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Re:  Sewer System Hydraulic Flow Model Update Final Report
Dear Mr. Mammone:

Weston & Sampson Engineers, Inc. is pleased to submit our final report on the Sewer System
Hydraulic Flow Model outlining the sewer system hydraulic modeling procedure and results. The
purpose of developing the sewer system model was to evaluate the current capacity of major
wastewater collector sewers and to identify potential problem areas. In the future, the model will serve
as a tool to analyze the impact of future sewer system expansion. The report describes how the
model was constructed, the methodology for selecting flow inputs, and results of the model runs. The
Stormwater and Wastewater Management Model Program (XP-SWMM) was used for the simulations.

Project Description

The Town of Dedham, Massachusetts is a residential community located southwest of Boston.
Wastewater collected in the town drains east toward Boston where it enters the MWRA interceptor.
Flow is ultimately treated at the Deer Island Wastewater Treatment Plant. The town’s wastewater
collection system consists of approximately 96 miles of gravity sewer with an average daily flow of
approximately 3.4 million gallons per day (MGD), annually, per the MWRA. A summary of gravity
sanitary sewer pipes is shown in Table 1.

For the purposes of this model, the Dedham sewer system is divided into 26 sewer subareas. Figure
1 shows each sewer subarea, the limits of the wastewater collection system and the locations of the
sanitary sewers that were modeled in this project.

Groundwater, rainfall, and flow monitoring were performed during the spring of 2016 to obtain flow
data for use in calibrating the model, and to qualify and quantify wastewater flow components.
Detailed results of the flow monitoring analysis were provided to the town in a November 2016 letter
report. The following is a summary of the monitoring results.

Data Collection

Wastewater flows were monitored and data was accumulated for a ten-week period from February 27
through May 30, 2016. Each meter recorded flow depth and velocity in fifteen-minute intervals to
calculate flow quantities. Twenty-four meter areas were delineated and utilized to divide the collection
system, monitoring 25 of the 26 sewer subareas.

Groundwater levels during the metering period (February 27, 2016 to May 30, 2016) were monitored to
determine the period of time when groundwater levels were elevated. Groundwater levels during a
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majority of the monitoring period were slightly lower than the historical springtime averages. Hourly
rainfall information was also collected during the monitoring period. During the monitoring period, 18

rainfall events occurred and are summarized below.

Rainfall Events

Peak Average
Storm Start End Duration Total Rainfall  Intensity Intensity
No. Start Date Time End Date Time (hrs) (inches) (in/hr) (in/hr)
1 3/2/2016 | 0:50:00 | 3/2/2016 | 9:20:00 8.5 0.45 0.22 0.05
2 3/10/2016 | 14:10:00 | 3/10/2016 | 23:05:00 8.9 0.21 0.04 0.02
3 3/14/2016 | 13:00:00 | 3/15/2016 | 18:55:00| 29.9 1.24 0.14 0.04
4 3/17/2016 | 0:50:00 | 3/17/2016 | 1:45:00 1.0 0.17 0.17 0.17
5 3/21/2016 | 11:15:00 | 3/21/2016 | 13:10:00 2.0 0.28 0.23 0.14
6 3/25/2016 | 8:55:00 | 3/25/2016 | 11:50:00 3.0 0.11 0.06 0.03
7 3/28/2016 | 7:05:00 | 3/28/2016 | 6:00:00 11.0 0.46 0.14 0.04
8 4/2/2016 | 8:25:00 | 4/2/2016 | 19:20:00] 11.0 0.43 0.16 0.04
9 4/3/2016 | 2:20:00 | 4/3/2016 | 13:10:00 5.8 0.72 0.20 0.12
10 | 4/5/2016 | 11:30:00 | 4/5/2016 | 15:25:00 4.0 0.34 0.16 0.08
11 4/7/2016 | 10:10:00 | 4/7/2016 | 18:05:00 8.0 1.42 0.34 017
12 | 4/12/2016 | 9:25:00 | 4/12/2016 | 12:20:00 3.0 0.28 0.13 0.09
13 | 4/26/2016 | 9:45:00 | 4/26/2016 | 12:40:00 3.0 0.30 0.19 0.10
14 | 5/2/2016 | 10:10:00 | 5/2/2016 | 13:05:00 3.0 0.30 0.21 0.10
15 | 5/4/2016 | 16:35:00 | 5/4/2016 | 21:30:00 5.0 0.36 0.12 0.07
16 | 5/13/2016 | 18:20:00 | 5/14/2016 | 0:15:00 6.0 0.14 0.03 0.02
17 | 5/19/2016 | 22:10:00 | 5/19/2016 | 23:05:00 1.0 0.18 0.18 0.18
18 | 5/30/2016 | 3:45:00 | 5/30/2016 | 8:40:00 5.0 1.32 0.70 0.26

*Note: Rain events highlighted in blue were used in the analysis

Metering Results — Infiltration & Inflow (1/])

Infiltration is extraneous groundwater that enters the sewer system through sources such as defective
pipes, pipe joints and manhole walls. Analysis of flow data for peak infiltration consisted of selecting
the lowest flow reading occurring during dry weather between 12:00 a.m. and 6:00 a.m. Nighttime flow
represents a period of minimum sanitary flow, and therefore, has the highest percentage of flow
attributed to infiltration. An estimated 2.76 MGD of peak springtime infiltration exists in the town. Peak
infiltration values were used in the model scenarios.

Peak design storm inflow rates were calculated based on a one-year, six-hour storm with a peak of
0.87 in/hr. The peak design storm inflow was estimated to be approximately 7.26 MGD. In addition,
estimated peak design storm inflow for a 5-year, 24-hour design storm was calculated using data
obtained in the 2016 Town-wide Flow Monitoring Program. The flows were calibrated to equal inflow
volumes that a 5-year, 24-hour storm would theoretically produce. Peak design storm inflow rates for
the one-year, six-hour storm and 5-year, 24-hour storm were used in the model scenarios.
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GIS/Model Update/Interface with GIS

Weston & Sampson performed a hydraulic analysis of the major wastewater collector sewers in
Dedham using XP-SWMM modeling software. In order to update the model, wastewater information
from the town’s existing GIS was used.

It is important to note that the XP-SWMM model assumes ideal pipe conditions for theoretical flows
using the Manning’s equation. It does not account for any obstructions, grease, roots, sags, broken
pipe, sediment, offset joints or anything else that may affect flow in the system. There is a greater
likelihood for surcharging and sewer system overflow (SSO) conditions in pipes identified as possible
problems if any of these obstructions exist. Actual conditions of the sewer system are documented by
the Town during their Annual Sewer Program’s investigation phases and rehabilitation methods are
recommended for defects.

Existing Model System Data

The existing sanitary model included approximately 42,800 If of sewer pipe, just below 10% of the
entire sewer system, comprising the critical collector sewers in the wastewater system. These pipes
are shown in Figure 1. Primarily focused on trunk sewers and interceptors, a summary of modeled
sewer pipes by pipe diameter is shown in the table below. Pipe segments that have been lined since
the previous modelling effort are assumed to have had their diameter reduced by 0.5-inches.

Model Pipe Size

Pipe Diameter (in) Pipe Length (If)
7.5 803
8 1,066
9.5 601
10 2,487
11.5 6,259
12 7,984
14.5 5,988
15 2,505
16 214
17.5 2,230
18 596
21 2,676
22 986
23.5 1,801
24 4,079
23.5x355 2,522
TOTAL 42,797

Additional detailed sewer system conduit data is displayed in Table 2, including:
. Conduit ID (C-Subarea-Upstream Manhole)
. Length (ft)
. Manning’s Roughness Coefficient “n”
. Sewer Pipe Diameter (in)
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Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL Weston O



Mr. Jason L. Mammone, PE
March 24, 2017
Page 4 of 8

Sewer System Junction (Node/Manhole) Data is displayed in Table 3 and includes:

Junction Name (Subarea-Manhole)

. Ground (Rim) Elevation (ft)
. Crown Elevation (ft)
. Invert Elevation (ft)

Model Scenarios

The hydraulic analysis of the sanitary system was performed for five flow scenarios. The flows applied
to the model scenarios were from the metering period (February 27 to May 30, 2016) and are
considered conservative due to groundwater levels near springtime averages.

In each Model Scenario, flows were apportioned to at least 150 nodes considered to be critical
junction points in the model area based on a weighted average of the incoming pipe lengths. Tables
with actual flow values applied to the input nodes for all Model Scenarios are included in Appendix A.

Model Scenario 1: Calibration model - Average daily dry weather flow (wastewater component only).

Model Scenario 2: Average daily dry weather flow plus peak infiltration.

