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August 17, 2021 By hand delivery

Holden Planning Board
Holden Town Hall
1196 Main Street
Holden, MA 01520

Re: Holden Pine Tree
Revised Definitive Subdivision Plans
Bailey Road and Salisbury Street
Places Project No. 7602

Dear Board Members:

On behalf of our client, Holden Pine Tree LLC, please find enclosed the revised plans and materials for
the Definitive Subdivision “Salisbury Pine Tree Estates.” Included as part of these revised application
materials are:

1. Copies of this cover letter and supporting documentation.
2. 3 Copies of the Drainage Analysis

3. 6 Reduced-scale (117 x17”) Plan sets

4. 3 Full sized (24" x 36") Plan sets

5. 1 Flash Drive with pdf files of the above.

Please advise if additional materials are required.
SUMMARY OF REVISIONS:

The revisions to the plan set were technical in nature. Revisions to drainage included the reduction of
some pipe slopes to address the velocities, providing runoff calculations at the property lines to
abutters on both Bailey and Salisbury Street as well as extending some of the drainage easements.
Changes to the sewer lines included adjusting several slopes and details. All changes are identified in
details below.

RESPONSE TO REVIEW COMMENTS:

To facilitate review, we have maintained the same numbering system as the Engineering review dated
July 16, 2021;(those comments are provided in bold text), we have eliminated all resolved comments
and have added Places’ new response in red text.

1. Provide proof of an agreement between Holden Pine Tree LLC and Holden Realty for the proposed improvements
and easements in the area of Salisbury St., including but not limited to use of the roadway and utilities. The
Applicant indicated that this agreement will be coordinated with their legal counsel and will be provided priorto
the close ofthe public hearing. This comment remains until the agreement is provided for review. This will
be provided by our client’s legal counsel under separate cover, not by this office
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2. The Traffic report indicated that the level of service (LOS) for Main St at Salisbury will decrease front Bto Cas
aresult of the project. The traffic report also indicates that there will be increased delays. The traffic report shall
address mitigations for the change in the LOS or increases in delays. Per Green International Comment 6 and
25-Werecommend that a monitoring program and timings optimization be completed by the Applicant. Green
International recommended that a monitoring program be implemented at both site driveways and at the
intersection ofMain Street and Salisbury Street. There should be two programs performed; the first within six
(6) months of SO-percent occupancy of the development, and the second within six (6) months of /00-percent
occupancy of the development. The monitoring programs shall be performed to determine if traffic signal
optimization is required due to project impacts. As maybe determined by each program, the Applicant shall work
with the Massachusetts Department of Transportation (MassDOT) to provide them an optimized traffic signal
timing plan at the Main Street and Salisbury Street intersection. Bothprograms and any necessary traffic timing
optimization plans shall be performed by a Massachusetts Registered Professional Engineer and performed at
the Applicant’s cost. As noted at the public hearings, our client agrees to the recommendations for pre and
post monitoring as specified in the Green International review.

3. The "Traffic Impact and Access Study" prepared by MDM Transportation Consultants, Inc. (MDM) states in
the Executive Summary on Page 1, that this study was "...developed in conformance with the guidelines for
preparation of traffic studies as jointly issued by the Commonwealth of Massachusetts Executive Office of
Energy & Environmental Affairs/Massachusetts Department of Transportation (EEA/MassDOT)." Those
guidelines for the preparation of a traffic study include a study of multiple transportation modes, including
bicycle and pedestrian. Specifically, the guidelines state:

e Section 1.i.h.: “any development projects near schools, in particular residential developments that
my house schoolchildren, should consider provision of safe and convenient connections to the
schools.”

o Section 1.IV.C. I-2." "I. The TIA should include on assessment of the mode split assumptions, as
well as the proponent’s plan to maximize travel choice, promote non-SOV modes, and achieve the
assumed mode shares.

o Ifa facility is impacted by a proponent’s trips and the facility has as access or accommodation
deficiency in the mode under review (bicycle, pedestrian, transit) the proponent must
assess options to facilitate safe, convenient, and attractive access via these modes.

E. In locations where pedestrian facilities are not available, the proponent shall evaluate and
document pedestrian needs, desire lines, and opportunities to provide pedestrian
infrastructure.

o in locations where bicycle facilities are not available, the proponent shall evaluate and
document bicycle needs, desire lines, and opportunities to provide bicycle infrastructure.

As previously communicated to the Applicant, the close proximity of the Dawson Elementary School rear
driveway shall be taken into consideration. The design and construction of a sidewalk on Bailey Road
between the proposed subdivision and the school should be evaluated. If the evaluation determines that a
sidewalk(s) onBailey Road would create a safer transportation experience for the proposed development and
surrounding area, it should be included with the project. This comment remains. Based on the
recommendations from Green International from Comment 22, an amount of $ 200,000.00 should be
used as the foundation to determine appropriate funding toward a sidewalk on Bailey Rd. The
Applicant in response to this comment, has agreed to contribute some amount of funds towards a
sidewalk on Bailey Road from Henry Way to Hubbard Road. The DPW recommends that the
Applicant contact the Department to discuss an appropriate amount to be contributed towards the
sidewalk on Bailey Rd. At a minimum, an amount equivalent to savings realized by only constructing
a sidewalk on one side of the roadways of the subdivision should be considered.
This office is in receipt of the decision filed at the Worcester Registry of Deeds relative to the approval of
the adjacent subdivision, Sunshine Ridge, Bk 65465, Pg. 79. In that decision the Planning Board granted
the applicant a waiver for the sidewalk on one side of the road, in lieu of a monetary value ot $ 5,400 which
2|7:
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is correlated to the Engineering New Report Construction cost index and the length of the sidewalk. We
anticipate that the Planning Board will hold us to a similar standard and reference.

