603 Salem Street Nantucket, MA 02554

w Wakefield, MA 01880 | Tel: (508) 228-7909

Tel: (781) 246-2800

Hayes Engineering, Inc Fax: (781) 246-7596 Refer to File No. LYF-0934A

January 29, 2021

Conservation Commission
55 Summer Street
Lynnfield, MA 01940

RE: Stormwater Management Filing
Bali Hai Restaurant — 160 Moulton Drive / 160 Moulton Drive, LLC

Dear Commissioners,

Accompanying this letter, please find the required form, fee and supporting plans and
documentation for the Stormwater Permit for the Bali Hai Restaurant site conversion to a 23-unit
apartment building.

As a result of the Planning Board meeting on January 27, 2021, it became apparent that the
Town was expecting this filing. Note that under the Judge’s Order, the Site Plan Approval and
other necessary permits for this site are to issue by March 11, 2021, and | believe you need to
have this filing in order to consider it at your February meeting.

Very truly yours,

Qﬂk\*&& P

Peter J. Ogren, P.E., P.L.S.
President

PJO/dab

Enclosures

cc: 160 Moulton Drive, LLC
Attorney Ted Regnante



STORMWATER PERMIT APPLICATION

To:  Lynnfield Conservation Commission
55 Summer Street
Lynnfield, MA 01940
(781) 334-9495
ecademartori@town.lynnfield.ma.us

The undersigned hereby submits a Stormwater Management Permit Application as defined in the
Town of Lynnfield Charter and Bylaws, Chapter 4A - Stormwater Management Bylaw and
requests a review and determination by the Authorized Enforcement Authority of the enclosed
Stormwater Management Plan, Erosion and Sediment Control Plan, and Operation and
Maintenance Plan. The applicant hereby authorizes the Authorized Enforcement Authority
and/or its designees to inspect the property described below from time to time for the purpose of
establishing compliance with any permit or order of the Authorized Enforcement Authority,
pursuant to the said bylaw.

The Stormwater Management Permit involves property where owner’s title to the land is derived

under deed for _160 Moulton Drive , dated12/21/2018, and recorded in the Essex
County Regisiry of Deeds, Book , Page , or Land Court Certificate of Title No.,
Registered in Essex South District, Book 37249 , Page 518

Give a brief summary of the nature of the project. Re-use of the existing Bali Hai
Restaurant to an apartment building containing 23 units with an associated
72 parking spaces, including 16 spaces for seasonal Little League use.

Total Parcel Size: 78,000+ s. f. Proposed Area of Disturbance 76,768 s. £

(including fee in Suntaug Street)
The property (building) is described as being located at _160 Moulton Dr. Lynnfield, MA;

it is currently used as _Chinese Restaurant , and the changes proposed to

be made are __demolish existing building and build a new apartment house.

The project is located on the parcel shown on Lynnfield Assessors Map , Parcel

Applicant’ s&gnatule / & ﬁ// @Ownel ’s Signature(s)_/ /D/'/ /;7,

(if different than Apphcant)
Applicant’s Name (print) | ,q\/\) /:Z:mmi,o Owner’s Names(s) _§Fp [

Applicant’s Address | & ?!vqc\.‘ gé&  Owner’s Address 23 Maple S
Lynnheld a4 Metbun Wic e)IUYy

Date Received by Conservation Commission Office:
Signature

3/21/17







Owner:

160 Moulton Drive, LLC
33 Maple Street
Malden, MA 02148

(=

Hayes Engineering, Inc

Stormwater Analysis and Maintenance Plans
Bali Hai Apartments - 160 Moulton Drive

CATL LT 1 INJT L =11V \J

Lynnfield, Massachusetts 01940

January 26, 2021




= ANMA VIS
ANMALY SIS

Vis

1
(BALI-HAI
LYNNFIELD, MASSACHUSETTS

July 6, 2018

The following Drainage Analysis has been prepared in conjunction with designing the drainage
system for the proposed redevelopment of the restaurant site known as Bali Hai Lynnfield,
Massachusetts to a luxury apartment building.

PROJECT DESCRIPTION

The scope of the project is to demolish the existing restaurant building and parking then develop &
new apartment building and associated parking, as shown on the plan. The goal of this analysis is to
determine potential hydrologic impacts by comparing runoff from the subject property under both the
existing and proposed conditions in accordance with the requirements set forth in the Rules and
Regulations of the Lynnfield Planning Board and the Massachusetts Department of Environmental
Protection’s (DEP’s) Stormwater Management Standards. Drainage BMP will consist of a
subsurface chamber system as shown on the plans along with a reduction of paved surfaces.

PROJECT COMPLIANCE WITH STORMWATER STANDARDS
Standard 1: No New Untreated Discharges

No new storm water conveyances (e.g. outfalls) may discharge unireated storm water directly
to or cause erosion in wetlands or waters of the Commonwealth.

The project is a redevelopment utilizing the same drainage patterns as currently exists. Runoff from
the existing site runs untreated from the parking lot to either Oak Street or Newhall Memorial Park.
In the proposed condition the same drainage patterns will remain. The proposed development will
result in a reduction of untreated surfaces by approximately 40%. Landscaping will increase by
approximately 75%.

Standard 2: Peal Rate Attenuation

Storm water management systems shall be designed so thai posi-development pealk
discharge rates do not exceed pre-development peak discharge rates.

Refer to the attached summary tables and calculations for peak rate runoff analysis. To comply with
the Lynnfield Rules and Regulations, the 2, 10, 25, and 100-year, Type Ill, 24-hour storms have
been studied.

The existing subject site has one watershed which storm water runoff flows overland towards
Newhall Memorial Park. For analysis the watershed has been split in two, one showing the volume
which flows towards the parking lot and a second which flows towards the Little League fields. Under
the existing conditions approximately 72% of the site is impervious. The proposed plan will reduce
imperviousness to approximately 52%. Additionally, the entire roof of the proposed apartment
building will be piped to a subsurface set of infiltration chambers. The watersheds are all depicted on
the existing and proposed watershed maps which are included in this report.




Drainage Analysis
#160 Mouton Drive, Lynnfield, MA
July 6, 2018

The runofi computations for this project were all conducted utilizing the HydroCAD Storrwaier
Modeling System by HydroCAD Software Solutions, I.LC. The methodology used is based on TR~
55 and TR-20 as developed by the Soil Conservation Service of the USDA. Runoff curve numbers
and concentration times were calculated for each sub-watershed in the existing and proposed
condition. A computer mode! for both conditions was then created using the software program.
Schematics of the models are included at the beginning of the respective (existing vs. proposed)
sections of this report. Included in the proposed design is a subsurface detention chamber system

through which the runoff from the roof will be directed.

There are two sets of calculations: the existing and proposed 2-year, 10-year, 25-year, and 100-year
storms. Each calculation set includes: 1) summary sheets for each watershed and link; and 2)
detailed summary sheets for the stormwater management basins for all design storms.

The results of the calculations indicate that there & reduction of both peak rate of runoff and volume
from the entire site as compared to the existing condition.

Standard 3;: Recharge

Loss of annual recharge fo groundwater shall be eliminaiad or minimized through the use of
infiltration ... At a minimum, the annual recharge from the post-development site shali
approximate the annual recharge from pre-development conditions based on soil type. This
Standard is met when the storm water management system is designed to infiltrate the
required recharge volume as determined in accordance with the Massachusetis Storm Water

Handbook.

This standard is presumed met since this is a redevelopment project with a large reduction in
impervious area. Runoff volume has been reduced by approximately 50 percent in all storms
indicating no loss of annual recharge to groundwater.

The soil types and hydrologic soil groups were determined using the Web Soil Survey from the
National Cooperative Soil Survey for Essex County. The soil survey indicates that the soil in the
relevant watershed area as Urban Land which does not have a Hydrologic rating, however
surrounding soils are Merrimac-Urban land complex which is in the Hydrologic group “A”. The soils
information is all contained in the soils section of this report. There are also logs for test holes that
were excavated throughout the site for determination of soil types and groundwater elevations.

Percolation tests have been performed on the site for septic system designs. Although percolation
testing is not recognized by the Stormwater Handbook, they did confirm the soils to be consistent
with the Soil Survey Maps and therefore justification to using the Rawl’s Rate of 8.27”/hour for sandy
hydrologic group “A” soils.




Stormwater manage ggmm systems shall be desi Jﬂ(‘%[ va 80% of the average anntal

posit-consirucition load of Total Suspended Solids (TS

The site has been graded so the stormwater runoff from all paved surfaces flows fowards the
parking lot for Newhall Memorial Park which has a recently improved drainage system inciuding &
proprietary particle separator. Additionally, untreated impervious surfaces have been reduced by
approximately 40% which will reduce the amount of Total Suspended Solids leaving the site.

Standard 5: Land Use with Higher Potential Pollutant Loads

For land uses with higher poteniial pollutant loads, sovrce conirol and polluiion prevention
shall be implemenied in accordance with the Massachuseiis Stormwater Handboolk io
elfmingie or reduce ihe discharge of siormwaies FUROR from such land Usas 1o Hie maximuinm
exteni practicable.

