inches)
(time)

Wetwell Level
Refill Stop

(inches)
(time)

Wetwell Level
Rise

(inches)

Length
of Fill
(min.)

Max
Min

(gpm)
Average
(gpm)

135 161 161 135

8:49:00 8:52:09 8:52:09 9:03:28

135 161 161 135

9:03:28 9:08:04 9:08:04 9:23:21

0 0

PUMP STATION DRAWDOWN TESTS

5/19/2015

Pump
Number

Drawdown Refill

Flow
(gpm)

129.61

1 26 3.2 26 11.3 185.97

1 26 4.6 26 15.3

2

2

Average 157.79 #DIV/0!

Percrent Difference #DIV/0!

Appendix C
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Chelsmford, MA

New Sewer Service Evaluation
The Pointe at Hills Farm

Location: Quail Hollow, Shrewsbury, MA Date:

Attendance:
Jami Walsh
Dave, Sewer Department

Station Information:
Wetwell Diameter (ft): 6

No. of Wetwells: 1
Volume per Foot (gal): 211.51
Volume per Inch (gal): 17.63

Wetwell Level
Pump Start

(inches)
(time)

Wetwell Level
Pump Stop

(inches)
(time)

Wetwell Level
Drop

(inches)

Length
of Test
(min.)

Wetwell Level
Refill Start

(inches)
(time)

Wetwell Level
Refill Stop

(inches)
(time)

Wetwell Level
Rise

(inches)

Length
of Fill
(min.)

Max
Min

(gpm)
Average
(gpm)

134 161 161 134

10:17:45 10:19:17 10:03:48 10:17:45

134 161 161 134

10:55:39 10:57:18 10:40:20 10:55:39

134 161 161 134

10:01:33 10:03:48 9:51:00 10:01:33

134 161 161 134

10:38:11 10:40:20 10:19:17 10:38:11

0 0

PUMP STATION DRAWDOWN TESTS

5/19/2015

Pump
Number

Drawdown Refill

Flow
(gpm)

319.49

1 27 1.5 27 13.9 344.48

2.3 27 10.6 256.61

1 27 1.7 27 15.3

2 27 2.2 27 18.9 246.52

2 27

Average 291.78 #DIV/0!

Percrent Difference #DIV/0!

Appendix C
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APPENDIX D

Information Request Memorandum



\ AECOM 
250 Apollo Drivef 
Chelmsford, MA  01824 
www.aecom.com 

978.905.2100 tel 
978.905.2101 fax 

Memorandum 

 
 
As discussion during our March 3, 2015 meeting, the following is a summary of the information/data 
required from the Town of Shrewsbury which is necessary in order to complete the scope of work per 
our Agreement. 

 
1. Current zoning map (Drawings in GIS or ACAD format) for the tributary area to the collection 

system (identified as “Impacted Gravity Sewer” and “Segment of Concern”) as shown on 
Figure 1 and Figure 2 prepared by Weston & Sampson (W&S), dated August 2014. 

2. Any Infiltration/Inflow information/study/analysis (Tables in Excel format and Drawings GIS 
or ACAD format) done on the collection system (identified as “Impacted Gravity Sewer” and 
“Segment of Concern”) as shown on Figure 1 and Figure 2 prepared by W&S, dated August 
2014. 

3. Record/As Built Drawings (Drawings in PDF format) for the following: 
a. Gravity Sewer from MH 2E-16 to the Quail Hollow Pump Station; 
b. Quail Hollow Pump Station; 
c. Force Main from the Quail Hollow Pump Station to the Stoney Hill Pump Station; 
d. Gravity Sewer from MH 2E-127 to Stoney Hill Pump Station; 
e. Stoney Hill Pump Station; 
f. Force Main from the Stoney Hill Pump Station to MH 2E-10A; 
g. Gravity sewer from MH 2E-10 to the Cherry Street Pump Station; 
h. Cherry Street Pump Station; 
i. Force Main from the Cherry Street Pump Station to MH 2B-25; 
j. Gravity Sewer from MH 2B-25 to MH 2B-1; 
k. Gravity Sewer from MH 2B-1 to 2A-1; and 
l. Gravity Sewer from MH 2A-1 to MH 4A-45. 

