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The growth factor used to project traffic volumes from 2019 to 2026 was 1%. It is not clear where
the data came from to arrive at that conclusion except for a footnote in the old traffic count data
from the appendix which states that traffic growth between 2005 and 2009 decreased and
between 2105 and 2018 traffic increased at station 550, on Route 1in Peabody by 2%. A 1% per
year growth factor was selected to be the to adjust the 2013 traffic volumes to 2026 levels. We
accept this growth factor assumption.
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Traffic volumes associated with the project were assigned to the study area roadways ,_t;asfed;c;m_l b

a review of existing travel patterns. The existing travel patterns on Farm Avenue do n‘o‘treﬂact
potential travel patterns for residential developments that would likely be destined for Boston

and other jobs south of peabody. Rather than develop a revised trip distribution patter.‘rihé"sed ;
on Journey to Work data from the US Census t0 verify the trip distribution pattern, a sensitivity -

analysis should be performed at the study area intersections with a different set of distribution
patterns. A second set of analyses should be performed with a large percentage of the traffic
turning left out of the site toward the Intercontinental Way/Dearborn Road intersection.

‘Traffic Operations Analysis

Capacity;.a'-nalyseﬁwere performed_for the two study area intersections under existing 2019 and .

2026 No-Build canditions. The Build analyses in¢luded the two study intersections as well.asthe
Farm Avenue/ Site Drive intersection. The capacity analysis was performed using software from
the University of Florida for unsignalized intersections. Several inputs to the capacity analysis
should be reviewed for consistency with MassDOT's guidelines. The first is the value of the peak’

hour factor (PHF)s used. Since the traffic counts were performed manually, no PHFs were

provided with the traffic counts. It is customary to used actual PHFs for existing traffic analyses
and modify the PHFs to reflect future conditions. MassDOT recommends using a PHF of .92 for
future capacity analyses. since the number of trucks were not classified during counting,
assumptions about the truck percentages used should be referenced. Also, the truck pereentages
used at the site drive should be explained since truck values for the site drive traffic wasdouble
that assumed for Farm Avenue. '

Overall, the traffic pperations analyses performed at the two study area intersections shows @
good Level of Service (LOS) can be expected under future build conditions. If after providing
justification for use of PHF and truck % and adopting revised trip distribiition pattern hased on
préceding comments, a new analysis should be provided at the Farm Avenue/Site Drive
irterseption to confirm the conclusion of the study.

Site Access and Parking
World Tech reviewed the site plan for overall site circulation issues. gelow are our findings.

There are 152 parking spaces proposed. Itis not clear why the number of parking spaces was
reduced from 1.7 per unit to 1.4 per unit. Again, the math is incorrect on the site plans where
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116 units were used to calculate the required number of spaces: please provide justification FAlathRs

for the number of parking spaces provided. WRH R SR
GRes
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Transportation Demand Management { =P
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There were several Transportation Demand Management (TDM) measures identified bufhb%ﬁrﬁ ' RARS I}
Gommitment provided to implement these measures. Elements of TDM measures s,hzattilfgi--ﬁe; b
proposed, i’mt}gugiii{g'secureﬂsike parking and information posted regarding public tr_a'n;s:p;{r':t'i‘iﬁié'ﬁlﬁi" 5!
schediiles and maps: The investigation af rideshare options with WiassRIDES is listed -a_giqﬁ"-;t'_&-%ji_r
TEMorrﬁl'éHsum&-tpﬁbB‘-‘-:Encéiﬁ'fﬁigéd"b'_l.‘:ltééznc!j-g-an?te-;plfiin is provided to accomplish these measur 's'% 1 ;
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provided from Farm Road-to Forest Street to access pu Bl_i_ic:{'irah‘gpnrfa‘tibnuservi_ces.,"[ﬁ",a;.ggilséih’gii :
site'plans do not show a sidewalk cormeetion from the proposed site to Forest Avenue. Forest! | LY
‘Avenue is the wronhg destination for pedestrian traffic due toa lack of exi‘sti‘nglgsiaewalks T
Forest Avenue and a lack of public transportation services provided on this roadway. A néw; i .I -
pedestrian connection should be provided from the site ta the existing neiﬁﬁbufhﬁé’diﬁﬂsi';ra-r_l;?'l} 1l
Road. A sidewalk should be provided from the proposed residences, down the site drive to | ‘1 1
Farm Avénue and continue dowh Farm Avenue to the nearest cidewalk at 25 Farm Avente. Thi
pedestrian connection will serve as a gene ral walking path and mea hs to connect with pul‘ﬂilc ‘:
transportation'setvices in the industrial park. In order to provide this important pedestrian . |
atnenity; @ firm commitment should be made to provide these sidewalk jmprovements and:
site plans modified to show the location and construction details for the installation oflthf: 58 ¢ 11
sidewalks. P

