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Introduction

1. . INTRODUCTION
1.1 Report

This report is submitted in connection with the site plan submission entitled, “Amended Preliminary Master
Plan, Plapmed Unit Development, Assembly Square Drive (APMP PUD ASD}, Somerville, Massachusetts”,
dated May 2014 (the “Project”) and the previously approved “Amended Preliminary Master Plan, Planned Unit
Development, Assembly Square Drive (PMP PUD ASD), Somerville, Massachusetts™, dated June 2010.

For Site Locﬁtion Map refer to Figure 1.

For existing utilities referenced in this report pleaée refer to the drawings in the Siie Plans entitled:
e  Utility As-Builts SV-1 thru SV-13 dated March 9, 2012

For proposed utilities referenced in this report please refer to the drawings submission entitled:

*  Grading, Drainage and Utility Plans 1 thru 5 dated May 2014

1.2 Study Description

This report confirms and updates findings in a report by Green International Affiliates, Inc., (GIA), which
analyzed for the Somerville Office of Housing and Community development (OHCD), all existing utilities, and
future improvements within the Assembly Square Revitalization Area (ASRA), The GIA report is entitled
“Utility Analysis Report (UAR) for Assembly Square Revitalization Area Somerville, Massachusetts” and was
completed in November, 2001. The report describes the locations, sizes and capacities of the following existing
utility systems: sanitary sewers, water mains, storm-water surface drainage, telephone, gas, electric, cable TV,
communication and fire alarms. The OHCD developed a potential build-out scenario in that report for the entire
ASRA which was used as the base for the existing utility analyses and to identify the necessary improverments
needed to support the potential build-out. _

This report confirms the existing utility findings in the GIA Report and suggests proposed utility improvements
in a similar format as was presented in the GIA report to support this Project,

This report was prepared using some of the information contained in the 2001 GIA Utility Analyses. In order to
avoid repeated references to the GIA 2001 Utility Analyses, this report contains all the utility existing
information, data and analyses that are valid for current conditions. Any additional information regarding
existing utility information that has been recognized since the previously approved PMP PUD is also reflected
in this report.
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13 Existing Utilities
Existing utilities information within the PUD area were obtained from actual on the ground instrument survey
preformed by Vanasse Hangen Brustlin, Inc. (VHB) in March of 2010 and March of 2012. Some underpround
utilities are based on field observation and information of record. They are not warranted to be exact,

1.4 Existing Utility Improvements follow-up

The master developer, Federal Realty lovestment Trust, has constructed all necessary wtility infrastructure for
the full buildout of the Project in the p_roposed streets of the PUD area in 2010 and 2012,
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Water Distribution System

Existing Conditions

2 WATER SUPPLY AND DISTRIBUTION SYSTEM

2.1 Existing Water Supply and Distribution System

The City of Somerville owns and maintains the public water distribution system that services the Assembly
Square Revitalization Area (ASRA). The City’s water distribution system supplies both domestic and fire
protection water to the area, This system is part of a city-wide interconnected network that is supplied by the
Massachusetts Water Resources Authority (MWRA) through seven metered connections. The City is supplied
by both MWRA’s high service and low service pressure systems. The water distribution system within the
Agsembly Square area is part of the City’s low service system.

MWRA Meter 91 is located at the intersection of the Fellsway West and Middlesex Avenue and provides the
“closest supply of water to the Assembly Square area from a 48-inch cast iron water main located in Middlesex
Fells Parkway (Fellsway). The City does not have any water storage facilities or any pumping stations that
" service this area.

The MWRA has preformed water main improvements to Meter 91 and the existing 48-inch water main located
in Middlesex Fells Parkway. The water main improvements consisted of cleaning, cement-mortar lining,
internally sealed joints, 48-inch restrained joint pipe and valving.

Information provided by the MWRA concerning Meter 91 is as follows:
The Average Hydraulic Grade Line Elevations is 184 ft. (Boston City Base Datum)
Refer to Appendix “B” for the MWRA Meter 91 water readings and-Somerville’s total daily water
flows between 2004 and 2006.

The existing system is comprised of water mains ranging in age from 1917 to 1982 and in varying conditions.
The water distribution system is described as follows:

¢  More that half of the system was installed in the 1920°s while most of the remaining mains were
installed during the 1970°s and 1980°s,

¢ The City’s water mains sizes are all 8-inch diameter and larger which meets the minimum
recommended size for adequate fire flows,

¢ The primary connection to the MWRA meter is a 20-inch diameter cast iron main installed in 1925 by
the City within and along Middlesex Avenue,

o  Several branch lines of varying diameter feed off the 20-inch main between Middlesex Avenue and the
Fellsway.

o The remainder of the system along Foley Street, Assembly Square Drive and Mystic Avenue consist of
a 12-inch diameter pipe interconnected to create several loops.
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o  The piping network in this area, for the most part, was installed to create a looped system around
buildings sites and is interconnected to the city-wide network at several locations,

¢ The piping has generally been installed within the limits of the City’s roadway system and has
sufficient valving at most intersections to facilitate lSOlatl()Il and redirection of the flow durmg
emergency or maintenances situations, ‘

*  As part of the ongoing approved work a portion of the existing 12-inch water main within Assembly
Square Drive was replaced due to its poor condition. Also, a 20-inch water main has been constructed

within Foley Street and the future extension of Assembly Square Drive in order to service the future
development.

Existing Water System Demaonds

Average Day and Maximum Day Demands

Currently, the ASRA is primarily being used for retail, office and industrial purposes. Existing water demand
was calculated for the average day and the maximum day demand based on the existing uses that make up the
ASRA., Based on existing information the flow rates caleulated for the existing uses for the average day demand

and maximum day demand were 64 GPM and 115 GPM, respectively,

Needed Fire Flow

The water system within the Project area provides both domestic and fire flow water supply. The City’s existing
water distribution networl within this area has, on average, fire hydrants located 300 feet apart throughout the

entire area. This spacing meets the typical maximum recommended distance between hydrants in an urban
sefting.

The minimum Needed Fire Flow (NFF) for MWRA Meter 91 and maximum Insurance Services Office (ISO)
requirements for a Community are:

Fire Flowrate
Estimated minimum NFF requirements

to be supplied by MWRA for meter 91: 2,000 gpm

Maximum requirements a community is
required to supply according to the ISO; 3,500 gpm

The required minimum residual pressure at any location within the distribution system during a fire flow
situation is 20 psi.

Existing Water System Analysis

Computer hydraulic analysis was performed by GIA, and confirmed by VHB, for the existing ASRA area water
distribution system to determine system capacity and to provide a baseline for comparison of future system

demands. The analysis included a limited computer network model on order to simulate several scenarios
including:

1. Existing Average Day Demand
2. Existing Maximum Day Demand
3.  Existing Maximum Day Demand Plus 2,000 gpm Fire Flow

The computer hydraulic analysis has indicated that the existing system has sufficient capacity for all scenarios.
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Proposed Conditions

2.2 PROPOSED WATER SYSTEM

2.2.1 Proposed System Demands

The full build out of Amended Preliminary Master Plan within the Project area will result int an increase in the
water demands on the existing system, The future average day flowrates and maximum day flowrates were
developed by utilizing proposed land use areas as shown in Figure 3.2.

2.2.2  Proposed System Analysis

VHB performed a preliminary computer hydraulic analysis of the proposed conditions utilizing information
obtained from the MWRA and hydrant flow test information to further explore the availability of water flow at
the higher flow rate set by the ISO. The computer model was calibrated based on a hydrant flow test performed
by VHR on September 13, 2006, at the intersections of McGrath Highway and Kensington Avenue with
Middlesex Avenue. This hydrant is connected to the 20-inch water main in Middlesex Avenue. The hydrant
flow test computation converted to a base of 20 psi resulted in a flow of 5,645 gpm. Since the previously
approved PUD PMP, VHB performed additional hydrant flow tests on March 14, 2007 and August 18, 2011 in
order to further refine and confirm the computer model, Refer to Appendix “A” for hydrant flow test
computations.

A preliminary hydraulic analysis was preformed for future demands on the existing/proposed water distribution
systerms, The analysis includes utilizing the Future conditions model and performing several scenarios
including: '

Future Average Day Demand 704 gpm
Future Maximum Day Demand 1,060 gpm
Future Maximum Day Demand Plus 2,000 gpm Fire Flow 3,060 gpm
Future Maximum Day Demand Plus 3,500 gpm Fire Flow 4,560 gpm

:]:.ual\)!—

A fire flow of 3,500 gpm is the maximum requirement a community is required to supply according to the ISO
standards.

Based on VHB analysis the Future Maximum Day Demand and 3,500 gpm fire flow can be achieved within the
Project area after the proposed water improvements are constructed.

2.3 Proposed Water System Improvements

The following proposed water mains will be installed or have already been constructed as part of the ongoing
approved work in order to provide loop connections throughout the Assembly Square PUD area.

e Connected a new 20-inch water main from the existing 20-inch water main in Middlesex Avenue,
continued along the future extension of Assembly Square drive to Foley Street then contittued west
along Foley Street to Middlesex Avenue where the new 20-inch water main was connected back into
the existing 20-inch water main in Middlesex Avenue. The newly constructed 20-inch main in Foley
Sireet replaced the existing 12-inch water main installed in 1928,
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¢  Extended water mains, ranging in size from 8 to 20-inch, from the newly constructed 20-inch water
main in Grand Union Boulevard along Artisan Way, Great River Road, Canal Street, Foley Street and
Revolution Drive where they are interconnected in order to create multiple looped systems.

»  Loop a proposed 12-inch water main on the Parcel 1A site from the recently replaced 12-inch water
main in Grand Unien Boulevard to Revolution Drive.
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Sanitary Sewer

Existing Conditions

3.1 Existing Sewer System

The City of Somerville owns and maintains the sanitary sewer systern in the ASRA area. The sanitary sewer
system within the area is a separated system with storm drainage collected in an independent system,

All of the master planned sanitary sewer mains have been instafled in the ASRA. The pipe starts as an 8" at the
norih end of the Site. The pipe sizes increase to an 187 as they discharge towards the southern end of the Site,
The reconfigured and reconstructed sewer system in N, Union Street connects to a 24” pipe prior to discharging
to the City of Somerville Regulator Manhole, which is the connection to the MWRA system.

.|
Proposed Conditions

3.2.1  Propoesed Sewer System

All of the sewer mains in the ASRA have been constructed as part of the previous construction phases of the
project. All of the improvements have been consistent with the Preliminary Master Plan and PUD approval

processes. The total amout of sewer frow from the project is essentially unchanged. The distribution of the

sewer flow to the system is also basically unchanged. The sewer system has adequate capacity to handle the
sewer flows from the project as proposed.

3.2.2  Proposed Sewer System Analysis

The average daily wastewater flows rates used in the analysis are based on Commonwealth of Massachusetts,
Sewet System Extension and Connection, regulation 314 CMR 7. Wastewater peak flows rates were determined
by multiplying the average daily flow by a peaking factor of four. The proposed land uge areas and calculated .
flow rates are shown on Figure 3.2, The proposed development in the PUD-ASD area will increase wastewater
flows to the MWRA interceptor sewer.

3.2.2  Proposed Sysiem Improvements

Based on the sewerage flows generated by the proposed development it was necessary to replace the existing
12-inch sewer lines within Assembly Square Drive with propeosed 18-inch and 12-inch sewer trunk lines. These
improvements have already been made as part of the ongoing approved work. The total peak sewer flows from
the proposed development will generate 3.11 +/- mgd. The 18-inch sewer trunk line has a design capacity of
5.1 +/- mgd at a slope of 0.003 +/- with an average velocity of 5 ft per second. The 18-inch sewer trunk line
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will have the capacity to handle all peak sewer demands of the Proposed Development with an excess capacity
of 2.0 +/- mgd.

To address existing sewer configuration issues at the intersection of Assembly Square Drive and North Union
Street, the following new sewer alignment and connections were constructed and are shown on the submitted
PUD drawings:

¢  The new 18-inch trunk line within North Union Street will pick up the sewer flows from the existing
12-inch sewer, which collects sewer discharge from the Home Depot and Circuit City at SMH 32,

»  The installation of a Special Drop Sewer Manhole will be constructed over the existing 24-inch sewer
and 18-inch metal sewer at the existing drop connection of the existing 12-inch sewer. The new 18-
inch trunk line connects into the Special Drop Sewer Manhole,

Sewer Mitigation

The Project has received {wo Sewer Extension and Connection Permits from DEP for discharging into the
municipal and MWRA collection system, The first permit was approved on October 8, 2009 (Permit No.
X229252) and included details of the sewer mitigation plan. Mitigation to offset flows is required to be
implemented as part of the conditions for granting the connection. The mitigation program has been approved
by the reviewing agencies. The second perimit dated November 10, 2011 (Permit No. X239330) was for the
connection of additional flow from a new phase of the development consistent with the master plan. A sewer
permit application for the remaining flows from the entire project has been reviewed and approved by the City
of Somerville Engineering and DPW departments. The proposed mitigation for the entire project has remained
unchanged.

The mitigation took measures to reduce and/or eliminate non-sanitary sewerage flows, including the completed
sewer improvements in Assembly Square Drive, the completed improvements in Foley Street and Mystic
Avenue, off-site improvements completed in the Ten Hills neighborhood, removal of illicitly-connected catch
basins on Mystic Avenue, Lombardi Street and Broadway, reduction of flows into the Somerville Marginal

Conduit and a financial contribution to the City of Somerville in the form of funds specifically designated for I/I
improvements.

The specific inflows and infiltration to be removed from the system are as follows:

Total Build Out (District A-1 and B-1 minus ¥acht Club)

Proposed Project Added Total Sewer Flows = 777,116 gpd
Minus Existing Redeveloped Areas within District B-1 = 30,361 gpd
Proposed Net Increase in Sewer Flows— 746,755 gpd
Required DEP 4:1 Mitigation= 2,987,020 gpd

Proposed Mitigation @4:1 (Completed)

e  The proponent has constructed improvements in the Ten Hills Area including sewer main replacement,
sewer manhole replacement and pipe lining to complete the Sewer Inflow and Infiltration mitigation
requirements for 610,000 gallons.

e Infiliration into the existing vitrified clay sewer pipes within the entire PUD area has been eliminated
with the installation of approximately 1,800 feet of new 18-inch sewer pipes and 3,400 feet of 12-inch
sewer pipes. Flow metering of existing pipes determined the potential for elimination of 78,000 gallons
per day, The conditions of the sewer extension permit require future flow monitoring to determine if
this volume reduction has been achieved,
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e Disconnection of illicitly-connected catch basins on Mystic Avenue, Lombardi Street and Broadway
that will remove approximately 294,000 gallons per day has been completed.

e Approximately 1,200,000 galions per day will be removed from the Somerville Marginal Conduit by
stormwater improvements in the PUD, ’ )

o The proponent has made a financial contribution to the City of Somerville specifically designated for
Infiltration/Inflow removal projects, offsetting 810,000 gpd of new sewer flows.

Summary:

. o Proposed Project Total Sewer Flows= - 777,116 gpd

e Required Mitigation = 2,987,020 gpd

e  Mitigation Description ' Sewer Flows
Ten Hills Area = 610,000 gpd

/I reduction from existing PUD sewers = 56,000 gpd

Tllicitly Connected CB disconnection = 73,553 gpd
Removal of flows from SMC = : 1,200,000 gpd
Financial Contribution offset = 1,047,467 gpd

Tota] = 2,987,020 gpd
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‘Stormwater Drainage System

Pre-Existing Conditions

4.1

WhthprofWat-

Pre-Existing Drainage System

In 2001 Green International Affiliates, Inc. (GIA) prepared a Utility Analysis Report (UAR) of the Assembly
Square Revitalization Area for the City of Somerville, Office of Housing and Community Development
(OHCD). This report contains an inventory and analysis of the existing stormwater drainage infrastructure as
well as some recommendations for drainage improvements during future development of the area. The GIA
Report was used in conjunction with field survey information to analyze the existing stormwater drainage
system for this Amended Preliminary Master Plan, Planned Unit Development (PUD) submission,

The proposed Project Site is located on Assembly Square Drive in the City of Somerville, Massachusetts. The
majority of the Project Site was previously covered with existing buildings, roadways, and parking lots or areas
that were previously developed and demolished. The Project Site is generally fiat, ranging from approximate
elevation 9 feet (NGVD) to 12 feet (NGVD) with the exception of a portion of Assembly Square Drive that _
slopes rapidly to reach an elevation of 30 feet (NGVD) at its connection to Mystic Avenue, The majority of the
Project Site is covered by impervious or near-impervious surfaces. NRCS Soil Maps for Middlesex County
(NRCS Web Soil Survey, 4-13-95) show the existing soils to be Urban land with wet substratum (603) and
Udorthents with wet substratum (655). Geotechnical information available at the time of this report classifies
the soils as hydrologic soils group D, which has low infiltration potential. Detailed soils information and a soils
map are included in Appendix C. The cover condition and soils present in the Project Site result in minimal
mfiltration of stormwater under existing conditions, Areas at the north and east of the Project Site that were
historically occupied with railroad and manufacturing facilities are currently vacant or unmaintained. Under
pre-existing conditions, much of the stormwater collected in the Project Site discharges untreated to the existing
Massachusetts Water Resources Authority (MWRA) 84-inch Somerville Marginal Conduit (SMC} or to the
Mystic River as overland flow or via pipe upstream of the Amelia Barhart Dam. The MWRA 84-inch SMC
discharges downstream of the Amelia Earhart Dam to the tidally influenced portion of the Mystic River.
Stormwater runoff discharging to the MWRA 84-inch SMC has been an ongoing area of concern for the
MWRA as the SMC currently acts as a combined sewer overflow (CSO) during some large storm events and
high tide conditions at the outfall,

Under current conditions, a iew dedicated 72-inch drainage outfall discharges downstream of the Amelia
Barhart Dam to redirect stormwater flows and to help alleviate the potential for CSOs into the Mystic River,
This is consistent with the goals for improving water quality in the Mystic River.
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Proposed Conditions

4.2
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Proposed Stormwater Management System

The Project was designed to comply fully with the Massachusetts Stormwater Management Regulations for a
re-development project and the applicable City of Somerville requirements. The Proponent constructed
improvements to existing roadways, construction of new roadways and drives, expansion of the DCR waterfront
park and the expansion and upgrade of underground utility infrastructure. The proposed design includes LID
and water quality measures that will protect the surrounding natural resources, as described in this report, from
degradation as a result of stormwater runoff.

The design options for the stortn drain system required close consideration of the adjacent properties, including
the MBTA. Orange Line, the existing DCR waterfront park and existing commercial uses. Anothet key
consideration of the storm drain system in the Assembly Square area is the existing 36-inch connection to the
MWRA 84-inch SMC. As previously mentioned, during large storm events and high tide conditions at the
SMC outfall, the SMC has historically experienced combined sewer overflows into the non-tidal portion of the
Mystic River, upstream of the Amelia Earhart Dam. In order to avoid any increased impacts to the MWRA 84-
inch SMC, it is proposed to abandon the existing 36-inch connection to the MWRA 84-inch SMC and construct
a new 72-inch storm drain trunk line that will discharge at & new outfall downstream of the Amelia Earhart
Dam, in the tidal portion of the Mystic River. The MWRA has analyzed the benefits that the disconnection of
the 36-inch pipe will have on the MWRA 84-inch SMC. This new storm drain trunk line includes a tide-gate
near the outfall to prevent tidal waters from entering and surcharging the new drainage system during periods of
high tide.

The new trunk line proposed for the Project was constructed within the extension of Foley Street, and then
continmed under the MBTA tracks and through property owned by the Commonwealth of Massachusetts. A
portion of this pipe was constructed in 2009 as part of the infrastructure necessary for the approved Phase 1-
AA. See attached plans for the location of the 72-inch storm drain outfall. This design will significantly
decrease stormwater runoff to the Mystic River above the Amelia Eathart Dam, and eliminate stormwater flows
from the Project Site to the MWRA 84-inch SMC. As a result, the design would help alleviate baclups within
the MWRA 84-inch SMC and decrease the amount of combined sewer overflows (CSOs) above the Amelia
Earhart Dam,

Goals for the design of the proposed drainage system for the Project include the following:

Reduce discharge to the MWRA 84-inch SMC.
Incorporate LID techniques into the design to the maximum extent practicable.

Design systems for long-term efficiency by providing concise operation and maintenance requirements.