4. Summary and record of any upgrades made to any of the wastewater infrastructure system 
(gravity sewers, pump stations and/or force mains) which is not shown in the Record/As-
Build Drawings noted in Item 3. 

5. Draw down test results (Tables in Excel Format) and field notes conducted at the Cherry 
Street, Stoney Hill, or Quail Hollow Pump Stations in the last 5 years. 

To  Roderick A. St. Pierre, P.C.  Page 1 

CC 

Jason St. Pierre, P.C. 
Thomas E. Parece, P.E. 

Subject 

The Pointe at Hills Farm 
Request for Information 

   

From Jami Walsh, P.E. 

Date March 4, 2015  



 

6. Pump run time data (Tables in Excel Format) for the Cherry Street, Stoney Hill, and Quail 
Hollow Pump Stations for the last 5 years. 

7. Wastewater flow data (Tables in Excel Format) for the Cherry Street, Stoney Hill, and Quail 
Hollow Pump Stations for the last 5 years. 

8. Water/Sewer use data (Tables in Excel format) for existing Chapter 40B developments 
located in Shrewsbury, Massachusetts (ie. Shrewsbury Housing Authority, Madison Place, 
Avalon Shrewsbury, Town Arbor, Shrewsbury Towers, etc.) for the last two years. 

9. Latest maps (Drawings in GIS or ACAD format) showing the tributary area of the wastewater 
infrastructure system (gravity sewers, pump stations and/or force mains) as shown on 
Figure 1 and Figure 2 prepared by W&S, dated August 2014 (summarized in Item 3). 

10. Records of known sewer surcharges(Photos, Field Reports, etc.) in the wastewater 
infrastructure system (gravity sewers, pump stations and/or force mains) as shown on 
Figure 1 and Figure 2 prepared by W&S, dated August 2014 (summarized in Item 3) in the 
last 5 years. 

11. Flow meter data (Tables in Excel Format) and location of flow meters located within the 
wastewater infrastructure system (gravity sewers, pump stations and/or force mains) as 
shown on Figure 1 and Figure 2 prepared by W&S, dated August 2014 (summarized in Item 
3) in the last 5 years. 

12. Records/Reports of TV inspections of the wastewater infrastructure system (gravity sewers, 
pump stations and/or force mains) as shown on Figure 1 and Figure 2 prepared by W&S, 
dated August 2014 (summarized in Item 3) in the last 5 years. 

13. Records/Reports of cleaning activities associated with the wastewater infrastructure system 
(gravity sewers, pump stations and/or force mains) as shown on Figure 1 and Figure 2 
prepared by W&S, dated August 2014 (summarized in Item 3) in the last 5 years. 

14. Final and/or Draft Reports (Text in Word format, Tables in Excel format and 
Graphics/Drawings in GIS or ACAD format) regarding the proposed project and evaluation of 
the existing wastewater infrastructure including the report titled “Evaluation of New Sewer 
Services Connection for 40B Property on Route 20 in the Town of Shrewsbury, 
Massachusetts prepared by W&S, dated September 29, 2014. 

 
We will proceed with our analysis/evaluation as soon as the information/data has been provided. 
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APPENDIX E

Capacity Analysis Data



Start End
Slope

(s)
Size
(in) Material n

Design
Capacity

Q Flow
(PDF)

Capacity
Delta (gpd)