In order to promote the use of public transportation a statement is made that a sidewal

Summary | i HEREED |
Based on the caleulated volumes, the project is expected to generate appr.-oximately. 642 ‘Iew‘t f |; ':"_' X

!;-_l‘lps;_-laz'lﬁi'ﬁf;'&z-i out) per:day, 41 tripsin the merging (13 in/31 out) during the me.rningf]:{:ear b LA
hotrand 52 trips in'the evening (32 in/20 out) during the evening peak hour, £l '\ | , ; ‘l {8
: Nz,
The project team should provide the following analysis/documentation b L 'l
12\

e Please rerun the analysis at the intersection of Farm Avenue at Site Drive with the new t-ﬁi_ﬁ;' r
distribution pattern, truck % and peak hour factor. ) |

e Existing sight distance should also be reviewed at the intersection of Farm Avenue/site | |||
Drive intersection and modifications along the Right-of-Way developed to enhance the !
sight distance requirements. 00 .4 ool O

o Address Site Access and Circulation concérns especially the new sidewalk connections | - !
along Farm:Avenue, A conhstiuction plan should be provided showing the madificationsto
the site roadway and new gidewalk along Farm Avenue in accordance with the City's
Complete streets Policy.

» The reduction is the number of parking spaces should be justified.
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e There were no Transportation DPemand Management measur
proposed bike rack locations shoul

specifically coinmitted to;.

. Page 6°

es identified that were.
d be provided. Other

elements of DM should be comiiitted to including installing vehicle charging stations.

e The traffic control measures proposed at the site drive,
markings as a minimum, should be added to the sign plans.

If you have any guestions of require additional information, please feel free to contact men |

directly at any time.

Sincerely,

WORLDTECH ENGINEERING, LLC

Rodney C. Emery, P.E. PTOE
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TECHNICAL MEMORANDUM Tighe&Bond

The Residences at Farm Avenue, 27R Farm Avenue -
Downstream Sewer Capacity Peer Review

To: William Paulitz, PE, City Engineer

From: Janet Moonan, PE, Heidi Baird, Tighe & Bond
THROUGH: David Murphy, PE, Tighe & Bond

DATE: August 13, 2020

Introduction

Tighe & Bond was hired by the City of Peabody to perform an evaluation of:

1. The proposed wastewater generation estimates for The Residénces at Farm Avenue
development; to be located at 27R Farm Avenue (“Proposed Deve_topment"); and

2. Whether there is adequate available capacity In the City's sewer system to
accommodate anticipated flows from the Proposed Development and other
development/redevelopment projects recently evaluated by Tighe & Bond ‘that
contribute to the City’s sewer system “downstream” ofl the Proposed Development,

Figure 1 in Attachment A shows the location of the Proposed Development and the
downstream collection system evaluated in this memorandum.

This technical memorandum summarizes the results of this evaluation.

Information Gathering and Data Review
To complete the evaluation, Tighe & Bond reviewed the following information:
« The Rasidences at Farm Avenue, Peabody, MA 01960, Comprehensive Permit
Application Under M.G.L. Chapter 40B, Sections 20-23, February 4, 2020}

« The Residences at Farm Avenue Preliminary Architectural Plans, for The: Residences at
Farm Avenue, 27R Farm Ave in peabody, Massachusetts, prepared by Boston +
Brockton, Sheets 1 through 8;

« Preliminary Site Dévelopment Plan in Feabody, Mass, prepared by Hayes Engineering
Inc., January 30,2020, Sheets C-1 through C-8;