Model Scenario 3: Average daily dry weather flow plus DEP one-year 6-hour peak design storm

inflow.

Model Scenario 4: Average daily dry weather flow plus five-year 24-hour design storm inflow.

Model Scenario 5: Peak sanitary wastewater plus five-year 24-hour design storm inflow plus

peak infiltration.’

"Peak Sanitary Wastewater = Wastewater component multiplied by maximum day peaking factor obtained from
ASCE Manual of Engineering Practice No.37

In reviewing the results from the sanitary model, focus was on surcharged manholes, SSOs, maximum
flow versus maximum capacity ratio for pipes, and high and low pipe velocities:

“Surcharging” is defined as a hydraulic gradeline that is above the crown elevation of the
pipe at the manhole. These areas should be monitored during wet weather to avoid and
prevent sewer overflows and backups to buildings.

“SSO” is when a hydraulic gradeline reaches the rim elevation of a junction.

The ratio of maximum flow versus maximum capacity should ideally be below 1.0. Any
pipe with a ratio above 1.0 is noted. The maximum flow is determined during the model
simulations. The maximum capacity is the full conduit flow as computed by Manning’s
equation. These areas should also be monitored during wet weather for potential
surcharging.

Peak flow velocities should be above 1.4 feet per second (fps) for average daily flow, and
below 10 fps for peak flow conditions. Flow velocities below 1.4 fps are considered low
flow velocities. Low flow velocities can result in settlement of debris causing build ups and
blockages. Typically sewers are designed for a minimum velocity of 2.0 fps for peak design
flow and 1.4 fps for average flow. The majority of Dedham’s conduit flows do not approach
the design flow, so the lower velocity is the threshold selected. These areas should be
cleaned and inspected yearly to avoid sediment build up that can reduce pipe capacity.
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Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL Weston O



Mr. Jason L. Mammone, PE
March 24, 2017
Page 5 of 8

. Flow velocities above 10 fps are considered high flow velocities that can cause pipe
deterioration through scouring of the pipe walls and should be cleaned and inspected

yearly.

Model Results
Model Scenario 1 — Average Daily Dry Weather Flow

Average daily dry weather flows (from the meter data) were distributed to create Model Scenario

1. The model simulation duration was a 24-hour period. The total flow for the scenario model

was 1.25 MGD A summary of the results is displayed in Figure 2 and summarized below.

. 83 conduits had a peak velocity below 1.4 fps and are included in Table 4. As described
above, these sewers could experience debris build up due to low velocities and should be
cleaned and inspected annually.

. There were no peak velocities above 10 fps.

. There were two (2) junctions with surcharge conditions. These are shown in Table 5.

o All flow ratios were below 1.0. The maximum capacities of the pipe segments were
sufficient for the flows associated with this scenario.

. There were no SSOs.

Model Scenario 2 — Average Daily Dry Weather Flow Plus Peak Infiltration
Average daily dry weather flows combined with peak infiltration were distributed to create Model
Scenario 2. The model simulation duration was a 24-hour period. The total flow for the scenario
model was 4.08 MGD. A summary of the results is displayed in Figure 3 and summarized below.
. 29 conduits had a peak velocity below 1.4 fps. These are shown in Table 6.

There were no peak velocities above 10 fps.

There were two (2) junctions with surcharge conditions. These are shown in Table 7.

One (1) conduit had a flow ratio above 1.0. This is shown in Table 8.

There were no SSOs.

Model Scenario 3 — Average Daily Dry Weather Flow Plus DEP Peak Design Storm Inflow
Average daily dry weather flows combined with peak design storm inflow were distributed to
create Model Scenario 3. The model simulation duration was a 24-hour period. The total flow for
the scenario model was 8.49 MGD. A summary of the results is displayed in Figure 4 and
summarized below.
o 26 conduits had a peak velocity below 1.4 fps. These are shown in Table 9.

One (1) conduit had a peak velocity above 10 fps. This is shown in Table 10.

There were three (3) junctions with surcharge conditions. These are shown in Table 11.

One (1) conduit had a flow ratio above 1.0. This is shown in Table 12.

There were no SSOs.

Model Scenario 4 — Average Daily Dry Weather Flow Plus Five-Year 24-Hour Design Storm
Inflow

Average daily dry weather flows combined with peak design storm inflow (based on the five-year,
24-hour storm) were distributed to create Model Scenario 4. The model simulation duration was
24 hours. The total flow for the scenario model was 12.81 MGD. A summary of Model Scenario
4 results is presented below and displayed in Figure 5.
. 21 conduits had a peak velocity below 1.4 fps. These are shown in Table 13.
. Two (2) conduits had a peak velocity above 10 fps. These are shown in Table 14.
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Model

There were 13 junctions with surcharge conditions. These are shown in Table 15.
13 conduits had a flow ratio above 1.0. These are shown in Table 16.
There were no SSOs.

Scenario 5 — Peak Sanitary Wastewater Plus Five-Year 24-Hour Design Storm Inflow

Plus Peak Infiltration

Peak sanitary wastewater flows combined with five-year 24-hour design storm inflow plus peak
infiltration were distributed to create Model Scenario 5. The model simulation duration was 24
hours. The total flow for the scenario model was 21.65 MGD. A summary of Model Scenario 5
results is presented below and displayed in Figure 6.

Six (6) conduits had a peak velocity below 1.4 fps. These are shown in Table 17.

Five (5) conduits had a peak velocity above 10 fps. These are shown in Table 18.

There were 54 junctions with surcharge conditions. These are shown in Table 19.
Approximately 50 conduits had a flow ratio above 1.0. These are shown in Table 20.

Three junctions, KK10, KK40 and WW460, experienced flooded (SSO) conditions. These
are shown in Table 21.

Conclusions & Recommendations

This report summarizes the results of the hydraulic modeling procedure used to evaluate the current
capacity of Dedham’s major wastewater collector sewers. Potential problem areas were identified as a
result of the five modeling scenarios performed. An explanation on how to use this model as a future
tool to analyze the impact of future expansion is provided below.

The areas of concern for the Dedham sanitary model focus on surcharged nodes, low
velocities, high velocities, and flow ratios. These categories highlight areas of concern and
should be monitored in the future. We offer the following specific recommendations:

o Areas subject to surcharge conditions and flow ratios above 1.0 should be visited
during wet weather to identify and prevent potential sewer overflows and backups to
buildings. These are shown in Tables 8, 12, 16 and 20.

» |t is also recommended conduits where the flow ratios were above 1.0 without
surcharge conditions be televised during Year One of the Annual Sewer
Program. These are shown in Table 22.

o Areas subject to low velocities should be cleaned periodically to remove sediment and
silt buildup that will reduce the pipe capacity. These are shown in Tables 4, 6, 9, 13 and
17.

o Pipe segments subject to high flow velocity should be inspected annually for scouring
and pipe deterioration or collapse. These are shown in Tables 10, 14 and 18.

Model Scenario 5 (peak sanitary wastewater flows combined with five-year 24-hour peak
design storm inflow and peak infiltration) had the highest flows (21.65 MGD). Fifty conduits
had a flow ratio above 1.0 during the simulation and 54 manholes surcharged with 3 of those
manholes experiencing SSO conditions based on the model. The three manholes are KK10,
located at the intersection of Colburn Street and Emmett Avenue, KK40, located at the
intersection of Colburn Street and Harding Terrace, and WW460, located at the intersection of
Greensboro Road and Bonham Road. These manholes should be visited during heavy rain
events to confirm actual conditions in the field. Pressure/depth sensors could be installed to
monitor surcharging during typical high periods of groundwater (spring) to verify model
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conditions.

o Junctions KK10 (DE-4C) and KK40 (DE-8C) experienced flooded conditions in the
current flow Model Scenario 5 and did not experience these conditions in the previous
2011 model scenario. This is because the peak inflow rates at meters KK60 and
KK180 significantly increased for the current estimates compared to 2011.