Please also note, that the newly proposed subdivision, Sunshine Ridge, has no connection to any sidewalk
system. Our project connects to the existing sidewalk on Salisbury Street, which the Town has previously
determined to be in very good condition. (Town of Holden Complete Streets Prioritization Evaluation
Matrix, item 7, Sidewalk from Main Street to Dawson School along Salisbury Street, has a function rating
of “A”,

8. Provide a cross-section of Basin B series and the crossing. This cross section is shown on sheet 22-B.

9, Reinforced concrete easement bounds shall be added to each comer of the easement areas. Several corners
were missing the bounds. It appears that some reinforced concrete bounds are missing included but not
limited to Lot 16/ 15, Lot 36, Lot 11/12, and 1 Pine Tree. Also, use a different symbol for granite bound
vs reinforced concrete bound. The plans have been modified to reflect the modified easements (Lotting
Plans Sheets 1-4.

15. We recommend as a condition of approval that the deed of the lots be designed with a stormwater
system included, but not limited to swale, flared ends and basins be provided with language stating
the purpose and limitations of the use of these areas.

We do not object to this requirement, but believe these items are already to be specified in both the easement
grant and the Homeowner’s Association requirements and therefore will be addressed as part of those
document requirements and processes.

21. A Homeowners Association (HOA) shall be established for the operation and maintenance of the storm
water piping, structures, detention and infiltration basin system located outside of the right of way.
Acknowledge. We recommend that this comment be included as a condition of approval. This will be
provided by our client’s legal counsel under separate cover, not by this office.

22. Utility easement rights shall be provided to the Homeowners Association around the infiltration basin for the
operation, maintenance and access of the storm water system. The Town shall be provided easement access
rights. Acknowledge. We recommend that this comment be included as a condition of approval. This
will be provided by our client’s legal counsel under separate cover, not by this office.

23. The access road to the BMP shall be clearly shown on the plan and it shall be no less than 10’ wide.
Plans revised - see Site Plans sheets 7-10.

24.Subdivision Rules and Regulations Section IV.B. 11 requires house numbers to be included in the Plans.
Acknowledge. We recommend that this comment be included as a condition of approval. The street
and unit number shall be approved by the DPW prior to the construction of each phase. We agree.

Stormwater Report:

26. All wetland areas should be evaluated for volume, peak how and maximum storage height. This comment
is partially satisfy. We agree with the calculations and assumptions used to address this comment
regarding surface water flows to the wetlands. The assumptions regarding groundwater flow appear
reasonable. We defer to the Conservation Commission for any additional analysis that they may
request

32. Confirm that any wetlands will not be degraded by the changes in how volumes. See response to
comment C.26.

Water & Sewer:
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36.The water supply calculations take into account flow only from Baily Road, calculations shall be submitted with
flow only front Salisbury Street for Phase 1 as Phase 1's water supply comes in only from Salisbury Street.
No additional information has been submitted since October 2019, which is what the previous
comments were based on. This comment remains.
Please see attached updated calculations. Unlike the flows from Bailey Road which have a large diameter
water main, the flows from Salisbury Street are fed by a 4™ water line, in which sufficient pressure appears
to exist, the flow rate is restricted by the size of the line. Based on our calculations, the quad units located
at the end of the first phase have sufficient fire supply flows, as they are allowed a 50% reduction in demand
because they are required by code to have a sprinkler system. The proposed duplex (lot 21) and single
family home (Lot 20) are not required to have sprinkler systems and do not benefit from the reduction of
fire flow demands. Our calculations depict that without sprinkler systems, the existing water line off of
Salisbury Street would not be sufficient to meet requirements for these two structures. Based on this
assessment, we have advised our clients that these two lots must be built with sprinkler systems or their
construction must occur after the extension of the water line from Bailey Road, which is part of Phase II.

We ask the Board to make this a condition of the overall phasing plan and project’s approval.

41. The design for the low pressure sewer system shall be completed now and on file. If future changes
are necessary, they will be reviewed at that time. We have received correspondence from our
subconsultant, Mr. Henry Albro, from F.R Mahoney, Inc. who has indicated that he is in the process of
developing a pressure sewer system design for these lots, as of the date of this letter. We anticipate that
this “DRAFT” design will be completed and presented to the DPW/Sewer Dept. prior to the close of the
public hearing. We ask that the design be considered a DRAFT as this system will be built in the last phase
of the project and new technologies are likely to be able to re-designed into this system.

43. This comment remains. Additional information is required to support that flowing 50% full is
acceptable as good engineering practice. The plans have been revised to provide slopes less than 8.2%
which is the maximum slope for an 8" sewer flowing at 80% capacity with a velocity less than 10 fps. Sec
plan and profile sheets.

Comments from March 30

General:

The applicant contends that since the development is proposed to be constructed in phases, that there is no
need for supplemental inspection services. As the applicant acknowledges, the phased growth requirements
pertain to building construction, not necessarily subdivision infrastructure construction. If the applicant
intends to only fully install the infrastructure in accordance with the phasing plan presented, then we agree
that a third party inspection may not be necessary. However, if the subdivision infrastructure will be
installed in a different schedule than proposed, or involving simultaneous work in different phases, then
third party inspection, in lieu of subdivision inspection fees will be required. We request that any approvals
be conditioned on requiring all infrastructure, excepting final pavement, be completed in one phase, prior
to commencement of subsequent phases.

It is the anticipation of this office that the infrastructure for the project will be installed in an incremental fashion
to meet the phasing plan presented. Because of the unit phasing requirement of Zoning, Section XV, we are not
allowed more than 20% of the total unit count to be built in one phase at a time. In each case both the length of
road and unit counts are the equivalent of a single family home subdivision. Each phase will require a minimum
of one year to build. The phasing summary is:

Phase | Pine Tree, 1,100° 19 units.
Phase 2 Henry’s 700° 19 units
Phase 3 Henry’s to Pine Tree int. 700+ 20 units
Phase 4 Pine Tree to Henry’s int 7007+ 20 units
Phase 5 Pine Tree to cul-de-sac 400°+ 18 units

The reviewer suggests that if the construction of the infrastructure and roadway were to be installed in single
continuous phase that they would not need supplemental, outside inspectors. The Holden Conservation
Commission has made it clear that they will not support the development of the project as a single phase, where
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the entire site would be required to be clear-cut and graded to support that type of construction. We also would
not recommend it as being practical.