NOT APPLICABLE
Standard 6: Critical Areas

Stormwater discharges within the Zone il or interim Wellhead Protection Area of a public
water supply and stormwater discharges near or to any other critical area require the use of
the specific source control and pollution prevention measures and the specific structural
stormwater best management practices determined by the Department to be suitable for
managing discharges to such areas, as provided in the Mlassachusetts Stormwater
Handbook.

NOT APPLICABLE
Standard 7: Redevelopment

A redevelopment project is required to meet the following Stormwater Management
Standards only to the maximuim extent practicable: Standard 2, Standard 3, and the
pretreatment and structural stormwater best management practice requirements of
Standards 4, 5, and 8.

The project is a Redevelopment. Standards 2, 3, 5, and 6 have been met. Standard 4 has been met
to the maximum extent practicable.

Standard 8: Construction Period Poliution Prevention and Erosion and Sedimentation
Control

A plan to conirel construction-related impacts, including erosion, sedimentation, and other
pollutant sources during construction and land disturbance activities shall be developed and
implemented.

A complete Construction Period Pollution Prevention and Erosion and Sedimentation Control is
included with this study.




Drainage Analysis
#160 Mouton Drive, Lynnfield, MA
July 6, 2018

Standard 9: Operaiion and §

ainenance Plan

A Long-Term Operation and Maintsnance (O&M) Plan shail 5
ensura that stormwater management systems function as designed.

2 devaloped and implementad o

o e

An Operation and Maintenance is included with this study.
Standard 10: Prohibition of lllicit Discharges
All illicit discharges to the stormweater managemant sysiem ars prohibited.

No discharge o resource areas is proposed.




Existing Q| Proposed Q | Change Q. Existing | Proposed | Change |
Storm (C.FS.) (C.FS.) (Crs) | Volume volume | Volume
(C.F) (C.F) (C.F)
2 Year 1.00 1.30 0.30 3200 4284 1084
10 Year 1.95 2.80 0.85 6150 8884 2734
25 Year 2.47 3.67 1.20 7834 11589 3755
100 Year 3.21 4.90 1.69 10226 15489 5263
To Newhall Park Field
Existing Q.| Proposed Q | Change Q Existing | Proposed | Change
Storm ) Volume | Volume | Volume
(C.FS.) (C.F.S.) (C.FS.)
, (C.F.) (C.F) (C.F.)
2 Year 2.11 0.00 -2.11 6662 26 -6636
10 Year 3.75 0.03 -3.72 11951 285 -11666
25 Year 4.64 0.07 -4.57 14895 526 -14369
100 Year 5.87 0.18 0.60 19023 950 -18073
Total
Existing Q.| Proposed Q | Change Q Existing | Proposed | Change
Storm (CFS) (CES) (CFS) Volume | Volume | Volume
(C.F) (C.F) (C.F.)
2 Year 3.11 1.30 -1.81 9862 4310 -5552
10 Year 5.70 2.8 -2.90 18100 9169 -8931
25 Year 7.12 3.72 -3.40 22729 12115 -10614
100 Year 9.08 5.08 -4.00 29249 16439 -12810

7/6/2018




Peak
Stor , .
Elevation
2 Year 118.95
10 Year 119.53
25 Year 119.87
100 Year 120.39

7/6/2018
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Drawdown Worksheet

603 Salem Street | Nantucket, MA 02554
Wakefield, MA 01880 ‘ Tel: (508) 228-7909
———— Tel: (781) 246-2800
Hayes Engineering, Inc Fax: (781) 246-7596 Refer to File No. LYF-0934A
Draw Down Analysis:
Static Method:
R
Ti]nez//‘amlmt'n = =
(K)(Bottom Area)

Where:

Rv is the Maximum Storage Volume Provided
K is the Saturated Hydraulic Conductivity (for “Static” Method, use Rawls Raie)
Bottom Area is the Bottom Area of Recharge Structure

1982 Rawls Rates
NRCS Hydrologic Soil Group Infiltration Rate

Texture Class (HSG) inches/Hour
Sand A 8.27
Loamy Sand A 2.41
Sandy Loam B 1.02
Loam B 0.52
Silt Loam C 0.27
Sandy Clay Loam C 0.17
Clay Loam D 0.09
Silty Clay Loam D 0.06
Sandy Clay D 0.05
Silty Clay D 0.04
Clay D 0.02

Rv

Chambers 1P: Time, . =
(K)(Bottom Area)

B 3,084 cf
(8.27"/hr)(1,390sf)

= 3.2 hours

Chambers 1P will draw down within the required 72-hour time frame.
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Hydrologic Soil Group—Essex County, Massachusetts, Southern Part

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
1 Water 12.2 11.0%
102C Chatfield-Hollis-Rock 12,1 11.0%
outcrop complex, 0 to
i 15 percent slopes
1602 Urban land 10.0 9.0%
626B Merrimac-Utban land 61.1 55.4%
i complex, 0 to 8
percent slopes
;6280 Canton-Urban land 0.5 0.5%
‘ complex, sloping
1724C Hollis-Urban land-Rock 14.4, 13.1%
outcrop complex, ‘
sloping
I — o : B
Totals for Area of Interest 110.3 100.0%
USDA  Natural Resources Web Soil Survey 71612018
“=E  Conservation Service National Cooperative Soil Survey Page 3 of 4



Hydrologic Soil Group—Essex County, Massachuseits, Southern Part

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiliration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

USDA  Natural Resouices Web Soil Survey 71612018
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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Other BXTUIES wommmrrasmmrssrense R ’
Design Flow...... NG ,.J;..r_,,.gallons per persoi per day. Total daily ﬂow...!..CD.,,DAQ.O....'.............‘....,.g HojnsN
Septic Tank — Liquid capacityﬂ@!/]A?anllons' .Lengthgg..j.%. \V1dth”i®l Diameter..oee-emees Depthﬁ?,’f!@_,_&..
Disposal Trench — No. .. 2% .. Width. 5 Total Length.[.?ﬁ..c?% ....... Total leaching arcadO DN sq. ft. '
Seepage Pit NOwwroroorrereoraer Diameter..comemsmsmees Depth below inlete....ocrecmmee Total leaching AT euomamaammnemeen sq. {t.
Other Distribution box (2) Dosing tank ( ) g i
Lo ke =
Percolation Test Results Performed by i XQV%{"(&W\/,(MYB%\\Q“E}QQ Date. 2L 2R N .
Test Pit No.»l__.’EC.:'. ....... minutes per inch Depth of Test Pit.. G210 ... Depth {0 ground water. AN (Y
Test Pit NG, 2uuuuneAreren MINULES PEX inch Depth of Test Pit...t HIO) Depth to ground water..}f..._u\. ............ _
Description of Soil...:gng U
Nature of Iic;aairs or Alterations — Answer when apphcablej’«:ﬂ.ﬁ‘é"é‘ﬁ/(%MS\L]@V‘W&'T sk Qoo
Grreesa. 1006, ~Kwe%%1$‘f?”/ﬁgje;wa&4ﬂab@o&f&wdPepi&mw l@yﬁ/ @z‘ts
Agreement: o

The undersigned agrees to install the aforedescribed Tridividual Sewage Disposal System in accordance with

the provisions of Article XI of the State Sanitary Code _The undersigned further agrees not to place the system in

operation until a Certificate of Compliance has,‘bg?n i_ssueidjby he board of health. . , /) /
Sigried A A LADLAL (C] 17
Application Approved ByU ...............................
Application Disapproved for T
Permit NOw.oowvaeer ey 757/ ......................... TSSUE rmremcemermrememnmsrearamsasneemmossresss Datc .......

R N alatal b e A PPN P T L R et el AR pADARCEAARS RN R pedn A A e %—yvﬁ‘(\-lfuf.\rvb_"_(‘.f_?‘_.",r\—l‘.-!";“_r_r‘,c:v_ﬁ,nmn“ PPN S AR e e Pt S At

THE COMMONWEALTH OF MASSACHUSETTS

- BOARD OF HEALTH

S ——

@priiticate nf Comuplignee

THIS IS TO CERTIF Y, That the Individual Sewage Disposal System constructed () or Repaired (\{’)
N

S e p N DY
i ' . Installer T 3 w ] . . A
atMﬁy/iLﬁﬂ ..... o) A A ( ﬁqo/«’/“z[cw/;@ fadrdtnd .
has been installed in accordance with the provisions of Article X1
= L o . o Saes
application for Disposal Works Consts uction Permit No.......- sl AN Bt MRS
THE ISSUANCE OF THIS CERTIFICATE SHALL NOT BE CONSTRUED AS A GUARANTEE THAT THE
syeTEM WILL FUNCTION SATISFACTORY.

™ AT

.......................................................... Inspector
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Checklist for Stormwater Report

ection

A. Introduction

A Stormwater Report must be submitted with the Notice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report (which should provide more substantive and detailed information) but is offered
here as a tool to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:

o The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals.! This Checklist
is to be used as the cover for the completed Stormwater Report.

o Applicant/Project Name

o Project Address

o Name of Firm and Registered Professional Engineer that prepared the Report

o Long-Term Pollution Prevention Plan required by Standards 4-6

o Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 82

o Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train. Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site
where infiltration rate is greater than 2.4 inches per hour. The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting calculations.