Y ¥ ¥ Y

Upgrade existing drainage system components to ensure adequate capacity is provided for a 10-year storm
event at a minimum,

»  Improve the water quality of runoff for the proposed redevelopment areas.
These goals are fulfilled through many design components as described below.

The full-build drainage system follows the Stormwater Management Regulations and Best Management
Practices as outlined in this report in order to provide long-terin protection of natural resources in and arcund
the Project.

Stormwater runoff from the Project will be collected in deep-sump catch basins with oilldebris traps and treated
in off-line water quality units before discharging to the new 72-inch stormwater outfall. Regular sweeping
programs for roads, parking and loading areas and a scheduled catch basin cleaning program are proposed for

|
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pollutant source reduction. LID stormwater management techniques have been incorporated into the design as
much as possible for stormwater quality and temperature control and are further described in this report.

Water Quantity and Quality Control

The proposed stormwater management system includes a number of proprietary structural and non-structural

" Best Management Practices (BMPs) to provide water quality mitigation for land uses with higher potential

pollutant loads (LUHPPL) due to high intensity use. It should be noted that in the full build out condition the
majority of the proposed parking spaces that attribute to the high intensity use of the Project will be in
underground or structured garages rather than large surface parking lots, Any oil and grit in the runoff from the
garages will be captured in structured separators prior to discharge to the sanitary sewer system rather than the

- gtormwater closed pipe drainage system, Proposed surface parking facilities utilized during interim phases will

discharge to the stormwater closed pipe drainage system and will be in compliance with the Massachusetts
Stormwater Management Regulations, Additionally, upon completion of the MBTA Orange Line Station the
number of vehicle trips to the Project Site will be significantly reduced further reducing the impacts of oil and
grit. Stormwater runoff from the small percentage of proposed on-sireet parking, in addition to street sweeping
and deep sump catch basins, will be treated by specific structural stormwater BMPs that are suitable for such an
application. Although the 72-inch stormwater outfall will discharge into the tidal portion of the Mystic River .
which is currently a “Prohibited” shellfish growing area, the first inch of runoff has been designed to be treated
consistent with the DEP requirement for treatment of one inch for critical areas. Water quality BMPs are
designed to provide at least 80 percent total suspended solids (T'SS) removal in accordance with the
Massachusetts Stormwater Management Regulations. Source control, an operation and maintenance program,
snow management, and spill prevention BMPs will be implemented within the Project, Other BMPs that may be
used throughout the Project include water quality units, bioretention basins, biofiltration islands, green roofs,
tree filter boxes, rainwater recovery, permeable asphalt and permeable pavers. Specific BMPs will be evaluated
and reviewed for each future individual phase by the Somerville Conservation Commission (SCC).

Analysis of Stormwater Management Revisions

The proposed changes to the hiydrology of the Site since the Amended Preliminary Master Plan revision dated
June 2010 to the present application includes a reduction in impervious material cover type that will result in a
reduction in stormwater runoff, The revisions to the Project areas are summarized in the following
¢ The revisions to Block 6 include a larger roof area and a removal of the small rain garden. The rain
garden was provided for water quality purposes only and did not provide detention volume. Watet
quality treatment will be provided with a suitable structure for parking deck rooftop.
¢ The revisions to both Block 7 and 8 include a reduction in block area to account for the additional area
located in the median (Median Park) of Assembly Row. For the purposes of the closed pipe
calculations this additional park area was analyzed as entirely impervious as a conservative
assumption.
s  The revisions to Parcel 11A consist of a large increase in landscaped area as compared to the previous
designs and submissions.

The peak discharge from the project site has been reduced from the previously approved discharge rates, See
following table of closed pipe calculations for the peak discharge rates using StormCAD and the high tide
elevation for a tailwater condition.

)
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4.2.2

Whiipra]iWat.

@ msmﬂangmﬂmmﬂ,.m;

Closed Pipe Calculations - Peak Discharge Rates (cubic feet per second)

10-year 25-year  100-year

72” Stormwater Outfall _
Previous Design 108.9 156.7 221.2
Current Design 104.2 1394 181.1

Propesed Stormwater Management System Improvements

The purpose of the Stormwater Management Plan (the Plan) is to provide long-term protection of natural
resources in and around the Project Site, This is achieved by implementing water quality and quantity control
measures designed to decrease the amount of pollutants discharged from the Project Site, increase the quality of
stormwater recharged on the Project Site, and control discharge rates. A final stormwater management plan for
each future individual phase will be locally reviewed and approved by the Somerville Conservation
Cormmission,

Low Impact Development (I.ID) Features

Low impact development techniques combine functional site design with pollution prevention in order to reduce
impacts to nearby water resources. LID can be very effective for new and ultra urban areas, where space is a
limiting factor, by selecting LID practices that focus on decentralizing stormwater management at the Project
Site and incorporating vegetated stormwater managernent techniques into the design as mwuch as possible to
reduce peak runoff rates and provide treatment to improve water quality. The practices that may be
implemented include: green roofs, bioretention basins (rain gardens), biofiltration islands, tree box filters,
porous pavements, and rainwater recovery. In addition to improving water quality, these LID practices will also
reduce the temperature of the stormwater discharging at the proposed 72-inch outfall.

Mitigation Measures

The Project will include mitigation measures to safely protect surrounding resource areas from the discharge of
runoff. The stormwater management system has been designed to meet or exceed the standards contained in the
DEP Stormwater Management Regulations,

After being collected in the Project’s closed pipe drainage systemn, the Project's stormwater runoff will be
treated and then discharged via the proposed 72-inch stormwater outfall that was constructed by the Proponent
for the City of Somerville. The owutfall pipe was included in those activities and granted a waiver from further
review under MEPA in the Final Record of Decision on this Project. The proposed 72-inch storm drain will be
operational prior to the opening of the first building constructed as part of the mixed use development.

In addition to the proposed 72-inch stormwater outfall, the Project Site will feature multiple LID measures and
over two and half miles of brand new stormwater drainage infrastructure including the replacement of aged
existing drainage systems where necessary.

Over 3 million gallons of combined sewer overflows from the MWRA 84-inch SMC entered the Mystic River
during wet weather events in 2006. Stormwater runoff enteting the MWRA 84-inch SMC from the Project Site
will be redirected to the proposed 72-inch outfall and will therefore reduce the amount of combined sewer
overflows to the Mystic River. The MWRA has performed an analysis of the benefits of removing the flows
from the SMC. The analysis shows that removal of flows will reduce the average annual treated combined
sewer overflow volume at Outfall MWR205A located near the Fellsway by Wellington Bridge from 2.35
million gallons to 1.70 million gallons, a 28% reduction in annual discharge volume. Outfall MWR205A
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discharges treated combined sewer flows to the upstream portion of the Mystic River during high tide and
extreme wet weather events. A reduction of discharges in this location will present a direct environmental
benefit by improving the water quality of the Mystic River.

Leng-Term Maintenance Program

The Proponent has entered into a long term maintenance agreement with the City of Somerville to provide for
the Proponent’s commitments to the City in order to maintain sidewalks within the Project and to maintain the
non-standard stormwater quality structures, The City will be regponsible for the maintenance of the streets,
sewer, watet and standard drainage structures {e.g. catch basins, manholes, pipes). The Proponent will maintain
the streetscape and plaza landscaping within the Project as part of its responsibilities under the long-term
maintenance agreement, A sample Long-Term BMP Maintenance/Evaluation Checklist is included in
Appendix C.
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Gas

Existing Conditions

5.1

Existing Gas Distribution System

NationalGrid, formerly the Keyspan Company, is the provider of the gas to the Project area. The closest gas
source to the ated is a low pressure 16-inch to 20-inch welded steel gas line located in an easement which runs
across the MBTA tracks near Assembly Square Drive and North Union Street. Other gas lines within the
Project area branch off of the 20-inch line.

|
Proposed Conditions

52

5.3

Proposed Gas System Requirements

In past communications between VHB and NationalGrid, NationalGrid has stated that the findings in the GIA
repott are not relevant today. VHB has provided information to NationalGrid regarding the building program
and approximate loads in order for NationalGrid to estimate and identify the size, sources and costs for their gas
gystem improvements, NationalGrid ran an analysis of the existing and proposed systems and determined that
due to the size of the development that a higher pressure gas system than is currently available will be required
to service the Project.

Proposed Gag System Imprevements

The nearest source of the higher pressure gas to the Project is located in Pinckney Street in East Somerville. A 12-inch
steel gas line was installed from Pinckney Street to the Project along Pearl Street, Mt. Vernon Street, Lombardi, and
Assembly Square Drive. The gas line mains have been installed into the project area for connection to the future
development blocks,

\WhitproWet.
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~ Electrical Distribution System

Existing Conditions

6.1

Existing Electrical Distribution System

NStar supplies eleciricity to the Assembly Square aréa with four 13.8 kV electrical services lines in the
Assembly Square Revitalization Area. The four 13.8 KV service lines serve the following

Assembly Square Marketplace
Foley Street

Office Building/Vacant Theater
Back-up

|
Proposed Conditions

6.2

.03

Whitprofi¥at-

Proposed Electrical Distribution System Requirements

In past communications between VIID and NStar, Nstar has stated that the findings in the GIA report are not
relevant today. VHB has provided information to NStar regarding the building program and approximate loads
in order for NStar to estimate and identify the size, sources and costs for their electrical system improvements.
VHB will design the conduit and manhole system in conjunction with NStar in order to accornmodate the
required electrical infrastructure,

Proposed Electrical Pistribution System Improyements

The electrical infrastructure, including ductbanks and manholes, have been constructed by the Proponent in the
ASRA for the future electrical system improvemerts, : '

)
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Telephone Distribution System

Existing Conditions

Existing Telephone Distribution System

Verizon supplies telephone service to the Project area. The system consists of underground lines and overhead
telephone wires between poles.

T
Proposed Conditions

7.2 Proposed Telephoune Distribution System Requirements

In past communications between VHB and Verizon, Verizon stated the findings in the GIA report are not
relevant today. VIIB has provided information to Verizon regarding the building program and approximate
loads in order for NStar to estimate and identify the size, sources and costs for their telephone system
improvements. VIIB will design the conduit and manhole system in conjunction with Verizon in order to
accommodate the required telephone infrastructure.

7.3 Proposed Telephone Distribufion System Improvements

The telephone infrastructure, including ductbanks and manholes, have been constructed by the Proponent in the
ASRA for the fudure telecormunications system improvements.
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Fire Alarm System

Existing Conditions

8.1 Existing Fire Alarm System

The City of Somerville’s Electric Lines and Light Department has jurisdictions over the fire alarm systems
within the City. The fire alarm system consists of manholes and fire boxes within the Project area.

R
Proposed Conditions

8.2 Proposed Fire Alarm system Requirements and Improvements

The City of Somerville has requested that a wireless radio frequency fire alarm system be used to serve the
Project area. In order to provide sufficient coverage and equipment for the wireless system VHB has
coordinated final locations of the fire boxes with the City’s Fire Chief.
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Cable TV

Existing Conditions

9. Cable TV
9.1 Existing Cable Television System

The only location that is serviced by Comeast/RCN cable within the Project area is along Middlesex Avenue
near Foley Street and the Assembly Square Marketplace.

Proposed Conditions
9.2 Proposed Cable Television System Requirements and Improvements

VHB contacted the current suppliers of cable and telecommunications who service the Project area to
determine the level of services offered and the magnitude of the improvements. Sufficient conduit
and marnholes have been provided to support future cable and telecommunications providers.
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Summary

14. SUMMARY

The proposed buildings and utilities within the Project area will be constructed in multiple phases over the
course of the project. All necessary infrastructure for the full build out of the Project has been constructed in
the streets of the PUD area. The construction of the utility infrastructure began in 2009. Coordination with
private utilities is ongoing and will continue throughout the construction of the Project. The water system
adequately provides water during the average day demand and peak fire flow conditions. The sewer system is
sized to carry all flows from the proposed development and adjacent properties to the Medford-Somerville
branch sewer. The sewer flows generated will be mitigated at a 4:1 ratio. The stormwater management system
has been sufficiently designed to meet all applicable local and state regulations, All future phases of the Project
will be reviewed by the City of Somerville as part of the Special Permit with Site Plan Review (SPSR) process.
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List of Figures |
Figure 1. = Site Location Map
Figure 2. Existing Water Demand

Figure 3.1. Existing Sewer Generation

Figure 3.2. Estimated Proposed Sewer Generation and
Water Deman

Whbgrofitfat- 23
LDi08&518, D5 \dnestVARIOUS\Amandad PUD - - -
2014vG_Utititles\iillty Analysls and

Recommendat/on.doox









@ Yanasse Hangen Brustlin, Inc.

Appendix A

Water System
Analysis
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Scenario: 3,500 SO

Current Time Step: 0.000 Hr

Fire Flow Node FlexTable: Fire Flow Report |

Label

A C Moore:
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Zone

Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zonae
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zane
Zone
<None>
<None>
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zone
Zane
Zone
Zone

Fire Flow
[terations

-

AhbhbAARALDORERERARRLOODN RO

Satisfies
Fire Flow
Constraints?

False
Faise
False
True
True
True
True
True
True
True
True
True
True
True
True
True
False
True
True
True
True
False
False
True
True
True
True
True
False
False
False
False
True
Faise
False
False
False
False
False
False
False
False
False
True
False
True
True
True
True
True
True
True
True
True
True
True
True
True -
True
True
True
True

Fire Flow
(Needed)
{gpm)

3,500.00
3,500.00
3,500.00
3,500,00
3,500.00
3,500.00
3,500.00
3,500,00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500,00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00

3,500.00 |

3,500.00
3,500.00
3,500,00
3,500.00
3,500.00
3,500,00
3,500.00
3,500.00
3,500,00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500,00
3,500.00
3,500.00
3,500.00
3,500.00

Fire Flow
{Available)
{gpm)

2,247.37
3,190.13

2,923.59 -

4,166.05
4,119.76
4,054 81
4,136.68
4,157.55
4,082.57
4,116.45
4,111.53
4,017.12
4,121.07
4,131.42
3,608.71
4,337.15
2,387.65
4,224.06
4,250.56
4,288 47
4,359.93
3,370.73
3,153.23
3,698.38
4,148.00
4,201.57
4,397.65
4,183.30
3,480,22
3,415.77
3,253.81
3,161.09
4,363.44
3,160.21
3,323.55
3,417.63
3,179.48
2,932.48
2,829.30
2,620.32
2,459.28
2,471.68
2,938.55
3,828.23
2,986.81
4,239.23
4,41158
4,403.80
3,739.90
3,992.06
4,044.44
4,109.79
4,088.97
4,175.76
4,366.35
4,291.90
4,242.00
4,260.68
4,155.64
4,096.89
4,282.19
4,268.72

Flow
(Total
Needed)

{gpm)

3,503.00
3,502.00
3,503.00
3,583.00
3,540.00
3,660,00
3,570.00
3,604.00
3,524,00
3,601.00
3,636.00
3,543.00
3,581.00
3,545.00
3,511.00
3,501.00
3,504.00
3,502.00
3,503.00
3,501.00
3,503.00
3,503.00
3,501.00
3,500.00
3,500.00
3,509.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500,00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
8,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500,00
3,500.00
3,500.00
3,500,00
3,500.00
3,500.00
3,500.00
3,500.00

Flow
{Total
Availahle)
{gpm)

2,250.37
3,192.13
2,926.59
4,249.05
4,159.76
4,214,81
4,206.68
4,261.55
4,106.57
4,217.45
4,247 53
4,060.12
4,202.07
4,176.42
3,619.71
4,338.15
2,391.65
4,298.06
4,253.56
4,289.47
4,362.93
3,373.73
3,154.23
3,698.38
4,148.00
4,210.57
4,397.65
4,183.30
3,480.22
3.415.77
3,253.81
3,161.00
4,363.44
3,160.21
3,323.55
3,417.63
3,179.46
2,832.48
2,829.30
2,620.32
2,4590.28
2,471.68
2,938.55
3,828.23
2,986.81
4,239.23
4,411.58
4,403.80
3,739.90
3,992.06
4,044.44
4,109.79
4,088.97
4,175.76
4,366.35
4,291.90
4,242.00
4,260.68
4,155.64
4,096.89
4,282.19
4,268.72

Pressure
{Residual
Lower
Limit)
{psi)
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20,0
20.0
20.0
26.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
- 20,0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20,0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0




J-64 Zone 4 True 3,500.00 4,332.45 | 3,500.00 4,33245 20.0
J-65 Zone 4 True 3,500.00 4,313.684 | 3,500.00 4,313.64 20.0
J-66 Zane 4 True 3,500.00 4,299.40 3,500.00 4,299.40 20.0
J-67 Zone 4 True 3,500.00 4,290.76 | 3,500.00 4,290.76 20.0
J-68 Zone 4 True 3,500.00 4,297.96 | 3,500.00 4,297.96 20.0
J-68 Zane 4 True 3,500.00 4,233.26 | 3,600.00 4,233.26 20,0
J-70 Zone 4 True 3,500.00 4,293,58 | 3,500.00 4,293.58 20.0
J-70 Zone 4 True 3,500.00 4,260.99 3,500.00 4,260,99 20.0.
J-75 Zone 4 True 3,500.00 4,292 65 3,500.00 4,292.65 20.0
J-75 Zone 4 True 3,500.00 4,319.20 | 3,500.00 4,319.20 20.0
J-77 Zone 4 True 3,500.00 4,319.67 | 3,500.00 4,319.67 20.0
J-79 Zone 3 True 3,500.00 3,588.90 | 3,500.00 3,588.90 20.0
J-82 Zone 4 True 3,500.00 4,290.11 3,500.00 4,290.11 20.0
J-83 Zone 4 True 3,500.00 4,287.28 | 3,500.00 4,287.28 20.0
J-84 Zone 4 True 3,500.00 4,28559 | 3,500.00 4,285.59 20.0
J-85 Zone 4 True 3,500.00 4,285.99 3,500.00 4,285.99 20.0
J-115 Zone 3 True 3,500.00 3,561.61 | 3,500.00 3,561.61 20.0
J-159 <None>» 5 True 3,500.00 4,687.00 | 3,500.00 4,687.00 20.0
J-16Q <None> 5 True 3,500.00 4,489.73 | 3,500.00 4,489.73 20.0
J-161 <None> 4 True 3,504:00 4,185.66 3,500.00 4,185,66 20.0
J-162 <Nohe> 4 True 3,500.00 3,970,682 | 3,500.00 3,970.62 20.0
La Quinta Zone 3 True 3,500.00 3,647.98 | 3,523.00 3,670.98 20.0
Office Zone 4 True 3,500.00 4,128.02 | 3,510.00 4,138.02 20.0
Parcel 11A (Domestic) Zone 4 True 3,500.00 4,168.72 | 3,620.00 4,288.72 200
Parcel 11A (Fire Connection) | Zone 4 True 3,500.00 4,25746 | 3,500.00 4,257 46 200
Pub 99 Restaurant Zone 4 Trye 3,500.00 4,281.75 | 3,517.00 4,298.75 20,0
Spaulding Brick Zone 4 True 3,500.00 4,300.10 | 3,501.00 4,301.10 20.0
Sports Authority Zone 4 False 3,500.00 3,043.81 3,503.00 3,048,80 20.0
Staples Zone 10 False 3,500.00 2,575.26 | 3,503.00 2,578.26 20,0
T J Maxx Zone 4 False 3,500.00 2,984.14 | 3,504.00 2,988.14 20.0
Theater Zone 4 True 3,500.00 4,308.47 | 3,515.00 4,323.48 200
Truck Company Zone 5 True 3,500.00 4,378.08 | 3,502.00 4,380,068 20.0
Warehouse Zone 4 True 3,500.00 4,281.17 | 3,501.00 4,282.17 20.0
WHYC Zone 4 True 3,600.00 4,285.7¢ | 3,501.00 4,286.77 20.0