Our office is the review engineer for Towns of Bolton, Boxborough, Hubbardston and Stow. In our capacity we
are required to review the installation of subdivision roads and infrastructure. In none of these cases would we be
recommending or requiring a full-time inspector for a segmented project of this size. Our office is capable ot
providing part-time inspection to meet the requirements of those town’s and their DPW’s and Planning Board. It
is our anticipation that the construction of the various project phases taking a year at one time is a reasonable
timeframe to inspection roadway and utility construction as a standard part of doing business, not with extra outside
forces.

We did not and do not want to seek a waiver tfrom the requirements of Subdivision requirements Section VI,
Inspectors and ask that the requirements of that section be adhered to as written.

Roadway:

46. Add a crosswalk/ADA ramps at the Pine Tree Road and Salisbury St intersection on Pine Tree. Add clearly
to the Plans the ramp location for the northerly side of this crosswalk. There is no sidewalk on the
northerly side.

Stormwater:

48. The stone reinforced swale on Lot 3/4 is not in the easement area and it shall be. Also, appears that
access to this swale for maintenance purposes is not provided. This comment has been partially
addressed. The access road shall be clearly shown on the plans. See Site Plans — sheets 7-10.

51. It appears that no freeboard is provided for Basin C for the 100-yr storm event. A minimum 1-ft of
free board shall be provided for all basins from their peak storage elevations. This comment applies
to Basins D and B. This comment has partially been addressed. A cross-section for Basin B series
shall be provided. See Sheet 22B. Basin C has a 100 year elevation of 789.35. The top of berm is
790.35.

58. The maximum flow velocity shall be 10 ft/sec. Confirm that this standard is met particularly within the
cross country PT to Basin A and where the road follows a 10% slope. Also, add the drainage pipe for

Profile Sheet at Henry Way Station 5+ 50. The slopes have been adjusted to meet a maximum velocity of
10 fps.

Water & Sewer

55. Provide 10-ft of horizontal separation between water and sewer mains. On sheet 20, the “Typical Street-
24’ Wide” detail shows a separation of 7° from water and sewer. Additionally, the detail on sheet 24,
“Water and Sewer in Same Trench” shows provisions for less than 10’ separation. The cross section
detail was revised and the “Sewer and Water in the Same Trench”was removed. See sheet 23

66. There does not appear to be a detail for the termination manhole for the force main. The termination
manhole shall have a minimum of 10° of gravity sewer upstream before the force main flow enters
the manhole to prevent splashing within the manhole. I'orce Main Discharge Detail modified to
address this — see sheet 23.

71. There is one sewer service shown to lot 39, but no other sewer services shown. Explain. This
comment has been satisfactorily address for lot 39. Based on the phasing plan, it appears that
this is a similar situation as lots 22 and 23 with the buildings being perpendicular to the road.
The plans were revised to indicate a private sewer manhole to service the buildings which were
perpendicular to the roads Lots 1.2.3, 22 and 23 now show a private sewer line to allow direct access
from each unit.

72. There are number of sections of sanitary sewer that have slopes that will generate velocities well over
10 ft/s as outlined in TR- 16. These sections shall be re-evaluated to determine where additional
manholes and drops shall be added to lessen the slopes. Sewers have been revised to reflect no slopes
greater than 8.2% to keep all velocities for sewer lines flowing 80% full to less than 10 fps
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Comments from July 16, 2021:

73. Revise the easement for Basin A to include the entire footprint of the basin. The plans
previously showed the remaining portion of Lot 17 as a drainage easement — the plan has been
modified to outline Basin A.

74. Provide an easement on Lot 23 for the grass swale. Added.

75. Revise the station for the STU in Henry Way and label the DMH PT 4+60 as STU in the profile.
Revised.

76. Revise the symbol for double catchbasins on the site plan where applicable. Revised.

77. Revise drainage manhole detail to include stone envelope around the pipe. Revised.

78. Add to the Plans material specification/gradation for the core material of the berm for the basins.
Added.

79. Add to the Stormwater Report the storage capacity per elevation for Basin A. Added.

80. Show on the plans the level spreader for Basin B-3 (back of 124 Bailey Rd). Added.

81. Update Sheet 13, there is a plan covering the profile sheet. Layer turned off.

82. Provide confirmation that Basin A can retain the volume of runoff equal to 1” multiplied by the
total post construction impervious surface area. This comment applies to the B Basin series. See
sediment forebay sizing for Basin A. For B series, the calculations for the 90% TSS removal are a
combination of the stormwater treatment unit removal and the storage of the remaining runoff-
see drainage calculations.

83. Provide a long term O&M inspection form for the BMPS. See attached chart as part of the cover
letter attachements.

84. The “building sewer trench” detail on sheet 23 shall show a complete envelope of washed,
crushed stone, not just a bedding, 12” of stone is required on top of the pipe. Revised.

85. A ductile iron restrained length schedule shall be added to sheet 24 for the typical pipe sizes
shown in the plans (8” and 6” ductile iron). The restraint chart has been added to sheet 24 for a
Megalug system by Ebba Iron.

Comments Received from Conservation Commission:

1. For the watershed contributing to the analysis point 6P (pre-development)/60P (post), there should
be an intermediate analysis point located at the border of the project with the lot at 114 Bailey
Road, to show that flows do not increase where the project discharges directly to this abutter. This
has been added to the drainage calculations in chart form and has been shown in the calculations
as the flow into Reach 5R in both Pre and Post.

2. For water to discharge at the boundary with 114 Bailey Road, water would pond in a depression
located on the project site, and extending onto abutting property to the south. Such storage could
attenuate flows to the north. The routing diagrams furnished in the hydrologic calculations indicate
that the modeling does not account for this storage under existing conditions.

As a result, the analysis may be overestimating existing flows to the north under existing
conditions. The pre-development modeling should be revised to account for this ponding, to
confirm that the project will not increase discharges onto the directly abutting property to the north.

Note that if groundwater conditions result in seasonal filling of the depression, then the volume
normally occupied by groundwater should not be included in the stormwater ponding analysis —
under either pre- or post-development conditions.