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checklist and Certification
must be submitted with the Stormwater Report.

' The Stormwater Report may also include the lllicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.
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B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily \
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide ‘
conservation commissions and other reviewing authorities with a summary of the components necessary

for-a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. Ifit is
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

| have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the pians showing the stormwater managemeit systeim, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

@\% 1-2-1%

Signature‘and Date

Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

[ 1 New development
X Redevelopment

[] Mix of New Development and Redevelopment

LYF160moulton-swform.doc = 04/01/08 Stormwater Report Checklist - Page 2 of 8



0%
i - Wetlands Program

e}

1051

e
g

Resource Pioiec

o

(coniinued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

No disturbance to any Wetland Resource Areas

[] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
Reduced Impervious Area (Redevelopment Only)
Minimizing disturbance to existing frees and shrubs
[] LID Site Design Credit Requested:
[] Credit 1
[] Credit2
[] Credit3
[] Use of “country drainage” versus curb and gutter conveyance and pipe
[ ] Bioretention Celis (includes Rain Gardens)
[] Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[ ] Treebox Filter
] Water Quality Swale
[] Grass Channel
[] Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

XI No new untreated discharges

[] Outlets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

[] Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Checlklist (continued)

Standard 2: Peak Rate Attenuation

[] Standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

"] Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

Soil Analysis provided.

] Required Recharge Volume calculation provided.

[] Required Recharge volume reduced through use of the LID site Design Credits.

]

Sizing the infiltration, BMPs is based on the following method: Check the method used.

[] Static Simple Dynamic ] Dynamic Field!

[

Runoff from all impervious areas at the site discharging to the infiltration BMP.

X

Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiliration BMPs is sufficient to
generate the required recharge volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

0o

Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum
extent practicable for the following reason:

[] Siteis comprised solely of C and D soils and/or bedrock at the land surface
[l M.G.L. ¢. 21E sites pursuant to 310 CMR 40.0000

] Solid Waste Landfill pursuant to 310 CMR 19.000

X Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

] Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.
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Checiklist (continued)
Standard 3: Recharge (continued)

[] The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

[] Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

o  Good housekeeping practices;

o Provisions for storing materials and waste products inside or under cover,

e Vehicle washing controls;

o Requirements for routine inspections and maintenance of stormwater BMPs;

o  Spill prevention and response plans;

e Provisions for maintenance of lawns, gardens, and other landscaped areas;

o Requirements for storage and use of fertilizers, herbicides, and pesticides;

o Pet waste management provisions;

s Provisions for operation and management of septic systems;

o Provisions for solid waste management;

o Snow disposal and plowing plans relative to Wetland Resource Areas;

e Winter Road Salt and/or Sand Use and Storage restrictions;

o  Street sweeping schedules;

o Provisions for prevention of illicit discharges to the stormwater management system;

o Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL;

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan,
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

El ® ©

A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

[

] is within the Zone Il or Interim Wellhead Protection Area

[] is near or to other critical areas

[] is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
] involves runoff from land uses with higher potential pollutant loads.

[] The Required Water Quality Volume is reduced through use of the LID site Design Credits.

[] Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.
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Checkiist (continued)
Standard 4: Water Quaiity (continued)
[] The BMP is sized (and calculations provided) based on:

[1 The %’ or 1" Water Quality Volume or

[ The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

] The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided. This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

[] A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLS)

] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Poliution
Prevention Plan (SWPPP) has been included with the Stormwater Report.

[] The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

] The NPDES Multi-Sector General Permit does not cover the land use.

[} LUHPPLs are located at the site and industry specific source control and poliution prevention
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

[] All exposure has been eliminated.
] All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list.

[] The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

[] The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

[] Critical areas and BMPs are identified in the Stormwater Report.
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Checkiist (coniinued)

Standard 7: Redeveionmenis and Othar Projects Subjeci io the Standards only 1o the maximum

axtent practicable

The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

7] Limited Project

[] Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

] Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development

with a discharge to a critical area

[] Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

1 Bike Path and/or Foot Path
Redevelopment Project

[] Redevelopment portion of mix of new and redevelopment.

X

Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report. The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

X

Standard 8: Construction Pericd Pollution Prevention and Erosion and Sedimentation Control

A Construction Period Pollution Prevention and Erosion and Sedimentation Controf Plan must include the
following information:

o Narrative;

e  Construction Period Operation and Maintenance Plan;

o Names of Persons or Entity Responsible for Plan Compliance;

o  Construction Period Pollution Prevention Measures;

o  Erosion and Sedimentation Control Plan Drawings;

o Detail drawings and specifications for erosion control BMPs, including sizing calculations;
o Vegetation Planning;

o Site Development Plan;

o  Construction Sequencing Plan;

o Sequencing of Erosion and Sedimentation Controls;

o Operation and Maintenance of Erosion and Sedimentation Controls;
o Inspection Schedule;

o Maintenance Schedule;

s Inspection and Maintenance Log Form.

X] A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Standavd 8: Construction Pariad Poliution Praveniion and Erssicn and Sedimentation Coniro!
(continued)

[ ] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Poliution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has riof been included in the Stormwater Report but will be
submitted befors land disturbance begins.

The project is not covered by a NPDES Construction General Permit.

The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

X 00O

Standard 9: Operation and Maintenance Plan

XI The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and

includes the following information:

Name of the stormwater management system owners;

Party responsible for operation and maintenance;

Schedule for implementation of routine and non-routine maintenance tasks;
[0 Plan showing the location of all stormwater BMPs maintenance access areas;
[[] Description and delineation of public safety features;

[l Estimated operation and maintenance budget; and

XI Operation and Maintenance Log Form.

[ ] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

[] Acopy of the legal instrument (deed, homeowner’s associat.ion, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMPs;

[] Aplan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohibition of lllicit Discharges
X The Long-Term Poliution Prevention Plan includes measures to prevent illicit discharges;

1 An lllicit Discharge Compliance Statement is attached:;

X NO llicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Area CN Description

{sg-1t) (subcaichment-numbers)

3,265 39 >75% Grass cover, Good, HSG A (E1)

2177 35 Brush, Fair, HSG A along oak (E1)

695 48 Brush, Poor, HSG A front landscape (E1, E2)

51,271 98 Paved parking, HSG A (E1, E2)

7,950 98 Roofs, HSG A (E1)
11,413 30 Woods, Good, HSG A (E1, E2)
76,771 83 TOTAL AREA
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Soli Listing (ail nodas)
Area Soil Subcatchment
{sg-ft) Group Numbers
76,771 HSG A E1, E2
0 HSG B
0 HSG C
0 HSGD
0 Other

76,771 TOTAL AREA
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Ground Cover

(4]
Ry
ay

HSG-A HSG-B HSG-C HSG-D Other Total Ground
{sg-ft) (sg-1H) (sG-ft) (3g-ft) (sq-ft) (sg-fty Cover
3,265 0 0 0 0 3,265 >75% Grass
cover, Good
2,177 0 0 0 0 2177 Brush, Fair
695 0 0 0 0 695 Brush, Poor
51,271 0 0 0 0 51,271 Paved parking
7,950 0 0 0 0 7,950 Roofs
11,413 0 0 0 0 11,413 Woods, Good
78,771 0 { 0 0 76,771 TOTAL AREA




Batiad Type Il 24-hr 2 Year Rainiall=3.10"
Prenared by Microsoli Printed 7/6/2018
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UiH=SCS, Weighted-CN
Reach routing by Stor-lnd+7Trans method - Pond routing by Stor-Ind method

Subcaichment E1: To parking-couris Runoff Area=28,974 sf 70.83% Impervious Runoff Depth=1.33"
Tc=6.0 min  CN=80 Runoff=1.00 cfs 3,200 cf

Subcaichment E2; To Field Runoff Area=47,797 st 80.97% Impervious Runoff Depth=1.67"
Tc=6.0 min CN=85 Runoff=2.11 cfs 6,662 cf

Link 1L: Total Inflow=3.11 cfs 9,862 cf
Primary=3.11 cfs 9,862 cf

Total Runoff Area = 78,771 s Runoff Volume = 9,852 cf  Average Runcif Depth = 1.54"
22.858% Pervious = 17,880 sf  77.14% Impervious = 59,221 sf




Type Il 24-hr 2 Year Rainfall=3.10"
Prapared b

, y Microsott Printed 7/6/2018
FydroCAD® 10.00-21 s/n 03206 © 2018 -ydroCAD Software Solutions L.C Pacge 6
Suimmary for Subcatchiment E1: To parking-couvis

Runoff = 1.00cls @ 12.10 his, Volume= 3,200 cf, Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description
7,950 98 Roofs, HSG A
* 226 48 Brush, Poor, HSG A front landscape
# 2,177 35  Brush, Fair, FSG A along oak
3,265 39 >75% Grass cover, Good, HSG A
2,784 30 Woods, Good, HSG A
12,572 98 Paved parking, HSG A
28,974 80 Weighted Average
8,452 29.17% Pervious Area
20,522 70.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct, calc <2

Summary for Subcatchment E2: To Field

Runoff = 211 cfs @ 12.09 hrs, Volume= 6,662 cf, Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf) CN  Description
* 469 48 Brush, Poor, HSG A front landscape
8,629 30 Woods, Good, HSG A
38,699 98 Paved parking, HSG A
A7,797 85 Weighted Average