» KKB60 increased from 290,000 gpd peak design storm inflow to 485,000 gpd
(67% increase)

» KK180 increased from 108,315 gpd peak design storm inflow to 313,896 gpd
(189% increase).

o Further review of rain and flow data show that the April 7, 2016 storm had a peak
intensity of 0.34 in/hr. with a total of 1.42 inches precipitation. This caused the flows in
both meters to rapidly increase. During the metering period there were no other
significant storm events. This caused the April 7, 2016 storm to be the major
contributing factor in the linear regression analysis for 2016. Three similar storms were
analyzed in 2011 that had peak intensities greater than 0.25 in/hr. By having more data
to analyze the linear regression in 2011, the estimated inflow is a better representation
of inflow in the subarea.

o Four positive inflow sources were identified during the 2013 Year One Inflow
Investigations (smoke testing) in Subarea KK on private property (3 driveway drains
and one open cleanout cap) contributing an estimated 8,977 gpd of peak design storm
inflow. It is recommended that these inflow sources be removed if they have not been
already. A list of the locations is below:

» 57 Leonard Street — Driveway Drain

» 38 Leonard Street — Driveway Drain

» 81 Berlin Street — Driveway Drain

» 55 Thomas Street — Open Cleanout Cap Below Grade

o The 2014 Building Inspection Project did not include Subarea KK located in Precinct 6.
Since it is unlikely that any additional private inflow sources that would be identified
through smoke testing (i.e. driveway drains, roof leaders, etc.) were connected
between 2013 to present, it is recommended that private building inspections be
conducted in Subarea KK to locate sump pumps that are connected to the sanitary
sewer system. A detailed proposal and cost for these investigations may be provided
upon request.

Please note that SSOs were modeled based on theoretical, extreme flow conditions and have
not been confirmed in the field. In addition, this model does not take into account actual flow
conditions in the MWRA interceptor during storm events, and assumes free outfalls at all
MWRA interceptor junction points. Possible flow impacts from the MWRA system were not
taken into account in the development of the model. Conduit configurations and/or diameters
downstream of manholes KK10, KK40 and WW460 theoretically need to be upgraded to
reduce the potential for SSO conditions during extreme weather. Weston & Sampson is
available to discuss specific upgrades with you, at your request.

The existing model should be updated for future revisions or improvements that are performed
through the Annual Sewer Program. Future changes made to GIS should also be made to the
model. It is critical to keep the model up to date with changes made to the system or GIS.
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The existing model should be utilized to analyze the impacts of future expansion to the sanitary
system. The model can be used as part of the town’s permitting process to evaluate the
impact of added sanitary flow (as provided by the developer). If the additional flows require
system improvements, the town can require the developer to make improvements before
approving sewer extensions. Additional model runs may be performed at the town’s request.
The town may require the developer to absorb the costs of additional model
runs/analysis/reporting.

The town should consider following the updated Priority Re-Evaluation Annual Sewer Program
shown in Table 23. The re-prioritization is based on results from the 2016 Flow Metering Effort.
The areas that are recommended first contribute the highest quantities of infiltration and inflow
to sanitary sewer flows. Every subarea will be included in the investigations over the next five
years. For areas discovered from this model to be of concern, special attention and more
detailed inspections should be conducted during future inspections (television and manhole).
Additional upstream and downstream investigations should be performed during the field
inspections if problems are observed in these areas.

We wish to thank you and the members of the Engineering Department staff for their assistance while
completing this project. We are available to meet with you at your earliest convenience to discuss this
report. Please do not hesitate to contact me at (978) 532-1900 with any questions or comments you
may have.

Very truly yours,

WE

CC:

ON & SAMPSON

WAL

Donald G. Gallucci, PE
Vice President

Ronald Lawrence, Project Engineer
Nathan S. Buttermore, PE, Infrastructure Engineer

\\peabody2003\project\Dedham MA\2160019 - Town-Wide Flow Metering 2016\Report\Hydraulic Model Report\Dedham - Hydraulic Model
Letter Report.docx
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TABLE 1

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
SUMMARY OF EXISTING SEWER SYSTEM

Subarea 4 5 6 8 10 12 15 16 18 21 22 24 Total Linear Footage (If) | Total Inch-Miles (in-mi)1
AA 222 12,900 [ 2,563 | 1,666 17,351 28.44
BB 608 7,540 1,276 9,424 14.53
CC 171 10,052 781 329 1,587 12,920 24.26
DD 4,052 12,968 | 3,755 20,775 31.36
EE 174 31 149 10,072 | 2,371 2,004 14,801 24.64
FF 2,171 16,876 1,060 | 2,092 247 22,446 35.50
GG 970 20,678 1,803 | 1,824 | 1,795 283 27,353 46.06
HH 2,047 19,854 | 5,362 | 2,424 29,687 48.07

Il 361 27,376 835 40 11 28,623 43.61
JJ 185 1,726 13,326 214 2,377 2,582 5,550 25,960 62.13
KK 68 18,043 18,111 27.42
LL 1,903 14,791 128 7 16,829 24.88
MM 917 15,151 290 2,074 18,432 29.26
NN 9,622 2,029 11,651 18.42
00 350 20,573 790 11 1,034 3,155 25,913 51.86
PP 487 12,443 520 5,978 19,428 33.98
QQ 456 9,469 157 264 1,806 | 214 20 12,386 21.61
RR 18,756 347 482 19,585 30.17
SS 897 27,056 1,080 [ 1,110 163 | 1,233 31,539 52.04
TT 135 15,843 | 2,196 799 721 19,694 32.13
9]V) 522 12,014 591 4,000 17,127 29.01
A% 238 11,641 1,925 13,804 23.38

WW 99 214 16,811 471 1,904 | 1,829 349 21,677 37.41
XX 149 227 14,403 1,500 16,279 25.03
YY 208 13,165 1,056 | 1,944 16,373 26.60
Y4 2,854 15,126 17,980 26.16
643 130 21,818 | 396,549 | 30,257 | 32,229 | 8,330 | 214 | 3,408 | 2,267 | 1,587 | 8,716 506,148 847.97

*All unknown pipe diameters were assumed to be 8-inch to calculate the total inch-miles per subarea.

*All pipe segments in each subarea are accounted for, including all unmetered sewers.
0O:\Dedham MA\2160019 - Town-Wide Flow Metering 2016\Report\Hydraulic Model Report\[Table 01 - Existing Sewer Summary.xls]Sewer Summary




TABLE 2

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
SYSTEM CONDUIT DATA

Conduit Sewer Pipe
ID Length Manning's Slope Diameter
(C-Upstream Manhole) (If) 'n (in)
C-AA10 245 0.011 1.07 12
C-AA20 140 0.013 1.93 12
C-AA30 86 0.013 22.15 10
C-AA360 214 0.013 0.72 12
C-AA370 200 0.013 0.77 12
C-AA380 203 0.009 0.33 115
C-AA40 241 0.013 5.64 10
C-AA400 233 0.013 0.18 12
C-AA410 101 0.013 0.82 12
C-AA420 216 0.013 0.27 12
C-AA430 70 0.013 0.71 12
C-AA50 223 0.013 3.14 10
C-AAB0 220 0.013 0.80 10
C-CC10 734 0.009 0.03 22
C-CC110 156 0.013 0.32 12
C-CC120 157 0.009 0.32 115
C-CC130 219 0.009 0.27 9.5
C-CC140 220 0.009 0.55 9.5
C-CC20 16 0.009 9.56 11.5
C-CC30 252 0.009 0.03 22
C-DD10 355 0.009 0.06 10
C-DD100 162 0.009 0.78 9.5
C-DD20 17 0.009 6.65 10
C-DD30 205 0.009 -0.08 10
C-DD90 14 0.009 13.43 10
C-EE10 222 0.013 0.28 12
C-EE11 200 0.009 0.43 115
C-EE16 25 0.009 1.72 11.5
C-FF10 206 0.013 0.97 15
C-FF20 41 0.009 0.49 14.5
C-GG10 175 0.009 0.19 15
C-GG100 312 0.009 0.13 14.5
C-GG130 1072 0.009 0.13 115
C-GG20 109 0.013 0.18 18
C-GG30 83 0.009 0.19 14.5
C-GG40 212 0.009 0.19 14.5
C-GG50 288 0.009 0.19 14.5
C-GG70 281 0.009 0.19 14.5