« The City’s Sewer System Map as of 10/29/1996 and the City’s GIS mapping;
« As-built drawings of the collection system:

o West Peabody I/I Reduction Program drawings prepared for South Essex
Sewerage District by Tighe & Bond and dated June 2007, Sheets 1 through 12;

o Additions to the Sewerage System, Plan and Profile, Forest Street (Sta. 0 + 00
to Sta, 15 — 07.8), prepared by Green Engineering Affiliates Inc. 12-14-72;

o Stormwater Control System “C” and Dearborn Road Pump Statlon
Improvements (Part B), prepared by Tighe & Bond dated June 1997, Sheets 1
through 12,
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In addition, pump runtime data from January 1, 2013 through December 31, 2019 collected
at the Newbury Street Pump Station and pump runtime data from January 1, 2015 through
‘September 30, 2017 collected -at the Dearborn Pump Station, collected by Weston and
Sampson; and “quarterly billed water use from the existing facilities along Newbyry Street,.
Lakeland Park Brive, Forest Stregt, and Plne Styeet from 2017 through 2019, provided by the
City, were used during this assessment.

Understanding of Project

Based on our review of the documents provided for the Proposed Development, we
understand the following:

« The Residences at Farm Avenue LLC, (“Applicant”) is planning to:construct a six-story,
116-unit residential apartment building, The proposed development consists of 116
rental housing apartments with 57 one-bedroom; 47" twosbedroom, and 12 three-
hedroom apartments with 157 interior ahd exterior parking spaces in a single,
‘pedestal-style, building with 5 floors of residences above a ground:level parking
garage.

« The total estiméted average daily wastewater flow; as documented in The Residences
at Farm: Avenue; Peabody, MA 01960, Comprehensive: Permit: Application, to be
generated from the proposed project and discharged Lo the City's collection system is
20,570 gallons per day (gpd).

. The project site is not served by gravity sewer. Per the Comprehensive Permit:
Application, the Applicant is proposing to serve the new ilding with a wastewater lift
station that will be designed to pump waste via a force main into the‘existing mumicipal
sewer force main within Farm Avenue.

An evaluation Is required to assess the' proposed project's wastewater generation and to
determinie if there is sufficlent capacity within the' downstream collection system’ to
accommodate the: wastewater flows from the proposed pr; ect. Based on the information
provided by the Applicant and subsequent discUssions with City staff; Tighe & Bohd Identified
the déwnstream sanitary sewers that would convey sewage from th oposed Development.
The map' in Attachment A shows the downstream sewer route: {hightighted in

Vellow). An evaluation of the Proposed Developmient’s. pump station is ﬁlﬁf'ihﬁlludeﬂ"ﬁ"n-ﬁqhe

& Bond'’s scope of work.

Estimated Wastewater Flows from the 27R Farm Avenue Development

1n the documentation and correspondence provided, The Residences at Farm Ave LLC stated
thie Title 5/[310 CMR 15.00) wastewater flow for the proposed occupancy is approximately
20,570 gpd. The Proposed Development will consist of 116 ‘rentdl housing apattinents with
57" 6he-bedroom, 47 two-bedroom, and 12 three-bedroom apaltments, as noted earlier in
this -memorandum. The flows were calculated based on the residential unit flow rate
recommended by Title' 5 of 110 gpd per bedroom,

110 gpd/bedroom x 187 bedrooms = 20,570 gpd

Note that, as stated in Title 5, the vaiue of 110 gpd per bedroom is “equivalent to estimated
generatead flow for the proposed use plus a factor nepresenting flow variations.”

As another way to review the project proponent’s estimated average daily wastewater flow,
we also calculated an average daily flow based on the number of occupants and a typical

2
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average daily flow per occupant of 70 gpd: This unit flow rate is suggested as a minimum
value if actual flow data Ganhot beobtained i the guidance manul ttled TR-16 Guides for
the Design of Wastewater 'Trea_tment‘-'WQﬂg's:(‘.TR-.;:%;’-.GHId @élines), publighed by the New England
Interstate Water Pollution Contral Commission (NEIWPCE), 2011 edition; as revised in2016.
A total number of 303 occupants was mated asstiming 7 individuals in one bedroom of
each apartment.and 1 individual added for each additional reom of each apartment.