9,098 19.03% Pervious Area
38,699 80.97% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct, calc <2

2,

Summary for Link 1L: Total

Inflow Area = 76,771 sf, 77.14% Impervious, Inflow Depth = 1.54" for 2 Year event
Inflow = 3.11cfs@ 12.09 hrs, Volume= 9,862 cf
Primary = 311 cfs @ 12.09 hrs, Volume= 9,862 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs




Type Il 24-hr 10 Year Rainfall=4.60"

Prepared by Microsor Printec 7/6/2018
FyaroCAD® 10.00-21 s/n 03206 © 2013 ~iydroCAD Software Solutions LLC Paga 1

Time span=0.00-30.00 hrs, d¢t=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Ster-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E1: To parking-couris Runoff Area=28,974 sf 70.83% Impervious Runoff Depth=2.55"
Tc=6.0 min CN=80 Runoff=1.95 cfs 6,150 cf

Subcatchment E2: To Fisld Runoff Area=47,797 sf 80.97% Impervious Runoff Depth=3.00"
Tc=6.0 min CN=85 Runoff=3.75cfs 11,951 cf

Link 1L: Total Inflow=5.70 cfs 18,100 cf
Primary=5.70 cfs 18,100 cf

Total Runcif Area = 78,771 sf Runoff Volume = 18,100 ¢f Average Runoff Depth = 2.83"
’ - - o
22.86% Pervious = 17,880 sf  77.14% Impervious = 59,221 st




Type lll 24-hr 25 Year Rainfall=5.40"
cpeEied 'f’)y Microsoit Printed 7/6/2018
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method Ua—: SCS, Weighted-CN
Reach routing by Stor-ind+Trans method - Pond routing by Stor-Ind method

Subcatchiment E1: To parking-couris Runoff Area=28,974 sf  70.83% Impervious Runoff Depth=3.24"
Tc=6.0 min CN=80 Runoff=2.47 cfs 7,834 cf

Subcatchment E2: To Field Runoff Area=47,797 sf 80.97% Impervious Runoff Depth=3.74"
Te=6.0 min CN=85 Runoff=4.64 cfs 14,895 cf

Link 1L: Total Inflow=7.12 cfs 22,729 cf
Primary=7.12 cfs 22,729 cf

Total Runoff Area = 76,771 of  Runoff Volume = 22,729 of  Avaerage Runoif Degpt ih = 3.55
1

=
\3
29.86% Pervious = 17,550 s 77.14% Imgervious = 59,2 st

M &




Type Il 24-hr 100 Year Rainfall=6. 50"

Prepared by Microsor Printed 7/6/2018
HydroCAD® 10.00-21 s/n 03206 _© 2018 hydroCAD Software Solutions L..C Page d
Time span=0.00-30.00 tirs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-ind+Trans method - Pond routing by Stor-Ind method
Subsatchment B1: To parking-couris Runoff Area=28,974 sf 70.83% Impervious Runoff Depth=4.24"

Tc=6.0 min CN=80 Runoff=3.21 cfs 10,226 cf
Subsatchment E2: To Field Runoff Area=47,797 sf  80.97% Impervious Runoff Depth=4.78"
Tc=6.0 min CN=85 Runoff=5.87 cfs 19,023 cf
Link 1L: Total Inflow=9.08 cfs 29,249 cf

Primary=9.08 cfs 29,249 cf

Total Runoff Area = 78,771 st Runoff Volume = 29,249 cf  Average Runoff Depth = 4.57"
22.86% Pervious = 17,550 st 77.14% Impervious = §9,221 sf
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Area Listing (all nodes)

Area CN Description
{(sg-it) (subcatchment-numbers)
31,147 39 >75% Grass cover, Good, HSG A (P2, P3, P4)
30,899 98 Paved parking, HSG A (P2, P3)
14,723 98 Roofs, HSG A (P1, P2, P3)
76,789 74 TOTAL AREA
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Sail Listing (all nodess)

Area Soll Subcatchment
(sg-ft) Group Numbers
76,769 HSG A P1, P2, P3, P4
0 HSG B
0 HSG C
0 HSG D
0 Other

76,789 TOTAL AREA
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Ground Covers {all nodas)

HSG-A HSG-B HSG-C HSG-D Other Total  Ground
(sg-ft) (sg-fi) {sg-it) (sg-ft) (sG-ft) (sg-ft)y Cover
31,147 0 0 0 0 31,147  >75% Grass
cover, Good
30,899 0 0 0 0 30,899 Paved parking
14,723 0 0 0 0 14,723 Roofs
76,769 0 0 0 0 76,769 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcaichment P1: Building Runoff Area=14,000 sf 100.00% Impervious Runoff Depth=2.87"
Tc=6.0 min CN=98 Runoff=0.94 cfs 3,346 cf

Subcatchment P2: Parking, Front West Runoff Area=50,071 sf 61.38% Impervious Runoff Depth=1.03"
Tc=6.0 min CN=75 Runoff=1.30 cfs 4,284 cf

Subcaichment P3: Front East Runoff Area=9,223 sf  9.63% Impervious Runoff Depth=0.03"
Tc=6.0 min CN=45 Runoff=0.00 cfs 26 cf

Subecatchmeni P4: Rear Runoff Area=3,475 sf  0.00% Impervious Runoff Depth=0.00"
Te=6.0 min  CN=39 Runoff=0.00 cfs 0 cf

Pond 1P: Infiliration Peak Elev=118.95' Storage=0.013 af Inflow=0.94 cfs 3,346 cf
Outflow=0.27 cfs 3,346 cf

Link 1L: To Fields inflow=0.00 cfs 26 cf
Primary=0.00 cfs 26 cf

Link 2L: To Oak Inflow=1.30 cfs 4,284 cf
Primary=1.30 cfs 4,284 cf

Link 3L: Total Inflow=1.30 cfs 4,310 cf
Primary=1.30 cfs 4,310 cf

Total Runoff Area = 76,769 sf Runoff Volume = 7,656 ¢f Average Runoff Depth = 1.20"
40.57% Pervious = 31,147 sf  59.43% Impervious = 45,622 sf
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ment P1: suilding

Sumimary for Subcaich

~ a=7n
{

Runoff = 0.94 cfs @ 12.09 hrs, Volume= 3,346 ¢f, Depth= 2.8

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf) CN  Description
14,000 98 Roofs, HSG A

14,000 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Eniry, Direct

Summary for Subcatchment P2: Parking, Front West
Runoff = 1.30 cfs @ 12.10 hrs, Volume= 4,284 cf, Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, di= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf) CN __ Description
19,337 39 >75% Grass cover, Good, HSG A
362 98 Roofs, HSG A
30,372 98 Paved parking, HSG A
50,071 75 Weighted Average
19,337 38.62% Pervious Area
30,734 61.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feel (fi/ft)y  (ft/sec) (cfs)
6.0 Direct Entry, Direct

Summary for Subcatchment P3: Front East

Runoff = 0.00cfs @ 15.61 hrs, Volume= 26 cf, Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 2 Year Rainfall=3.10"

Area (sf) CN _ Description
8,335 39 >75% Grass cover, Good, HSG A
361 98 Roofs, HSG A
527 98 Paved parking, HSG A
9,223 45 Weighted Average
8,335 90.37% Pervious Area
888 9.63% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct

J

iy

ntry, Direct
Summary for Subcatchiment P4: Rear
Runoff = 0.00cfs @ 0.00 hrs, Volume= 0 cf, Depth= 0.00"
p

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 nrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf) CN  Description
3,475 39 >75% Grass cover, Good, HSG A

3,475 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct, calc <2

summary for Pond 1P: Infiltration

inflow Area = 14,000 sf,100.00% Impervious, Inflow Depth = 2.87" for 2 Year event
Inflow = 0.94 cfs @ 12.09 hrs, Volume= 3,346 cf

Outflow = 0.27 cfs @ 11.80 hrs, Volume= 3,346 cf, Atten=72%, Lag=0.0 min
Discarded = 0.27 c¢fs @ 11.80 hrs, Volume= 3,346 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.05 hrs
Peak Elev= 118.95' @ 12.42 hrs Surf.Area= 0.032 ac Storage= 0.013 af

Plug-Flow detention time= 10.3 min calculated for 3,340 cf (100% of inflow)
Center-of-Mass det. time= 10.3 min ( 767.3 - 757.1)

Volume lnvert Avail.Storage Storage Description
#1A 118.05' 0.033 af 30.00'W % 46.34'L x 3.75'H Field A
0.120 af Overall - 0.038 af Embedded = 0.081 af x 40.0% Voids
#2A 118.80' 0.038 af ADS_StormTech DC-780 +Cap x 36 Inside #1

Effective Size= 45.4"W x 30.0"H => 6.49 sf x 7.12'L = 46.2 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
6 Rows of 6 Chambers

0.071 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing invert Qutlet Devices
#1 Discarded 118.05' 8.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.27 cfs @ 11.80 hrs HW=118.09" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.27 cfs)
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i To Elelids
i To Figtds