TABLE 2

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
SYSTEM CONDUIT DATA

Conduit Sewer Pipe
ID Length Manning's Slope Diameter
(C-Upstream Manhole) (If) 'n (in)
C-GG80 305 0.009 0.13 14.5
C-GG90 313 0.009 0.13 14.5
C-HH10 119 0.009 0.19 11.5
C-HH110 170 0.009 0.34 12
C-HH130 146 0.009 0.32 12
C-HH15 144 0.013 0.35 12
C-HH150 246 0.013 2.51 10
C-HH160 194 0.013 2.84 10
C-HH170 307 0.013 3.75 10
C-HH20 123 0.013 0.68 12
C-HH230 140 0.011 0.34 12
C-HH235 196 0.009 0.34 11.5
C-HH240 197 0.013 0.23 12
C-HH250 141 0.013 0.07 12
C-HH30 262 0.009 0.93 11.5
C-HH40 236 0.009 0.32 12
C-HH60 247 0.009 0.33 12
C-HH70 222 0.009 3.32 10
C-JJ10 185 0.013 0.52 24
C-JJ1020 177 0.009 0.19 11.5
C-JJ1030 147 0.009 0.19 11.5
C-JJ1040 303 0.009 0.20 11.5
C-JJ1060 208 0.009 0.19 11.5
C-JJ1070 129 0.009 0.19 11.5
C-J4J1080 171 0.009 0.19 11.5
C-JJ1090 244 0.009 0.19 11.5
C-JJ120 258 0.009 0.48 235
C-JJ130 230 0.009 -0.12 23.5x355
C-JJ170 234 0.009 0.04 23.5x355
C-JJ200 288 0.009 0.35 23.5x355
C-JJ210 438 0.009 0.22 23.5x355
C-JJ230 346 0.009 0.08 23.5x355
C-JJ250 302 0.009 0.35 23.5x355
C-J4J270 288 0.009 0.07 23.5x355
C-JJ280 128 0.009 0.10 23.5x355
C-JJ370 268 0.009 0.25 23.5x355
C-JJ460 82 0.009 0.61 235
C-JJ470 248 0.009 0.16 235
C-JJ480 258 0.009 0.04 24




TABLE 2

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
SYSTEM CONDUIT DATA

Conduit Sewer Pipe
ID Length Manning's Slope Diameter
(C-Upstream Manhole) (If) 'n (in)
C-JJ490 217 0.009 0.18 235
C-JJ570 239 0.009 017 23.5
C-JJ580 295 0.009 0.03 235
C-JJ590 174 0.009 017 235
C-JJ620 235 0.009 0.13 235
C-JJ630 53 0.009 0.19 235
C-JJ631 324 0.009 0.09 17.5
C-JJ640 278 0.013 0.1 24
C-JJe5s0 160 0.013 0.50 24
C-JJ660 77 0.013 0.08 24
C-JJe70 170 0.013 0.07 24
C-JJ700 240 0.009 0.54 17.5
C-JJ701 189 0.009 0.53 18
C-JJ702 97 0.009 0.36 18
C-JJ703 45 0.009 -4.11 18
C-JJ704 90 0.009 0.56 17.5
C-JJ710 234 0.009 0.23 17.5
C-JdJd712 458 0.009 0.07 17.5
C-JJ720 264 0.009 0.10 17.5
C-JJ850 337 0.009 0.14 17.5
C-JJ860 283 0.009 0.13 17.5
C-JJ920 81 0.013 0.72 12
C-JJ925 254 0.009 0.03 11.5
C-JJ930 199 0.009 0.15 11.5
C-JJ940 191 0.009 0.37 12
C-JJ950 251 0.009 0.05 12
C-KK10 233 0.013 1.29 8
C-KK180 274 0.009 3.03 7.5
C-KK40 262 0.009 1.41 7.5
C-KK60 267 0.009 1.31 7.5
C-LL480 12 0.013 72.92 8
C-LL500 200 0.013 5.28 8
C-LL510 92 0.013 2.52 8
C-LL520 358 0.013 1.70 8
C-LL530 171 0.013 2.12 8
C-MM10 244 0.011 0.00 12
C-MM120 166 0.009 2.77 11.5
C-MM150 104 0.009 5.77 11.5
C-MM160 50 0.013 3.40 12




TABLE 2

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
SYSTEM CONDUIT DATA

Conduit Sewer Pipe
ID Length Manning's Slope Diameter
(C-Upstream Manhole) (If) 'n (in)
C-MM20 30 0.009 16.00 11.5
C-MM30 269 0.009 2.38 11.5
C-MM40 53 0.013 5.47 12
C-0010 121 0.013 0.07 24
C-00100 77 0.013 0.07 24
C-001040 257 0.009 0.21 11.5
C-001050 328 0.009 0.14 11.5
C-001062 220 0.009 0.05 21
C-001065 227 0.009 0.04 21
C-001090 205 0.009 0.27 11.5
C-00110 221 0.013 0.08 24
C-00120 155 0.013 0.07 24
C-00130 219 0.013 0.07 24
C-00140 227 0.013 0.07 24
C-00150 204 0.013 0.07 24
C-00160 200 0.013 0.08 24
C-00170 201 0.013 0.08 21
C-00180 77 0.013 0.39 21
C-00190 154 0.009 0.13 21
C-00195 167 0.009 0.10 21
C-0020 204 0.013 0.07 24
C-00210 197 0.009 0.10 21
C-00220 200 0.009 0.15 21
C-0030 106 0.013 0.08 24
C-0040 333 0.013 0.07 24
C-0050 139 0.013 0.07 24
C-0060 106 0.013 0.08 24
C-0070 196 0.013 0.08 24
C-0080 226 0.013 0.07 24
C-0090 217 0.013 0.07 24
C-00930 15 0.011 18.07 12
C-QQ09 214 0.011 0.23 16
C-QQ10 157 0.011 1.01 10
C-QQ100 200 0.013 1.15 15
C-QQ110 198 0.013 0.96 15
C-QQ120 264 0.013 1.67 12
C-QQ20 146 0.009 0.60 14.5
C-QQ30 223 0.009 0.27 14.5
C-QQ40 236 0.009 0.25 14.5




TABLE 2

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
SYSTEM CONDUIT DATA

Conduit Sewer Pipe
ID Length Manning's Slope Diameter
(C-Upstream Manhole) (If) 'n (in)
C-QQ50 191 0.009 0.21 14.5
C-QQ60 131 0.009 0.38 14.5
C-QQ70 77 0.013 0.65 15
C-QQ80 199 0.009 2.66 14.5
C-QQ90 201 0.013 2.99 15
C-RR10 172 0.013 2.79 12
C-RR20 310 0.013 1.10 12
C-SS135 223 0.009 0.48 21
C-SS140 264 0.013 0.63 12
C-SS15 322 0.009 0.03 21
C-SS150 78 0.013 0.26 12
C-SS160 347 0.009 0.29 11.5
C-SS170 222 0.009 0.28 11.5
C-SS25 65 0.009 0.34 21
C-SS35 135 0.009 0.50 21
C-SS45 83 0.009 0.37 21
C-SS85 162 0.009 1.35 21
C-SS95 243 0.009 0.45 21
C-TT10 313 0.013 0.29 15
C-TT20 163 0.013 0.18 15
C-TT25 147 0.013 0.50 15
C-TT30 97 0.013 0.33 15
C-TT35 122 0.013 3.30 12
C-TT40 157 0.013 3.31 12
C-TT45 185 0.013 5.87 12
C-TT50 147 0.013 1.73 12
C-Uu10 200 0.013 0.16 12
C-W10 240 0.009 0.21 14.5
C-W30 159 0.009 0.44 14.5
C-VWV340 271 0.009 0.38 14.5
C-WW380 169 0.009 0.39 14.5
C-VV390 230 0.009 0.39 14.5
C-W40 163 0.009 0.25 14.5
C-W400 199 0.009 0.10 14.5
C-W410 183 0.009 0.62 14.5
C-W420 242 0.009 0.52 14.5
C-W50 69 0.009 0.58 14.5
C-WW100 108 0.009 0.22 14.5
C-WW110 259 0.009 0.15 14.5




TABLE 2

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
SYSTEM CONDUIT DATA

Conduit Sewer Pipe
ID Length Manning's Slope Diameter
(C-Upstream Manhole) (If) 'n (in)
C-WW120 111 0.009 0.09 14.5
C-WW130 214 0.009 0.42 14.5
C-WW140 161 0.009 0.19 14.5
C-WW150 165 0.013 0.36 15
C-WW155 72 0.013 0.1 15
C-WW160 65 0.013 0.42 15
C-WW170 113 0.013 0.13 15
C-WW180 242 0.013 0.25 15
C-Ww20 156 0.013 0.71 18
C-WW30 71 0.013 0.70 15
C-WwW410 250 0.013 0.36 12
C-WW420 249 0.009 0.08 11.5
C-WwW430 254 0.013 0.06 12
C-WW440 502 0.013 0.20 12
C-WwW450 264 0.011 0.09 12
C-WW460 35 0.011 0.09 12
C-Ww470 135 0.013 0.17 12
C-WW480 214 0.013 0.09 12
C-Wwa0 157 0.009 0.32 14.5
C-WW90 92 0.009 0.72 14.5
C-YY10 205 0.013 0.03 12
TOTAL 42,797
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TABLE 3