Whb\proj\Wat-LIAD85 18, 05\ech\WaterCad\0851805 Water AmPLID MAY-2014.wiy



Scenario: 3,500 1SO
Current Time Step: 0.000 Hr

Pipe FlexTable;
Length Diameter Hazen- 7 Tg}sc;)r
Label (Scz%!)ed) Start Node Stop Node {in) Material Wlllgms Coefficient
{Local)
P-83 308.53 | J-83 J-64 20.0 | Ductile Iron 1300 0.390
P-66 263.28 J-66 J-87 20.0 Ductile Iron 130.¢ 0.320
p-32 98,71 | J-33 Truck Company 20.0 | Ductile Iron 130.0 1.280
p-22 498.70 | Spaulding Brick Court 20.0 | Ductile Iron a0.0 0.390
P-64 140,75 | J-84 J-65 20.0 Ductile Iron 130.0 0.380
P-85 47.49 | J-85 J-66 20.0 | Ductile Iran 130.0 0.390
P-36 257.64 | J-68 J-54 2C.0 Ductile Iron 130.0 0.38C
P-35 50.22 | J-54 J-g 20.0 | Ductile Iron 130.0 0.390
P-49 287.82 J-49° J-51 12.0 Ductile Iron 110.0 1.280
P-31 187.12 | Truck Company Dunkin Donuis/Sunrise 20.0 | Ductile Iron 80.0 0,390
P-3 299.22 | Christian Assembly Spaulding Brick 20.0 | Ductile Iron 80.0 0.390
P-24 205.30 | Pub 99 Restaurant Warehouse 16.0 | Ductile Iran 100.0 0.380
P-25 207.72 | Warehouse Dunkin Donuts/Sunrise 12.0 | Puctile [ron 80.0 0.390
P-23 278.25 | J-2 Pub 99 Restaurant 16.0 | Ductile Iron 80.0 0.320
P-68 23511 | J-68 J-68 20.0 | Ductile Iron 130.0 1.280
P-69 196.43 J-68 J-70 20.0 Ductile Iron 13C.0 0.320
P-70 238.60 | J-70 J-54 20.0 | Ductile Iran 130.0 1.280
P-46 226.18 J-47 J-46 12.0 Dugctile Iron 130.0 0.390
P-45 7080 | J-46 J-45 12.0 | Ductile lron 130.0 0.390
P-44 275.57 | J-45 J-44 12.0 Ductile Iron 110.0 0.380
P-43 28846 | J-44 Ecco Tracer 12.0 | Ductile Iron 110.0 0,390
P-42 . 187.96 | Ecco Tracer Ashton Fuel/Hillside 12.0 | Ductile Iron 110.0 0,390
P-12 113.26 | J-12 J-21 8.0 Ducile iron 100.0 0.800
P-20 34317 J-21 J-20 8.0 Ductile Iron 110.0 0,390
P-19 842.47 J-20 J-19 8.0 Ductile lron 110.0 0.390
P-18 395.68 J-19 J-18 8.0 Ductile Iran 110.0 0,320
P-17 54473 | J-18 J-17 8.0 | Ductile Iron 110.0 0.390
P-18 196,86 J-17 J-16 8.0 Ductile Iron 100.0 0.320
P-5 138.06 | J-5 J-6 8.0 | Ductlle Iron 100.0 0.390
P-30 62.05 Court J-30 20.0 Ductile Iron 80.0 1.280
P-27 387.48 | Christian Assembly La Quinta 8.0 | Duatiie iron 80.0 0.390
P-26 198.54 | La Quinta Pub 29 Restaurant 8.0 | Ductile Iron 100.0 0.390
P-28 903.03 J-30 J-29 8.0 Ductile Iron 90.0 1.280
P-28 299,41 J-29 La Quinta 8.0 | Ductile Iron 100.0 0.390
P-34 266.62 J-9 J-34 20.0 Ductile Iron 130.0 0.390
P-33 32.58 J-34 J-33 20.0 Ductile Iron 130.0 0.390
P-21 99.15 | J-21 J-34 8.0 | Ductile Iron 110.0 0.390
pP-39 400.51 Office J-49 12.0 Ductile Iron 100.0 0.800
P-41 250.85 | Ashton Fuel/Hillside Enterprise 12.0 | Ductile Iron 0.0 0.800
P-40 1,255.92 | Enterprise J-49 12.0 | Ductile Iron 80.0 0.800
P-15 5948 | J-18 J-15 8.0 Ductile Iron 100.0 0.390
P-14A 12972 | J-15 Staples 8.0 | Puctile Iron 120.0 0.390
P-14 103.47 J-15 J-14 8.0 Ductile Iron 100.0 0.380
P-13A 24180 [ J-14 Christmas Tree Shops 8.0 | Ductile Iron 120.0 1.280
P-6 15.75 J-6 J-7 8.0 Ductile Iron 100.0 0.390
P-6A 19443 | J-7 Sports Authority 8.0 { Ductlle lron 120.0 0.390
P-13 210.30 J-14 J-5 8.0 Buctile iron 100.0 0.390
P-4A 198.17 | J-5 A C Moore 6.0 | Ductile Iron 120.0 0.390
P-7 144.89 | J-7 J-8 8.0 | Ductile Iron 100.0 0.380
P-8 162.77 | J-8 J-9 8.0 | Ductile Iron 100.0 0.390
P-9 4365 | J-9 J-10 8.0 Ductile lIron 100.0 0.390
P-10 265.23 J-10 J-11 8.0 Ductile iren 100.0 0,390
P-11 37.85 J-11 J-12 8.0 Ductile Iron 100.0 0.32C
P-94 18047 | J-10 T J Maxx 8.0 | Ductile Iron 120.0 4.390
P-TA 181.77 | J-8 Bed Bath & Beyond 8.0 | Ductile Iron 120.0 0.390
P-4 7249 | Jb Spaulding Brick 12.0 | Ductile lron 100.0 0,390
P-RV 26.87 R-1 PMP-1 30.0 Ductile Iron 130.0 0.000
P-1 49,52 PMP-1 J-B5 30.0 Ductile Iron 130.0 0.000
P-57 179.00 J-70 J-b7 20.0 Ductile Iron 130.0 0.390
P-56 114.2C J-57 J-56 20.0 Dugctile Iron 130.0 0.390
P-47 172.73 Circuit City J-47 12.¢ Duetile lron 130.0 0,390
P-51 326.19 J-51 J-54 12.0 Ductile Iron 110.0 0.380
P-52 188.85 | J-54 Home Depaot 12.0 | Ductile Iron 130.0 0.390
P-50 1,286.01 J-48 J-51 10.0 Ductile Iron 110.0 0.390




P-67
P77
P-76
P-75
P-73
P-81
P-78
P-79
P-85
P-84
P-76B
P-75B
P-81B
P-84B
P-83A
P-B4A
P-69A
P-55
P-54
P-37
P-38
P-60
P-58
P-5¢
P-53
P-48
P-76A
P-75A
P-83B
P-81
P-62
P-61A
P-71
P-82
P-83
P-2
P-1A
P-74
P-81A
P-80
P-56A
P-242
P-243
P-244
P-245
P-247
P-248
P-249

370.36
83.16
380.49
188.99
149.84
140.24
209.65
171.30
84.37
186,51
76.22
111.32
72.10
104.77
203.07
102.44
53.57
241.85
162.57
380.14
279.28
675.92
83.19
308.81
99,53
330.28
169.97
93.56
141.24
1,024.72
277.24
89.16
612.22

323,16

91.32
280.48
213.28
819.64

97.06
349.19
458.24
517.45
374.38
151.06
281.80

11.17

34.32

12.61

J-85

Block 1

Block 2

J-82

Block 8B/C
Block 8A

Block 8B

Block 8

J-56

Parcel 11A (Fire Connection)
Truck Company
Theater

J-60

Cireuit Gity
J-59

Home Depot
Parcel 11A (Domestic)
J-77

J-75

Block 6A

Court

J-62

J-62

Dam

J-83

J-84

Christian Assembly
J-2

J-63

Block 7A

J-115

J-57

WHYC

J-159 -

J-159

J-180

J-160

J-181

J-162

J-68
J-77
J-65
J-75
WHYC
J-82
J-79
J-115
J-85
J-84
J-77
J-75
Block 5
J-85
J-84
J-85
J-70
Parcel 11A (Fire Conneciion)
J-54
Theater
Office
J-70
J-58
J-60
Parcel 11A {Domestic)
Circuit City
Block 3
Block 4A
J-84
J-62
J-63
Block 10
J-70
J-82
J-83

J-2
Dunkin Donuts/Sunrise
J-75
J-82
J-83
J-83
J-159
Dam
J-1860
J-161
H-3
J162 -
H-2

20.0
20.0
20.0
20.0
20.0
20.0

8.0

8.0 |

20.0
20.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
20.0
20.0
20.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
200
20.0

8.0
20.0
20.0
20.0
20.0
20.0

8.0
12.0

8.0
12.0
20.0
20.0
12.0
12.0

6.0

8.0

6.0

Ducile Iron
Ductile Iron
Ductile Iron
Duciile Iron
Duclile Iron
Ductile Iron
Duciile Iron
Duciile Iron
Dugcitile Iren
Dugctile Iron
Ductile Iron
Ductile Iron
Duciile Iron
Ductile Iron
Ductile Iren
Ductile Iron
Ductile Iron
Ductile Iron
Ducile Iron
Duciile Iron
Ductile Iron
Ductile Iron
Duciile Iron
Duectile Iron
Duciile Iron
Duciile Iron
Duciile Iron
Ducitile Iron
Duciile Iron
Ducile Iron
Ductile Iron
Ductile Iron
Ductile Iren
Ductlle Iren
Ductile Iren
Ductile Iren
Ductile Iron
Ductile Iron
Ductile fren
Ductile Iren
Ductile fron
Ductile Iron
Ductile iron
Ductile Iron
Ductile ron
Ductile fron
Ductile fron
Ductile fron

130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
80.0
100.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
80.0
80.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0

0,390
0.390
0.390
0.390
0.390
0.390
0.390
0.390
0.390
0.390
0.390
0.390
0.390
0.390
0.390
0.390
0,390
0.390
0.390
0.800
0.800°
0.390
0.390
0.390
0.390
0.390

- 0.390
0.390

0.390
0.800
0.800
0.390
0.390
0.390
0.390
0.390
0.390
0.390
0.320
0.380
0.390
0.390
0.390
0.000
0.000
0.000
0.000
0.000
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Scenario: 3,500 ISO
Current Time Step: 0.000 Hr
Junction FlexTable:

. Hydraulic
Elevation | Demand Pressure
Habel ® | em | T | s

Court: 12.60 3.00 168.88 67.6
J-63 13.40 0.00 168.89 67.3
J-64 12.00 0.00 168.90 67.9
J-66 18.20 0.00 168.90 67.4
J-67 ‘ 13.00 0.00 168.88 67.4
J-68 12.50 0.00 168.87 67.7
J-9 10.00 0.00 168.87 68.7 ,
J-33 8.20 0.00 168.87 69.5
Truck Company. 9.10 2.00 168.87 69.1
Spaulding Brick 10.70 1.00 168.87 68.4
J-65 13.00 0.00 168.90 67.5
J-70 12.00 0.00 168.86 67.9
J-56 13.50 0.00 168.86 67.2
J-54 10.00 0.00 168.87 68.7
J-49 12,00 0.00 168.86 67.9
J-51 10.70 0.00 168.86 68.4
Dunkin Denuts/Sunrise 9.20 3.00 168.87 69.1
Christian Assembly 9.50 1.00 168.87 69.0
Pub 99 Restaurant 9.20 17.00 168.87 69.1
Warehouse 8.40 1.00 168.87 69.4
J-2 ) 7.80 0.00 168.87 69.7
J-68 14.00 0.00 168.86 67.0
J-70 13.00 0.00 168.86 67.4
J-b4 12.00 0.00 168.86 67.9
Home Depot 11.00 9.00 168.86 68.3
J-47 10,50 0.00 168.86 68,5
J-46 11.00 0.00 168.86 68.3
J-45 11.30 0.00 168.86 68.2
J-44 15.50 0.00 166.86 66.4
Ecco Tracer 26.00 3.00 168.86 61.8
Ashton Fuel/Hillside 31.50 2,00 168.86 59.4
J-12 9.00 0.00 168.87 69.2
J-21 9.50 0.00 168.87 63.0
J-20 9.10 0.00 168.87 69.1
J-18 10.80 0.00 168.87 68.4
J-18 11.50 0.00 168.87 658.1
J-17 12.00 0.00 168.87 67.9
J-16 10.70 0.00 168.87 68.4
J-5 . 10.70 0.00 168.87 68.4
J-6 10.10 0.00 168.87 68.7
J-10 . 8.00 0.00 168.87 89.6
J-30 12.20 0.00 168.88 67.8
La Quinta ' 10.50 23.00 168.87 68.5
J-29 11.50 0.00 168.87 68.1
J-34 8.50 0.00 168.87 69.4
Office 9.80 10.00 168.86 68.8
Enterprise 31.50 1.00 168.86 50.4
J-15 1010 0.00 168.87 68.7
Staples 11.40 3.00 168.87 68.1
J-14 8.40 0.00 168.87 69.4
Christmas Tree Shops 11.40 4.00 168.87 68.1
J-7 10.30 0,00 168.87 68.8
Sports Authority 10.80 3.00 168.87 68.4
A C Moore 11.40 3.00 168.87 68.1
J-8 7.50 0.00 168.87 69.8




J-9

J-11

T J Maxx
Bed Bath & Beyond
J-57
Circuit City
J-83
J-115

J-75
WHYC
Dam

J-77

J-75

J-82

J-79

J-84

" J-85

Block 1
Block 2
Block 3
Block 4A
Block 5
Block 6A
Block 6B/C
Block 7A
Block 8A
Block 8B
Block ¢
Parcel 11A (Fire Connection)
Theater
J-60

J-58
Parcel 11A (Domestic)
J-82

Block 10
J-159
J-160
J-161
J-162-

8.00

9,50
10.60
11.10
13.00

9.00
12.50
12.20
11.90
12.60
12.50
12.00
12.50
12.50
12.00
12.50
12.50
13.00
13,00
13,00
13.00
13.00
13.00
13.00
13.50
13.00
13.00
14.20
13.00

9.31
11.00
10.30
11.00
12.50
12.00

0.00

0.00

0.00

0.00

0.00
0.00
4.00
3.00
0.00
2.00
0.00
0.00
0.00
1.00
1.00
0.00
0.00

0.00.

0.00
0.00
0.00
83.00
40.00
160.00
70.00

© 104.00

24.00
101.00
136.00

43.00

81.00

45.00 |

0.00
15.00
0.00
0.00
120.00
0.00
11.00
0.00
0.00
0.00
0.00

168.87
168.87
168.87
168.87
168.86
168.86
168.86
168.87
168.87
168.87
168.86
168.88
168.87
168.86
168.88
168.86
168.86
168.87
168.87
168.86
188.87
168.86
168.86

168.86 .

168.86
168.86
168.86
168.86
168.86
168.87
168.86
168.88

168.86

168.89
168.89
168.87
168.87
168.87
168,87

69.8

60.0
68.5
68.3
67.4
89.2
67.7
67.8
67.9
67.6
67.7
67.9
87.7
67.7
67.9
67.7
67.7
67.4
67.4
67.4
67.4
67.4
67.4
67.4
67.2
67.4
67.4
66.9
67.4
69.0
68.3
68.6
68.3
87.7
67.9
73.1
73.1
73.1
73.1
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@ Yenasse Hangen Brustlin, Ine.

Appendix B

MWRA Meter 91
Readings
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Meter 91 F’Iowé:

MWRA Meter 91 daily Flows

L:\08518.03\graphic:s\FIGURES\Appendices\Meter 91 daflly flows_8-11-06.xls

Time ‘
12/9/2003 0:00
12/10/2003 0:00
1201172003 0:00
12/12/2003 0:00
12/13/2003 0:00
12/14/2003 0:00
12{15/2003 0:00
12/16/2003 0:00
12/17/2003 0:00
1211812003 0:00
12/19/2003 0:00
12/20/2003 0:00
12/21/2003 0:00
12/22/2003 0:00
12/23/2003 0:00

- 12/24/2003 0:00

12/25/2003 0:00
12/26/2003 0:00
12/27/2003 0:00
12/28/2003 0:00
12/29/2003 0:00
12/30/2003 0:00
12/31/2003 0:00
1/1/2004 0:00
1/2/2004 0:00
1/3/2004 0:00
1/4/2004 0:00
1/6/2004 0:00
1/6/2004 0:00
11712004 0:00
118/2004 0:00
1/9/2004 0:00
1/10/2004 0:00
1/11/2004 0:00
1/12/2004 0:00
1/13/2004 0:00
1/14/2004 0:00
1/15/2004 0:00
1/16/2004 0:00
1/17/2004 0:00
1/18/2004 0:00
1/19/2004 0:00
1/20/2004 0:00
1/21/2004 0:00
1/222004 0:00
1/23/2004 0:00
1/24/2004 0:00
1/25/2004 0:00

© 1/26/2004 0:00

CH 1 High Flow,
1.053
1.042
1.081
1.079
1.103
1.121
1.212
1.046
1.019 -
1.026
0.998
0.96
0.95
1.021
0.912
0.874
0.822
0.953
0.976

- 0.976
1.046
1.077
1.071
0.959
0.943
0.928
0.949
0.941
1.027
1.094
1.132
1.127
1.159
1.199
1.238
1.103
1.079
1.093
1.128
1.163
1.083
1.131
1.11
1.004
1.08
1.096
1.134
1.127
1.162

CH 2 Pressure (HGL)

186.27
186.61
187.009
186.525
187.002
187.934
184.955
183.661
184.041
183.913
183.674
183.203
183.886
184.27

184,339 -
- 183.91
184.261
183.889
183.916
184.783



Meter 91 Flows:

Time
1/27/2004 0:00
1/28/2004 0:00
1/29/2004 0:00
1/30/2004 0:00
1/31/2004 0:00
2/1/2004 0:00
2/2/2004 0:00
2/3/2004 0:00
2/4/2004 0:00
2/5/2004 0:00
2/6/2004 0:00
2/7/2004 0:00
2/8/2004 0:00
2/9/2004 0:00
2/10/2004 0:00
2/11/2004 0:00
2/12/2004 0:00
2/13/2004 0:00
2/14/2004 0:00
2/15/2004 0:00
2/16/2004 0:00
2/17/2004 0:00
2/18/2004 0:00
2/19/2004 0:00
2/20/2004 0:00
2/24/2004. 0:00
2/22/2004 0:00
2/23/2004 0:00
2/24{2004 0:00
2/25/2004 0:00
2/26/2004 0:00
2/27/2004 0:00

2/28/2004 0:00

2/29/2004 0.00
3/1/2004 0:00
3/2/2004 0:00
3/3/2004 0:00
3/4/2004 0:00
3/5/2004 0:00

' 3/6/2004 0:00

3/7/2004 0:00
3/8/2004 0:00
3/9/2004 0:00
3/10/2004 0:00
3/11/2004 0:00
3/12/2004 0:00
3/13/2004 0:00
3/14/2004 0:00
3/15/2004 0:00
3/16/2004 0:00
3/17/2004 0:00

CH 1 High Flow

1.188
1.1786
1,29
1.147
1.162
1172
1,156
1.15
1.188
1.168
1.105
1.127
1.112
1.111
1.12
1.096
1.147
1.151
1.179
1.152
1179
1.224
1.293
1.26
1.135
1.104
1.126
1.107
1.085
1.07¢
1.052
1.051
1.087
1.057
1.05
1.024
0.998
0.913
0.896
0.928
0.937
0.898
0.894
0.917
0.911
0.887
1.14
0.949
0.92
0.883 -

1:\08518.03\graphics\FIGURES\AppendicesiMeter 81 deflly flows_8-11 -08.xls

CH 2 Pressure (HGL)
184651
184.672
184.858
184.736
184.103
184.044
184.602
184,545
184.682
184.378
184.078
183.566
183.341
183.88
183.813
183.707
184.23
184.278
183.346
183.133
183.671
184.984
185.555
184.254
183.789
182.821
182.732
183.265
182.854
183.323
182.972
183.495
183.115
183.172
183.546
183.23
183.318
183.468
183,562
183.358
183.492
183,907
183.808
184.006
178.064
184.164
183.785
183.044
183.777
184.157
184.455



Meter 91 Flows:

L:\08518.03\graphics\FIGURES\AppendicesiMeter 91 dafily flows_8-11-08.xls

Time
3/18/2004 0:00
3/19/2004 0:00
3/20/2004 0:00
3/21/2004 0:00
322/2004 0:00
3/23/2004 0:00
3/24/2004 0:00
3/25/2004 0:00
3/26/2004 0:00
3/27/2004 0:00
3/28/2004 0:00
3/29/2004 0:00
3/30/2004 0:00
3/31/2004 0:00
4/1/2004 0:00
4/2/2004 0:00
4/3/2004 0:00
41412004 0:00
4/5/2004 0:00
4/6/2004 0,00
4712004 0:00
4/8/2004 0:00
4/9/2004 0:00
4/10/2004 0:00
4/11/2004 0:00
4/12/2004 0:00
4/13/2004 0:00
4/14/2004 0:00
4/15/2004 0:00