Surnimary for Lin

Inflow Area = 12,698 si, 6.99% impervious, inflow Depth = 0.02" for 2 Year event
lnflow = 0.00cfs @ 15.61 hrs, Volume= 26 cf
Primary = 0.00 cfs @ 15.61 hrs, Volume= 26 cf, Atien= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt=0.05 hrs

Summary for Link 2L: To Oak

Inflow Area = 50,071 sf, 61.38% Impervious, [nflow Depth = 1.03" for 2 Year event
Inflow = 1.30cfs @ 12.10 hrs, Volume= 4,284 ci
Primary = 1.30cfs @ 12.10 hrs, Volume= 4,284 cf, Atten= 0%, Lag=0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Summary for Link 3L: Toial

Inflow Area = 62,769 sf, 50.38% Impervious, Inflow Depth = 0.82" for 2 Year event
Inflow = 1.30cfs @ 12.10 hrs, Volume= 4,310 cf
Primary = 1.30 cfs @ 12.10 hrs, Volume= 4,310 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-30.00 hrs, dt=0.05 hrs
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( Type Il 24-hr 10 Year Rainfall=4.60"
Prepaved hy Microsoft Printed 7/6/2018
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-ind+Trans method - Pond routing by Stor-ind method

Subcatchment P1: Building Runoff Area=14,000 sf 100.00% Impervious Runoff Depth=4.36"
Tc=6.0 min CN=98 Runoff=1.41cfs 5,091 cf

Subcatchment P2: Parking, Front West Runoff Area=50,071 sf 61.38% Impervious Runoff Depth=2.13"
Tc=6.0 min CN=75 Runoff=2.80 cfs 8,884 cf

Subcaichment P3: Front East Runoff Area=9,223 sf 9.63% Impervious Runoff Depth=0.32"
Tc=6.0 min CN=45 Runoff=0.03 cfs 248 cf

Subcaichmant P4: Rear Runoff Area=3,475 sf  0.00% Impervious Runoff Depth=0.13"
Tc=6.0 min CN=39 Runoff=0.00 cfs 37 cf

Pond 1P: Infiliration Peak Flev=119.53" Storage=0.028 af Inflow=1.41cfs 5,091 cf
Outflow=0.27 cfs 5,091 cf

Linl 1L: To Fields Inflow=0.03 cfs 285 cf
Primary=0.03 cfs 285 cf

Link 2L: To Oak Inflow=2.80 cfs 8,884 cf
Primary=2.80 cfs 8,884 cf

Link 3L: Total Inflow=2.80 cfs 9,169 cf
Primary=2.80 cfs 9,169 cf

Total Runoff Area = 76,769 sf Runoff Volume = 14,260 cf Average Runoff Depth = 2.23"
40.57% Pervious = 31,147 si  59.43% Impervious = 45,622 sf
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Time span=0.00-30.00 his, ct=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Sior-Ind method

Subcatchment P1: Building Runoff Area=14,000 sf  100.00% Impervious Runoff Depth=5.16"
) Tc=6.0 min CN=98 Runoff=1.66 cfs 6,023 cf

Subeaichment P2: Parking, Froni Wast Runoff Area=50,071 sf 61.38% Impervious Runoff Depth=2.78"
Te=6.0 min CN=75 Runoff=3.67 cfs 11,589 cf

Subcatchment P3: Front East Runoff Area=9,223 sf  9.63% Impervious Runoff Depth=0.58"
Tc=6.0 min CN=45 Runoff=0.07 cfs 442 cf

Subcatchment P4: Rear Runoff Area=3,475 sf  0.00% Impervious Runoff Depth=0.29"
Tc=6.0 min CN=39 Runoff=0.01 cfs 83 cf

Pond 1P: Infiliration Peak Elev=119.87' Storage=0.036 af Inflow=1.66 cfs 6,023 cf
Outflow=0.27 cfs 6,023 cf

Link 1L: To Fields Inflow=0.07 cfs 526 cf
Primary=0.07 cfs 526 cf

Link 2L: To Oak Inflow=3.67 cfs 11,589 cf
Primary=3.67 cfs 11,5689 cf

Link 3L: Total Inflow=3.72 cfs 12,115 cf
‘ Primary=3.72 cfs 12,115 cf

Total Runoff Area = 76,769 sf  Runoff Volume = 18,138 ¢i Average Runoff Depth = 2.84"
40.57% Pervious = 31,147 sf  59.43% Impervious = 45,622 st
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stoi-ind+Trans method - Pond routing by Stor-Ind method
Subcatchiment P1: Building Runoff Area=14,000 sf 100.00% Impervious Runoff Depth=6.26"
Te=6.0 min CN=98 Runoff=2.00 cfs 7,305 cf

Subcatchment P2: Parking, Front West Runoff Area=50,071 sf 61.38% Impervious Runoff Depth=3.71"
Tc=6.0 min CN=75 Runoff=4.90 cfs 15,489 cf

Subecaichrment P3: Front East Runoff Area=9,223 sf  9.63% Impervious Runoff Depth=1.01"
Tc=6.0 min  CN=45 Runoff=0.17 cfs 777 cf

Subcaichment P4; Rear Runoff Area=3,475 sf 0.00% Impervious Runoff Depth=0.60"
Tc=6.0 min  CN=39 Runoff=0.02 cfs 173 cf

Pond 1P: Infiliration Peak Flev=120.39" Storage=0.048 af Inflow=2.00 cfs 7,305 cf
Outflow=0.27 cfs 7,305 cf

Link 1L: To Fields Inflow=0.18 cfs 950 cf
Primary=0.18 cfs 950 cf

Link 2L: To Oak Inflow=4.90 cfs 15,489 cf
Primary=4.90 cfs 15,489 cf

Link 3L: Total Inflow=5.08 cfs 16,439 cf
Primary=5.08 cfs 16,439 cf

Total Runoff Area = 76,769 sf Runoff Volume = 23,744 ¢f Average Runoff Depth = 3.71"
40.57% Pervious = 31,147 st 59.43% Impervious = 45,622 sf
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Pond 1P: Infiltration - Chamber Wizard Field A
Chamber Model = ADS_StormTech DC-780 +Cap (ADS StormTech® DC-780 with cap length)
Effective Size= 45.4"W x 30.0"H => 6.49 sf x 7.12'L = 46.2 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L. with 0.44' Overlap
51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing
6 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 44.34" Row Length +12.0" End Stone x 2 = 46.34'
Base Length
6 Rows x 51.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.00' Base Widih
9.0" Base + 30.0" Chamber Height + 6.0" Cover = 3.75' Field Height
36 Chambers x 46.2 cf = 1,664.6 cf Chamber Storage
5212.9 cf Field - 1,664.6 cf Chambers = 3,548.3 cf Stone x 40.0% Voids = 1,419.3 cf Stone Storage
Chamber Storage + Stone Storage = 3,083.9¢f=0.071 af

Overall Storage Efficiency = 59.2%
Overall System Size = 46.34' x 30.00" x 3.75'

36 Chambers
193.1 cy Field
131.4 cy Stone




Standard 8: Construction Period Pollution Prevention and
Erosion ﬂnnd ogdnrunmnumuoun Control

SITE IJLQ\ KH HUH

Project Name and Location: (Latitude, Longitude, or Address)

160 Moulton Drive
Lynnfield, MA 01940

Owner Name and Address

Top Tier Properties
93 Maple Street
Malden, MA 02148

Applicant Name and Address

Top Tier Properties
93 Maple Street
Malden, MA 021438

Description: (Purpose and Types of Soil Disturbing Activities)

The proposed project is the redevelopment of an existing restaurant site to accommodate
a new luxury apartment building, parking and stormwater BMPs, and all appurtenant site
work. Soil disturbing activities include installation of erosion and sediment control
devices; excavation; drainage system and utility installation; stormwater BMP installation
and construction; building construction; parking lot paving; and landscaping.

Sequence of Major Activities

The order of activities shall be as follows:

Install erosion and sediment control devices

Demolish existing restaurant building, remove existing pavement.

Stabilize stockpiles within 14 days of last construction activity in that area

Stabilize exposed surfaces where the period of exposure shall be more than two

months, but less than twelve months within 14 days of last construction activity in

that area

Commence grading and excavation activities.

6. Commence building and stormwater management area, and parking lot
construction (grade to subgrade elevations, install drainage structures; install
utilities, install gravel to appropriate elevations, install binder coat of pavement
followed by curbing).

7. Install binder coat of pavement followed by curbing

Loam and seed all disturbed areas.

9. Install final pavement course and final inspection of all stormwater BMPs.

Hl.b.)!\)»—t
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Standard 8: Construction Period Pollution Prevention and
Erosion and Sedimentation Control

CONTROLS

Erosion and Sediment Control Stabilization Practices

The Site Contractor / Project Manager (“Manager”) is responsible for ensuring that
erosion and sedimentation control practices and comtrols are followed upon
commencement of, and during project construction.

A. Protecting and Minimizing Exposed Areas

The project will temporarily leave bare earth open to erosion. Steps shall be taken
to minimize this area of exposure by preserving existing vegetation and providing
soil stabilization. Equipment and trucks shall be routed only over the existing
pavement or areas of proposed work and workers shall minimize foot traffic in
vegetated areas adjacent to the work area as much as possible. During site work,
utilization of stabilization techniques is necessary for controlling erosion on
exposed areas, including grading, seeding and otherwise stabilizing the areas.