TOWN OF DEDHAM, MASSACHUSETTS

SEWER SYSTEM HYDRAULIC FLOW MODEL

SYSTEM JUNCTION DATA

Junction

Name Rim Crown Invert
(Manhole ID) Elevation Elevation Elevation

AA10 90.55 78.30 77.30
AA20 95.84 81.00 80.00
AA30 107.00 99.91 99.08
AA360 94.87 82.54 81.54
AA370 94.00 84.08 83.08
AA380 93.00 84.75 83.75
AA40 121.00 113.50 112.67
AA400 95.00 85.17 84.17
AA410 97.00 86.00 85.00
AA420 97.00 86.58 85.58
AA430 97.00 87.08 86.08
AA5 90.00 75.67 74.67
AA50 128.00 120.50 119.67
AABO 132.00 122.25 121.42
CCO05 91.00 76.13 74.30
CC10 85.30 76.35 74.52
CC110 94.00 81.70 80.70
CC120 94.00 82.20 81.20
CC130 93.00 82.63 81.80
CC140 93.00 83.83 83.00
CC20 92.00 81.20 80.20
CC30 92.00 79.67 74.60
DD10 92.00 75.65 74.82
DD100 93.00 84.28 83.45
DD20 98.00 76.78 75.95
DD30 93.00 81.13 75.78
DD90 93.00 83.01 82.18
EE10 92.00 80.30 79.30
EE11 89.90 81.15 80.15
EE16 91.44 81.58 80.58
FF10 91.12 79.95 78.70
FF20 91.27 80.15 78.90
GG10 94.50 84.67 83.17
GG100 89.40 87.45 86.20
GG130 108.60 88.60 87.60
GG20 95.11 84.87 83.37




TABLE 3

TOWN OF DEDHAM, MASSACHUSETTS

SEWER SYSTEM HYDRAULIC FLOW MODEL

SYSTEM JUNCTION DATA

Junction
Name Rim Crown Invert
(Manhole ID) Elevation Elevation Elevation
GG30 90.90 84.78 83.53
GG40 86.80 85.18 83.93
GG50 87.25 85.72 84.47
GG70 92.40 86.25 85.00
GG80 88.90 86.63 85.38
GG90 88.70 87.04 85.79
HH10 94.00 88.50 87.50
HH110 107.26 92.35 91.35
HH130 104.90 92.82 91.82
HH15 100.00 89.00 88.00
HH150 106.60 98.83 98.00
HH160 112.50 104.33 103.50
HH170 118.25 115.83 115.00
HH20 97.33 89.33 88.33
HH230 100.60 89.48 88.48
HH235 97.90 90.15 89.15
HH240 97.80 90.60 89.60
HH250 97.10 90.70 89.70
HH30 108.06 91.77 90.77
HH40 104.33 92.53 91.53
HH60 99.32 93.34 92.34
HH70 119.22 100.53 99.70
11360 87.80 72.38 70.38
JJ10 84.20 73.34 71.34
JJ1020 98.60 85.97 84.97
JJ1030 99.00 86.25 85.25
JJ1040 97.80 86.84 85.84
JJ1060 95.30 87.24 86.24
JJ1070 96.00 87.49 86.49
JJ1080 91.90 87.81 86.81
JJ1090 91.30 88.27 87.27
Jd120 91.25 74.58 72.20
JJ130 91.90 74.30 72.30
JJ170 92.40 74.40 72.40
JJ200 92.00 75.40 73.40
JJ210 94.10 76.37 74.37




TABLE 3

TOWN OF DEDHAM, MASSACHUSETTS

SEWER SYSTEM HYDRAULIC FLOW MODEL

SYSTEM JUNCTION DATA

Junction
Name Rim Crown Invert
(Manhole ID) Elevation Elevation Elevation
JJ230 94.20 76.64 74.64
JJ250 95.00 77.70 75.70
JJ270 95.10 77.90 75.90
JJ280 97.87 78.03 76.03
JJ370 94.92 78.70 76.70
JJ460 93.90 79.20 77.20
JJ470 94.60 79.60 77.60
JJ480 92.10 79.70 77.70
JJ490 97.50 80.10 78.10
JJ570 94.20 80.50 78.50
JJ580 91.00 80.60 78.60
JJ590 90.00 80.90 78.90
JJ620 91.11 81.20 79.20
JJ630 90.70 81.30 79.30
JJ631 93.10 81.10 79.60
JJ640 89.48 81.50 79.50
JJ650 91.16 82.31 80.30
JJ660 91.72 82.37 80.37
JJ670 92.06 82.49 80.49
JJ700 94.90 82.40 80.90
JJ701 97.00 83.40 81.90
JJ702 97.00 83.75 82.25
JJ703 95.50 81.90 80.40
JJ704 94.90 82.40 80.90
JJ710 94.60 82.93 81.43
JJ712 97.00 83.25 81.75
JJ720 97.50 83.50 82.00
JJ85s0 95.30 83.96 82.46
JJ860 95.30 84.34 82.84
JJ920 94.50 84.42 83.42
JJ925 93.00 84.50 83.50
JJ930 93.40 84.80 83.80
JJ940 96.20 85.50 84.50
JJ950 102.30 85.63 84.63
KK10 81.40 75.47 74.80
KK180 95.50 87.47 86.80




TABLE 3

TOWN OF DEDHAM, MASSACHUSETTS

SEWER SYSTEM HYDRAULIC FLOW MODEL

SYSTEM JUNCTION DATA

Junction

Name Rim Crown Invert
(Manhole ID) Elevation Elevation Elevation

KK40 87.70 7917 78.50
KK60 92.90 82.67 82.00
LL10 77.60 60.90 59.90
LL430 82.70 72.47 71.80
LL470 84.86 68.21 67.54
LL480 84.73 76.96 76.29
LL500 93.90 87.52 86.85
LL510 96.29 89.84 89.17
LL520 103.27 95.92 95.25
LL530 108.13 99.55 98.88
MM10 77.30 60.90 59.90
MM120 89.80 79.60 78.60
MM150 93.00 85.60 84.60
MM160 97.10 87.30 86.30
MM20 77.40 65.70 64.70
MM30 83.90 7210 71.10
MM40 84.30 75.00 74.00
0010 92.32 82.58 80.58
00100 88.90 83.75 81.75
001040 98.69 88.24 87.24
001050 106.11 88.71 87.71
001062 92.67 85.86 84.11
001065 97.33 85.95 84.20
001090 103.48 89.27 88.27
00110 88.70 83.92 81.92
00120 90.60 84.03 82.03
00130 89.20 84.19 82.19
00140 92.83 84.35 82.35
00150 93.26 84.50 82.50
00160 95.39 84.65 82.65
00170 96.91 84.55 82.80
00180 97.31 84.85 83.10
00190 96.68 85.08 83.30
00195 96.00 85.25 83.50
0020 90.10 82.73 80.73
00210 94.60 85.45 83.70




TABLE 3

TOWN OF DEDHAM, MASSACHUSETTS

SEWER SYSTEM HYDRAULIC FLOW MODEL

SYSTEM JUNCTION DATA

Junction
Name Rim Crown Invert
(Manhole ID) Elevation Elevation Elevation
00220 93.38 85.75 84.00
0030 91.20 82.81 80.81
0040 89.10 83.05 81.05
0050 91.80 83.15 81.15
0060 91.00 83.23 81.23
0070 91.90 83.38 81.38
0080 88.80 83.54 81.36
0090 89.20 83.70 81.70
00930 93.98 87.71 86.71
QQO08 51.25 4417 42.84
QQO09 51.24 44.67 43.34
QQ10 51.22 46.17 4492
QQ100 69.48 63.25 62.00
QQ110 70.52 65.15 63.90
QQ120 79.41 69.30 68.30
QQ20 54.77 47.05 45.80
QQ30 53.52 47.65 46.40
QQ40 53.97 48.25 47.00
QQ50 54.80 48.65 47.40
QQ60 55.07 49.15 47.90
QQ70 55.95 49.65 48.40
QQ80 61.85 54.95 53.70
QQ90 69.51 60.95 59.70
RR10 82.34 7410 73.10
RR20 85.11 77.50 76.50
SS135 101.25 91.58 89.83
SS140 100.31 92.50 91.50
SS15 94.90 86.03 84.28
SS150 100.59 92.70 91.70
SS160 102.42 93.70 92.70
SS170 101.56 94.31 93.31
SS25 94.33 86.25 84.50
SS35 95.00 86.92 85.17
SS45 95.40 87.23 85.48
SS85 96.33 89.41 87.66
SS95 97.67 90.50 88.75