4/16/2004 0:00

411772004 0:00
4/18/2004 0:00

4/19/2004 0:00

4/20/2004 0:00
412112004 0:00
4/22/2004 0:00
4/23/2004 0:00
4/24/2004 0:00
4/25/2004 0:00
4/26/2004 0:00
4/27/2004 0:00
4/28/2004 0:00
4/29/2004 0:00
4/30/2004 0:00
"5/1/2004 0:00

- 5212004 0:00

5/3/2004 0:00
5/4{2004 0:00
5/5/2004 0:00
5/6/2004 0;00
6/712004 0.00

CH 1 High Flow
0.896
0.907
0.952
0.041
0.898
0.904
0.911
0.904
0.008
0.945
0.947
0.919
0.901
0.896
1.07
1.098
1.034
0.086
0,908
0.919
0.914
0.901
0.924
0.953
0.905
0.905
0.95
0.914
0.896

0.9
0.944
0.922
0.945
0.942
0.917
0.944
0.878
0.931
0.928
0.888
0.903
0.911
0.931
0.959
0.969

. 0.958
0.925
0.916
0.931
0.813
0.936

CH 2 Pressure (HGL)

184.393

184771
184,715
184.932
185.155
185.471

185.2

185.309
185.167
185.037
184.92
185.067
185.161
184.609
184.851
184.303
184.423
183.897
183.592
184.742
184.556
184.444
184.554
184.119
183.978
183.985
184.309
183.866
183.84
183.918
183.671
183.498
183.565
183.431
183.004
182,497
182.829
182,881
183.059
182.84
182.996
182.905
182.59
182.481
181.757
181.638
181.967
181415
181.994
182.41
181.368



Meter 91 Flows:

L:\08518.03\graphics\FIGURESWAppendices\Meter 91 dafly flows_8-11-06.xls

Time
5/8/2004 0:00
5/9/2004 0:00

5/10/2004 0:00

5/11/2004 0:00
5/12/2004 0:00
5/13/2004 0:00

- 5/14/2004 0:00

5/15/2004 G:00
5/16/2004 0:00

517/2004 0:00

5/18/2004 0:00
5/19/2004 0:00
5/20/2004 0:00
5/21/2004 0:00
5/22/2004 0:00
512312004 0:00
5/24{2004 0:00
5/25/2004 0:00
5/26/2004 0:00
5/27/2004 0:00
5/28/2004 0:00
5/29/2004 0:00
5/30/2004 0:00
5/31/2004 0:00
6/1/2004 0:00
6/2/2004 0:00
6/3/2004 0:00
6/4/2004 0:00
8/5/2004 0:00
6/6/2004 0:00
6/7/2004 0:00

6/8/2004 0:00

6/9/2004 0:00
6/10/2004 0:00
6/11/2004 0:00
6/12/2004 0:00
6/13/2004 0:00
6/14/2004 0:00
6/15/2004 0:00

- 6/16/2004 0:00

6/17/2004 0:00
6/18/2004 0:00
6/19/2004 0:00
6/20/2004 0:00
6/21/2004 0:00
6/22/2004 0:00
6/23/2004 0:00
6/24/2004 0:00
6/25/2004 0:00
6/26/2004 0:00
6/27/2004 0:00

CH 1 High Flow
0.931
0.905
0.919
0.982
0.971
0.964
(.954
1.384
0.994
0.994
1.006
0.992
1.016
1.025
1.016
1.029
0.97
0.966
0.968
0.983
0.962
0.982
0.953
1.05
0.976
1.046
1.087
1.025
0.988
0.972
0.989
1.125
1.148
1.025
1.073
1.095
1.106
1.118
1.202
1.185
1.151.
1.077
1.083
1.037
1.09
1131
1.147
1.168
1.127
1.025
1.027

CH 2 Pressure (HGL)
18206
182.338
182.568

181.67
181.285
180.856
181.781

181.6
180.943
181.465
181.887
181.153
181.083
181.117
180.858
181.418
181.776
182.062
182.125
182.003

182.169

182.22
182.047
181.508
181.894
180.872
180,715 .

180.56
180.576
180.026
180.982
180.521
180.085
180.566
180,752
180.918
180.879
180.995
180.671
180.985
181.841
180.721
181.318
181.308
181.206

183.46

182.82
183.442
182.216
181.045
180.998



Meter 91 Flows:

L:\08518.03\graphics\FIGURES\Appendices\Meter 91 déily flows_8-11-06.xls

Time
6/28/2004 0:00
6/29/2004 0:00
6/30/2004 0:00
7/1/2004 0:00
712/2004 0:00
7/3/2004 0:00
7/4/2004 0:00
7/5/2004 0:00
716/2004 0:00
71712004 0:00
71812004 0:00
7/9/2004 0:00
7/10/2004 0:00
7/11/2004 0:00
7/12/2004 0:00
7/13/2004 0:00
7/14/2004 0:00
7/15/2004 0:00
7/16/2004 0:00
7/1712004 0:00
7/18/2004 0:00
7/19/2004 0:00
7/20/2004 0:00
7/21/2004 0:00
71222004 0:00
7/23/2004 0:00
7/24/2004 0:00
719512004 0:00
7/26/2004 0:00
7/27/2004 0:00
7/28/2004 0:00
7/29/2004 0:00
7/30/2004 0:00
7/31/2004 0:00
8/1/2004 0:00
8/2/2004 0:00
8/3/2004 0:00
8/4/2004 0:00
8/5/2004 0:00
8/6/2004 0:00
8/7/2004 0:00
8/8/2004 0:00
8/9/2004 0:00
8/10/2004 0:00
8/11/2004 0:00
8/12/2004 0:00
8/13/2004 0:00
8/14/2004 0:00
8/15/2004 0:00
8/16/2004 0:00
8/17/2004 0:00

CH 1 High Flow
1.18
1.202
1.269
1.257
1.162
1.085
1.047
1.068
1.178
1.222
1.221
1.236
1.181
1.167
1.269
1.179
1471
1.218
1.257
1.244
1.201
1.2
1.281
1.316
1.352
1.328
117
1.151
1.212
1.148
1.412
1.191
1.242
1.195
1.146
1.266
1.298
1.26
1.193
117
1.211
1117
1.237
1.261
1.249
1.264
1.074
0,992
0.969
0.983
0.984

CH2

Pressure (HGL)
181.958
182.761
183.446
183.088
179.79
178.764

- 179,172

179.666
181.74
180.83

182.651

183.054

181.521

182.012

183.443

182.362

183.765

184.137

183.798

184.4

183.184

183.704

184.344

184,086

184.327

184.797

. 182,528

181.981
182.973
182.429
182.124
183.06
183.112
182.185
181,463
182.715
183.515
182.979
183.007
182.869
182.123
181.966
183.096
185.377
185.825
185.782
178.869

- 175.663

176.109
174.155
176.065



Meter 91 Flows:

L:\08518.03\graphics\FIGURES\Appendices\Meter 91 deily flows_8-11-06.xis

Time
8/18/2004 0:00

- 8/19/2004 0:00

8/20/2004 0:00
8/21/2004 0:00
8/22/2004 0:00
8/23/2004 0:00
8/24/2004 0:00
8/25/2004 0:00
8/26/2004 0:00
8/27/2004 0:00
8/28/2004 0:00

© 8/29/2004 Q.00

8/30/2004 0:00
8/31/2004 0:00
9/1/2004 0:00
9/2/2004 0:00
9/3/2004 0:00
9/4/2004 0:00
9/5/2004 0:00
9/6/2004 0:00
g/7/2004 0:00
9/8/2004 0:00
9/9/2004 0:00
9/10/2004 0:00
9/11/2004 0:00
9/12/2004 0:00
9/13/2004 0:00
9/14/2004 0:00
a/15/2004 0:00
9/16/2004 0:00
9/17/2004 0:00
9/18/2004 0:00
9/19/2004 0:00
9/20/2004 0:00
9/21/2004 0:00
9/22/2004 0:00
9/23/2004 0:00
9/24/2004 0:00
0/25/2004 0:00
9/26/2004 0:00
9/27/2004 0:00
8/28/2004 0:00
9/29/2004 0:00
9/30/2004 0:00
10/1/2004 0:00
10/2/2004 0:00
10/3/2004 0:00
10/4/2004 0:00
10/5/2004 0:00
10/6/2004 0:00
10/7/2004 0:00

CH 1 High Flow
1.005
1.06
1.059
0.99
0.972
0,992
(.99
¢.992
1.024
1.029
1,03
1.036
1.081
1.17
1.283
1.089
1.056
1.033
0.978
1.041
0.991
0.991
0.991
0.9
0.991
0.991
0.991
0.991
0.991
0.991
1.18
1.148
1.107
1.087
1.085
1.111
1.09
1.076
1.062
1.044
1.071
1.073
1.006

1
1.042
1.004
1.014
1.04
1.079
1.058
1.128

CH 2 Pressure (HGL)
176.332
176.159
176.332
176.454
176.978
176.799
177.245
177.728
177547
177.271
176.625
176.519
177.385
177.284
177.398
177.502
177.377

17749
177.856
177.858
178.084
177.752

178.02

178.08
178.283

178.35
178.677
178.976
178.792
166.019
179.504
178.918
178.561
179.848
179.491
179.482
178.981
179.343
178.417
177.903
178.944
179.298
178.267
179.083
179.808
178.111
178,165
179.028
179.589
179419
180.397



Meter 91 Flows;
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Time
10/8/2004 0:00
10/8/2004 0:00

10/10/2004 0:00
10/11/2004 0:00
10/12/2004 0:00
10/13/2004 0:00
10/14/2004 0:00
10/15/2004 0:00
10/16/2004 0:00
10/17/2004 0:00
10/18/2004 0:00
10/19/2004 0:00
10/20/2004 0;00
10/21/2004 0:00
10/22/2004 0:00
10/23/2004 0:00
10/24/2004 0:00
10/25/2004 0:00
10/26/2004 0:00
1012712004 0:00
10/28/2004 0:00
10/20/2004 .00
10/30/2004 0:00
10/31/2004 0:00

11/1/2004 0:00

11/2/2004 0:00
11/3/2004 0:00
11/4/2004 0:00

- 11/5/2004 0:00

11/6/2004 0:00
11/7/2004 0:00
11/8/2004 0:00
11/9/2004 0:00
11/10/2004 0:00
11/11/2004 0:00
11/12/2004 0:00

- 11/13/2004 0.00

11/14/2004 0:00
11/15/2004 0:00

11/16/2004 0:00 -

11/17/2004 0:00
11/18/2004 0.00

11/19/2004 0:00

11/20/2004 0:00
11/21/2004 0:00
11/22/2004 0:00
11/23/2004 0:00
11/24/2004 0:00
11/25/2004 0:00
11/26/2004 0:00
11/27/2004 0:00

CH 1 High Flow
1.077
1.067
1.017
1.08
0.584

je= e} ‘
OOOOODOOOOOOODOOOOOODOOODDOODOOOOOOODOOOODOD

CH 2 Pressure (HGL)
179.566
179.171
178.905
178.803
180.482

179.427
180.108
179.818
180.116
180.443
180.634
180.856
180.836
181.1
180.885
- 180.967
180.918
181.25
181.761
181.049
181.437
180.827
181.313
181.22
181.52
181.647
181.696
182.076
181.405
181,162
182.304
182.229
182.317
182.328
182.349
181.755
181.686
182.213
181.919
182.318
182,77
182.737
182.039
182.158
182.998
182.492
182.355
181.467
181.736
181.499



Meter 91 Flows:

Time CH 1 High Flow ' CH 2 Pressure (HGL)

11/28/2004 0:00 0 " 181.882
11/29/2004 0:00 0 166.426
11/30/2004 0:00 0
12/1/2004 0:00 0
12/2/2004 0:00 0
12/3/2004 0:00 )
12/4/2004 0:00 0
12/5/2004 0:00 0
12/6/2004 0:00 0
12/7/2004 0:00 0
12/8/2004 0:00 0
12/9/2004 0:00 0
12410/2004 0:00 0
12/11/2004 0:00 0
12/12/2004 0:00 0
12/13/2004 0:00 0
12/14/2004 0:00 0
12/15/2004 0:00 0
12/16/2004 0:00 0
12/17/2004 0:00 0
12/18/2004 0:00 0
12/19/2004 0:00 0
12/20/2004 0:00 0
12/21/2004 0:00 0
12/22/2004 0:00 0
12/23/2004 0:00 0
12/24/2004 0:00 0
12/25/2004 0:00 0
12/26/2004 0:00 0
12/27/2004. 0:00 0
12/98/2004 0:00 0
12/29/2004 0:00 0
12/30/2004 0:00 0
12/31/2004 0:00 0
1/1/2005 0:00 0
1/2/2005 0:00 0
1/3/2005 0:00 0
1/4/2005 0:00 0
“1/5/2005 0:00 0
1/6/2005 0:00 0
1/7/2005 0:00 0
1/8/2005 0:00 0
1/9/2005 0:00 0
1/10/2005 0:00 0
1/11/2005 0:00 0
1/12/2005 0:00 0
1/13/2005 0:00 0
1/14/2005 0:00 0
1/15/2005 0:00 0
1/16/2005 0:00 0
1/17/2005 0:00 0

L:\08518.03\graphics\FIGURES\Appendices\Meter 91 deBly flows_8-11-06.xis



Meter 91 Flows:
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Time
1/18/2005 0:00
1/19/2005 0:00
1/20/2005 0:00
1/21/2005 0:00
1/22/2005 0:00
1/23/2005 0:00
112412005 0:00
1/25/2005 0:00
1/26{2005 0:00
1/27/2005 0:00
1/28/2005 0:00
1/29/2005 0:00
1/30/2005 0:00
1/31/2005 0:00
21172005 0:00
2/2{2005 0:00
2/3/2005 0:00
2/412005 0:00
2/5/2005 0:00
2/6/2005-0:00
2{7/2005 0:00
2/8/2005 0:00
2/9/2005 0.00
2/10/2005 0:00
2/11/2005 0:00
211242005 0:00
2/13/2005 0:00
2/14/2005 0:00
2/15/2005 0:00
2/16/2005 0:00
2/17/2005 0:00
2{18/2005 0.00
2/19/2005 0:00
2f20/2005 0:00
212112005 0:00
2/22/2005 0:00
2/23/2005 0:00
212412005 0:00
225/2005 0.00
2/26/2005 0:00
21272005 0:00
2/28/2005 0:060
3/1/2005 0:.00
3122005 0:00
3/3/2005 0:00
31412005 0:00
3/5/2005 0:00
3/6/2005 0:00
3/7/2005 0:00
37812005 0:00

© 3/9/2005 0:00

CH 1 High Flow

o .

CH 2 Pressure (HGL)



Meter 81 Flows:
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Time
3/10/2005 0:00
3/11/2005 0:00
3/12/2005 0:00
3/13/2005 0:00
3/14/2005 0:00
3/15/2005 0:00
3/16/2005 0:00
3/17/2005 0:00
3/18/2005 0:00
3/19/2005 0:00
3/20/2005 0:00
3/21/20056 3:00
3/22/2005 0:00
3/23/2005 0:00
3/24/2005 0:00
3/25/2005 0:00
3/26/2005 0:00
3/27/2005 0:00
3/28/2005 0:00
3/29/2005 0:00
3/30/2005 0:00
3/31/2005 0:00
4/1/2005 0:00
4/2/2005 0:00
44312005 0:00
474720056 0:00
4/5/2005 0:00
4/6/2005 0:00
4/7/2005 0:00
4{/8/2005 0:00
44972005 0:00

4/10/2005 0:00 -

4/11/2005 0:00
4/12/2005 ;00
4/13/2005 0:00
411442005 0:00
4/15/2005 0:00
4/16/2005 0:00
4/17/2005 0:00
4/18/2005 0:00
4/19/2005 0:00
4{204/2005 0:00
412172005 0:00
4/22{2005 0:00
4/23/2005 0:00
4/24/2005 0:00
4/25/2005 0:00
4/26/2005 0:00
4/27/2005 0:00
4/28/2005 0:00
4/29/2005 0:00

CH 1 High Flow
0

0
G
0
0
0
0
0
0
0
o
0
¢
0
0
0
a
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Y
0
0
0
0
0
0
0
0
0
0
0
0

CH 2 Pressure (HGL)



Meter 91 Flows:

1.\08518.03\graphics\FIGURES\Appendices\Meter 91 ddily flows_8-11-06.xls

Time
4/30/2005 0:00
5/1!2005 0:00
5/212005 0:00
5/3/2005 0:00
5/4/2005 0:00
5/5/2005 .00
516/2005 0:00
5/7/2005 0;00
5/8{2005 0.00
5/9/2005 0:00
5/10/2005 0:00
5/11/2005 0:00
5/2/2005 0:00
51372005 0:00
5/14/2005 0:00
5/15/2005 0:00
5/16/2005 0:00
5M7/2005 0:00
5/18/2005 0:00
51672005 0:00
5/20/2005 0:00
5/21/2005 0:00
52212005 0:00
5/23/2005 0:00
5/24/2005 0:00
5/25f2005 0:00

5/26/2005 0:00

5/27/2005 0:00
5/28/2005 0:00

5/29/2005 0:00

5/30/2005 0:00
5/31/2005 0:00
6/1/2005 0:00
6/2/2005 0:00
6/3/2005 0:00
6/4/2005 0:00
6/5/2005 0:00
B8/6/2005 0:00
8/7/2005 0:00
8/8/2005 0:00
6/9/2005 0:00
6/10/2005 0:00
6/11/2005 0:00
6/12/2005 0:00
6/13/2005 0;00
6/14/2005 0:00
6/15/2005 0:00
6/16/2005 0:00
/1712005 0:00
6/18/2005 0:00
6/19/2005 0:00

CH 1 High Flow
0

0
0
0
0
0
0
0
0
¢
0
0
0
0
0
0
o
0
0
0
0
0
o
0
0
0
v
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

CH 2 Pressure (HGL)

178.778
179.743
179.731
179.585
179.552
179.738
179.71
180.619
180.673
180.159
180.443
180.54



Meter 91 Flows:

Time
6/20/2005 0:00

~ 6/21/2005 0:00

6/22/2005 0:G0
6/23f2005 0:00
6/24/2005 0:00
6/25/2005 0:00

6/26/2005 0:00

6/27/2005 0:00
6/28/2005 0:00
6/29/2005 0:00
6/30/2005 0:00
7/1/2005 0:00
7/2/2005 0:00
7/3/2005 0:00
7/4/2005 0:00
7/5/2005 0:00
7/6/2005 0:00
717/2005 0:00
7/8/2005 0:00
7/9/2005 0:00
7/10/2005 0:00
7/11/2005 0:00
7/12/2005 0:00

7/13/2005 0:00

7/14/2005 0:00
7/15/2005 0:00
7/16/2005 0:00
7/17/2005 0:00
7/18/2005 0:00
7/19/2005 0:00
7/20/2005 0:00
7/21/2005 0:00
7/22/2005 0:00
7/23/2005 0:00
7124/2005 0:00
7/25/2005 0:00
7/26/2005 0:00
7/27/2005 0:00
7/28/2005 0:00
7/29/2005 0:00
7/30/2005 0:00
7/31/2005 0:00
8/1/2005 0:00
8/2/2005 0:00
8/3/2005 0:00
8/4/2005 0:00
8/5/2005 0:00
8/6/2005 0:00
81712005 0:00
8/8/2005 0:00
8/9/2005 0:00

CH 1 High Flow

OODOODOO‘OOOODOOODOOOOO

0.437
0.951
0.95
0964
0.959
0.919
0.906
0.934
0.903
0.952
0.967
0.927
0.912
0.928
0.047 .
004
0.928 -
0.934
0.947
0.903
0.91
0.889
0.905
0.908
0.923
0.921"
0.919
0.952
0.922

1.\08518.03\graphics\FIGURES\Appendices\Meter 91 ddly flows_8-11-06.xis

CH 2 Pressure (HGL)
184.007
183.715
183.694
182.204
179.489
179.167
179.359
179.436
179.393
180.196
179,392
179.025
178.21
176.216
176.991
179.828
178.701
177141
176.871
177.005
177.516
179.832
179.18
179.172
179.186
178.716
178.191
177.526
179.276
179.747
171.863
178.842
178.547
175.731
175.446
178.679 .
178.626
177.945
176.61
176,213
174.174
173,532
178.486
177.711
176.298
176413
176.74
174.201
174.625
177.352
177.524