B. Sediment And Erosion Control / Soil Stabilization

i) Prior to any construction occurring adjacent to identified resource areas
(shown on the plan and/or marked in the field), proper erosion and siltation
barriers shall be installed so that throughout and until completion of
construction, those areas will be afforded maximum protection. Temporary
stockpiles of soil shall be surrounded with an erosion control barrier to
prevent sediments from exiting the subject property. All erosion control
barriers must be maintained in functioning condition and periodically
inspected until areas of bare soil are stabilized to ensure that they are in
functioning condition. Any accumulations of sediments present along erosion
control barriers shall be removed as soon as possible after deposition in order
to ensure the effectiveness of all sedimentation controls.

On sites where grading or other work will occur on moderately steep slopes (3:1 and
greater) located immediately upgradient of wetlands, the contractor shall work on one
portion of the slope at a time, ensuring the stability of the disturbed soil by immediately
loaming and seeding the slope, or otherwise vegetating the slope as desired, and installing
erosion control mats (straw or cocoanut fiber designed for the slope steepness). If work
is interrupted and the slope is to be left bare or otherwise unstabilized for duration of a
day or more, a series of erosion control fences oriented parallel to the slope.




Temporary Vegetational Cover

Any area proposed for removal of vegetation where soil will be exposed for more than 10
days shall be mulched or otherwise treated to prevent erosion. On sediment-producing
areas in the buffer zone, where the period of exposure will be more than 30 days, the
following procedures should be followed for a cover of annual rye.  When bare soils are
not completely graded and vegetated by September 30 of any year, winter rye shall be
planted as specified in table and mulched with three (3) inches of hay or straw.

a. Install needed surface water control measures.

b. Perform all cultural operations at right angles to the slope.

c. Establish grass or other ground cover species as recommended n
the attached excerpt (pgs 144 -146) from Massachusetts Erosion

and Sedimentation Guidelines for Urban and Suburban Areas,
2003.

1. Permanent Vegetational Cover

To reduce damages from the potential incidence of sedimentation and runoff to
other properties, and to avoid erosion on the site itself, a permanent type cover
shall be established in disturbed areas located adjacent to resource areas
immediately upon completion of grading. Seeding herbaceous cover is usually
the most economical and practical way to stabilize any large area. For this site, all
disturbed areas where lawns are desired will be seeded in fall during the period of
August 1 to October 1; or in spring by May 15 with a commercial lawn mixture
utilizing standard landscape methods and as recommended by the seed
manufacturer. Grass sod or landscape plantings may be used instead of seed, if
preferred.

In upland/ buffer zone areas, outside of lawn locations, where an erosion control -
wildlife seed mixture is desired, prepare soil and use one of grass seed mixes #1
through #6 as recommended in the attached excerpts (pgs 136 -139) from
Massachusetts Frosion and Sedimentation Guidelines for Urban and Suburban
Areas 2003, to establish a stable, permanent cover.

REFERENCES
Department of Environmental Protection, Bureau of Resource Protection and U.S.
Environmental Protection Agency, Massachusetts Erosion and Sedimentation Guidelines
for Urban and Suburban Areas: A Guide for Planners, Designers and Municipal Officials.
Massachusetts Executive Office of Environmental Affairs, Boston, Massachusetts,
Reprint: May 2003.
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hould be performed as an 2arly spring seedmg (April
1-May 15 with the uze of cold treated s ad. A late fall early winker dormant
seeding (November [ -December 1) can also e mads, however the
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seeding rate will need to e increased by RO

Seeding Meth
Seeding should be performed by ane of the fellewing methods
_ Dyill seedings (de-awned or debearded seed should he s
drillis equipped with special features to agcept avwmed seed).
Broadenst seeding with subsaquant rolling, coltipaclng or tracking
the seading with small track construction equipment. Tracking should be
oriented up and down the slepe.
Hydrosesding with suheequent tracking. If wood fher muleh is used

- N
it should be applied as a separate operation after seeding and tracking to

- unless the
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azsure zood seed to soil contact

Mulch

Mulch the seedings with straw applisd at the rate of V. tons per acre.
Anchor the muleh with erosion control netting or fabric on sloping ursas.

Sead Mixtures for Permanaent Cover

Recommended mixtures for permanent seeding are provided on the
follonwing pages. Select plant species which are sutted tn the site conditions
and planned use. Soil moisture conditions. often the major limiting #ite
factor, are usually classified as follows:

Dy -Sands and gravels to sandy loams. No effective moisture supply from
seepage or @ high water table.

Adpist - Well draumed to moderately well dramed sandy loams, loams, and
finer, or coarser textured material with moderate infhience nn root zone
from seepage or @ high water table

Fowé - All textures with a water tahle at or very near the soi) surface, or with
enduring sespage.

When other factors strongly mfluenee site conditions, the plamts selected
must alsn he telerant of these conditions.
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Permanent Seecing Mixiures
Seed, Pounds per:

Sead Mixiute Acre 1,000 58 Remarks

Little Blueslem * Ise Warm Season planting procedure.
ar Broomsedge 10 0.25 * Roadsldes

Tumble Lavegrass* 1 0.0 * Sand and Gravel Stablization

Switchgrass I1}] 0.25 * Claver requires ineculation with nitrogen-
fixing hacteria
Bush Clover® 2 0.1u
Red Top 1 0.10 * Rates for this mix are for PLS.
Deertongue 15 0.35 * Ise Warm Season planting procedures,
Broomsedge 10 0.25 * Actd slles/Mine spoill
Bush Clover* 2 .10 * Clover requires ineculation with nitrogen-
fixing bacterla.
Red Top 1 (1N
*Rates [or this mix ave far PLS.
Big Bluestem g 01,25 * Use Warm Season planting procedures,
Indian Grass 10 .25 * Eastern Prairie appearance
Switchgrass 10 0.25 * 3and and Grave] pits.
Little Bluestem 10 0.25 * Golf Course Wild Areas
Red Top or 1 0.Ln * Sanitary Landfll Cover seeding
Perennial Ryegrass 10 0.25 * Wildlife Areas
*OK to substitute Poverty Dropseed in place
of Red Top/Ryegrass.
*Rates for this mix are for PLS.
Flat Pea 25 0.60 * Use Coal Seasan planting procedures
Red Top ar 2 0.10 * Utility Rights-ol-Ways (tends to suppress
Perennial Ryegrass 15 0.35 woody growth)
Little Bluestem 5 0.10 * Use Warm Season planting procedures.
Switchgrass 10 0.25 * Coastal sites
Beach Pea* 20 0.45 * Rates for Bluestein and Switchgrass are [or
Perennial Ryegrass 10 0.25 PLS.
Red Fescue 10 0.25 * Use Coal Season planting procedure.
Canada Bluegrass 10 0.25 * Pravides quick cover but is non-aggressive:

will tend to allow indigenous plant
colonization.

Perennial Ryegrass 10 0.25

Red Tep 1 (.10 * General erosion control on variety of sites,
including forest roads, skid trails and
landings.

Switchgrass 10 0.25 * Use Warm Seasan planting procedure.

Virginia Wild Rye 5 o.lo * Coastal plain/flead plain

Big Bluestem 15 0.35 * Rates for Bluestem and Switchgrass are [or

Red Top 1 0.10 PLS.

Erasion and Sediment Conirol Guidelines
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Permanent Seeding Mixtures
Seed, Pounds per:

Mix Site Seed Mixmre Acre  1.00Dsf Rematls
8 Molst  Creeping Bentgrass 5 0.10 * Use Cool Season planting procedures,
Wet  Fringad Bromegrass 5 0.10 * Pond Banks
Fowl] Meadowgrass 5 0.10 * Waterways/ditch banks
Bluejoint Reedgrass
or Rlee Cutgrass 2 0.1n
Perennial Ryegrass 10 0.25
9 Moist  Red Fescue 5 0.10 AGalk Tolerant
Wet  Creeping Bentgrass 2 n.1n * Fescue and Bentgrass provide low
growing appearance, while
Switchgrass provides tall caver far
wildlife,
Switchgrass 8 0.20
Perennial Ryegrass 10 0.25
mn Moist  Red Fescue 5 0.10 * Use Cool Season planting pracadure.
Wet  Creeping Bentgrass 5 0.10 * Trefoll requires inoculation with nitrogen
fxing bacleria. !
Virginia Wild Rye 8 0.20
Waod Reed Grass® 1 0.10 * Sultable for forest access roads, skid
Showy Tick Trefoil* 1 0.10 tralis and other partial shade situatlons.
11 Moist Creeping Bentgrass & 0.10 * Use Cool Season planting procedure.
Wet  Bluejoint Reed Grass 1 0.10 * Suitable for waterways, pond or ditch
banks.
Virginia Wild Rye 3 0.10 * Trefoll requires inoculation with
nitrogen fixing bacteria.
Fowl Meadow Grass 10 0.25
Showy Tick Trefoil* | 0.10
Red Top 1 0.10
12 Wet  Blue Joint Reed Grass | 0.10 * Use Cool Season planting pracedure.
Canada Manna Grass | 0.10 * 0K to seed In saturated sall
conditions, but not In standing
water.
' Rice Cut Grass 1 0.10
{’reeping Bent Grass & 0.10 * Suitable as stabilization seeding for I
created wetland.
Fowl Meadow Grass 5 0.10 * All species in this mix are native to
Massachusetts.
13 Dry-  Amerlcan Beachgrass I8 & *Vegetatlve planting with dormant
culms, 2-5 culms per planting
Miist centers centers
14 Inter-  Smooth Cordgrass12-187 [2-18" * Vegelative planting with transplants.
Tidal  Saltmeaclow Cordgrass centers centers

Erasion and Ssdiment Conmral Guidelines
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applied to obtain 10 ths. of pure live seed.