In addition to assessing impacts on peak rates, the modeling should document that this pond will
not be any deeper under proposed conditions during each of the design storms, as additional
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depth of ponding could affect wetlands regulated under local Bylaw, as well as impact abutting
properties.

The average elevation of the wetland flags for the “Bailey Wetland” was 776.5. The drainage
calculations did not account for any storage below elevation 777 to accommodate the potential for
the wetlands to be ponded with groundwater. No excavation adjacent to the pond or to the basin
to the north of the isolated wetlands will be below elevation 777, which is higher than the
depression’s base flood elevation.

As evidenced by the recent sitewalk conducted by the Holden Conservation Commission, where
the walk was conducted after multiple days of torrential rain and the surface of the ground was wet,
but not ponding water. This isolated wetland (under the Town of Holden's Wetlands Bylaws only,
not under the Wetlands Protection Act); has been observed to pond only in the spring when partial
frozen ground conditions and groundwater recharge combine to create a surface water condition.

Comment dated August 11, 2021 from the Town Engineer

Demonstrate the abutters on the south side of Salisbury St, downstream of Basin D-3 will not be
negatively impact by the proposed discharge. Create a new POA in the vicinity of the location
highlighted below fot Pre and Post calculations.

This area has been addressed in the “Pine Tree Supplemental Abutier Calculations” showing no
increase in the rate of runoff for the 25 year design storm.

Question from Planning Board member:
We have been asked by Mr. Carlson to define the earthwork volumes required to be cut and filled
to develop this project. Our AutoCADD 2019 Civil 3D program was used to assess the volumes to
be cut and filled. This take-off is a gross take off using the existing conditions surface and
comparing it to the proposed grading plan as presented to the Board. Detailed assessments of
road base, utility trench and related details are not incorporated into the assessment, exceptin a
general way. However the volumes of proposed excavation for foundations, basins and similar
excavations have been taken into account for the overall finished surface comparison.

The gross volume of earth to be moved is estimated at 86,580 cubic yards of which 55,920 cubic
yards will be re-used as select fill materials. The estimated surplus is 30,160 cubic yards. A phase
by phase breakdown is provided in the attached chart. We note that each phase is anticipated to
require one year to build, removing these various volumes from 4,325 to 15,130 cubic yards will
occur over time.

We anticipate that phases 1 and a portion of phase 3 will need to be initially clear cut to allow for
the stockpiling of the excess cut from phase 1. The material from phase 1 will be mostly sands and
gravels that will be able to be used for roadway base, trench filling and other select fill materials in
the following phases and will not need to leave the site. Phase 2 will also generate some minor
amounts of fill to be re-used. The materials leaving the site will likely be the dense till encountered
in phases 3 & 4. Phase 5 is a fill dependent phase, as such it will need to be cleared during phase
4 to allow the placement of some of the surplus materials.
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We believe that we have addressed the previous review comments and understand that the Town will
have additional review comments due to the scope of the plan revisions. Please contact this office directly
if additional copies are needed or if we can answer any questions.

We thank the Board and other agents of the Town of Holden for your patience in the provision of these
plans. This is a large and complex project which when modified has a compounding effect on the overall
project.

Very truly yours,
Places Associates, Inc.
BY:

| (l://_l(,/// ; { 2L \
William E. Murray, RLA /a

P

Enc: As noted, see table of contents.

Cc: Gail M. Hanny, Salisbury Pine Tree
Paul Haverty, Esq.
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Table of contents for Holden Pine Tree Definitive Subdivision; review comments:

Response Cover Letter, Dated August 17, 2021

Attachments to Response Cover Letter:

Water & Sewer:
1. Fire Flow Calculations for Phase 1, off of Salisbury Street
2. Standard Flow Capacity Calculation for Sewer Flows {max. 10 fps @ 80% capacity)
3. Ebba Iron- Restraint length values far 6” and 8” waterlines, various configurations

Erosion & Sedimentation Control;
1. Long term O&M inspection form for the BMPS

Project Cut & Fill Summary — by phase _
1. Salisbury Pine Tree Earthwork Volume Calculations — by construction phase.
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Water & Sewer
1.  Fire Flow Calculations — Phase 1 off Salisbury St.

2. Standard Flow Calculation for Sewer( 10 fps /80%full)
3. Ebba Iron-Restraint iength values for 6” & 8” waterlines
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Partially Full Pipe Flow Calculator and Equations - Engineers Edge

Roughness
Comparators

Partially FULL Pipe Flow Calculator and Equations

Fluid Flow Table of Contents
Hydraulic and Pneumatic Knowledge
Fluid Power Equipment

This engineering calculator determines the Flow within a partially full pipe (&e1/2 fullusing the Manning
equation. This calculator can also be used for uniform flow in a pipe, but the Manning roughness coefficient
needs to be considered to be variable, dependent upon the depth of flow.

Pipe Diameter, D =

Depth of flow, y =L .

Partially Full Pipe Flow Calculations - U.S, Units

11 Calculation of Discharge, Q, and average velocity, V
for pipes more than half full

(musthave y > D/2)

Full Pipe Manning

roughness, ng, =

Channel bottom

slope, s={ 00822 | f/
Calculations
n/ngyy = 1.126875
Partially Full Manning
roughness, n = 0.015
Partially Full Pipe Flow Parameters

(More Than Half Full)

Instructions: Enter values in blue boxes. Calculations in yellow

Calculations

pipe % full [(A/Ag;))*100%)

r=D/2

h=2r-y

Pipe Diameter, D ={0.6666666

Pipe Radius, r =]0-3333333 ft
Circ. Segment Height, h =| 0.169 ft
Central Angle, q =| _2.11 radians

Cross-Sect, Area, A=| 0.28 2
‘Wetted Perimeter, P =| 1.4 ft
Hydraulic Radius, R =|  0.20 ft
Discharge, Q =|__2.79 o

Cﬁve. Velocity, v={__10.00 ﬁ/sec_)

(hydraulic radius)

R=A/P

(Manning Equation)

Q = (1.49/n)(A)(R?/3)(s1/?)