Meter 81 Flows:

1.A08518.03\graphics\FIGURES\Appendices\Meter 91 daBy flows_8-11-06.xls

Time
81072005 0:.00
8/11/2005 G:00
8/12/2005 0:.00

'8/13/2005 0:00

8/14/2005 0:00
8/15/2005 0:00
8/16/2005 0:00
8/17/2005 0:00
8/18/2005 0:00
8/19/2005 0:00
8/20/2005 0:00
8/21/2005 0:00
8/22/2005 0:00
8/23/2005 0:00
8/24/2005 0:00
8/25/2005 0:00
8/26/2005 0:00
8/27/2005 0:00
8/28/2005 0:00
8/29/2005 0:00
8/30/2005 0:00
8/31/2005 0:00
9/1/2005 0:00

9/2/2005 0:00

9/3/2005 0:00

9/4/2005 0:00

9/5/2005 0:00

9/6/2005 0:00

9/7/2005 0:00

9/8/2005 0:00

9/9/2005 0:00

9/10/2005 0:00
9/11/2005 0:00
9/12/2005 0:00
9/13/2005 0:00
9/14/2005 0:00
9/15/2005 0:00
9/16/2005 0:00
9/17/2005 0:00

9/18/2005 0:00
. 9/19/2005 0:00

9/20/2005 0:00
9/21/2005 0:00

9/22/2005 0:00-

9/23/2005 0:00
9/24/2005 0:00
9/25/2005 0.00
9/26/2005 0:00
9/27/2005 0:00
9/28/2005 0:00
9/29/2005 0.00

CH 1 High Flow
0.939
0.947
0.907
0.937
0.916
0.875
0.884
0.908
0.904
0.911
0.926
0.924
0.917
0.908
0.884
0.885
0.902
0.925
0.917
0.958
0.86

10.884
0.884
0.904
0.899
0.861

0.9
0.903
0.911
0.905
0.891
0.948
0.944
0.921
0.909
0.918
0.892
0.88
0.913
0.927
0.895
0.867
0.878
0.868
0.856
0.893
0.887
0.859 .
0.869
0.864
1.106

CH 2 Pressure (HGL) -
178.47
178.147
176.53
175.812
173.769
174.934
1758.127
176.467
175,172
175.499
174.413
174.483
176.677

176175
174.914
175,422
176.273
174.463
174.145

175.93
174.187
175.645
175.717
175.61
174.95
174,534
175.304
175.901
176.147
176.166
175.862
175.743
175.997
176.633
176.256
176.407
176.021
175432
175.499
175.991
176.551
175.64
175.193
175.261
175.246
175.013
175.148
175.513
1756072
174.8
174.578



Meter 91 Flows:

[.A\0851 8‘03\graphics\FEGURES\AppendIces\Meter 91 daily flows_8-11-06.xis

Time
B/30/2005 0:00

- 10/1/2005 0:00
10/2/2005 0:00

10/3/2005 0:00
10/4/2005 0:00
10/5/2005 0:00
10/6/2005 0:00
10/7/2005 0:00
10/8/2005 0:00
10/9/2005 0:00
10/10/2005 0:00
10/11/2005 0:00
10/12/2005 0:00
10/13/2005 0:00
10/14/2005 0:00
10/15/2005 0:00
10/16/2005 0:00
10/17/2005 0:00
10/18/2005 0:00
10/19/2005 0:00
10/20/2005 0:00
10/21/2005 0:00
10/22/2005 0:00
10/23/2005 0:00
10/24/2005 0:00
10/25/2005 0:00
10/26/2005 0:00
10/27/2005 0:00
10/28/2005 0:00
10/29/2005 0:00
10/30/2005 0:00
10/31/2005 0:00
11/1/2005 0:00
11/2/2005 0:00
11/3/2005 0:00
11/4/2005 0:00
11/5/2005 0:00
11/6/2005 0:00
11/7/2005 0:00
11/8/2005 0:00
11/8/2005 0:00
11/10/2005 0:00
11/11/2006 0:00
11/12/2005 0:00
11/13/2005 0:00
11/14/2005 0:00
11/15/2005 0:00
11/18/2005 0:00
11/17/2005 0:00
11/18/2005 0:00
11/119/2005 0:00

CH 1 High Flow

1.234
1.273
1.271

1.27
1.251
1.269
1.257
1.234
1.247
1.254

124

1.22
1.213
1.215

1.21

1.35

1,29
1.222
1.201

1.22

1.21
1.207
1.238
1.251.
1.212

1.262
1.267
0.709
0.32
0.458
0.464
0.345
0.398
0.435
1.437
1.124
0.652
0.872
0.752
0.348
0.339
0.228
0.322
0.297
0.422
0.548
0.576
0.647
0.568
0.54
0.603

CH 2 Pressure (HGL)
174.197
174.007
174.215
174,357
174.326
174.419
174.325
174.242

174.04
173.89
174.245
174.483
174.484
174.386
174.811
174.804
174.718
175.237
175.432
176.173
176.242

176.481
176.751
176.914
176,839
176.018
175.423
174.367
174.691
174,674
174.638
174,866
174.855
174,934
174.207
174.356
174.466
174.743
174.937
175.146
175.233
175.208
175.33
175,343
175,144
175,552
166.964 .
165.286
152.151
143.553
143.463



Meter 91 Flows:

Time CH 1 High Flow CH 2 Pressure (HGL)
11/20/2005 0:00 0.61 143.485
11/21/2005 0:00 - 0.533 A 145.071
11/22/2005 0:00 0.453 161.341
11/23/2005 0:00 0.224 173.361
11/24/2005 0:00 0.29 174.633
11/25/2005 0:00 0.224 174.952
11/26/2005 0:00 0.271 174.979
11/27/2005 0:00 0.292 175.034
11/28/2005 0:00 0.274 175.206
11/28/2005 0:00 0.287 175.02
11/30/2005 0:00 0224 175.199
121112005 0:00 0.211 175.3056
12/2/2005 0:00 0.168 175.32
12/3/2005 0:00 0.268 175.377
12/4/2005 0:00 0.218 175.507
12/5/2005 0:00 0.151 175,514
12/6/2005 0:00 0.137 175426
12/712005 0:00 0.14 175.637
.12/8/2005 0:00 0.113 ‘ 175.68

12/9/2005 0:00 0.062 175.691
12/1042005 0:00 0.209 175.806
12/11/2005 0:00 0.275 175.661
12/12/2005 0:00 0.166 175.979
12/13/2005 0:00 0.169 175.318
12M14/2005 0:00 0.15 176.032
12/15/2005 0:00 0.098 : 176.008
12/16/2006 0:00 0.081 176.034
12/17/2005 0:00 0.223 176.036
12{1 8/2005 0:00 0.249 176.151
12/19/2005 0:00 0.16 176.236
1212042005 0:00 0.101 176.084
12/21/2005 0:00 0.082 177.485
12/22/2005 0:00 0.056 ‘ ' 177.875
12/23/2005 0:00 0.076 178,366
12/24/2005 0:00 0.174 ‘ ‘ 179.076
12/25/2005 0:00 0.063 180.414
12/26/2005 0:00 0.104 179.782
12127120056 0:00 0.056 178.803
12/28/2005 0:00 0.265 : 178.355
12/29/2005 0:00 0.393 177.788
12/30/2005 0:00 0.347 177.929
12/31/2005 :00 0.432 178.072

1/1/2008 0:00 0.274 178,522

1/2/2006 0:00 0.475 ' 178.845

11312006 0:00 0.233 ' 177.998

1/4/2006 0:.00 0.239 178.147 .

1/5/20086 0:00 0.215 176,263

1/6/2008 0:00 0.207 176.093

1472006 0.00 0.331 176,173

1/8/2006 0:00 0.345 176.251

1/9/2006 0:00 0.214 , 176.289

L08518.03\graphics\FIGURES\AppendicesiMeter 91 ddily flows_8-11-06.x/s



Meter 91 Flows:

L:\08518.03\graphics\FIGURES\Appendices\Meter 91 ddby flows_8-11-06.xls

Time
1/10/2006 0:00
1/11/2006 0:00
111272006 0:00
1/13/2006 0:00

. 1/14/2006 0:00

1/15/2006 0:00
1/16/2006 0:00
1M7/20086 0:00
1/18/2006 0:00
1/19/2006 0:00
1/20/2006 0:00
1/21/2006 0:00
1/22/2006 0:00
1/23/2006 0:00
1/24/2006 0:00
1/25/2006 0:00
1/26/20086 0:00
1/27/2006 0:00
1/28/2006 0:00
1/29/2006 0:00

~1/30/20606 0:00

1/31/2008 0:00
2/1/2006 0:00
2/2/2006 0:00
2/3/2006 0:00
2142008 0:00
2/5/2006 0:00
2/6/2006 0:00
2/7/2006 0:00
2/8/2006 0:00
2/9/2006 0:00
2/10/2006 0:00
2/11/2006 0:00
2/12/20086 0:00
2/13/2006 0:00
2/14/2008 0:00
2/15/2008 0:00
2/16/2008 0:00
2/17/2006 0:00
2/18/2006 0:00
2/19/2006 0:00
2/20/2006 0:00
2/21/2006 0:00
2/22/2006 0:00
2/23/2008 0:00
2/24/2006 0:00
2/25/2006 0:00
2/26/2008 0:00
2/27/2008 0:00
2/28/2006 0:00
3/1/2006 0:00

CH 1 High Flow
0.241
0.349
0.255
0.213
0.376
0.389
0.466
0.269
0.246
0.283
0.215
0.26
0.288
0.115
0.202
0.209
0.208
0.177
0.207

0.383
0.247
0.184
0.202
0.197
0.149
0.334
0.358
0.236
0.215
0.285
0.257 -
0.169
0.303
0.278
0.309
0.225
0.267
0.261
0.245
0.366
0.348
0.416
0.285
0.32
0.261
0.303
0.334
0.468
0.301
0.317
0.357

CH 2 Pressure (HGL)
176.242
176.283
176.245
176.352
176.299
176.565
176.546
176.379
176.315
176.197
176.202
178.156
178.68
178.294
176.093
176.199
176.128
176.198
176.14
176.226
178.36
176.375
176.144
176.084
176.154
176.193
176.166
176.332
176.122
176.189
176.182
176.285
176.21,
176.509
176.668
176,422
176.428
176.429
178.58
176.706
176.766
1768.745
176.767
176.872
176.838
178.735
176.749
176.856
176.801
176.686
176.801



Meter 91 Flows:

L0851 8.03\graphics\FlGURES\Appendices\Meter 91 dafy flows_8-11-08.xls

Time
3/2/20086 0:00
3/3/2006 0:00
3/4/2006 0:00
3/5/2006 0:00
3/6/2006 0:00
3/7/2006 0:00
3/8/2006 0:00
3/9/2006 (:00
3/10/2606 0:00

3/11/2008 0:00 .

3/12/2006 0:00
3/13/2008 0:00
3/14/2006 0:00
3/15/2006 0:00
3/16/2006 0:00
3/17/2006 0:00
3/18/2006 0:00
3/19/2006 0:00
3/20/2006 0:00
3/21/2006 0:00
3/22/2006 0:00
3/23/2006 0:00
3/24/2006 0:00
3/25/2006 0:00
3/26/2006 0:00
3/27/2006 0:00
3/28/2006 0:00
3/29/2006 0:00
3/30/2008 0:00
3/31/2006 0:00
4/1/2006 0:00
41212006 0:00
4/3/2006 0:00
41412006 0:00
4/5/2006 0:00
4/6/2006 0:00
4/7/2006 0:00
4/8/2006 0:00
4/9/2006 0:00
4/10/2006 0:00
4/11/2006 0:00
41212006 0:00
4/13/2006 0:00
4/14/2006 0:00
4/15/2006 0:00
4/16/2006 0:00
4117/2006 0:00
4/18/2006 0:00
4/19/2006 0:00
4/20/2008 0:00
412112006 0:00

CH 1 High Flow
0322
0.338
0.502
0.502

04
0.44
0.361
0.391
0.364
0.498
0.491
0.446
0.373
0.381
0.396
0.347
0.441
0.609
0.356
0.325
0.348
0.371
0.335
0.489
'0.496
0.438
0.451
0.386
0.404
0.527
0.51
0.595
0.432
0.41

- 0.387
0.504
0.441
0.65
0.66
0.408
0.186
0.02

COoOO0QoOOCOoO0O

CH 2 Pressure (HGL)
176.773
176.865
176.821
176.649
172.988

176.71
176.524
176,46
176.189
176.233
176.367
176.323

176,208
176.365
176.351
176.203
176.241
176.313
176.357
176.18
176.396
176.341
176.304
176.441
176.541
176.401
176.262
176.098
172.936
176.511
176.321
176.199
176.219
176.159
176.138
176.178
176.176
176.207
176.194
176.202
178.228
182.513



Meter 91 Flows:

1:\08518.03\graphics\FIGURES\Appendices\Meter 91 daly flows_8-11-06.xis

Time

42212006 0:00

4/23/2006 0:00
4/24/2006 0:00
4252006 0:00
4/26/2006 0:00
4/27/2006 0:00
4/28/2006 0:00
4/29/2006 0:00
4/30/2006 0:00
5{1/2006 0:00
5/2/2006 0:00
5/3/2006 (.00
5/412006 0:00
5/5/2006 0:00

 5/6/2006 0:00

5{7/2006 0.00
5/8/2006 0:00
5/9/2006 0:00
5/10/20086 0:00
5/11/20086 0:00
5/12/2006 0:00
5/13/20086 0:00
5/14/2006 0:00
5/15/2006 0:00
5/16/2006 0:00

5/17/2006 0:00

5/18/2006 0:00
5/19/20086 0:00
5/20/2006 0:00
5/21/2006 0:00
5/22/2006 0.00

~ Bf23/2006 0:00

5/24/2006 0:00
5/25/2006 0:00
5/26/2006 0:00
5/27/2006 0:00
5/28/2006 0.00
5/29/2006 0:00
5/30/2006 0:00
5/31/2006 0:00
6/1/2006 0.00
6/2/2006 0:00
6/3f2006 0:00
6/4/2006 0:00
6/5/2006 0:00
6/6/2006 0:00
6/7/2006 0:00
6/8/2006 0:00
6/2/2006 0:00
6/10/2006 0:00
6/11/2006 0:00

CH 1 High Flow

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

CH 2 Pressure (HGL)

179.307
180,548



Meter 91 Flows:

1.7\08518.03\graphics\FIGURES\AppendicesiMeter 91 ddBy flows_8-11-06.xls

Time
6/12/2006 0:00
6/13/2006 0:00
6/14/2008 0:00
6/15/2006 0:00
6/16/2006 0:00
6/17/2008 0:00
6/18/2006 0:00
6/19/2006 G;00
6/20/2008 0:00
6/21/2006 0:00
6/22/2006 0:00
6/23/2006 0:00
6/24/2006 0:00
6/25/2008 0:00
6/26/2006 0:00
8/27/2006 0:00
6/28/2006 0:00
6/29/2006 0:00
6/30/2006 0:00
7/1/2006 0:00
7/2/2006 0:00
71312008 0:00
71412006 0:00
715/2006 0:00
7/6/2006 0:00
71712006 0:00
7/8/2006 0:00
71912006 0:00
7110720086 0:00
7/11/2006 0:00
7/12/2006 0:00
7/13/2006 0;00
7/14/2006 0:00
7/15/2006 0:00
7/16/2006 0:00
711712006 0:00
7/18/2006 0:00
7/19/2006 0:00
772072006 0:00
7/21/2006 0:00
7/22{2006 0:00
7/23/2006 0:00
7/24/2006 0:00
71252006 0:00
7/26/2006 0:00
712712006 0:00
7128/2006 0:00
71282006 C:00
7130/2006 0:00
713112006 0:00
8/1/2006 0:00

CH 1 High Flow
0

0
0
0
0
0
0
0
0
0
0
0
0
0
G
0
0
0
0
0
0
0
0
0
0
0
0
C
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0.321
0.591
0.605
0.603
0.587
0.607
0.608
0.626
0.625

CH 2 Pressure (HGL)
180.373
161.397
181.393
183.282
182.698
182.917
182.087
180.912
181.422
181.867
182.414
182.402
183.475
184,122
180.388
174.285
197.152
184.344
177.105
177.646
177.383
177.983
177.526
180.511
179.699
182.681
182.513
182.065
182.907
183.027
156.681
123.896
181.623
182.634
182.863
176.754
184.419
183642
183.437
183.683
181.864
182.056
181.855
182.123
182.035
181.673
181.791
182.919
182.999
182.508
182.061



© Meter 91 Flows:

Time CH 1 High Flow CH 2 Pressure (HGL)
8/2/2006 0:00 0.614 180.981

L:\08518.03\graphics\FIGURES\Appendices\Meter 91 d&ily flows_8-11-06.xls



@ Vanasse Hangen Brusthin, Inc.

Appendix C

Stormwater
Drainage System
Analysis



NRCS Soil Survey Information
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Soil Survey of Middlesex County, Massachusetts Assembly Square Full Build

Map Unit Legend Summary

Middlesex County, Massachusetts

Map Unit Symbol ~ Map Unit Name Acres in AOT Percent of AOT

655 Udorthents, wet substratum 39 52

USDHA Natural Resources Web Soil Survey 1.1 3/27/2007
- Conservation Service National Cooperative Soil Survey Page 3 of 3



72" QOutfall As-Built
Plan and Profile
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Page 1 of 3

Scenario: 10 Year with Tailwater
Current Time Step: 0.000Hr
Conduit FlexTable: Combined Pipe/Node Report

System Capaclly Hydrautic | Hydraulle
Length System Systam Velocity Invert Invert

Start Node ﬁ;%% (Unified)_ CA Inlansity Rara__iiiggal ég\'ﬂ) (Average) | (Upsiream) | (Downslream} S(flﬂg)a Lﬁ{:‘%ﬁ) . LIrEZEE?)eul)

(ﬂ) (BGI'GS} (lﬂn‘h) (ﬂ’ls) (ﬂ’fs) (ﬂ"s) (ﬂ) (ﬂ) (ﬁ) (ﬂ)