Special Note

Tall Fescue, Reed Canary Grass, Crownvetch and Birdsfoot Trefol ave no
longer recommended for general erosion control use in Massachusetts
due to the invasive charactenstics of each. If these apecies are usad,

it is recommended that the ecosystem of the site he analyzed for the
effects species mvasiveness may impose The muxes hsted in the above
muxtures include either species native to Massachusettz or non-native
speries that are not perceved to be Invasive. as per the Massachusetis
Native Plant Advisory Committes,

Wetlands Seed Mixiures
For newly created wetlands, a wetlands specialist should design
plantings to provide the best chance of succass. Do not use introduced,
imvasive plants like reed canarygrass (Phalarie arundinacea) or purple
loosestnfe (Lythrum salicana). Using plants such as these will cause
many more problems than they will solve
The following grasses all thrive in wetland situations
vz Presh Water Cordgrass (Sparting pectinate)
3 Marsh/Creeping Bentgrass (Agrostis stolonifera, var.
Palusiric)
=3 Broomsedge (dndropogon virginicns)
=5 Fringed Bromegrass (Bromue ciliab:
=5 Blue Joint Resd Grass (Calamagrostis cavedensis)
w3 Fowl Meadaw Grass (Glveeria shiata)
w3 Riverbank Wild Rye (Elvmus iparins)
w3 Rice Cutarass (leersia aryzoides
3 Stont Wood Read (Cinnu arandindgcea)
ez Canada WManna Orass (Glyceriu canadensiy)




Londs

1

¥

& sample wetlands zeed wnix dm‘elnpev:l T The Mew England
Envirommental Wetland Flant Mursery is shovrn o the following page.

Lullmfl ]'n* trommental Wetland Plaot Novseyy h:
dew lup~1 5 ~3eed mixture which ia spacifically designsd to e us
i wetlamd replication projects od sioenmraber detention bazins
is composed -::f seads feom a variety of indigenous wetland spaciss.
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fuick eroaion control, wildlife fo and helps to reduce the
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soil moisture.
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Commoen Names
(Scientific Name) % in Mix Commants !
Lurid Szdze 20 A low ground cover that tolerates mesic sites
(Cenpex furida) in addition to saturated areas: proliic seeder
in second growing season.
Fowl Maadow Grass 25 Prolific seed producer that i= a valuable
[ Glveeria Canadensis) wildlife fond source,
Fringed Szdze 10 A medium to large sedge that tolerates
{[Carex crinita) saturated areas: good seed producer
Toe-Pye Waed 1 Flowering plant that is valuable for wildlife
( Bupatorindelphus maculaius) cover, Grows to 4 feet,
Srook Sedze 10 Tolerates a wide range of hydrologic
[ Cinvex spp.. Ovales group) conditions.
Woolzrass 5 Tolerates fluctuating hydralogy.
(Scirpus cyperinus) &
Bonesat. & Flowering Plant that is valuable for wildlife
(Eupalorium peyfoliaium) cover, Grows to 2 feet,
Tuzsock Sedee <5 Crows in elevated hummocks on wet sites,
i Cavex stricta) may grow rhizomenously on drier sites.
Blue Verva =5 A native plant that bears attractive, blus
[ Verbena hastald) flowers,
The recommended application rate is one pound per 5,000 square feet when used as an
understory cover. This rate should be increased to one pound per 2,500 square feet for
detention basins and other sites which require a very dense cover, For best results, alate fall
application is recommended. This mixis not recommendad for standing water.
R P
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Purpose

Tor tamporarily stalilizz ar

period of mors than 20 working days.

Te stabilize dizturbed areas belors final grading or in 2 season aot sulkable
for permanent zeeding

Teporary seeding controls punoff and srosion wntil permanent vegetation
or other erosion conkrol neagures con e eskablished.

Root systenis hold down the soils 2o that they arz l2ss apt to be coriad
offeite by storm water runcff o wind.

Temporary se=dmg also veduces the problems associated with mod and
dust frony bare soil surfaces during canstroetion

2 phiak will not be browght to Boal geade for a
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Uze low-malntenance native spacies where sible.

Planting sheuld be timed to mitumize the need for irigation.

Shest srozion, causad by the impaet of raln on bare soil, is the
source of most fine particles in sediment. Te vaduce this sediment load
in runoftf, the soil surface itself shonld be protected. The most afficient
and ec COMOILE ul meas uf Cunncnlmw -%ho:—-et -’xD(l k‘il srosion i3 to establish
e e for only
NS GEOV 'mg SEASON Are \xu:tub]e fm extabll‘]ung temporary vegetative
cuver, Temporary seeding 1 effective when sombined with comstiction
phasing so bare areas of the site are minimiz ed at all tm

Temporary seeding may pre coetly
other eresion control iment ])dbln L]ean—z_»ut:s will
hae -aded where grading and
construction are net taking place. Parimetar dikes will be more effective if
net choled with sediment.

Proper seedhbed preparation and the uze of quality seed are important
in this practice just as in permanent ssechng. Failure to carefully follow
sound agronomic recommendabons will nften result in an inadequate

2{

atians on

stand uof vegetation that provides httle or no erosion control
Sunl that has been compacted by heavy traffic ov machinery may

need to be loosened. Successiul growih usuall}-’ requires that the soil be

tilled before the seed is applied Tepsoiling is not necessary for temporary
seading; however, it may improve the chances of establishing temporary
vegelation in an area.

Planting Procedures

7

Time of Plartin

Planting should preferahbly he done between April | and June 34, ind
September | through September 30 If planting is done in the months of
July and August, nmigation may he required. If planting s dene between
October | and March 31, mulching should be applied mmediately after
planting. If seeding is done during the summer months, wrigation of some
sort will probably be necessary

Site Preparation

Before seeding, mstall needed surface rumoff control measwres such as
gradient terraces, interceptor dikefswales, leve] spreaders, and sedimant
laams.

Seedbed Peeparation

The seedbed should be firm with a faaly fine surface

Perform all cultural operations across or at right angles to the slope.
5ee Topsoiling and Surface Roughening frr more information on seadbed
preparation. A minimum of 2 to 4 inches of tilled topsoil 1s requirad.

[ Sudziines
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Liming and Fertilization

Apply unifermly 2 tone of ground lnestone per acre (100 hs, per
L0 Sq. Fro or according to soil test.

Apply uniformly 10-10-10 analvsis fertilizer at the vate of 400 Jbs, per
acre (14 lhe. per 1,000 Sq. Ft.) or as indicated by soil test. Forty pereent of
the nitregen should ke in erganic form.

Work in lime and fertilizer to a depth of 4 inches uzing any snitable

equipment.
Seedings for Temporary Caver i
Speeies Seeding Rates Ibsisq ft. Recammended
000 Se Ft. Acre Seeding Dates
Annual Ryegrass I 40 April 1 to June |
Aug. 15 to Sept, 15
Foxtail Millet 0.7 30 May | to une 30
Dats 2 a0 April | to July L
August 15 ta Sept. 15
Winter Rye 3 120 Aug, 15 to Oct. 15
"Hydroseeding" applications with appropriate seed-mulch-fertilizer
mixtures may also be nsed.

Seeding

Select adapted spacies from the accompanying table.

Apply seed unifermly according to the rate indicated in the table by
hroadeasting, drilling or hydrauolic application.

Cover seeds with suitable equipment as follows:

- Rye grass ¥ inch

- Millet Y to % inch

- Oats | to 1-1/2 inches

-Winter vve | to 1-1/2 inches.
Mulch

Use an effective mulch, such as clean grain straw; tacked and/or tiad
down with netting to protect seedbad and encourage plant srowth.

Common Trouble Points

Lime and fertilizer wior tncorpovared 1o af least 4 inches

May he lost to runoff or remain concentrated near the surface where they
may inhibit germination.

Muleh rate inadequate or straw mulch not tacked dow

Results in poor germination or failure, and erosion damage. Repair
damaszed areas, reseed and mulch.

Eiasion and Sediment Controf Guidelings
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Annnal vregrass used Jor temporary seeding

Ryagruss resesds itsell and makes it difficult to ¢ iz
manent vegetation.