303 occupants x 70 gpd/occupant = 21,210 gpd

The estimated flow using the number ‘of occupants 15 within 3% of the average daily flow
estimated using Title 5. Based on this comparison, we conclude that the average daily flow
estimate presented by the Applicant is reasenably canservative.

Ari additional 1,000 pd was added to the proposed:flow for the Proposed Development to
account for infiltration and nfic /1). As a result, the total average daily flow used fn our
‘analysisis 21,570 gp ration allowance between 250 and 500 gallons per
day per inch of se diameter per mile of sewer length is: typically used ity hydraulic
calculations, and therefore, based on th Gt '

Proposed Development, this value issu

ort length of sewer piping anticipated within the.
fficiently conservative for this site.

Connection to the City’s Collection System

Tighe & Bond strongly recommends ag@j‘nst-allawih;g the Proposed Development to conpiect a
new force main to the existing sewer force main along Farm Avenue. An additional conhection
to the force main would require anal and potential upsizing of the: pumps at, or-other

modifications to, the Farm Aveniie and Dedrborn Raad -'

e and D mp Stations. In addition, an analysis
of the existing force main tounderstand condition and to confirm, whether there is sufficient
capacity would be necessary.

In addikion, the City indicated that the existing manhole-at the intersection of Forest Stieet
and Lakeland Park Drive (MH 58-23) has had Sanitary Sewer Overflow (S50) events in the
past. The addition of any flow upstream of of to this manhaole would increase the potential

for future 5SSO events, which'is -:pro_h'i‘-l:ij'if:ed by State and Federal regulatory requirements.

Therefore, we recormend that the Applicant construct a pump station and force main to
pump: the sewage from the Propoesed Development and discharge to the gravity sewer
manhole located on Forest Street (MH58-4); which is located downstream of the intersection
“of Forest'Street and Lakeland Park Drive. Qur analysis starts at this location.

Evaluation of City’s Downstream Collection System

Tighe & Bond utilized the above information to eviluate the Proposed Development’s
wastewater discharge impact on capacity, of the City’s downstream wastewater collection
system {from the Propesed Development to the City’s connection with the interceptor at the
City of Salermy line; that ultimately travels to South Essex Sewerage District’s treatment:
works). 'Manhale numbering Used in this evaluation 4 consistent with the 1996 Sewer Maps
and the City’s GIS. Pipe segments are identified based on rmanhole numbering.

N plpe-by-pipe approach was used to ‘evaluate the capacity of the downstreaim sewer systerm
to accornmodate existing and proposed flows from the Proposed Pevelopment. We utilized
the as-built drawings cited previausly in this memorandum to prepare the pipe-By-pipe
evaluation ncluded in Attachment B, Assumptions made regarding sewer altributes are also
cited in Attachment B (e.g., pipe slope assuriptions where data was rot available). Manning's

-3
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equation was used to calculate the full-pipe capacity of the sewers evaluated downstream of
the Proposed Development. Because the existing gravity sewers downstream of the Proposed
Development are AC and RC pipe, we used a roughness coefficient of 0.011 and 0.014,

respectively.!

In our evaluation of the downstream sewer system, Tighe & Bond considered the combined
impacts on City’s sewer system capacity from the Farm Avenue Pump Station, Dearborn Road
Pump Station, the Proposed Development, the Newbury Street Pump Station, and the 7
Dearborn Road Redevelopment. Figure 1 in Attachment A shows the locations of these items.

» Farm Avenue Pump Station discharge equal to 14,500 gpd (based on 2015 through
2017 Spring average flows). Dearborn Road Pump Station discharge equal to 60,000
gpd (based on 2015 through 2017 Spring average flows). The flow from these Stations
discharge into the most upstream manhole on Forest Street.

« Estimated average daily wastewater flow based on water use data from City (2017,
2018, 2019) from parcels contributing to the sewer system on Forest Street, Lakeland
Drive, and Newbury Street north of the pump station discharge.

» Newbury Street Pump Station discharge equal to 122,000 gpd (based on three-year
average of run times), The Newbury Street Pump Station enters the City’s system on
Route 1 as shown in Figure 1 on Attachment A.

» Estimated average daily wastewater flow from the 7 Dearborn Development equal to
30,700 gpd. Supporting calculations -are documented in the memorandum prepared
by Tighe & Bond titled Seven Dearborn Proposed Development - Downstream Sewer
Capacity Peer Review, dated July 26, 2019.