CB-GoN CMH-G8 14.0 0.118 6.300 0.63 6.04 437 7.650 7.22 0.020 7.83 7.48

CB-G4E DMH-G4 9.0 0.273 5300 146 5.04 5,65 7.00 6.02 0.020 7.65 7.68

DCB-G2E DMH-G2 12.0 (.282 6,300 1.24 5.4 1.68 5.00 4.76 0,021 7.72 7.78

CB-G1E DMH-G% 43.0 0178 6300 0.86 3.86 1.22 4.00 3.87 4.010 7.74 7.71

CB-G1NE DPWMH-G1 656.0 0.008 6,300 0.62 3.50 067 4,00 3.44 3010 7.73 7.71

- DMH-Gi1 DMH-G2 45.0 0277 6.062 1.44 77.20 01t 2,90 277 0.003 7.70 170

DMH-G2 DMH-G3 42.0 0.509 3.620 2,02 79.91 G186 277 264 0.003 7.68 7.68

DMH-G3 DMH-G4 166.0 0.500 3.438 1.76 79.09 .14 2.64 217 0.003 7.68 7.68

DMH-G4 DMH-GB 2030 0.782 - 2436 1.62 62.14 418 2147 1.79 0.002 7.66 7.65

RG-G . DMH-G6 65.0 0.046 5300 0.24 813 6.74 592 4.29 0.016 a2 7.65

DMH-G5 DMH-G6 1160 0.827 1.807 1.61 137.44 0.76 .79 0,71 0.009 7.26 7.8

DMH-G& DMH-G7 8.0 1,060 1.733 1.85 80.72 G790 -0.73 0,86 0.003 670 | - 6.69

DMH-G7 DMH-G8 11.0 1,060 1.710 1.83 212,16 0.78 -0.85 -1.08 0.022 6.60 6,69

DMH-G8 DMH-G8 70.6 1.060 1.704 1.82 78,687 078 -1.09 -1.30 0.003 6.68 8.68

CB-FTNE DMH-F7 12.0 0.219 5.300 117 524 537 9.00 4.74 0.022 9.46 2.08

CB-FTNW DMH-F7 13.0 G.000 5,300 0.00 6,04 0.00 0,00 8.714 0.02¢ 9.00 882

CB-FGNE DMH-FB. 120 0,185 5.300 1.04 5.24 6.20 0.80 8.74 0,022 043 840

CB-FNW DMH-F8 130 0.000 £.300 .00 | - 6.04 0,00 9.00 8,74 0.020 9.49 0.49

CB-FENW DMH-F5 13.0 0.000 8,900 c.00 6.04 0.00 0.00 8.74 0.020 10,52 1032

CB-FSNE DMH-F5 130 0212 5300 1.8 5.04 144 9,60 874 0.020 10.33 10,52

CB-FANW DMH-F4 13.0 G2 5,300 .66 3.66 0.83 .00 887 0.010 10.66 10,56

CB-FANE DMH-F4 2.0 0.123 5.300 .65 Car 0.83 9.00 8,87 0,014 10.68 10.56

CB-F3NE DMH-F3 0.0 0.240 5.300 1.28 6.04 163 8.50 530 0,020 11.28 11.25

CB-FiNE DMH-F1 0.0 0.083 5,300 0.44 3.76 0.55 9.80 2380 0.011 11,38 11.34

DMH-F1 DMH-E2 78.0 0.614 5,265 272 683 1.64 8.20 797 0,004 11.34 11,29

DCB-F2E DMH-F2 77.0 0.404 5300 |- 2.18 6,10 1.76 8.70 822 0.006 11,38 11.29

DMH-F2 DMH-F3 36.0 0.817 5111 4.73 12.50 1,80 747 7.38 0.003 11.28 11.25

DMH-F3 DWMH-CS 129.0 1167 5.043 5.89 12.44 187 7.38 6.87 0.003 11.22 11,13

CB-C48W DMH-C4 12.0 0.075 5,300 D.40 5.04 0.51 9.1¢ 8.85 |- G020 11,22 11.22

CB-C4NW DMH-C4 12.0 0.050 8,300 0.27 | 5,04 0.34 9,10 B.68 ©.020 11.22 11.22

; CB-Casw DMH-C3 12.0 0,028 5300 0.18 11.12 0.18 9.60 843 0.088 11.22 11.22

| CB-CINW DMH-C3 12.0 0,025 5.300 0.13 1112 017 9,60 8,43 0.088 11.22 11.22

: DOMH-C3 DMH-C4 40.0 0.141 5,089 0.73 1037 0,41 8.43 8.04 0.010 11.22 .22

BMH-C4 DMH-C4 67.0 0,733 4.824 3.580 10.60 2,02 8.04 747 0.010 i1.21 .13

DMH-CE DMH-C& 33.0 1.890 4.744 9.04 1245 268 6.97 6.87 0,003 11.08 11.02

{B-0Y8E DMH-C7 14.0 0.106 5.300 0.57 5.04 972 §.20 8.2 0,020 1.37 © 11,37

CB-CTNE DMH-C7 14.0 017 5,200 0.63 418 Q.80 .20 8.91 0.021 1437 .37

CB-CO8E bMH-C8 14.0 0.146 5300 0.78 504 .09 10.70 10.42 0.020 12.66 12,54

CB-CANE DMH-C8 14.0 0.082 5.300 0,44 5.04 .56 10.70 10.42 00520 12.84 12.64

. DMH-C8 DMH-CT 178.0 1.688 8,220 8.42 6.82 477 B.53 7.78 0.004 12.54 11.87

| DMH-C7 DMR-C6 92.0 2175 8123 1123 | 14.73 3.58 7.26 6,87 0.004 11.28 11.02

s DMH-C& DMH-F4 16,0 4.183 4711 19,88 22,85 4.05 847 6.01 0.003 10.87 10.56

DMH-F4 DMH-F4 122.0 4.789 4,630 22,95 3416 318 6.51 518 0.003 10.48 10,32

DMH-F& DMH-D6 8.0 £332 4.521 24,26 38.61 3.44 5,19 4,83 0.003 10.25 10.08

CR-DANW DMH-D4 2.0 0.412 5,300 0.60 3.66 3.36 10,30 1018 0.010 10.62 10.45

CB-D45W DMH-D4 18.0- D117 5.300 . 0.82 342 3.31 10.30 10.18 0,008 10,63 10.47

DMH-D4 DMH-D5 £0.0 0.452 5260 241 10.60 1.26 8.34 7.44 0,010 10.12 10.08

DCB-DES DMH-D6 i2.0 0,454 5300 2.32 B,04 411 8.80 8,56 0.020 11.61 11.41

i CB-DYE DMH-D7 B4.0 0.183 5.300 071 6,18 091 8.83 7.69 0.021 11,68 11.67

! DWMH-D7 DMH.D8 53.0 0.995 6.131 5,15 7.80 29 | 7.69 7.39 0.006 11.64 1141

| DMH-D8 DMH-D5 179.0 1,428 5.080 3 8.08 465 7.39 833 0,005 11.23 10.08

! DMH-DS DMH-Fé 123.0 7.212 4432 32.22 36.68 4,69 4.83 4.46 0.003 0.86 9.49

| DMH-F6 DMK-F7 122.0 7.870 4,367 34,57 36.73 5.02 448 4.09 0.003 0,98 8,92

! DMH-F7 DMH-F8 23.0 B.08% 4,288 34,67 43.08 5.08 4,09 389 0.004 | 816 807

| DMH-F8 DMH-Fo 1.0 8.085 4,275 34.86 94,32 5.08 3.99 3.79 {.020 7.92 7.08

DMHF8 DMH-F10 780 8.088 4,270 34.82 3676 5,05 3.74 3,85 n.ooa 7.74 745

Ca-E28E DMH-E2 8.0 0.196 5,200 1.04 519 516 7.80 7.63 o021 8.23 B.14

i CR-EZNE DMH-E2 48.0 0154 5.300 0.82 3,68 3.60 7.80 7.3 0.030 8.18 8.14

DMH-E2 DMH-E1 3.0 0.348 5.262 1.85 3.8 4,68 7.31 6.08 0.010 8.08 8.03

DMHET MH-88 0.0 0.348 5.242 1.84 338 234 54568 848 0.909 8.03 8.01

B2 DMH-22 6.0 0.456 5,300 2.65 4.51 3.87 8.82 8,74 0.018 8,52 B,49

CcB-2n D22 49.0 0.428 5300 2.28 268 23 .82 8.34 0010 8,70 8.49

CB-18 DHH-19 6.0 0.140 6,300 0.76 5.44 4,86 8.74 8.80 0.023 8.24 9,26

cB-17 DMH-18 49.0 0141 6,300 Q.76 3.80 .02 8.74 84.24 #5631 9.28 | - 0,26

CB-11 DMH-12 8.0 0.630 5,300 2.83 3.90 360 6.88 8.60 0.012 1064 10,61

CB-10 DMH-12 48.0 0.419 5300 2.24 3.56 z.86 6,66 817 0.010 10.60 10,81

CB-ABBE DMH-AB 14.0 0.367 5300 1.95 3.56 249 6.08 7.94 0.010 11.44 11.40

CB-ABN OMH-AB 16.0 0.169 5,400 080 3.56 1.48 809 7.94 0.010 141 11.40

DMH-AS DMH-AS 03.0 0.777 B.263 4,42 5.76 233 7.84 7.66 0,003 .72 11.5¢

GMH-AG DMH-A4 1260 0777 5.160 403 6,77 2.28 7.66 7.28 0.003 11.65 11.98

CB-A48 DMH-A4 14,0 0.04% 6300 - 022 5,04 0,28 10,00 8,72 0.020 11.28 11.36

cH-Ad4N DMH-A4 14.0 0.063 5.200 028 513 0.38 10.00 2.71 0.021 11.38 11.36

DMH-A4 DMH-A3 176.0 0.871 4.804 4,39 12,34 1.40 7.28 B.75 0.003 11.34 14.27

DMH-AS DMH-A2 42.0 1.360 4.832 6.35 12,59 2.02 6.75 652 0,003 11,26 11.21

CB-A1S DMH-A2 18,0 0.159 5,300 0.85 4,68 1,08 7.60 7.24 0.0%7 11.22 1129

CB-A1N DMH-A2 13.0 0.089 5,300 0.48 5.93 0.81 7.80 7.24 0.028 11.22 71.21

DiH-AZ DMH-A1 23.0 1.642 4,574 7.67 1402 2,41 6.62 6.52 0.004 i1.18 11.48

DMH-A1 DMH-8 3.0 1.642 4,646 7.63 1219 2.40 6,48 6.22 0.003 11.12 11.01

CB-88 DiH-8 22.0 0.088 6,300 0.31 313 0.38 B8.45 8.28 0.008 11.82 11,01

CB-8C DMH-8 61.0 0.151 5,800 0.80 24 102 820 7.84 0.008 11.06 11.01

CB-8A DMH-8 85.0 0.229 5.800 1.22 242 1.86 828 7.96 0,508 11.09 11.01

DMH-8 DME-2 83.0 2079 4436 5.30 11.10 2.96 822 8,02 0.002 10,95 10.81

DMH-9 DMH-12 97.0 2.079 4.367 .13 11,25 291 600 5.78 0.002 10.76 10.61

DMH-12 DMH-13 242.0 3.028 4,262 13.09 20,83 2.86 526 4.83 0.003 10.62 10.27

CB-C1IN DMH-C1 24.0 0.064 5.300 0.34 6,04 0.44 10.00 4,52 0.020 11.30 11,50

CB-C18E DMH-G1 17.0 0.065 6.300 Q.30 4.98 0.38 10,00 0.67 0.019 11.30 11,30

CH-C2NE DMH-C2 23.0 0071 5300 0.38 504 0.48 8.80 8434 0,020 11,88 11,66

CB-C28E DMH-C2 13.0 0073 5300 0.39 6.04 0.80 8.80 ' B84 0.020 11,88 11.86

DMH-C2 DMH-G4 77.0 1.620 5,165 8.49 10.50 4.80 783 6.88 0.010 11.80 11,30

DMH-CA DMH-13 123.0 1.749 6,120 9.03 10.50 611 6.86 5.83 0.010 11,18 10.27

DMH-13 DMH-16 64,0 4.777 4.004 19,28 2114 3.93 4.63 4.46 €.003 10,03 9.99

CB-14 DMH-16 49.0 0.081 5,200 0.43 3.60 3.09 9.21 B.71 a.010 D.8e 2.89

file/IC T Tsers/rmathaws/ AnnDatall .ocal/ Temn/Bentlev/Storm CAD/dwfukda.xm] 4/29/2014



GB-F12
DMH-F11
DMH-F12
DMH-F13
OB-32Z
OmMH-azy
CB-32V
€B-32W
CB-32%
DMH-82U
PMH-32T
DMH-328
DiH-32M
DMH-32L
DiaH-321K
CB-34N
CB-34M
GB-34L
B-34K
ca-34J
ce-34)
CB-34H
CB-34G
GB-34F
CB-34E
CB-34D
CB-340

CB-46P
DMH-45N
DMH-48K
DMH-46J
DMHE-481
BMH-46F
DMBH-46C
DMH-46A
cB-45B
CB-45C
DMH-45
CMH-44
c8-40
CB-39
DivH-41
DMH-38A(Partnars)
H-38

CB-29B
CB-28A

nagld 1o

file:///C-/Users/rmathews/ AnnData/T .ocal/ Temn/Rentlev/Storm CAD/dwiakdo. xmi

DMH-18
DMH-19
DMH-D1
DMH-D2
DMH-D2
DMH-D1
DMH-22
DMH-23
DMH-24
DMH-106
DiH-31
DMH-320M
DiH-32P
DiH-32P
DidH-32M
DiH-32M
DMH-F13
DivH-F13
DMH-F12
DMH-F11
DMH-F12
DMH-F13
DMH-B2T
DMH-32Y
DMH-324
DMH-32U
DMH-324)
DMH-321
DMH-32T
DMH-328
DMH-32M
PMH-32L
DMH-32K
DMH-32
CR-34M
cB-24l,
CB-34K
CB-34J
CB-34
CB-24H
CB-34G
CB-34F
CB-34E
CB-34D
CB-34C
DMH-34A,
DMH-34A
DMH-34
GB-38C
DMH-38A,
DPMH-38A
PMH-38
DMH-38
DMH-41
DMH-44

149.0

1800
99.0

0,078
4936
5217
1.280
0.214
1,608
7.024
7.948
7.848
7.943
0.320
£2.000
£.386

0,208
4,288
0.343
0.146
0.208

1.418

5.300
3.058
3788
5.300

5286
3.748
3.606
3559

21,08
22,45

0.004
0.003
0.003
0.005
0.008

0.018
0.014
0,076
0.005
0.041
0.005
0.023
0.009
0.003

0.003
0.032
0.01G
0.003
0.003
0.008
0.003
0.000
0.008
0.012
0.010
0.010
0,010
0.020
0.010
0.910
0.038
0.002
0.002
0,008
0,009

Page 2 of 3

8,89 2.89
9.82 9.26
9.20 9.16
10.64 10.44
10,68 10.44
10.25 8.16
8.83 849
8,39 8.28
8.24 8.23
8.18 8.16
211 8.00
8.70 8.70
10.04 8.62
£.96 8,82
8.02 8.7¢
873 e.70
11.08 11.08
11.08 11.08
1148 11,44
11.50 11.49
11.49 11.44
M 11.06
10,88 10,66
1140 10,96
10.76 10.67
j0.71 10.67
10.89 10.67
10.71 10,67
11.72 10.66
10.47 10.20
10,92 82.70
9.67 9.50
9.40 8.37
9.28 0.23
10.80 10,60
10.60 10,59
10.69 10.64
10.64 10.61
10.61 10.43
1043 10,40
1040 10.38
10.38 10.34
10.34 10,30
10,30 10,26
10,25 1049
1019 10,16
1016 10,16
101 9.81
9.56 8.51
9.51 £.50
9.52 .50
9.76 871
9,78 .71
9,60 949
966 | 9865
.67 9.65
10.32 10.29
11.12 11.06
12,78 12.62
12,81 12,62
16,22 14.86
14.94 14.78
16,96 16.61
16.51 16.00
17.53 17.66
177 17.58
17.59 17.56
17.51 16.82
1540 14.89
14.80 14.80
1474 | - 1478
14,32 12.62
12,13 11.66
10.93 10.29
10.34 10.29
10.32 10.2¢
10.16 8.65
9.57 9.49
8,49 a.4¢
9.05 9.4¢
0.72 0,71
0,86 9,71
10.53 40,00
10,02 10.00
10.16 10.00
Q.84 0.81
9.64 9.51
9.40 0.33
§.27 0.23
8.28 6.26
B.27 0,28
B.48 0,87
8,65 .37
9.31 8.80
836 .30
©.30 9,30
0.28 9.25
9.26 9,24
9.23 9,23
£.03 .00
8,84 8,88
9,14 9.09
9.09 a.88

472912014
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: DiH-28 1850 | 20097 3678 | 7248 | 18057 2,08 0,65 035 | ©.002 8.80 8.74
GH-28 DMH-25 1560 | 208567 3614 | 7282 | iTAm 267 0.35 007 | 0002 870 8,84
CB27 BMH-25 50 | oz8z 5,300 140 278 363 842 839 | o008 8.9z 8.0
CB-26 OMH-25 48.0 0,206 £.300 1.08 3.53 898 a4 7.94 0.0 8.85 8,84
DMH-26 DMH-108 61.0 21.054 3.453 73.28 178.83 2.89 Q.07 -0,04 0.002 8148 8.18
CB24C DME-24B 34.0 0,050 5300 0.27 388 0.34 B.23 4,88 0.010 8.33 8.32
CB-24G PMH-24E 41,0 0.072 5300 0.38 4,98 0.4 5480 5.10 0.020 8.45 8.44
cB-24J DMH-241 8.0 Q.186 5.300 0.83 1.46 239 580 567 0.014 2.01 8.97
CB-24K DMH-241 54.0 6,183 5,300 0.88 1.87 2.80 8.70 a4 0,024 932 8.07
DMH-24) BMH-24H 173.0 ¢339 5,245 1.78 361 2.28 B.41 363 0.010 8,86 852
DMH-24H DMH-24E 23.0 £,339 5,030 1.72 5.04 249 3.63 a7 0,020 8.50 244
CB-24M UMH-241, 60| o488 | 500 744 £50 340 540 260 | 0033 5.63 878
cB-24P DMH-24N 23.0 0.878 5300 3.61 525 4.59 460 410 0.022 8,66 8.62
CB-240 DMH-24N 210 | D548 5,360 203 738 573 5.00 40| oo4s 878 .62
CB-24Q DiH-24N 154.0 0,071 6.300 0.36 363 048 b.60 4.00 0.010 5.84 BS82
OB-245 DMH-24R w0 | o 5,300 0.8 142 146 6.60 620 | 0015 239 .37
CB-24T DMH-2AR Mol oms| seoo 414 | o7 827 5.40 660 | -0.108 5,62 8,37
CB-24l DMH-24R 1.0 | st 5.300 046 2,08 108 740 630 | onor B o.47
DMH-24R DiH-24N 300.0 1.108 4,899 B.57 8.58 318 6.10 4.10 0,007 0.47 -B.62
DMH-24N DiH-241L 294.0 2400 4.394 10.63 16,16 3.38 4.00 2.50 0.006 9.44 8.79
DMH-24L DMH-24E 8.0 28568 4.148 11.04 44.96 3.80 2.50 218 0.004 8.87 8.44
CB-24F DIiH-24E 150 | 0138 £.300 073 3.05 0.9 573 Be2 | ooor 8.46 8.44
DiMH-24E DMH-24B 37.0 3403 4,089 14.02 75.686 1.98 1.35 0.87 &.013 8.34 8.33
CB-24D DMH-248 360 | 0i2t £.300 0,65 1551 186 B85 640 | GOl6 843 8.3
DMH-248 DMH-244 A7.0 3.574 4.038 14,64 63.05 2.06 0.87 0.456 0.008 8,29 B.27
DMH-24A DMH-105 1900 | 3674 3,974 14,31 26.90 202 0.30 000 | oo0z 895 8,16
[iH«105 AH-68 430 32.577 2426 112.61 268.27 4,32 .04 -0,21 0.004 8.05 8.0
MH-88 DMH-107 2220 32,025 2418 113.45 258.94 4,35 021 ~1,04 0.004 7.89 770
DaH-107 DMBE-F19 172.0 34.723 3.362 117.668 245,30 4.0 =404 -1.67 0.004 781 7.45
DMH-F10 DMH-Go ardo | 42812 3aie | q4aa | 26730 543 167 e | oood 747 B.68
CB-G12SE DMI-G12 1m0 | oors | Baoo 0.40 513 3.90 800 772 | 0021 26 7.02
CB-G138E DMH-G13 13.0 0467 5,300 .57 5.04 4,25 7.50 V.24 0,020 8.08 8.0p
DMH.-438 DMH-G14 oze | 1ea] a0 433 297 794 478 450 | 0011 o.87 034
CB-G158E DMH-G16 13.0 Q082 5,300 .44 5.04 0.66 770 7.44 03.020 835 ©.36
MH-74 OMH-G16 10.0 0,037 5300 .20 483 025 480 4,80 0.010 9,35 .35
DMH-G15 OMH-G14 240 | D0iz2 | Bage o84 983 036 471 450 | o009 9.34 934
CB-G148W DMH-G14 0| oos2 5.300 0.33 511 042 7.60 7.46 | 0021 0.34 934
DMH-G14 DMH-G13 wwro | 174 3587 .21 934 62 £50 318 | ooos 867 849
CB-G138W DMH-G13 w0 | 009 5.300 (.56 284 409 750 796 | 0o18 8.08 8.9
BMB-G13 DMH-G12 149.0 2,384 3.544 8.44 20,13 269 2.68 1.50 0,008 8.02 1.82
CE-GIISW DMH-G12 0] oods | sac0 624 513 3.35 B0 773 | oo 820 786
DMH-G12 DMH-G11 4o | zew | 342 9.08 20744 209 1.50 112 | ooos 721 714
CB-Eagw DMH-ES 9,0 0.247 6.300 1.32 3.56 420 8.61 8.02 0,040 8.10 8.95
CBESNW Di4H-E6 260 | o247 | 5300 1732 3.50 £90 8.78 g5z | oofe v27 8.04
CB-E3swW DiH-E3 12.0 0.188 5,300 0,83 3.08 1.06 8,10 8.8 ¢.010 10.12 10,14
CE-E3NW DMH-ES 280 | 0451 6,500 e 363 372 10,48 992 | oo 1067 10.24
DMH-E3 DMH-E4 140,0 0.307 6,268 1,83 10.60 0.92 8,08 B.69 0.010 9.66 9,63
CB-E4NW DMH-EA 260 | 0134 5300 07 4,08 451 950 goo | 0020 085 0.6
CRE4SW DMH-E4 s0 | adi7s 5900 0.94 548 501 .50 831 | ooz .99 0,62
DMH-E4 DMH-ES 1220 0617 4.838 am 10.60 1.70 B8.59 547 8.010 9.50 8.39
DMH-E40 DMH-ES 35.0 0.480 5.300 262 22.62 0,83 533 A4.97 0.010 9.39 9,39
CB-EENE DMH-EB 106 | oo7s 5.300 D40 5.04 D& 5.90 gro | 0020 10.43 10.44
DMH-E8 DMH-E9 140 | 0695 5244 367 846 200 845 731 | 0010 1041 10.04
CB-Euli DMH-E9 106 | o097 5300 052 8.04 068 B.90 575 | 0020 10.04 10.04
DMH-EQ DMH-ES 118.0 1.360 5136 7.2% 10.50 407 7.06 588 0.010 8,86 0.38
DMH-ES OMH-EB 104.0 2.81¢ 4,635 13.47 22,62 4.19 487 3.03 0.010 9186 B8.72
DMH-ES OMHET 560 | asia | 4865 | 1825 2262 485 383 337 | o.oio 7.89 7,58
DMH-ET DMH-G41 a0 | 33| 4sw] 514 3180 482 208 a6 | 0b20 7.36 7.4
DMH-G11 DMH-G10 00| 5821 3454 | 2088 86,15 421 a2 036 | 00 685 B.a2
DMH-G12 DMH-G2 180 | 5921 sag2 | hoss 4101 431 0.38 018 | o0 812 8,68
DIH-GO MH-78 1280 | 48794 1es2 | B0 000 360 4215 4246 | 0,000 688 B.44
MH.75 DMH-116 820 | 40794 1645 | 6286 | 40501 3.67 a8 a8l | 0008 626 5.10
DMH-110 DMH-111 2110 48,794 1634 82.02 280,78 3,65 3.1 4,71 0.004 b.B8 £.50
DMH-111 0-1 £7.0 49,794 1.606 80.81 258,68 3,60 4.7 4,86 0,004 £.32 520
cB-2 DMH-3 20.0 0,223 £.300 119 3.80 4,36 702 7.48 0,042 g.18 7.88
GB DMH- 720 | 0203 | 6300 109 3,09 3,50 7.58 701 | ooos 7.09 779
DMH-3 DMH-4 B7.0 0.428 65.243 2.25 10.13 4.61 6,81 6.38 0.009 7.48 7.06
DMH-4 -2 218.0 0.428 5,208 2.24 1U.gﬂ 4.88 6.39 4.00 3.011 6.94 4,88
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Scenario: 25-year with tailwater