TABLE 3

TOWN OF DEDHAM, MASSACHUSETTS

SEWER SYSTEM HYDRAULIC FLOW MODEL

SYSTEM JUNCTION DATA

Junction

Name Rim Crown Invert
(Manhole ID) Elevation Elevation Elevation

TT10 49.00 46.65 45.40
TT20 52.20 46.95 45.70
TT25 51.80 47.69 46.44
TT30 56.33 48.01 46.76
TT35 59.20 51.78 50.78
TT40 65.40 56.98 55.98
TT45 74.90 67.83 66.83
TT50 78.00 70.37 69.37
uu1o 103.24 94.62 93.62
W10 46.84 39.05 37.80
VW30 48.79 39.75 38.50
VV340 46.93 41.59 40.34
VV380 46.21 42.25 41.00
VV390 49.55 43.15 41.90
W40 53.10 40.15 38.90
VW400 5411 43.35 4210
W410 47.83 44.48 43.23
VW420 52.69 45,74 44.49
VV50 54.25 40.55 39.30
WW10 45.28 37.20 35.70
WW100 47.72 39.45 38.20
WW110 47.75 39.85 38.60
WW120 47.77 39.95 38.70
WW130 4712 40.85 39.60
WW140 47.09 41.15 39.90
WW150 47.70 41.75 40.50
WW155 48.00 41.83 40.58
WW160 48.46 42.10 40.85
WW170 49.56 42.25 41.00
WW180 51.80 42.85 41.60
WW20 48.42 38.30 36.80
WW30 49.40 38.55 37.30
WW410 48.44 43.50 42.50
WWwW420 46.91 43.70 42.70
WW430 46.29 43.84 42.84
WW440 46.94 44 .84 43.84




TABLE 3

TOWN OF DEDHAM, MASSACHUSETTS

SEWER SYSTEM HYDRAULIC FLOW MODEL
SYSTEM JUNCTION DATA

Junction
Name Rim Crown Invert
(Manhole ID) Elevation Elevation Elevation
WW450 47.83 45.07 44.07
WW460 47.36 45.10 4410
WW470 51.10 45.33 44.33
WW480 50.73 45.53 4453
WW80 48.19 38.55 37.30
WW90 47.96 39.21 37.96
YY10 51.69 45.59 44,59




TABLE 4

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 1 SCENARIO RESULTS
PEAK VELOCITY BELOW 1.4 FPS

Conduit Maximum Maximum
Conduit Design Design Pipe Computed Computed
ID Flow Velocity Size Flow Velocity
(C-Upstream Manhole) (cfs) (ft/s) (in) (cfs) (ft/s)
C-AA360 3.02 3.85 12 0.03 1.21
C-AA370 3.13 3.98 12 0.03 1.16
C-AA380 2.64 3.66 11 0.03 112
C-AA400 1.51 1.93 12 0.02 0.64
C-AA410 3.23 4.11 12 0.02 0.93
C-AA420 1.85 2.35 12 0.02 0.64
C-AA430 3.01 3.83 12 0.02 1.00
C-AABO 1.95 3.58 10 0.01 0.92
C-CC10 4.48 1.70 22 0.16 0.80
C-CC110 2.02 2.57 12 0.06 1.02
C-CC30 4.61 1.75 22 0.16 0.85
C-DD10 0.79 1.44 10 0.04 0.64
C-DD30 0.91 1.67 10 0.04 0.34
C-EE10 1.90 2.42 12 0.06 0.99
C-GG10 4.05 3.30 15 0.08 1.18
C-GG100 3.09 2.69 14 0.06 1.06
C-GG130 1.66 2.30 11 0.06 1.06
C-GG20 4.50 2.55 18 0.08 0.93
C-GG30 3.74 3.26 14 0.07 1.21
C-GG40 3.70 3.23 14 0.07 1.25
C-GG50 3.69 3.22 14 0.07 1.25
C-GG70 3.70 3.23 14 0.07 1.25
C-GG80 3.01 2.62 14 0.06 1.02
C-GG90 3.08 2.69 14 0.06 1.06
C-HH110 3.01 3.83 12 0.01 0.64
C-HH130 2.92 3.72 12 0.01 0.80
C-HH15 2.10 2.67 12 0.01 0.49
C-HH150 3.47 6.37 10 0.01 1.33
C-HH160 3.69 6.76 10 0.01 1.38
C-HH230 2.47 3.14 12 0.01 0.76
C-HH235 2.68 3.72 11 0.01 0.88
C-HH240 1.70 217 12 0.01 0.50
C-HH250 0.95 1.21 12 0.01 0.32
C-JJ630 13.41 4.45 23 0.23 0.83
C-JJ631 4.28 2.56 17 0.23 1.29
C-JJ670 6.01 1.91 24 0.64 1.32
C-JJ703 30.76 17.41 18 0.22 -0.70
C-4J704 10.48 6.28 17 0.22 0.68
C-JJ712 3.72 2.23 17 0.22 1.21
C-4J720 4.33 2.59 17 0.21 1.30
C-JJ92s 0.81 1.13 1 0.12 0.91
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TABLE 4

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 1 SCENARIO RESULTS
PEAK VELOCITY BELOW 1.4 FPS

Conduit Maximum Maximum
Conduit Design Design Pipe Computed Computed
ID Flow Velocity Size Flow Velocity

(C-Upstream Manhole) (cfs) (ft/s) (in) (cfs) (ft/s)
C-JJ930o 1.78 2.47 11 0.12 1.31
C-JJos0 1.17 1.49 12 0.12 0.98
C-MM10 0.13 0.17 12 0.05 0.32
C-0010 6.17 1.96 24 0.64 1.28
C-00100 5.76 1.83 24 0.62 1.23
C-001062 512 213 21 0.18 0.79
C-001065 4.56 1.89 21 0.18 0.87
C-00110 6.27 2.00 24 0.62 1.26
C-00120 6.03 1.92 24 0.62 1.25
C-00130 6.11 1.95 24 0.62 1.25
C-00140 6.01 1.91 24 0.62 1.24
C-00150 6.13 1.95 24 0.62 1.24
C-00160 6.20 1.97 24 0.62 1.25
C-00170 4.33 1.80 21 0.62 1.30
C-0020 6.13 1.95 24 0.64 1.26
C-0030 6.21 1.98 24 0.64 1.27
C-0040 6.07 1.93 24 0.64 1.25
C-0050 6.07 1.93 24 0.63 1.25
C-0060 6.21 1.98 24 0.63 1.26
C-0070 6.26 1.99 24 0.63 1.27
C-0080 6.02 1.92 24 0.62 1.24
C-0090 6.14 1.96 24 0.62 1.25
C-QQ09 4.38 3.14 16 0.12 1.37
C-SS15 3.61 1.50 21 0.18 0.83
C-SS150 1.80 2.30 12 0.12 1.27
C-TT10 3.48 2.84 15 0.12 1.19
C-TT20 2.77 2.26 15 0.12 1.1
C-TT30 3.71 3.02 15 0.12 1.36
C-Uu1o 1.40 1.79 12 0.07 0.91
C-W400 2.70 2.36 14 0.12 1.14
C-WW120 2.56 2.23 14 0.15 1.24
C-WW155 215 1.75 15 0.14 1.06
C-WW170 2.35 1.92 15 0.14 1.05
C-Ww180 3.22 2.62 15 0.14 1.26
C-WwW420 1.30 1.80 11 0.12 1.1
C-WW430 0.84 1.06 12 0.12 0.77
C-WWwW440 1.59 2.02 12 0.1 1.1
C-WW450 1.24 1.58 12 0.1 0.97
C-WW460 1.23 1.57 12 0.09 0.83
C-WW470 1.47 1.87 12 0.09 1.01
C-WwW480 1.09 1.39 12 0.09 0.84
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TABLE 4

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 1 SCENARIO RESULTS
PEAK VELOCITY BELOW 1.4 FPS

Conduit Maximum Maximum
Conduit Design Design Pipe Computed Computed
ID Flow Velocity Size Flow Velocity
(C-Upstream Manhole) (cfs) (ft/s) (in) (cfs) (ft/s)
C-YY10 0.61 0.78 12 0.09 0.63

TOTAL 83
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TABLE 5

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 1 SCENARIO RESULTS
SURCHARGE LOCATIONS

Uppermost Maximum
Junction Ground PipeCrown Junction Feet of
Name Elevation Elevation Elevation Surcharge Freeboard of Node
Manhole ID (ft) (ft) (ft) at Max Elevation (ft)
JJ703 95.50 81.90 82.42 0.52 13.08
JJ704 94.90 82.40 82.42 0.06 12.48
TOTAL 2

0O:\Dedham MA\2160019 - Town-Wide Flow Metering 2016\Report\2016 Model Tables\Report Sewer System Scenario 1, 2, 3 Surcharge.xls




TABLE 6

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 2 SCENARIO RESULTS
PEAK VELOCITY BELOW 1.4 FPS