2E-96 2E-95 0.0200 8.0 Polyvinyl Chloride 0.010 1,292,205 115,987 1,176,218
2E-95 2E-94 0.0620 8 Polyvinyl Chloride 0.010 2,275,162 115,987 2,159,175
2E-94 2E-93 0.0620 8 Polyvinyl Chloride 0.010 2,275,162 115,987 2,159,175
2E-93 2E-92 0.0530 8 Polyvinyl Chloride 0.010 2,103,558 115,987 1,987,571
2E-92 2E-91 0.0290 8 Polyvinyl Chloride 0.010 1,556,021 115,987 1,440,034
2E-91 2E-90 0.0240 8 Polyvinyl Chloride 0.010 1,415,540 115,987 1,299,553
2E-90 2E-89 0.0050 8 Polyvinyl Chloride 0.010 646,103 115,987 530,115
2E-89 2E-87 0.0050 8 Polyvinyl Chloride 0.010 646,103 115,987 530,115
2E-87 2E-256 0.0100 8 Polyvinyl Chloride 0.010 913,727 115,987 797,740
2E-256 2E-255 0.0150 - Polyvinyl Chloride 0.010 - - -

2e-255 2E-254 0.0100 8 Polyvinyl Chloride 0.010 913,727 115,987 797,740
2E-254 2E-253 0.0510 8 Polyvinyl Chloride 0.010 2,063,486 115,987 1,947,499
2E-253 2E-252 0.0050 8 Polyvinyl Chloride 0.010 646,103 115,987 530,115
2E-252 2e-80A 0.0120 8 Polyvinyl Chloride 0.010 1,000,938 115,987 884,951
2e-80A Quail Hollow 0.0110 8 Polyvinyl Chloride 0.010 958,325 115,987 842,338

- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

-
-

2E-127 2E-126 0.0257 8 Polyvinyl Chloride 0.010 1,464,816 27,407 1,437,410
2E-126 2E-125 0.0153 8 Polyvinyl Chloride 0.010 1,130,218 27,407 1,102,812
2E-125 2E-124 0.2950 8 Polyvinyl Chloride 0.010 4,962,809 27,407 4,935,402
2E-124 2E-123 0.2910 8 Polyvinyl Chloride 0.010 4,929,048 27,407 4,901,641
2E-123 2E-122 0.0199 8 Polyvinyl Chloride 0.010 1,288,971 27,407 1,261,564
2E-122 STONEY HILL 0.0199 8 Polyvinyl Chloride 0.010 1,288,971 27,407 1,261,564

- - - - - -
- - - - - -
- - - - - -
- - - - - -

Estimated Flows (gpd)

AECOM Technical Services, Inc.
Chelmsford, MA

Page 1 of 2
Revised: March 2, 2015



Start End
Slope

(s)
Size
(in) Material n

Design
Capacity

Q Flow
(PDF)

Capacity
Delta (gpd)

Estimated Flows (gpd)

-
-

2E-16A 2E-16 0.0040 8 Polyvinyl Chloride 0.010 577,892 216,216 361,676
2E-16 2E-15 0.0040 8 Polyvinyl Chloride 0.010 577,892 216,216 361,676
2E-15 2E-14 0.0040 8 Polyvinyl Chloride 0.010 577,892 216,216 361,676
2E-14 2E-13 0.0040 8 Polyvinyl Chloride 0.010 577,892 216,216 361,676
2E-13 2E-12 0.0040 8 Polyvinyl Chloride 0.010 577,892 216,216 361,676
2E-12 2E-11 0.0040 8 Polyvinyl Chloride 0.010 577,892 216,216 361,676
2E-11 2E-10 0.0040 8 Polyvinyl Chloride 0.010 577,892 216,216 361,676
2E-10 2E-9 0.0049 8 Polyvinyl Chloride 0.010 639,609 216,216 423,393

- - - - - -
- - - - - -

-
-

2E-9 2E-8 0.0700 8 Polyvinyl Chloride 0.010 2,417,495 401,112 2,016,383
2E-8 2E-7 0.0300 8 Polyvinyl Chloride 0.010 1,582,622 401,112 1,181,510
2E-7 2E-6 0.0450 8 Polyvinyl Chloride 0.010 1,938,308 401,112 1,537,196
2E-6 2E-5 0.1000 8 Polyvinyl Chloride 0.010 2,889,459 401,112 2,488,347

- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

-
2E-5 2E-4 0.0950 8 Polyvinyl Chloride 0.010 2,816,296 410,046 2,406,250
2E-4 2E-3 0.0180 8 Polyvinyl Chloride 0.010 1,225,894 410,046 815,847