Current Time Step: 0.000Hr

Conduit FlexTable: Combined Pipe/Node Report
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Start Node

CB-G6N
CB-G4E
DCB-G2E
CB-ZE
CB-GINE
DMH-GH
DMH-G2
DMH-G3
DMH-G4
RG-(1

LAk F5
DMH-DE
DMH-D4
DhH-D4
DMH-D5
DMH-D&
DMH-D7
DMH-DS
DH-D5
DMH-FB
DMH-F7
DMH-F8
OMH-Fg
DMH-F10
DMH-E2
DMH-E2
DMH-E1
MH-68
DMH-22
DMH-22
DMH-19
DMBE-19
DiH-12
DitH-12
DMH-AS

Length
(Unifisd)
{ft)

System
CA.
{acras)

0118
0.273

7.870
8,088
8.080
8.089
0.195
0.154

Syslam

Intenslly

(invh)

6.000
6.000
6.000
6.000
6.000
6778
4.723
4,144
2871
6.000
2,428
2356
2,334
2.328
6.000
6.000
6,000
6.000
6.000

Syslem
Ralinral
Flow
(fi*ls) .
0.7
1.85
1.40
1.08
059
1.81
242
2.43

Capaclty
(Full
Flow}
(f'fs)
5.04
5,04

Velogity
{Avarage)
[\L3]

trvert
{Dovmstraarm)
(®

7.22
6.82
4.76
3,57
3.44
277
2.64
217
1.79
4.29
0.74
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0,003

0,004
0.020
0.003
0.0
0.010
a.010
€.009
0.046
0.010
0.023
0010
0.012
0.010
0.010
0.010
0.003
0,003
0.020
o.021
©.003
0.003
0.017
0.028
0.004
0.003
0.008

Hydraulio
Grade
Line {In)
(M

10,18
10.17
8.62
8.44
9.42
9.60
1015
10.18
10.15
11,34
10.18
A4
9.53
9,53
10.85
10.64
1117
.17
11.69
11,60
11.78
© 178
12,48
12,66
12.51

Hydraulic

43,40
1310
1,68
10.67
10.14
9.59
8,13
875
9.42
2.4
8,22
0,04
10.14
10.21
10,69

43,20
13.30
12.17
11.47
11.92
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CMH-41
DMH-3BA{Partners)
DMH-28
cB-36
cB-35
DMH-37
DMH-34
DMH-338
DMH-G3A
CB-32D
CB32C |
CB-52t
CB32)
DMH-32H
€B-32G
cB-32F
DIMH-32E
DMH-32B
DMH-32A
DMH-32
DMH-31
CB-20B
CBSBA

MRS R

DMH-328
DMH-32A
DMH-32
DMiH-31
DM-20
CHB-20A
DMH-28

0,078
4,936
5217

4,083
2.3580
2.350
3,930
3.930
3.930
0,206
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0,004

0.009
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11.80 $1.8Q
11,40 10,68
10.57 10.61
12,08 11,80
Hor 11.80
12,33 10,91
1047 9,96
9.04 9.77
0,26 9.25
822 8.18
8.59 8.45
11.09 11.09
11.85 11.89
11.71 11.86
1.37 11.09
.12 11.09
.31 11.30
11.32 14.30
1212 1212
i1.64 . 1183
11.63 41.62
11.68 11.30
14.67 1.29
11.62. 1110
10.76 10.67
10,72 10,67
10.69 10.67
1072 10.67
1262 11.28
11.91 10.84
10,66 10.24
10,04 9.97
9.55 9.52
9.46 9.40
10.76 10.76
10.78 10.74
10.74 10.67
10.67 10.64
10.64 10.53
10.53 10.50
10,54 10.60
10.95 10.94
40.91 10.85
10,86 10.78
10.78 10.70
40.71 1087
10.67 10.87
10.83 10.66
8.68 9.61
2.51 9.50
8,53 9.50
6,78 9.71
1045 0.71
8.51 9.48
985 0.64
0.8% 8,67
J0.6¢ 10.64
11.38 11.31
18.62 1319
13.46 13,18
15.33 14.86
14.82 14.65
16.99 18.57
16.67 16.04
17.63 TATET
17,78 17.58
W7.61 17.66
i7.64 15.47
15.44 14,94
14.84 14,73
14.64 14,43
14.38 12,77
12.66 11.33
11.18 10.87
10.44 $0.38
10.67 10.64
10.29 0.83
0.59 9.49
8,49 9.49
8,67 .49
8,73 9.71
2.80 871
10.68 10.00
10.02 10.60
10.20 10.00
10.48 10.30
10.23 1007
4.56 9.53
8.49 2.43
879 Q.77
874 9.73
.87 .63
0.88 0.53
0.562 8.6t
951 2.52
8.63 9.53
8,61 9.48
948 ' 0.48
245 9.44
0.37 8,34
9.31 5.22
9,57 .50
.83 .36



DiiH-28 165.0 19,802 3745 7613 180,67 3.38 G656 0.35 .002 9.21 2,12
DhH-28 DMH-26 158.0 20.3¢3 3680 76.64 178,27 3.08 0.36 0.07 0.002 8,11 0,03
cBay DMH-26 5.0 0.282 6.000 1.59 2,76 3.64 8.42 8.39 G008 8,19 .18
cB-20 DMH-25 48.0 0.205 6.000 1.24 3.63 4.09 B.A1 V.04 0.010 9.22 918
DMB-25 [HAH-106 61.0 20,8680 3BT 76,068 176,83 339 0.07 -0.04 0.002 9.02 8.99
CB-24C DMH-24B 34.0 0,080 6.000 0,30 3.66 0.39 6.23 4.89 0,010 9.22 .22
CB-24G DMH-24E 41.0 Q.072 6.000 0.43 408 0.68 6,60 6,10 0.020 9.26 .26
CE-244 DiH-24] o G156 6,000 0.94 146 2,70 5,80 5,87 0.014 9,02 8,67
CB-24K DMH-241 4.0 0.183 8.000 1.10 1.87 3.6 6,70 5.41 0.024 9.42 8.57
DIH-241 DPMH-24H 1738 0.339 5.949 2.03 381 2.58 6.41 3.63 0.010 0.83 0.28
DMH-24H ! DPMH-24E 23.0 0.3z 5.748 1.968 5.04 2.60 3.63 3.07 0.020 8.22 915
CB-24M DiiH-241 18.0 0.466 6.000 2.78 B.50 3.61 3.10 2.50 0.0323 £.18 8.05
<B-24P DMH-24N 23.0 0876 6,000 4.08 5,25 6.20 4.80 4.10 0.022 8.92 8.62
CB-240 DMH-24N 21.0 0.548 8,000 a3 7.38 4,22 5.00 4.10 0,043 8.80 8,62
CB-24Q DMH-24N 164.0 0.071 8.000 043 3,63 086 5.80 4.00 010 884 B.62
CB-248 DMH-24R 26.0 0.471 6.000 1.03 A42 1.31 8.80 820 0.015 0,39 9,37
CB-24T DMH-24R 11.0 0.775 6.000 4.89 =11.77 8.97 540 6.60 -0.109 0.66 9.37
CB-24U DOMH-24R 118.0 0.161 6.000 0.67 2,98 1.24 740 6.30 0.007 9.45 9.37
DMH-24R DMH-24N 300.0 1.108 6718 6.28 8.58 3.61 6,10 4.10 0.007 .73 8.62
DMH-24N4 DiMH-241 204.0 2400 6163 12.47 16.18 3.97 4.00 2.50 0.005 0.04 2.058
DMH-24L DMH-24E 80.0 2,858 4.631 14.20 14.86 4.52 2.60 215 0.004 9.54 .23
CB-24F DMH-24E 15.0 0,138 6.000 0,82 308 1405 5,73 6,62 0.007 9.26 025
DMH-24E DMH-248 37.0 3.403 4878 16,73 76.96 287 1.36 0.87 0.013 9.14 9.42
CR-24D DMH-248 3b5.0 0121 8,000 0.73 151 2.09 6.68 810 (.018 9.36 9.23
DMH-248 DhiH-244 47.0 3.574 4.631 17.40 §3.05 2.48 0.87 0.46 0.009 840 0.07
DMH-24A Dii-108 190.0 3.574 4.773 17.20 26.90 243 0.30 0.00 0.002 805 | 8.02
DMH-105 MH-68 43.0 32.382 3,693 117.29 266.27 4.80 -0.04 0.21 0.004 8.82 877
MH-68 DH-107 222.0 32731 3,681 118.16 268.04 4,03 -0.21 -1.04 0,004 8.72 8.48
DMH-107 DMH-F10 172.0 34.528 2.621 122.56 286.30 5,09 -1.04 -1.87 0.004 B.43 . B.23
DiH-F10 DMH-GS 374.0 42817 3476 149.34 257.50 68.07 -1.87 -3.16 0.004 B.1& 7.54
CB-G125E DMH-G12 43.0 0.075 6,000 0.46 513 058 8.0 7.73 0.021 12,20 12,20
CH-G135E DMH-G13 43.0 0407 6.000 0.65 5.04 0.82 7.50 .24 0.020 11.80 11.80
DMH-838 DMH-G14 23.0 0.241 6.000 1.46 2.97 2.68 4.75 4,50 0.011 1216 12,10
CB-G165E DMH-G16 13.0 0.082 6.000 0.49 5.04 0.63 7.70 7.44 0,520 11.80 11.80
Mi-74 DMH-G16 10.0 1.028 4,200 4,38 463 5.56 4.80 4.80 0,010 11.89 11.80
DMH-Gi5 DMH-G14 24.0 1,118 4,188 4.7 €.83 267 4.71 4.50 0.009 1216 12,10
CR-Gi45W DMH-(114 17.0 0.062 6,000 0.38 511 0.48 7.80 7.45 0,021 12,10 12,10
DMH-G14 DMH-G313 167.0 1.764 4,186 7.40 9.34 4.19 4,60 3,18 0.008 12,83 11.80
GB-3138W DMH-313 13.0 0,103 6.000 0.62 4.84 0.79 7.60 .26 0.018 11.80 11.80
DMH-G13 PMH-G12 148.0 2,308 4.132 9.99 2013 3.18 2,68 1.80 0.008 1249 12,20
CB-(3125W PMH-G12 13.0 0.045 8.000 .27 513 0.35 8.00 773 0.029 12.20 12.20
DH-G12 DMH-B11 AT.0 2,639 4.070 10.83 20.34 3.45 .60 1.12 0.008 13.01 12.80
CB-EBSW DMH-E6 8,0 0.247 6.000 1.49 3.568 1,90 861 B.52 0.010 12,12 1210
CB-EGNW DMH-E8 260 0.247 ©.000 1.49 3,56 1.9¢ 878 B,62 C.040 1216 12,10
CB-E3aswW DMH-E3 120 0.166 6,000 0.94 3.66 1.20 B.10 8,68 0.010 t3.21 19,20
CB-E3NW DMH-E3 26,0 0.151 8.000 081 2.63 1148 10.49 9,02 0.010 13.22 13.20
DMH-E3 DMH-E4 140.0 0.207 5933 1.84 10.50 1.04 8.09 6.69 0.010 13.26 13.21
CB-EANW DMH-E4 26.0 0,134 8.000 0.81 4.99 1.03 9.50 B.99 0.020 13.52 13.51
GB-E45W DMH-E4 9.0 0176 6.000 1.07 518 1.38 2.60 9.31 0.021 13.45 13.54
DMH-E4 DMH-ES 1220 0.817 5,628 3.44 10,60 1.95 6.689 5.47 0,010 13.19 13.08
DMH-E10 DMH-ES 36,0 0.963 8,000 5.63 22.62 185 5.33 4,97 0,010 12.83 12,80
CB-EBNE DMH-E8 10,0 0.075 8.000 0.45 6.04 0,58 8.80 ayo 0.020 13.00 13,00
PMH-E8 DMH-ES +14,0 0.608 5,048 417 646 3,29 8,45 7.39 0.010 13.67 13.10
Ca.-EENE DMH-E8 10.0 0.097 6,000 .59 504 0.76 8,00 870 0,020 13.10 13,10
DMH-E9 DMH-E6 418.0 1,380 £.847 818 10.50 4.64 7.06 588 0,010 14,12 18,40
DMH-ES DH-E6 104.0 2971 5341 15,98 2262 5.09 4,87 393 0.010 12.62 12.10
DMH-E6 PWH-E7 56.0 3.464 5.276 16,44 2282 5.87 383 3.37 0.040 13.07 12.70
DMH-EY DMiH-G1t 41.0 3.464 5.2561 18.34 31.89 5.84 228 1.46 0.020 1347 12.90
DMH-G11 DMH-G10 10.0 6,122 4,062 26.00 86.13 &.08 062 0.36 0.026 12.84 42,80
DMH-G10 DMH-G9 18.0 6.122 4.049 24.86 4.0 5,00 0.8 0,18 0.010 12.87 12,80
DMH-G8 MH-78 128,0 49754 2.288 11477 0,00 618 ~12,16 ~2.15 0,000 7.38 7.23
MH-7 DMH-110 82.0 A0.754 2.276 194,16 405,01 614 <318 3,91 0,009 723 7.13
DMH-110 DMH-111 211.0 49,754 2268 113,76 260,76 6.12 -3.81 471 0.004 708 B.78
DMH-111 O~1 7.0 48,754 2241 27 26868 6.09 AT -4.98 0.004 5.28 520
cB-2 DMH-3 20.0 0.223 6,000 1.35 3.80 4.61 702 7.48 0.012 8.21 7.89
ci-t BMH-3 72.0 0.203 6.000 1.23 3.00 370 7.55 7.01 0.008 8.02 7.58
DMH-3 DMH-4 57.0 0.426 4,942 2,65 10,13 4.7 6.91 6.38 0,000 7.52 7.08
DIhH-4 D2 218.0 0.426 5.906 2,54 10.88 5.06 8.48 400 2.011 8.08 4.85
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Scenario: 100 Year with tailwater

Current Time Step: 0.000Hr

Conduit FlexTable: Combined Pipe/Node Report
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Start Node

CB-GEN

DMH-12
CB-C1M
CB-C1SE
GE-G2NE
COR-CREE
DMH-C2
DMiH-C4
DMH-13
CB-14

Langth
(Unffied)
()

14.0

9.0
2.0
43,0

System
CA
(acras)

0.118
0273
0.232
0.179
{.098
0.277
0609
0.600
0.782
0.000
0.782
1.016
1.016
1.015
0.219
0.000
0,195
0.000
0.000
0212
0121
0123
0.240
0983
0.514
0404
0817
1167
0.075
0,060
L 0.028
0.026
0141
0.733
1.860

0.147
0.146
0.082
1.508
2175
4.163
4769
5.382
0112
Q117
0452
0.434
0.433
0.805
1.428
7.212
7.870
8.089
8.089
8.089
0,195

0141

0.151

0.22¢
2,079
2079
3.028
0.054

0.071
0.073
1,520
1.749
ATTT
0.081

System
Intensity
“ {inmhy

7.400
7.400
7.400
7.400
7.400
7.180
8,204
5.624
4,964
7.400
3620
2.540
3.516

Systam
Rational
Flow

(R¥s)
0.88
2.03
1.73
1.34
0.73
2.01
3.6

Capacity
{Full
Flow
(fts

Invert |
{Upstraam)
iR

Invert
{Downstream}
"
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0,003
0,008
0,009
€.006
0.002
0.002
0.003
0.020
0.018
0.020
0,020
0,010
0.010
0.003
0.010

Hydraulle | Hydraulic
Grade Grada
* Line {In) Line (Qut)
() ()
12.01 12,00
11.63 11,80
9.53 .50
9.46 9.40
9,42 8,40
9,50 9,80
10.30 10.30
11.60 11.60
12.m 1201
13.42 12.02
12.1 12,00
12.30 12,30
12.40 12.40
1281 12,80
13.25 13.20
13.20 43.20
13.22 43.20
13,20 13.20
13,40 13,10
13,13 13.10
13.21 13.20
13.21 13.20
12.93 12.90
12.90 12.90
13.08 12,95
1347 13.00
12.83 12.90
13.08 13,60
13.40 13.40
13,40 1340
13.40 13.40
13,40 13.40
13,40 13.40
13,94 13.80
14.18 14,07
13.41 13.40
13.41 13.40
13.61 13.80
13.60 13.80
15.86 13.40
14.58 14.13
18,78 13.20
13.40 18.1C
14.22 13,90
13.41 13,40
1341 13.40
13.89 13.90
13.30 13140
13.44 13.40
13.35 13.10
16.12 13.80
13.88 13.20
13,99 13.20
13,39 13.24
12.42 12.36
12.22 11.69
12.1 12.00
12,08 12.00
12.687 1260
12.26 1221
1142 11408
11.47 11.08
12.40 12.40
12.64 12,60
10.98 10.62
11,30 10.82
11.48 11.40
142 11.40
12.78 12,50
1242 12,06
12.08 12.08
12.40 1210
12.03 11.89
1177 1.70
.72 11.70
11.70 11.70
11.88 11.80
12.34 1211
12.03 12.02
1247 1211
1247 12.02
11.69 11.37
11.28 10,82
13.47 12.90
13.30 13.30
1390 13.30
18 12,20
1320 13,20
14.30 13.30
1472 12.80
13,78 13.44
13,45 13.44




DAH-46A
CB-458
CB-45C
DMH-45
DiH-44
GB-40.
£B-30

DMH-1
DMH-38A(Pariners)
DMH-38

CB-26

Nk 26

DMH-28
DMB-37
DMHB-37
DMH-37
DMH-34
DMH-33B
DMH-33A
DMH-32
DMH-32B
DMH-32B
DiH-32H
DiH-32H
DMH-32E
DMH-32E
DMH-32E
DMH-32B
DMH-32A
DMH-32
DhH-31
DH-29
GB-29A
CMH-28