V=0Q/A

D
I

A=

ar

Jarceos (L;-B)

) _1(6-sing)

4

P =2nr -1%89

Equation used for n/ng: n/ngy = 1.25 - (v/D -0.5)*0.5 (for0.5 < y/D < 1)

https:/iwww.engineersedge.com/fluid_flow/partially_full _pipe_flow_calculation/partiallyfullpipeflow_calculation.htm

Membership
Register | Login

e

Main Categories

» Home

» Engineering Book Store
+ Engineering Forum

» Excel App. Downloads
» Online Books & Manuals
» Engineering News

» Engineering Videos

» Engineering Calculators
» Engineering Toolbox

» GD&T Training
Geometrie Dimensioning
Tolerancing

» DEM DFA Training

> Training Online
Enyineering

> Advertising Center

Print Webpage

| Scientific Calculator Popup |

» Copyright Notice

172






R 00 T T AR e e e e 5 R

(BUST pOUITNSIY WNWIULN gz =T/ +7D) 7T 70) + (081 /U e Vo g o 'g) =T
QOURIISIY [BUONDLLL /8 6L =(p ="y = (081 /uNuB e M+ 97y =Py
sourjadig jo asueysisay Suledg  ¢ggaezl =='o My =" adig Ut 1018Ay JO WBIA "
el I 2, old +#T =
ANDIIWNDI] JO Jlf] U0 paseq] BAIY g/ 1] ={Z:/ex= ,_4\ adrg jo 1Som vz - ,.3
QINSSAL 10§ JAISSB] [FIUOZLUOH  (3CT°6L91 =Tpoz + e TH A" sawerg adig 9pIsIQ gzog =d
BRYIpo wonsediio) Yauall oo =Ny adig jo va1y 23§ SSOI) gpg =V
1a1uay adig o1 2oupang worg yddg  greg =(z/ad+11="11"
Asuag 110§ g1 =L sa|(eLIBA PAALID(] wn—_&
JJP0D) 2IMEEIAJ JAISSE UNUEYT 47 g = (T /D) + )« (081 7 BNz 0 ="y 1108 JO 9[Buy UONDLL] [RWU] (¢ = SBuy pudgl ¢z = ()
aulfadig uo Bundy 9210 [BUWION  000'R6L =“maem+ M =m JYIPOW UV UOHILLL (' | =" DINSSAL [RBUMNU] ()¢ B
' 10§ Jo uolsayo] () =0 1018 K3Jes ¢ ='g
[10§ OV INCL 20 [BULON (000" SLE “He(le A= "M
WAIANYJA0)) WIIPO UOISAD) (370 =7 Lng jo yido(] ¢ =H
puag [BJUOZII0} 40} suojjenoje) so|qeLIeA pouljad sajqeUBA paulag

'SONILLIA 3SOHL NIFIMLIE SINIOP TTV NIVHLSIH 'HLDNI T INIVHLSIH A3LVINDTYO 3HL OL VN3 YO NYHL S$37 1 SONILLIA N3aMLIE 3DONVLSIA HAOA I
Q3INIVHLS3H 38 LSNW HLONIT 43LvINOTYD IHL NIHLIM SLNIOM 17Y

‘S9JON alS

:BWIRN 91S

uolJ| ajoNQg

ISd 0S1 pueg [ejuozlioH

2 UiBuan yibuen yideq oz|s uny Guoly oz|g albuy ez|s ainsseld Aingjo edAl @ Jiojoedq e ieye
jujelisey  jujellsay | 8pismoT  peonpay yjbuo youeig pusg |eujwioN 1seL yideg youssl ' Ajejes |08 ad|d

SANTVA HLON3T LNIVHLS3Y

w‘s\ mmw.oom » WO02'BRgD @I0BIL0D « WO BRGS MMM
% ‘'gs 3 1 v 8 N O ¥H ¥ v A3 3

z . -- @Emw :S9)10N 108[01<

-
a6 W 9011 dUld Anasieq :ewep 199(oid

edA g Bupi4

3
Ouay S3607 “1abiund



BLUG Db 491080y v € b LT AN R e | petea g g S| Y Y QD 40 e

YIFUIT PAUINSIY WNWIUIA 96677 =UZ /T +D T 0) « (081 /e = - g = '5) =1
2UCHSIY [RUODILL s Q16 = (D)o (081 /1N e M+20 Y=y
soutjadi Jo aoumsisay Bupedyl  fogpsT | = "0y =%y
adig ur I JO IYSIOM bz ="M
QDURIAJWINIIY JO J[B]] UO PAsUe VUV g/ 1+ =(Z;A)e2="V adig J0 WRM pz = Far
DUNSSAL 10 AISSR [PIOZLOH  (OC°6L9[ = IYAIT + .;.._ s he'p aaauere] odig apising ¢y = (]
1Ypow uonsndwo)) yaua, : w ™y adl] JO BOIY D08 S80I ot =V
aoua)) adig 01 00vpNg Wosd P ¢rpc =T A =" JIPOIA Lo) BRTELCI TN P Il > £Er9
RHSua(t 108 o w A se[eeA pealieq edid
JIR0D DMK DAISERJ UNURY  p7yp = (T 7 D)+ §F) = (081 74T ="y 110§ J0 27Uy UondLL] [P ¢ Y afuy puogl ¢zz -
autadig uo Funosy 9210,] [BULION  00°86L =AM+ AT =M BYIPOW 2IBUV UONdL (| =" JINSSIL [PUIDI] (g = of
. J10§ Jo uoIsaoy =2 1o Qs ¢ ='g
1105 01 907 99104 [PULION  (00°SLE =Hedeh="m _
02130 IBYIPOIA VOISO () - Lingg jo pdaq ¢ =11
puag |ejuozlicH 1o} suolienajed sa|qelieA pauljag Se|qeliep psulisd