Conduit Maximum Maximum
Conduit Design Design Pipe Computed Computed
ID Flow Velocity Size Flow Velocity
(C-Upstream Manhole) (cfs) (ft/s) (in) (cfs) (ft/s)
C-AA400 1.51 1.93 12 0.08 0.94
C-AA410 3.23 4.11 12 0.05 1.36
C-AA420 1.85 2.35 12 0.05 0.95
C-AABO 1.95 3.58 10 0.04 1.35
C-CC10 4.48 1.70 22 0.56 1.16
C-CC110 2.02 2.57 12 0.12 1.26
C-CC30 4.61 1.75 22 0.56 1.37
C-DD10 0.79 1.44 10 0.22 1.10
C-DD30 0.91 1.67 10 0.22 0.97
C-GG20 4.50 2.55 18 0.22 1.31
C-HH110 3.01 3.83 12 0.02 1.04
C-HH130 2.92 3.72 12 0.02 1.10
C-HH15 2.10 2.67 12 0.02 0.64
C-HH230 2.47 3.14 12 0.02 0.98
C-HH235 2.68 3.72 11 0.02 112
C-HH240 1.70 217 12 0.01 0.64
C-HH250 0.95 1.21 12 0.01 0.42
C-JJ630 13.41 4.45 23 0.64 1.00
C-JJ703 30.76 17.41 18 0.60 -0.99
C-JJ704 10.48 6.28 17 0.60 0.75
C-JJ925 0.81 1.13 11 0.29 1.27
C-JJ950 117 1.49 12 0.28 1.34
C-MM10 0.13 0.17 12 0.26 0.54
C-SS15 3.61 1.50 21 0.71 1.34
C-uu10 1.40 1.79 12 0.19 1.25
C-WW430 0.84 1.06 12 0.44 1.20
C-WW460 1.23 1.57 12 0.35 1.19
C-WWwW480 1.09 1.39 12 0.34 1.26
C-YY10 0.61 0.78 12 0.31 1.08
TOTAL 29
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TABLE 7

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 2 SCENARIO RESULTS
SURCHARGE LOCATIONS

Uppermost Maximum
Junction Ground PipeCrown Junction Feet of
Name Elevation Elevation Elevation Surcharge Freeboard of Node
Manhole ID (ft) (ft) (ft) at Max Elevation (ft)
JJ703 95.50 81.90 82.52 0.62 12.98
JJ704 94.90 82.40 82.52 0.16 12.38
TOTAL 2
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TABLE 8

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 2 SCENARIO RESULTS
FLOW RATIO ABOVE 1

Maximum Ratio of

Conduit Design Computed Max. to

Name Flow Flow Design
(C-Upstream Manhole) (cfs) (cfs) Flow
C-MM10 0.13 0.26 1.92

TOTAL 1
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TABLE 9

TOWN OF DEDHAM, MASSACHUSETTS

SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 3 SCENARIO RESULTS
PEAK VELOCITY BELOW 1.4 FPS

Conduit Maximum Maximum
Conduit Design Design Pipe Computed Computed
ID Flow Velocity Size Flow Velocity
(C-Upstream Manhole) (cfs) (ft/s) (in) (cfs) (ft/s)
C-AA360 3.02 3.85 12 0.04 1.34
C-AA370 3.13 3.98 12 0.04 1.29
C-AA380 2.64 3.66 11 0.04 1.25
C-AA400 1.51 1.93 12 0.03 0.71
C-AA410 3.23 411 12 0.02 1.02
C-AA420 1.85 2.35 12 0.02 0.71
C-AA430 3.01 3.83 12 0.02 1.11
C-AABO 1.95 3.58 10 0.02 1.01
C-CC10 4.48 1.70 22 0.91 1.33
C-CC110 2.02 2.57 12 0.12 1.27
C-DD10 0.79 1.44 10 0.16 0.69
C-DD30 0.91 1.67 10 0.15 0.79
C-GG20 4.50 2.55 18 0.25 1.36
C-HH110 3.01 3.83 12 0.03 0.98
C-HH130 2.92 3.72 12 0.04 1.23
C-HH15 2.10 2.67 12 0.04 0.75
C-HH230 2.47 3.14 12 0.04 1.16
C-HH235 2.68 3.72 11 0.04 1.33
C-HH240 1.7 217 12 0.02 0.76
C-HH250 0.95 1.21 12 0.02 0.51
C-JJ703 30.76 17.41 18 1.16 -1.29
C-JJ704 10.48 6.28 17 1.15 1.18
C-JJ712 3.72 2.23 17 1.01 1.35
C-MM10 0.13 0.17 12 0.67 0.83
C-WW460 1.23 1.57 12 0.70 1.32
C-YY10 0.61 0.78 12 0.57 1.28
TOTAL 26
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TABLE 10

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 3 SCENARIO RESULTS
PEAK VELOCITY ABOVE 10.0 FPS

Conduit Maximum Maximum
Conduit Design Design Pipe Computed Computed
ID Flow Velocity Size Flow Velocity
(C-Upstream Manhole) (cfs) (ft/s) (in) (cfs) (ft/s)
C-MM20 18.36 25.47 12 0.64 10.70

TOTAL 1
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TABLE 11

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 3 SCENARIO RESULTS
SURCHARGE LOCATIONS

Uppermost Maximum
Junction Ground PipeCrown Junction Feet of
Name Elevation Elevation Elevation Surcharge Freeboard of Node
Manhole ID (ft) (ft) (ft) at Max Elevation (ft)

JJ703 95.50 81.90 82.62 0.72 12.88
JJ704 94.90 82.40 82.63 0.27 12.27

MM10 77.30 60.90 61.00 0.10 16.30
TOTAL 3
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TABLE 12

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 3 SCENARIO RESULTS
FLOW RATIO ABOVE 1

Maximum Ratio of

Conduit Design Computed Max. to

Name Flow Flow Design
(C-Upstream Manhole) (cfs) (cfs) Flow
C-WWw430 0.84 1.02 1.22

TOTAL 1
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TABLE 13

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 4 SCENARIO RESULTS
PEAK VELOCITY BELOW 1.4 FPS

Conduit Maximum Maximum
Conduit Design Design Pipe Computed Computed
ID Flow Velocity Size Flow Velocity
(C-Upstream Manhole) (cfs) (ft/s) (in) (cfs) (ft/s)
C-AA360 3.02 3.85 12 0.05 1.37
C-AA370 3.13 3.98 12 0.04 1.33
C-AA380 2.64 3.66 11 0.04 1.28
C-AA400 1.51 1.93 12 0.03 0.73
C-AA410 3.23 4.11 12 0.02 1.05
C-AA420 1.85 2.35 12 0.02 0.73
C-AA430 3.01 3.83 12 0.03 1.13
C-AABO 1.95 3.58 10 0.02 1.04
C-DD10 0.79 1.44 10 0.36 1.00
C-DD30 0.91 1.67 10 0.35 1.25
C-GG10 4.05 3.30 15 0.24 1.25
C-GG20 4.50 2.55 18 0.23 1.31
C-HH110 3.01 3.83 12 0.04 1.06
C-HH130 2.92 3.72 12 0.05 1.33
C-HH15 2.10 2.67 12 0.05 0.80
C-HH230 2.47 3.14 12 0.05 1.23
C-HH240 1.70 217 12 0.03 0.82
C-HH250 0.95 1.21 12 0.03 0.55
C-JJ703 30.76 17.41 18 1.62 -1.19
C-dJ712 3.72 2.23 17.5 1.37 1.31
C-MM10 0.13 0.17 12 1.01 1.23

TOTAL 21
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TABLE 14

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 4 SCENARIO RESULTS
PEAK VELOCITY ABOVE 10.0 FPS

Conduit Maximum Maximum
Conduit Design Design Pipe Computed Computed
ID Flow Velocity Size Flow Velocity
(C-Upstream Manhole) (cfs) (ft/s) (in) (cfs) (ft/s)
C-MM20 18.36 25.47 11 0.85 11.32
C-LL480 6.53 18.70 8 0.39 10.26
TOTAL 2
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TABLE 15

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL

MODEL 4 SCENARIO RESULTS

SURCHARGE LOCATIONS

Uppermost Maximum
Junction Ground PipeCrown Junction Feet of
Name Elevation Elevation Elevation Surcharge Freeboard of Node
Manhole ID (ft) (ft) (ft) at Max Elevation (ft)
JJ703 95.50 81.90 0.79 82.69 12.81
JJ704 94.90 82.36 0.35 82.71 12.19
KK10 81.40 75.47 4.02 79.48 1.92
KK40 87.70 79.13 5.46 84.58 3.12
KK60 92.90 82.63 3.65 86.27 6.63
MM10 77.30 60.90 0.20 61.04 16.26
WW430 46.29 43.84 0.22 44.06 2.23
WWwW440 46.94 44.84 0.15 44.99 1.95
WW450 47.83 45.07 0.28 45.35 2.49
WW460 47.36 45.10 0.27 45.37 1.99
WW470 51.10 45.33 0.17 45.50 5.60
WW480 50.73 45.53 0.15 45.68 5.05
YY10 51.69 45.59 0.23 45.82 5.87
TOTAL 13
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TABLE 16