» Estimated average daily wastewater flow of 10,000 gpd from the Newbury Point
development to be located 1 Hotel Road on the rear portion of an existing lot at 55R
Newburyport Turnpike. The proposed development will consist of two floors of parking
and five floors of living (38 one bedroom units, 16 two bedroom units, 6 three bedroom
units, and a club room). Flows account for some infiltration.

» For the Proposed Development, which has an average daily flow of 21,570 gpd, a peak
flow of 171,920 gpd would be calculated using peaking factors per TR-16 Guidelines.
However, TR-16 Guidelines recommend that all force main piping have a minimum
flow of 3 fps. Because this discharge must be pumped, for a 4” force main, this flow is
equivalent to 120 gallons per minute (gpm) and therefore the calculated peak flow
rate for the Proposed Development used in the analysis was 173,000 gpd.

Other than for the Proposed Development as noted above, peak wastewater flows were
estimated using TR-16 using the average wastewater flow estimates. Per Figure 2-1 in TR-
16, we applied a peaking factor to the estimated average daily wastewater flows in order to
calculate the estimated peak wastewater flows. As noted above, the infiltration was estimated
based on the 1998 Single Season, Two Phase Infiltration/Inflow Study West Peabody Area at
a rate 800 gpd/in-diarmeter mile,

Note that we concluded our pipe-by-pipe evaluation of the available sewer systemn capacity
downstream of the Proposed Development at the manhole where the sewer enters the 307

1 hitusf fewwesiprescolticgim/meadiadroference/ManningEqualilabileaf MR- S, pdl
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diameter Interceptor, since the proposed wastewater flows are less than 1% interceptor
capacity. Sewer segments downstream are the same or larger diameter.

Our spreadsheet model indicates that theiexisting sewers downstream can accornmodate the
estimated average dally flow from the Proposed Development, Our morlel also indicates that
the existing sewers downstream can accommodate the estimated peak hourly flows. The
results for the sewer segments reviewed are detailed in Attachment B. Several of the.existing,
sewer segments had calculated full-pipe velocities exceeding 10 feel per second (fps), which
is a design criterion for new pipes recommended by TR-16. However, because these pipes
have sufficient remaining capacity; We do not anticipate actual velogities: to reach the
estimated full-pipe velocities under peak flow conditions, A summary of the results for the
sewer segments reviewed Is presented below in Table 1 and is detailed in Attachment B. The
applicable rows are highlighted in Attachment B.

TABLE 1
Hydraulic Analysis Summary
Hydraulic Avg Daily Surplus
Segment Capacity Flow Zf::; ‘(1:‘“::;' Capacity
- (mgd)* (mgd) 2 9 Available (Y/N)
Forest Street 2.99 0.103  0.621 Y
Newbury Street-East Pipe? 3.02 0.307 1.798 Y
Newbury Street Combined* 10.4 0.330 1.926 Y
Pine S_treet3 3.25 0.341 1.969 Y

1 Based on the sewer with the lowest hydraulic capacity along the segment, correlates to “Full-Pipe
Flow Capacity” in Attachment B.

2 Correlates to Attachment B, including the existing, propesed, and infiltration flows, for the lowest
capacity sewer along the segment.

3 Includes additional flow from 7 Dearborn Read redeveloprnent and the Newbury Point development

to be located 1 Hotel Road on the rear portion: of an existing lot at 55R Newburyport Turppike:

4Includes the combined flow from the east and west sewer mains along Newbury Street.

Conclusions

Based on the evaluation completed as described above, our analysis suggests that the
additional sewer flows: that would be generated by the Proposeéd Development will not result
in sewer capacities being exceeded dowmstream assuining conhection to the City’s system is
made downstream of the intersection of Forest Street and Lakeland Park Drive.
Attachments

A - Figures: 27R Farm Avenue Development Downstream Piping
B - Sewer Capacity Analysis Review - Existing Conditions & Available Capacity

TAP\PB224 Peabiody LandhirO224-080 278 farm Ave Seper Pesr Revileport\27R Farm Ave Memo.oocx
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Attachment B: Sewer Capacily Analysls Review
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