"SONILLIA ASOHL N33MLIE SLNIOF 17V NIVHLS3H 'HLONIT LNIVHLSIY d31vINDT¥D IHL OL VNI HO NYHL $S31 S SONILLIA N3IMLIF IONVLSIA BNOA I
J3NIVHLSIYH 38 LSNN HLONIT A31LVINOTVYD JIHL NIHLIM SINIOr 1Y

'S81ON BlIS
aweN alg

uolj 8jong | puag [eIUOZIIOH n

ISd 0G1

2 Yibuon yibuan yydeq oz|s uny Buojy CHITSS a|buy ozZ|S oinssald Aingjo eadAl Jojoeq | edA) 1el1ejely adX1 Bu
jujesisey | jujeslsely = epISMOT  paosnpaH yi6ue yoaueig puag jeujwioN 1sel yideq yousuy Aejes  |10s ad|d L PUihld

SANTVA HLON3T LNIVHLS3IH

.w_‘k.—..mm_w.oom +« WOD'BB(S @ OBIUOD » EOU.MND@.BEB

:saj0N 108loig
891] auld Aungsieg :awen 199fo.d




FUUD OF st iy s © b L0 avaiiirga ) e | patmagm (] Sy Y Y QT T ey

MEUIT PAENSAL WO ¢prg =T/ T 2 0) s (081 74U e Vo ] o '8 =]

b

DUUENSIY (RUOHIL] /g =" (O8] 72NURI e g 405 vty
souijadig Jo 2oumSISNY UL ¢o¢sTI =0 "y =Ny
adig ursaiem, Jo WHIA 1z ="
DIUDIDJWILDILD JO JL UO PISLL LAY gy =(Z/en="y a1 10 FOM 7 =
QINSSAL 10§ JAISST [RIUOZHOL] (1616191 Sh TET AR L E Ry dapaumc) adig OpISING ¢z =da
1IpoA uonoedwio) Yauar] ™ adig Jo roay 095 SS0I) ¢¢ =V
1awag) adrg o) aorpng worg pdaq ¢y pg =(z; M) +H="H % ’ 2 IS, o) b s Fere
Asuaq [108 o1 -4 sa|qeLigA panla( adid
Jj200) amssar] dAIsSRg UINURY pryy =({(Z/ @)+ SH) = (081 / W)z ="y 110§ Jo 2[Fuy uonoLg [FwA] |¢ = AFuy pusg ¢y =0
outladig wo TUNaY 2010, [PUUON (00086 ="Me'm+ M =M TYIPeN 2[Fuy uonaLL g | =" 2UNSS [RWINU] (¢ =d
, [10G JO U0ISa0]) () =2 100 Q1ajes ¢ ='g
[10S 01 an(] 22104 [BULION 000 CLE =H-d=A="M
WIDYJI0]) JAYIPOIA OISO (0 =" Ling jo qudaq ¢ =11
pusg [EJUCZLIOH 10§ suolendje) sa|qBLIEA paulq SeiqEMEA pauyag

'SONILLIH 3SOHL N3IMLI8 SINIOF 11 NIVHLISIH "HLONIT LNIVHLSIH a3LYIND VYO IHL OL WNO3 HO NYHL SS37 SI SONILLIA NIIM1LIE IONVLSIA HNOA i
QINIVHLS3Y 38 LSNIN HLONIT A3LYINOTVYI SHL NIHLIM SINIOP 71TV

‘selop 8IS
L :gwiep 911g

puag [EJUOZIIOH |

uoJ| ajiong

ISd 061

uideq oz|s uny Buojy oz|s 8|6uy oz|8 alnssald Aingjo  edAl Jojoeq edAl |epelen

tpbua
op|smoT  pesnpsay tbuan yaueiq pueg jeujwon 1sal yideq. youesy Aejes lIos ad|d

jujesisey

2 Yibue
Juesey

SANTVA HLON3T LNIVHL1S3d

WPﬁ.mmv.oow « WO0J'eRge @19Bjuod « Eoo.mmnm.g_s_.s

adA) Bud

:sajoN 108loid

891 aul4 Aingsieq :ewen 109[o.d




BUUG b twriminy wn @ | f00 Avga iy M | pepeap v (] ] Y Y O M b

NFUST PAURASIY WA geog ] =UZ/ P+ D UZ 7 0) = (081 /UM Ve g '9) =7
ALY RUOTIILL 4Ryl =D+ "7 (081 /XN« 0= Y ety =y
sourjadid Jo aduMISISTY FULRY (o 66T =0y =%y
adig ur sep Jo dom 4z ="M
DOUDIJWNDITY JO JIB[] UO PISTE BAIY gy 7] =(Z/@su="y . adid Jo WBHoM 7 ="M
2UNSsalg [10§ JAISSE] [BIUOZLOH  ()G['6L9] = n_.u__?um +3-Ha A= fapowel odig aprsing ¢z =
1ayipo uonoedwiony yaual - ™ adig] Jo BOIY "09G SSOID) ¢ =
1ju2 ) adig 01 aoepng wioiy yidagg GLEC =(Z/A)+11="1 PN oL o 1001 b A L D £EY9 v
Ausuagg 10§ (g =4 saqeleA paalia(] adid
JIP0D DINSSALT AAISSRJ UINUNY  pzy-¢ =T/ @)+ )« (081 F )z o ="y [10S 10 DIFUY UonoL,] [ewauy ¢ = ABUY pudg g =0
auradl] uo Funoy 0240, [PULION 000°86L =m0 TMT =M DUIPOIA AUV UONILLE 0 e 2UNSSAU [RWINUL ()¢ = ]
10§ JO UOISDL0;] ioae A1aeg ¢ a'g
1105 01 90(] 9010, [BULON  00SLE =Heqeh="a Hosd HRING 1 M ARG g1 s
WD) JDYIPOIA UOISART (557() & Ling jo pdaqy ¢ =11
puag |BUOZLI0L] 10] SUCIBIND{ED sojqeLiep pauyeq sejqeleA paulag