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 4 SCENARIO RESULTS
FLOW RATIO ABOVE 1.0

Maximum Ratio of

Conduit Design Computed Max. to

Name Flow Flow Design
(C-Upstream Manhole) (cfs) (cfs) Flow
C-JJ480 6.43 7.73 1.20
C-JJ580 5.69 6.44 1.13
C-JJ925 0.81 0.88 1.08
C-KK10 1.37 2.16 1.57
C-KK40 1.75 2.15 1.23
C-MM10 0.13 1.01 7.61
C-WW155 2.15 2.28 1.06
C-WW420 1.30 1.74 1.33
C-WW430 0.84 1.61 1.93
C-WW440 1.59 1.59 1.00
C-WW450 1.24 1.58 1.27
C-WWwW480 1.09 1.10 1.01
C-YY10 0.61 0.94 1.55

TOTAL 13
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TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL

TABLE 17

MODEL 5 SCENARIO RESULTS
PEAK VELOCITY BELOW 1.4 FPS

Conduit Maximum Maximum
Conduit Design Design Pipe Computed Computed
ID Flow Velocity Size Flow Velocity
(C-Upstream Manhole) (cfs) (ft/s) (in) (cfs) (ft/s)
C-AA400 1.51 1.93 12 0.20 1.27
C-AA420 1.85 2.35 12 0.14 1.27
C-HH110 3.01 3.83 12 0.09 1.34
C-HH15 2.10 2.67 12 0.11 1.01
C-HH240 1.70 217 12 0.07 1.05
C-HH250 0.95 1.21 12 0.07 0.72
TOTAL 6
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TABLE 18

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 5 SCENARIO RESULTS
PEAK VELOCITY ABOVE 10.0 FPS

Conduit Maximum Maximum

Conduit Design Design Pipe Computed Computed

ID Flow Velocity Size Flow Velocity
(C-Upstream Manhole) (cfs) (ft/s) (in) (cfs) (ft/s)
C-L1L480 6.53 18.70 8 0.90 13.11
C-MM20 18.36 25.47 11.5 1.32 11.99
C-00930 12.66 16.11 12 2.97 11.24
C-AA30 10.30 18.90 10 0.83 10.25
C-MM150 11.02 15.29 11.5 1.44 10.01

TOTAL 5
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TABLE 19

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL

MODEL 5 SCENARIO RESULTS

SURCHARGE LOCATIONS
Uppermost Maximum
Junction Ground PipeCrown Junction Feet of
Name Elevation Elevation Elevation Surcharge Freeboard of Node
Manhole ID (ft) (ft) (ft) at Max Elevation (ft)
DD10 92.00 75.65 75.85 0.19 16.15
JJ480 92.10 79.70 79.72 0.02 12.39
JJ490 97.50 80.06 80.12 0.06 17.38
JJ570 94.20 80.46 80.46 0.01 13.74
JJ580 91.00 80.56 80.87 0.31 10.13
JJ590 90.00 80.86 81.10 0.24 8.90
JJ620 91.11 81.20 81.41 0.21 9.71
JJ630 90.70 81.26 81.41 0.15 9.29
JJ631 93.10 81.06 81.59 0.53 11.51
JJ640 89.48 81.50 81.74 0.24 7.74
JJ703 95.50 81.90 82.89 0.99 12.61
JJ704 94.90 82.36 82.93 0.58 11.97
JJ710 94.60 82.89 83.05 0.16 11.56
JJ712 97.00 83.21 83.22 0.01 13.78
KK10 81.40 75.47 81.40 5.93 0.00
KK180 95.50 87.43 89.15 1.72 6.35
KK40 87.70 79.13 87.70 8.58 0.00
KK60 92.90 82.63 90.25 7.62 2.66
MM10 77.30 60.90 61.33 0.62 15.97
00100 88.90 83.75 84.16 0.41 4.74
001040 98.69 88.20 88.91 0.71 9.78
001050 106.11 88.67 90.06 1.39 16.05
001062 92.67 85.86 86.68 0.82 6.00
001065 97.33 85.95 86.74 0.79 10.59
001090 103.48 89.23 90.77 1.54 12.71
00110 88.70 83.92 84.38 0.46 4.32
00120 90.60 84.03 84.54 0.51 6.06
00130 89.20 84.19 84.77 0.58 4.43
00140 92.83 84.35 85.01 0.66 7.81
00150 93.26 84.50 85.22 0.72 8.04
00160 95.40 84.65 85.42 0.77 9.98
00170 96.91 84.55 85.81 1.26 11.10
00180 97.31 84.85 85.96 1.11 11.34
00190 96.68 85.08 86.10 1.02 10.58
00195 96.00 85.25 86.26 1.01 9.74
00210 94.60 85.45 86.43 0.98 8.16
00220 93.38 85.75 86.61 0.86 6.76
0040 89.10 83.05 83.13 0.08 5.97
0050 91.80 83.15 83.29 0.14 8.51
0060 91.00 83.23 83.42 0.19 7.58
0070 91.90 83.38 83.64 0.26 8.26
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TABLE 19

TOWN OF DEDHAM, MASSACHUSETTS

SEWER SYSTEM HYDRAULIC FLOW MODEL

MODEL 5 SCENARIO RESULTS

SURCHARGE LOCATIONS
Uppermost Maximum
Junction Ground PipeCrown Junction Feet of
Name Elevation Elevation Elevation Surcharge Freeboard of Node
Manhole ID (ft) (ft) (ft) at Max Elevation (ft)
0080 88.80 83.54 83.87 0.33 4.93
0090 89.20 83.70 84.08 0.38 512
SS15 94.90 86.03 86.82 0.79 8.08
SS25 94.33 86.25 86.84 0.59 7.49
WW410 48.44 43.50 43.54 0.04 4.90
WW420 46.91 43.70 4414 0.44 2.77
WW430 46.29 43.84 45.02 1.18 1.27
WW440 46.94 44.84 46.71 1.87 0.23
WW450 47.83 45.07 47.32 2.26 0.51
WW460 47.36 45.10 47.36 2.26 0.00
WW470 51.10 45.33 47.71 2.39 3.39
WW480 50.73 45.53 48.25 2.73 2.48
YY10 51.69 45.59 48.65 3.06 3.04
TOTAL 54
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TABLE 20

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 5 SCENARIO RESULTS
FLOW RATIO ABOVE 1.0

Maximum Ratio of
Conduit Design Computed Max. to
Name Flow Flow Design
(C-Upstream Manhole) (cfs) (cfs) Flow
C-JJ170 10.50 15.30 1.46
C-JJ230 14.18 15.16 1.07
C-4J270 13.38 15.02 1.12
C-JJ470 12.40 13.75 1.11
C-JJ480 6.43 13.75 214
C-JJ490 13.26 13.56 1.02
C-JJ580 5.69 11.76 2.07
C-JJ620 11.03 11.69 1.06
C-JJ640 7.43 8.19 1.10
C-JJ660 6.31 8.15 1.29
C-JJ670 6.01 8.14 1.35
C-JJ925 0.81 1.65 2.03
C-JJ950 1.17 1.58 1.35
C-KK10 1.37 2.46 1.79
C-KK40 1.75 2.47 1.41
C-MM10 0.13 1.63 12.38
C-0010 6.17 8.12 1.32
C-00100 5.76 7.40 1.28
C-001040 2.08 2.96 1.42
C-001050 1.74 2.74 1.58
C-001090 2.40 2.79 1.17
C-00110 6.27 7.39 1.18
C-00120 6.03 7.39 1.23
C-00130 6.11 7.39 1.21
C-00140 6.01 7.37 1.23
C-00150 6.13 7.21 1.18
C-00160 6.20 7.13 1.15
C-00170 4.33 7.05 1.63
C-0020 6.13 8.08 1.32
C-00830 6.21 8.07 1.30
C-0040 6.07 8.05 1.33
C-0050 6.07 8.04 1.32
C-0060 6.21 8.02 1.29
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TABLE 20

TOWN OF DEDHAM, MASSACHUSETTS
SEWER SYSTEM HYDRAULIC FLOW MODEL
MODEL 5 SCENARIO RESULTS
FLOW RATIO ABOVE 1.0

Maximum Ratio of

Con