7400
§.267
8,134

7,336
08.436
6.200
6.074

0.58
31.18
32.26

7426

2282

43.03
168,72
17868

278

10.24
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13.44 13.44
13.58 12.20
12,15 12,06
i2148 11.80
12,05 .80
14.85 12,89
11.86 11.08
12.25 11,85
12.08 12.08
12.38 12.32
12.19 11.98
11.09 11.09
.63 11.89
.77 11.69
11.61 11.09
1114 11,09
11.32 11,50
11.33 11.3¢
12,86 12,65
11.88 11.85
11.84 11.83
11.78 11.30
i1.88 11.39
12.04 11.10
10,83 10,687
10.78 10.87
10.71 10.67
10.76 10.87
13.67 11.39
1241 11.94
11.83 11.09
11.60 11.87
11.54 11.49
1.7 11,62
10.80 |. 10.80
10.80 10.88
10.88 10.77
10.77 10,72
10.72 10,56
10.56 10,50
10.68 10.50
1,18 11.03
11,02 10.94
10.04 10.83
10.83 10.70
i0.74 10.67
10.87 10.67
11.00 10.56

9,68 9.52

9.62 B.50

.66 9.50

2.81 a.71
11.04 8.71

.51 9.49

.76 8,73

8.81 9,77
11.36 11.50
12,01 11.80
14.63 14.02
1446 44.02
16.80 15.08
i6.42 15.14
17.19 16.93
16.93 16,00
17.60 17.63
17.78 17.62
17.86 17.81
17.60 16.55
15.61 16.03
14.91 14.50
14.90 14.93
14,88 14,02
13.94 11,90
12,09 10,68
10987 40,88
11.36 11.31
10.73 270

0,64 949

9.49 9,49

961 ©.49

9.74 9.71
10.00 971
14.22 10.00
10.03 10.00
10.30 10,00
10.87 10,68
11.68 11.26
1142 11.88
172 11.62
047 10,44
10.41 10.39
10.04 9.83
10.36 .83

9.82 .80

£.83 0.80

8,80 9.80
10,01 9.87

6.98 9.03
11.64 11.62
12,02 11.98
12.69 12,63

9.60 9.50
13.26 12.85



DMH-28 186.0 19,602 5.094 10212 180.57 4,66 0.85 0.35 0.002 12.50 12.35
DMH-28 DMH-25 156.0 20,303 5,034 163,49 {718.27 4,60 0.38 0.07 0.002 12.32 1247
cB-27 NIMH-25 50 0.262 7.400 1.96. 276 2.49 8.42 8,39 0.008 12.62 12.51
CB-26 DMH-25. 48,0 0.205 7.400 1.63 3.53 1.95 8.41 T.04 0.010 12.68 12.61
DMH-25 DMH-105 61.0 20,860 4,981 104,73 170.83 4,65 0.07 -0.04 0.002 12,14 12.08
CB.24C DMHE-24B 340 (L.060 7.400 0.537 3.66 0.48 5.23 4.89 0.010 10.42 10,42
CB-24G DMH-24E 41.0 0.072 7.400 0.54 4,08 0.68 §.90 5.10 0.020 10.09 1008
cB-a4d DMH-241 0.0 0,156 7.400 116 1.45 333 §80 6.67 2.014 0.05 8.897
CB-24K DMH-24] 54.0 0.183 7.400 1.36 1.87 3.90 8,70 6.41 0.024 0.68 8.87
DMH-241 DMBE-24H 1730 0.339 7.362 2.61 361 319 5,44 3.63 0,010 10,78 9,80
DMH-24H DMH-24E 23.0 0.339 7.162 2.44 §.04 811 3.52 3,07 0,020 10.19 10.08
CB-24M DMH-24L 18,0 0.456 7.400 3.40 8.50 4.33 3.10 260 0.033 9.29 .08
GB-24P CMH-24N 23.0 0476 7.400 5.04 5.25 6.41 4.60 4.10 0.022 9.08 8.62
CB-240 DMH-24N 21.0 0,648 7.400 4.0 7.38 5.20 500 4.10 0,048 8,90 B.62
CB-24Q3 CidH-24N 154.0 0.071 7.400 0.53 3.683 067 560 4.00 ¢.010 8.66 8,62
CB-248 DMH-24R 260 Q171 7.400 1.27 442 1.62 6.80 6.20 0.016 9,40 8,37
CB-24T DMH-24R 11.0 0.776 7.400 5.78 -11.77 735 540 560 0109 9.65 0.37
CB-24U DMH-24R 118.0 0.161 7.400 1.20 2.96 1.53 7.10 6.30 0.007 9.50 9,37
DMH-24R EMH-24N 300.0 1.106 7.134 7.68 8.68 4.60 &.10 4.10 0.007 10.34 862
DMH-24N DMH-24L 204.0 2400 6.609 15.87 16,18 5,08 400 2.60 0.005 10.61 8.05
DMH-24L DMH-24E 80.0 2,856 6,506 18,42 14,98 5,85 2.50 216 0.004 1081 10.08
CB-24F DMH-24E 15.8 0.136 7.400 1.02 3.06 1.29 573 5.62 0.007 10.09 10.08
DMH-24E DMH-24B ar.e 3.403 6.348 21.78 76.86 3.08 1.35 0.87 0.043 10,46 10.42
CcB-240 DMH-24B 36.0 0,121 7.400 0.90 1.61 248 585 6.1 0.016 10.681 10.42
DMH-24B DMH-24A 47.0 3.674 6.306 22,72 63.056 329 D.87 045 0.G09 10.89 10.84
DMH-24A DMH-105 190.0 3.674 8.256 23.54 26.80 319 0.30 0.00 0.002 12,17 11.94
DMH-105 MH-58 43.0 32,582 4,841 161.82 266.27 673" -0.04 0,24 0.804 1.1 11.62
MH-88 DMH-107 220 52,781 4.051 163.33 268.94 678 -0.21 -1.04 0.004 .61 11.06
BMH-107 DMH-F10 172.0 34,628 4.900 170,53 256,30 7.04 -1.04 -1.67 0.004 10.84 10.66
DMH-F10 DMH-G9 574.0 42,617 4.862 208.85 287,20 844 -1.87 -3.18 0.004 10.40 9.21
CB-G125E DMH-G12 13.0 0.076 7.400 0.58 513 072 8,00 773 0.021 12,20 12,20
CB-G135E DMH-G13 13.0 0.167 7.400 0.80 5,04 1.01 7,50 7.24 0.020 1 11.80
DMH-83B DMH-G14 23.0 0,241 7.400 1.80 2,97 3.0 4756 4,60 0.011 12.19 12.10
CB-G168E DMH-G15 18.0 0,082 7.400 0.81 504 078 7.70 7.44 0.020 11.80 11.80
MH-74 DMH-G16 10.0 1.028 5.300 5.50 483 7.00 4.80 4.80 0.010 11.84 i1.80
DWH-G15 DMH-G14 24.0 1113 5.288 5.96 .82 338 A7 4.50 0,609 12.18 1210
CB-G145W DMH-G14 .0 Q.062 7.400 0,48 641 0.69 7.80 746 | . 0021 12,10 12.10
DMH-G14 DMH-013 167.0 1.764 5,287 9,36 834 620 4.50 318 0008 13.12 11.80
CB-G135W DyviH-G13 18.0 0,103 7400 Q.77 - 4.84 0.8 7.50 7.28 0.018 14.81 11.380
DMH-G13 DMH-G12 142.0 2,389 5.248 12.67 20,13 4.03 248 1,50 0.008 12.67 1220
CB.G125W DMH-G12 13.0 0.045 7.400 0.34 5.13 043 8,00 7.73 0.021 12.20 12.20
DMH-G12 DWMH-G11 47.0 2,639 5.160 13.78 20,34 4,39 1.50 142 0.008 13.07 12.90
CB-EGSW DMH-ES 9.0 .247 7.400 1.84 3.66 234 8,61 8.52 0010 12.42 12,10
CB-EohNw DiH-EB 26.0 0,247 7.400 1.84 3.56 2.36 8,78 8,52 0.01C 1247 12.10
CB-E38W DiH-E3 j2.0 0.166 7.400 1.16 3.5 1.48 2,10 8,88 0.010 13.21 13.20
CB-EINW DiH-E3 26,0 D151 7400 113 383 143 10,19 2.92 0.016 13.28 13.20
DMH-E3 DMH-E4 140.0 0,307 7337 227 10.50 1.28 8.09 6.69 0.010 13.70 13.63
CH-EANW DMH-E4 26.0 0134 7.400 1.00 4,99 127 9.50 8.99 0.02¢ 1372 13.70
CB-E4SW DMH-E4 9.0 0176 7.400 1.32 618 1468 8.50 2.31 0.021 1371 18,70
DMH-E4 DMH-ES 122.0 0.817 6,965 433 10.50 246 6,69 547 0.010 13.61 1540
DMRH-E10 DMH-ES 36.0 0.963 T.A00 7.19 2262 229 6.33 4.97 0.010 13.26 1323
CB-E8NE DMH-EB 10.0 0.075 7400 0.66 5.04 074 8.90 870 0,020 13,00 1500
DMH-ES DMH-E9 114.0 0.695 7.351 B.16 646 4.19 8.45 731 0.010 13.82 13.40
CB-ESNE DMH-E9 10.0 0.097 7400 0.73 8.04 0.03 8,90 8.70 0.020 13.10 13.10
DMH-ES DMH-ES 118.0 1300 7.265 10,47 10.50 5,76 7.068 5.88 0.010 14.51 13.40
OMH-EB DMH-E6 104,0 2,971 6.781 20.30 2262 6.46 497 3.93 0.010 12.04 1210
OMH-ES DMH-ET 56.0 3.464 B8.724 23.48 22,62 747 3.03 337 0,010 13,30 1270
OMH-EY DMH-G1 41.0 3.464 6.698 23.39 .09 7.45 228 1.4 0,020 13.34 12,80
OMH-G11 DMH-G1¢ 10.0 6.122 6,163 .87 66.13 6.49 0.62 0.36 0.026 12.68 12.80
DMH-G10 DMH-G9 18,0 6,122 5,161 31.85 41.01 6.49 0.38 0.18 0.010 12.91 12,80
DMH-G9 MH-T5 128.0 49,764 3464 172.72 0.00 7.63 ~12.15 -12.45 0.000 6.86 a.64
MH-76 BMH-110 82.0 490.764 3.453 173,46 406.01 751 -3.18 -3.1 0.009 8.64 8.83
DMH-110 DMH-111 211.0 49.754 3.445 172,79 260,76 7.80 341 -4.71 0.004 8.10 7.67
DMEH-111 o1 67.0 49,754 3.427 171.88 258,88 7.46 -A.71 -4.98 0.004 6.57 5.20
cB-2 DMH-~3 20.0 0.223 7400 1.86 3.80 477 7.72 748 0.012 a.27 7.04
CA-1 DMH-3 72.0 0.203 7400 1.62 3.00 3.01 7.65 7.01 0.008 8.07 787
L3 DMHE-4 7.0 0.428 7336 816 40,13 5.06 6.91 6.38 0.009 7.69 7.18
DMH-4 o2 218.0 0,428 ¥.208 3,13 10.98 5.36 5.38 4.00 Q.01 7.06 4,85
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Long Term Best Management
Practices Checklist
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VHB  Vanasse Hangen Brustiin, Inc. Figure 2: EXiSti[‘lg ‘Water Demand

Consulting Engineers and Planners Project: Assembly Square Planned Unit Development Proj. No. : 8618,06 T
101 Walnut Street ' Date: 6/6/2010 '
Watertown, MA 02172 Location: Somerville, Massachusetts Rev, Date ’
(B17) 9241770 * ' _ Computedby:  MVG

Checked by:

File: WMawald\ch08518.05\doesVARIOUSVAmMPLIDWHlities\Water\[08518.05 Existing Water Demand xml]Water Demands Fig 4

1. Average flows for Massachusetts are based cn 314 CMR 7 Sewer System Extension and Connection Program.

Existing Uses to remaln out side of Phase 1-AA but within the Planned Unit Development

Building Identification . Uee Square Feet | Quantity upie | Unit Flow Average Flow Total Bldg. Flow Tﬁ:ﬁggmg-
‘ . (gal/Unit) (GPD) _ (GPM) -
I Assembly Markeiplace Retall 328806 329 1,000 SF 50 16,440 11 20
‘ Yacht Club Marina - 80 Slip 10 800 1 1
3 Amelia Earhart Dam Offices 1,000 1 1000 SF 75 75 o 1
Spaulding Brick iIndustrial 11,700 12 1000 8F 75 878 1 1
Trucking Company Industrial 26,810 27 1000 SF 75 2,018 1 2
La Quinta Inn Hotel 77,678 172 1 Bedroom 110 18,920 13 23
Religious Institutional 15,842 16 1000 SF 50 792 1 1
i County Institutional 32,432 32 1000 SF 75 2,432 2 3
| Sunrise Cuisine Restaurant 4,326 40 1 Seat 36 ’ 1,400 1 2
i Dunkin Dontits Resfaurant 4,008 12 1 Seat 20 240 0 1
| Warehouse industrial 8,369 8 1000 SF 75 628 a 1
99 Resfaurant Restaurant 11,382 393 1 Seat 35 13,755 10 7
Office Offices 114,558 115 1000 SF | 8,592 8 0
Loew's Cinema Cinema - 80,000 2,400 1 Seat 5 12,000 8 B
Home Depot Retail 147,608 148 1 DbO SF a0 7,380 ) 5 g
Circuit Cily Retail 33,488 33 1000 SF 50 1,674 1 2
Enterprise Rent A Car Retall 2,000 2 1000 SF 50 100 0 1
Hillside Sarvice Center Commercial 4,656 Min Allow 2 150 300 0 1
Ashfon Fuel Commerical 15,408 15 1,000 50 770 1 1
“Tracer Technologies Indusirial 30,685 ar 1,000 75 2,325 2 3
91,520 64 115

. 1) Maximum Day Demand Peaking Factar = 1.75 Times Average Day Demand. Minimum peak flow =1 PGM

\WMawald\Id\08518.05\docs\VARIOUS\AmPUD\Utilitles\Water\08518.05 Existing Water Demand



Amended Preliminary Master Plan
Existing Sewer Generation within Assembly Square Revitalization Area

Somerville, MA

Unit
Unit Flow Flows Flows
Building Building Rate Removed Removed Flows To
identification Use (SF. Ft.) Number (GPD) Phase 1 Full Build  Remain
85 Foley St.- Cab '
repait Gasoline Station 3,677 1 Island g9 300
with Service
Bays 4 Bay 125 500
99 Foley St.- Central
Steal’ ndustrial 51,217 13 Person 15 105
Office 2,961 3 1000 SF 75 222
123 Foley St.-
Spaulding Brick!  Industrial® 16,860 o Person 15 75
Office 2,920 3 1000 SF 75 219
147 Foley St.
Amefican Propane Office 1,050 i 1000 SF 75 79
100 Sturtevant [ndustrial 22,760 15 Person - 15 225
: Office 3,772 4 1000 SF 75 283
Yacht Club Marina 80 slip 10 : 800
Goodtime Billiardst - 109,232
Restaurant/
Tavern/ Lounge 508 Seat 35 17,780
Bowling Alley 4 Alley 100 400
Function Hall . 438 Seat 15 6,570
Boston Paintball Retail 39,162 39 1000 SF 50 1,958
World Gym Retail 26,606 27 1000 SF 50 1,330
Graybar Industrial® 26,609 15 Person 15 225
Home Depot Retail 147,608 148 1000 SF 50 - 7,380
Circuit City Retail 33,488 33 . 1000 S8F 50 _ 1,675
Amelia Earhart Dam  Office 1,000 1 1000 SF 75 75
' Totals: 29,144 1,217 9,930

1. Flows fo be removed before next phases.

2, Popufation for Industrial uses based on available parking spaces.

3, Assumed population.

4. Goodtime sewer generation based on floor plan received from City of Somerville Inspectional Services on August 4, 2009.

U\docs\VARIOUS\AMPUD\Utilities\Fig 2-2 EX Sewer Generation.doc

Figure 3.1



Vanasse Hangen Brustfin, Inc.

[Figure 3.2 - Eatimated Sewer Goncration-and Water Demand

VWhb\pre[\Wat-LO\08518.05\docs\VARIOUSYMEPAYNPCY0851805-DevelopmentProgramDistributlon-20140410 xlsx

Motes:

Cansulting Englnears and Plannars Project: Assembly Square Planned Unit Development Pro). No.! 08518.05
101 Walnut Street Full Bulld Sewer Generatlon - 2014 Program Date! Af28/2014
Watertown, MA 02172 Location; Somerville, Massachusetts Computed by: HGH
(617) 924-1770 Chacked by:
Phase Black Comnents! Use® Arce (SF) Unit Cuaniity ”g:;;}:n’; Average Flow (GPD) Total Black Flow (GPD)  { Total Phase Flow (GPGP® | Watar Flow GPM | Paak Water GPM
144 15 S0 1 Seat 98 20 1,840 1,660
1,000 §F 44 50 2,191 .
f 1 Bedroom 203 - 10 42,230 6421
Dwslling Unlts 198
1 9eat 1,200 5 42,000
1,000 SF 93 7% 7,989
2B 1,000 SF 18 50 200 21,888
1Seat 400 5 14,000
1,000 SF 14 50 5,808
1A 1 Seat 590 [ 7950 172,244 120) 209
2 Bowling 1 Lane [] 400 [] 21,888
*Hdstanmnts 1 8eat 150 25 5,250
;7 Fasthgod | 1 Sent 150 20 3,000
Aparimisnis 1 Bedroom 389, 7 110 42,750
A A.partrps_nis _ Dwalling Unlts | 255" 40539
- Refall 1,000 SF 41 80 2,033
-Réstaigant,, 1 Soat 106 s 3710
Kiosi Fail Fodd 1 Seat 77 20 1,540 1,640
PR
Refall.t 1,000 8F 43 0 2,180
Offica 1,000 8F 250 7% 18,750
5 _ Apariments 1,7 Badroom o 197 '] 57805
“Fast Food -, 1 Seat 152 E) 3,040
Hotel 1 Bedroom 170 10 18,700
. Restaurant“: 1 Soat 433 S 15,155
795,000 1,000 8F 25 50 1,250
4,000 8F [ 5 [
oA 12,000
1 Seal 100 0 2,000
1 Seat 250 5 B,750
4,7 Bedronin 408:. - 187 75,765
4,000 8F [] 50 0
L] 76,735
1 Seat [ 20 0
1 Sonl 0 5 0
< 48,650 . 1,000 8F 30 50 1,500
Full Buitd 1,000 8F 450 5 33,750
Romalalng Phagos 1,000 8F [ 75 0 fezare 418 732
7 — = 175230
1.7 Badroom |- :B40- 187 4 112,690
1 Saat 140 20 2,900
: 1 Seat 500 35 17,600
.,-36.000 790,000 . 1,000 8F 20 50 1,000
;55850 1000 8F 663 76 41,499
0 : 1 Seat 160 20 3,200 128,138
. 1 Saat 400 35 14,000
20,000 1.7 Bedroom |- 360, 187 65,460
a 30000071 1,000 8F 300 75 22,500 22 500
;. 4go00...| 4,0008F 40 50 2,000
4550007 1,000 57 1,186 75 86,025
1" - FastFoad.” 1 Seat 600 20 12,000 133,870
. Rty 1 Seat 867 35 23,345
Health Club 1 Lagker 500 20 10,000
—
5,692,486 774,67 FULL BUILD TOTAL 774,620 53 941}

1) Rezalf was space aflocated at by 20.3% for estimated restourant areas and by 6.0% for fast food within alt future Blocks.
Future Phase Bullding Pragram Infa token from Street-Works LLEC Proposed Phasing Schedule dated 2/13/09. Tatal
restaurant Grea - 121,701 square feet inchides Block 10 and IKEA).

2) Restaurant seats ora bosed on 30 square feet per seat within future phoses.

3) Average fiows for Massachusetis are based on 314 CMR 7: Sewer System Extenslon ond Connection Program.

4) Net used,

5) The previously permltted sewer flow for both Phase 1AA and Phase 14 is 173,146 gpd, The current bullding program from actual tenanting
Infarmation for Phase 1AA and 14 5 1,257 god |ess than permitted. Tha surplus sewer fluw will be agplied to the Fufl Build Remaining Phases.

&) The Full Bulid Remalning Phasss requested permit flows are £50,003 gpd. The sewer flow shown on this toble for the Full Bulld Remaining
Phases includes surplus sewer flow from previous phases (2,257 gpd).