'SONILLIA 3SOHL NIFMLIE SINIOP 11V NIVHISEH HLONIT LNIVHLISIH 031vIN01¥D SHL OL 1WNDH HO NVHL 5831 81 SONILLIA NIIMLEE 30NVLSIA HNOA 4
QANIVHLISHY 38 L8N HLONIT GALYIND VI FHL NIHLIM SLNION 17

'S8I0N Bl

:PweN aus

uoJ| aonq | puag _E:ON_BIM

ISd 0S1

ydeq 02|18 uny Buoly az|8 a|Buy 02|18 elnsseld Aingjo eadAl  10joe4 jelee
Op|SMO | paonpeH yibuen youeig pusg |eujwionN 1s8] yideg youeal Ajejes @ (108 ad|d

SANTVA HLON3T LNIVH1S3Y

wwk.w.m”mu.w.oom s WOd'eE(D @ 10BIU0D & Eou.mmmm.333
R G N O 4 V v 8 a3

: .Qw- - @Emw :S8)ON 108lolg

D91] dUl4 Aingslieg :awep 109foid

tnbuaq
jujelisay

Z Yibua
jujelisey

adAL Bumid




FUUGL Db 4200ty S § 00 AT e e | M e O 4 by

T4/ Y-S ="

(auesg] 18U POUIENSIY WNWIUIN  p61C] =
@ ; q,4 D3] JO OPIS 1OYND
DURISISIY [RUONDLL 946/ =[P J(ORT /UL« A + 0« .._ (V)= PFUIT PAUIENSII U ¢ -
sautjadig jo 2auRistsay Juuead  gpgges a0 My =Ty adig ur e J0 WM pT ="M
“ " adid 3o WAPA $T ="M
DOUDIIJWININT YIUTIE [0y UO PISTE BV geg g =" =""y) i
aUTIg] IR IPISING GL°Q ="(]
OUDIRJUNIID JO JIBEL U0 PVE VAUV 11670 =(Er QYo tim"y iy adid opISING §5°0 =
QINSSL [I0F DAISSE(] [PIUOZIIOH  9agi7co] = .ww._vum P VT I A (yourig]) vaIY 205 SS0L) £EH0 ="y
d (TR} BV "G 8017 6E7LE =V
wua)y adig o) oepng worg yda  gezs =7/ + 11 =
ANsua(T 10§ 0ol wh so|qelep paaua(] adid
SRR LR = (/@) + st) + (081 / )z 1m =" 1108 JO AUV VoL [etiail] |¢ =
auradig uo unoy 9210, [BUION  (00°86L ="M+Mm+ Mz =M JagIpo 2[RV uonaLL (o' =" UNSSALJ [RUINUT (¢ =d
; [10§ JO uUoISalo) ( =2 1mae] Ages ¢ ='g
[10§ 01 90 32104 [VULON O SLE =H-UsA="M
U0 LAYIPOIN UOTSAY0D) ()7 =" Ling joyidaq ¢ = ]
931 10} suoneIn2jEy sajqelEA pauyed sejqeneA paulag

"SONILLI ISOHL NI3MLIF SINIOP TTV NIVHLSIH ‘HLONI T INIVHLISIH d3LYINDTVYD JHL OL VNI HO NVHL SS37 S1 SONILLIA N3IMLIE IONVLSIA HNOA 1
A3INIYH1S3IY 38 LSNW HLIDNIT I LVINOTVI IJHL NIHLIM SLNIOM 7TY

‘89I0N Blg
. o1 B JPUIEN 1S

uoJ| apong 99|

ISd 0§51

2 YiBuan 16uan ipdeqa oz|s uny Buoly oz|s oz|s einsseld Aingjo edA]l iojoeq  edAy je8iein
Jujeljsel  jujedisey = Op|SMOT | paosnpsy yibuen youeig pusg |eujwioN }sa) yideg youes) Ajes  |los ad|d

SANTIVA HLON3T LNIVHL1S3Y

w;hw.mmw.oow s WOD'BE(S ) I0BIUOD - Eoo.mmnm.g_gg
‘vg 318 N O ¥ v v 8 3

: .gw- - @Emw 'S8J0N 108lo1g

901| dUl4 Aingsieg :awep josloig

adA L Bum4




BUUG @ 3w U S G b L0 49 i M | a0 ey Y @0 e e,

youeag] U] POUIRNSY WAL gep(] =TT e d)s =t
- - a0 20, JO APIS 1IID
OURISISI [BIOTDMY  pypigrp = (e (081 /3000 e 24 e y) = AT pouraisol i ¢ -1
sauadi Jo 2ourISISay Fulieag] £9E 65T =0yt adi ur 2pep JOWSIoM ¢z ="M
adigf Jo 81, =
ADUDIJWNAD) YIUEIE [[Nf UO PISBY BV gegg =gex =""v) RGN A
YIUTIE IMDWERICT IPISING CL'0 ="a
ADUDIJWININT JO J|R[] UO PIseg LAIY gy (] (/) er="y 1owerc] adig opISING <270 =]
QINSSAL] [10G DAISSRY [BIUOZLOH (06T °6491 [ S PR P (Yourlg]) B2y "398 SSOU) £€PG ="y
o) adig o) sorpng woag pdaq gz ¢g =(z/@+1="1 (UIP ) BIIY "23G S80I €4 F9 =V
Apsua( 1108 o1 =4 sajqelep paalag adidg
7 5y i , . _ T
JP00 AMSEAL T AAISSR UIINNT. HEE =T 7P+ &) = (O]T / LT =" 1108 Jo A[Fuy uonoaL [pwa] [§ =
ausjadig uo Sunay 9310, [PULON (30086 =M AT =M JRUIPOIA A[SUY UONOLI] () | =% amssalg [RWIR] ¢ =
) s e 10108 K19jug ¢ swf
J105 0190(] A0 [PULON  G00'SLE =H-Aht="p HeSJRIRINGD ? A AATS <1 s
JUAIDIYI0)) JAYIPOA UOISMIO) (3070 =" Lng jo qpdaqy ¢ =H
23] lo} suonemaje) S2IGRLIEA pPaula(] s2[qeLiR) pauiad