- - - - -
- - - - -
- - - - -

- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

-
2E-3 2E-2 0.0180 8 Polyvinyl Chloride 0.010 1,225,894 455,073 770,821
2E-2 2E-1 0.0180 8 Polyvinyl Chloride 0.010 1,225,894 455,073 770,821
2E-1 CHERRY STREET - 8 - - - -

- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

AECOM Technical Services, Inc.
Chelmsford, MA
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AECOM Technical Services, Inc.
Chelmsford, MA

New Sewer Service Evaluation
The Pointe at Hills Farm

Start End
Length
(feet)

Slope
(s)

Size
(in) Material n

Design
Capacity

Q Flow
(PDF)

Capacity
Delta (gpd)

2B-21 2B-20 - 0.0060 10.0 Polyvinyl Chloride 0.010 1,353,525 771,778 581,747
2B-20 2B-19 - 0.0060 10 Polyvinyl Chloride 0.010 1,351,723 771,778 579,945
2B-19 2B-18 - 0.0062 10 Polyvinyl Chloride 0.010 1,379,527 771,778 607,750
2B-18 2B-17 - 0.0050 10 Polyvinyl Chloride 0.010 1,236,543 771,778 464,766
2B-17 2B-16 - 0.0062 10 Asbestos Cement 0.011 1,250,321 771,778 478,543
2B-16 2B-15 - 0.0028 10 Asbestos Cement 0.011 841,222 771,778 69,444
2B-15 2B-14 - 0.0028 10 Asbestos Cement 0.011 841,222 771,778 69,444
2B-14 2B-13 - 0.0028 10 Asbestos Cement 0.011 841,222 771,778 69,444
2B-12 2B-11 - 0.0028 10 Asbestos Cement 0.011 841,222 771,778 69,444
2B-11 2B-10 - 0.0028 10 Asbestos Cement 0.011 841,222 771,778 69,444

2B-25 2B-24 - 0.0441 8 Polyvinyl Chloride 0.010 1,919,762 512,873 1,406,889
2B-24 2B-23 - 0.1146 8 Polyvinyl Chloride 0.010 3,092,531 512,873 2,579,658

- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - -
- - - - - - -
- - - - - - -

-
-

2B-23 2B-22 0.0072 12 Polyvinyl Chloride 0.010 2,414,027 679,774 1,734,254
2B-22 2B-21 0.0067 10 Polyvinyl Chloride 0.010 1,426,618 679,774 746,845

- - - -
- - - -
- - - -
- - - -
- - - -

- - - - - - -
- - - - - - -
- - - - - - -

Estimated Flows (gpd)
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AECOM Technical Services, Inc.
Chelmsford, MA

New Sewer Service Evaluation
The Pointe at Hills Farm

Start End
Length
(feet)

Slope
(s)

Size
(in) Material n

Design
Capacity

Q Flow
(PDF)

Capacity
Delta (gpd)

Estimated Flows (gpd)

-
-

2B-10 2B-9 - 0.0028 10 Asbestos Cement 0.011 841,222 705,778 135,444
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

- - - - - - -
- - - - - - -

-
-

2B-9 2B-8 - 0.006 10 Asbestos Cement 0.011 1,277,338 782,605 494,733
2B-8 2B-7 0.0041 10 Asbestos Cement 0.011 1,019,958 782,605 237,353
2B-7 2B-6 0.0297 10 Polyvinyl Chloride 0.010 3,013,718 782,605 2,231,113
2B-6 2B-5 0.0546 10 Polyvinyl Chloride 0.010 4,086,777 782,605 3,304,173

- - - -
- - - -

- - - - - -
- - - - - -
- - - - - -

- - - - - - -

-
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

- - - - - - -
- - - - - - -
- - - - - - -

-
- - - -
- - - -
- - - -
- - - -

- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -

*Items in bold were field verified
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APPENDIX F

Survey Results
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APPENDIX G

Information from Thompson-Liston Associates




























