'SONLLLIE 3SOHL NI3MLIE SLNIOP 1V NIVHLSIH HLIDNIT LNIVHLS3H 031vINITIVvD 3L OL VNI HO NVH.L S337 S1 SONILLIY NIIMLIE IONYLSIA HNOA I
QINIVHLSIEY 39 LSNW HLONIT J3LVINDTIVD IHL NIHLIM SINIOM 1Y

'S810N ANIS

:BWeN 91IS

uoJj a[iong CETH

I1Sd 061

yydeq 02|8 uny Buo|y oz|s a|Buy oz|s einssedd Amgjo . edAl | Jlojoeq e
8p|SMOT]-  pasnpey yibuen youeig puag |eujwoN 188] Yyideg youeil AMiejes @ |08 adid

pBusn
jujesisey

SANTYA HLON3T LNIVH1S3y

w:n_..mmv.oow + WOJ'BE(S @1OBIUOD » EOU.NMDM._.SE:.S
§ 3 1 V- S N O ¥ Y v-.8 3

z .@.z _ @Emw :Se)oN 108loid

406540y e
1 53007 *sabuns 991| BuUl4 Aingsieg :ewep 1waloid

2 W1Bbusn
Jujessey

adA) Bupid




FUUL J 5 trrmriy s @ | L0t avas e i | e O Wy Y O T M e

PUl peac] Jo PAUAT PAUIRNSAY WM  s917¢ =T iVeds'g ="
OOURISISIY [BUOIDUT /@b gid = (@ ="F(08] /2NuRl« gy 42 (V) =
Ansuaq 1108 o1 ws
A2URIRJ NN Adid {0 U0 PISUG WY ggeg =deu="Cy) [0S 10 A[FUY UONDLL] [RIDI] [ ¢
autgadig uo Funay 22101 [RUION  p0 864, S Tmor TMT s m AAIPO AJFUY VORALLL |
; 108 JO UOISaL0;] “n
110§ 01 a0 204 [PUUON  gU0°SLE = Clsh="M PRI
WAIAJA0) WIPOW UAISIU0,Y (070 =7

puz pesg 10} suoligjnoje) sojgelieA paulac]

adig uraoem Jo dom ¢ ="M

adig jo 1Bom g =M
Iawei adig opIsIO ¢/ =
adig Jo a1y 098 S80I ¢opg =V

SPBMBA PoALaQ adid

DUNSSDU [ (3¢ | =
Joprg Lages ¢ =G
Ling Jopdaq ¢ =

S8jeEA paullsd

'SONILLLIA ISOHL NI3IMLIE SLNIOP TV NIVHLSIH 'HLONIT LNIVHLSIH A3LVINDTVD 3HL OL TvYNDI HO NYHL $S371S1 SONILLIY N3IMLIE 3ONVLSIA HNOA
AINIVHLS3H 38 LSNN HLDNIT 3 LYINOTVYI IHL NIHLIM SLNIOr 17V

EEIINESIS
:wIeN 91S

ISd 0S1

Alng jo  edAl " lojoeq
yidea youseil AMejes

oz|s o|buy
youeig pueg

Yi6uon
jujellsay

0z|s ainsseid
|eujwoN 18]

€ YiBueT
jujelisay

SAMNTVA HLON3T LNIVHL1S3Y

mrﬁw.mmv.oow s WOJ'BE(QD ©10BJUOD & EOO.mmn_w.__Sg_.s

yidag oz|S uny 6uo|y
8p|sMoT  peanpeH ibua

P
wnea.- Sismq sjafiuos .u%-ﬂ

99l1] auld Aingsieg

uoJ| apong

puz peed

lele1ely

odid adA) Bumid

:S8I0ON 108lo1y

:oweN 199loig




Erosion &Sedimentation Control
1. Long Term O & M Inspection Form



Salishury Pine Tree

PROJECT LOCATION: Off Salisbury Street, Pine Tree Road, and Bailey Road, Holden, MA

STORMWATER ANAGEMENT BEST MANAGEMENT PRACTICES - INSPECTION SCHEDULE AND EVALUATION GHECKLIST

Best Management Inspection Date | Inspector Minimum Maintenance and Key ltems to Check Cleaning/Repair Needed [Date of Performed

Practice Frequency (1) yes__ no__ {list items) Cleaning By
/Repair

Street Sweeping 4x per year Vacuum sweeper

Beep Sump and Hooded 4x per year Vacuum Truck, remove sediments and debris

Catch Basins

Sedimgnt Forebays Inspect Monthly,

Clean 4x per year

damaged vegetation

Mow grass to maintain grass height between 3 and
6 inches. After removing sediment, replace any

Infiltration Basins 2x annually

Mow as needed to keep grass under 6”; rake
stone bottom; remove trash and debris, grass
clippings and accumulated organic matter;
contact professional if standing water is
observed for 48 hours after rain event

Level Spreader Monthly

Inspect and repair as needed; remove accumulated

debris

VortSentry Water Quality
device

4x per year

Revove Sediment and trapped pollutants per

manufacturer Requirements

Recommendations regarding frequency for

nspection and maintenance of specific BMPs.

Stormwater Control Manager/Environmental Monitor:

Stamp/Signature




Project Cut & Fill Summary Chart
1. Salisbury Pine Tree Earthwork Volume Calculations



SALISBURY PINE TREE EARTHWORK VOLUME CALCULATIONS*
PHASE CUT** FILL REUSED*** Net After Reuse CUMMULATIVE NET PER PHASE
1 +21300 -3735 +5500 +12065 +12065
2 +12000 -3675 +4000 +4325 +16390
3 +23750 -2120 +6500 +15130 +31520
4 +16300 -1930 +2500 +11870 +43390
5 +13230 -24460 +2000 -13230 +30160
TOTAL +86580 -35920 +20500 +30160 +30160

*All volumes are in cubic yards {CY)
**Cut volumes include excavation for individual foundations as shown on the design drawings. Volumes may change if

constructed foundations are different than as shown.

***Reused material is the excavated material suitable for on-site backfill work (foundations, road, stormwater facilities, etc.)

Total Surplus Volume = 38,160 CY