Seed not broadeast evenly ov rate foa low

Results in patchy growth and sresion.

taintenance
ot owithin 6 we
tlor damage alter heav
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mileh as necessary
muld be supplied with adsquate mois
m]lx in ubncrrmul[y hat or dry weather o«
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if stands are adequate.
shonld be uniform and de
wrze arens immed

Office of

E rhuss't't:

A Euﬂun Munaad usetts, hune, 1993,

Nuzth Caroling Dep:utmpnt of E.m‘]mmnent Health, and Natural Resources,
e yal, Raleigh, NC, February [99[.

U . Environmental Protection Agency, 8

EPAS32-R- 92005,

921005, W

Washington State Department of Ecology, Stornuvater Musagement Manual
for the Puget Sownd Basin, Olympia, WA, February 1892,

A temporary sediment harrier installad parallel to the bank o
stream or lake. Used to comtain the sediment praduced by construction
operations on the bank of a stream or lake and allow for its ramoval.

Where Practice Applies
The silt curtain is uzed along the banks of streams ar lakes whare
sadiment could pollute or degrade the stream oy lake.

Ergsion and Sedimens Comiral S
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Structural Practices

Silt Fencing/HayBales — shall be installed as shown on the approved plans to help
prevent erosion and sedimentation to the downstream wetland resources on the project.
Catch Basin — shall be fitted with “silt sack”-type devices during construction to prevent
the accumulation of sediments in the catch basin sumps. Catch basins are to be cleaned as
needed during construction using a truck-mounted vacuum device.

Tracking Pad - shall be installed in the initial stage of construction as shown on the
approved plans to reduce deposition of sediments on the existing paved road.

Stormwater Management

The proposed stormwater management plan in the drainage analysis outlines the impacts
of stormwater runoff for the project as it related to the downstream areas of comparison.
Elements incorporated in the design of the stormwater management plan include the
following best management practices (BMPs):

1. HDPE Subsurface Detention Chambers

Utilization of these BMPs as part of the overall watershed management plan will be
instrumental in reducing the peak rate of runoff from the site into the wetland.

OTHER CONTROLS

Waste Disposal:

Waste Materials: all waste material shall be collected and stored in secure metal
dumpsters rented from a licensed solid waste management company in Massachusetts.
The dumpsters shall meet all local and State solid waste management regulations as
outlined in 310 CMR 19.00. All trash and construction debris generated on site shall be
disposed of in the dumpsters. The dumpsters shall be emptied as often as necessary
during construction and transferred to an approved solid waste facility licensed to accept
municipal solid waste and/or construction and demolition debris. No construction waste
shall be buried on site. All personnel shall be instructed regarding the correct procedure
for waste disposal.

Hazardous Waste: All hazardous waste materials shall be disposed of in a manner
specified by local or State regulation or by the manufacturer. Site personnel shall be
instructed in these practices.

Sanitary Waste: All sanitary waste shall be collected from portable units, as needed, by
a septage hauler licensed in Massachusetts, in accordance with the requirements of the
local Board of Health.

Offsite Vehicle Tracking:

Construction entrance and exit shall be via Moulton Drive. Accumulated sediments must
be removed on a regular basis from the site entrance and adjacent roadway via street
sweeping or hand sweeping operations as necessary.
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As indicated in the Sequence of Major Activities, the installation of erosion and sediment
control devices and installation of stabilized construction entrances shall be in place prior
to major earth excavation activities. Areas where construction activities are exposed more
than two months, but less than 12 months shall be stabilized with the temporary
stabilization practices referred to above. Once construction activity has been completed in
a particular area, that area shall then be stabilized with permanent seed and mulch.

MAINTENANCE/INSPECTION PROCEDURES _

Erosion and Sediment Control Inspection and Maintenance Practices
The following items represent the inspection and maintenance practices that shall be used
to maintain sediment and erosion control for the project.

1. All control measures shall be inspected at least once every fourteen (14) days and
following any storm event of 0.5 inches or greater.

2. All measures shall be maintained in good working order; if a repair is necessary,

it shall be initiated within 24 hours of the report.

Built up sediment shall be removed from erosion control when it has reached one-

third the height of the fence.

4. Siltation Control shall be inspected for depth of sediment and tears.

5. The catch basin grate shall be inspected for grate elevation relative to current
surface condition; condition of silt sacks, and degree to which sediment has
accumulated on the grate and in the sump of the catch basin.

6. Temporary and permanent seeding and any plantings shall be inspected for bare
spots, washouts, and healthy growth.

7. A maintenance inspection report shall be prepared following each inspection. A
copy of the report form to be completed by the inspector is attached with this
document.

8. The Site Contractor/ Project Manager (“Manager”) shall select three individuals
who will be responsible for inspections, maintenance and repair activities. The
“Manager” shall be responsible for filling out the inspection and maintenance
report.

9. Personnel selected for inspections and maintenance responsibilities shall receive
training from the “Manager”. They will be trained in all the inspection and
maintenance practices necessary for keeping the erosion and sediment control
devices used on site in good working order.

o

Non-Stormwater Discharges
It is expected that the following non-stormwater discharges will occur from the site
during the construction period:

1. Pavement wash waters

2. No non-stormwater discharges shall be directed to unstabilized earth surfaces.
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INVENTORY FOR POLLUTION PREVENTION PLAN

The materials or substances listed below are expected to be present on site during
construction:

e Bituminous Concrete

e Concrete

o Petroleum Based Products

o C(Cleaning Solvents

o Adhesives

o Grout

o Masonry Block

o Fertilizers

SPILL PREVENTION

The following are the material management practices that shall be used to reduce the risk
of spills or other accidental exposure of materials and substances to stormwater runof.

Equipment fueling and Storage:

Equipment and associated fuels and lubricants shall be stored in designated locations.

Good Housekeeping:

The following good housekeeping practices must be followed on site during the
construction project.

1. A concerted effort shall be made to store only enough product required to
complete a particular task

2. All materials stored on site shall be stored in a neat and orderly fashion in their
appropriate containers and, if possible, under a roof or other secure enclosure

3. Products shall be kept in their original containers with the original manufacture’s

label

4. Substances shall not be mixed with one another unless recommended by the
manufacturer

5. Whenever possible, all of a product shall be used up before disposing of the
container

6. Manufacture’s recommendations for proper use and disposal shall be followed
7. The site superintendent shall inspect daily to ensure proper use and disposal of
materials on site.
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Hazardous Products:
Then following practices are intended to reduce the risks associated with hazardous
materials.
1. Products shall be kept in original containers unless they are not re-sealable
2. Where feasible, the original labels and material safety data shall be retained,
whereas they contain important product information
3. If surplus product must be disposed, follow manufacturer’s or local and State
recommended methods for proper disposal.

PRODUCT SPECIFIC PRACTICES
The following product specific practices shall be followed on site:

Petroleum Products:

All on site vehicles shall be monitored for leaks and receive regular preventative
maintenance to reduce the risk of leakage. Petroleum products shall be stored in tightly
sealed containers which are clearly labeled. Any bituminous concrete or asphalt
substances used on site shall be applied according to the manufacturer’s
recommendations.

Fertilizers:

Fertilizers shall be applied in the minimum amounts recommended by the manufacturer.
Once applied, fertilizers shall be worked into the soil to limit exposure to stormwater.
Storage shall be in a covered shed or trailer. The contents of any partially used bags of
fertilizers shall be transferred to a sealable plastic bag or bin to avoid spills.

Paints:

All containers shall be tightly sealed and stored when not required for use. Excess paint
shall not be discharged into any catch basin, drain manhole, or any portion of the
stormwater management system. Excess paint shall be properly disposed of according to
manufacturer’s recommendations or State and local regulations.

Concrete Trucks:
Concrete trucks shall not be allowed to wash out or discharge surplus concrete or drum

wash water on site.
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SPILL CONTROL PRACTICES

The Site Contractor / Project Manager (“Manager”) is responsible for ensuring that
materials spill control practices are followed upon commencement of, and during
project construction.

In addition to the good housekeeping and material management practices discussed in the
previous sections of this plan, the following practices must be followed for spill
prevention and cleanup:

1. Manufacturer’s recommended methods for cleanup for on-site materials must be
readily available at the construction office, and site personnel shall be made aware
of the procedures and the location of the information.

2. Materials and equipment necessary for spill cleanup shall be kept in the material
storage area on site. Equipment and materials shall include, but not be limited to
brooms, dust pans, mops, rags, gloves, goggles, kitty litter, sand sawdust, and
plastic and metal trash containers specifically for this purpose.

3. All spills shall be cleaned up immediately after discovery.

4. The spill area shall be kept well ventilated and personnel shall wear appropriate
protective clothing to prevent injury from contact with hazardous substance.

5. Spills of toxic or hazardous material shall be reported to the appropriate State
and/or local authority in accordance with local and/or State regulations.

6. The spill prevention plan shall be adjusted to include measures to prevent a
particular type of spill from reoccurring and how to clean up the spill if there is
another occurrence. A description of the spill, what caused it, and the clean up
measures shall also be included.

7. The “Manager” shall be the spill preventions and cleanup coordinator. The
“Manager” shall designate at least three other site personnel who will be trained
in the spill control practices identified above.




16¢ Moulton Drive

LYNNFIELD, MASSACHUSETTS

INSPECTION AND MAINTENANGCE REPORT FORM

TO BE COMPLETED EVERY 14 DAYS AND WITHIN 24 HOURS OF
A RAINFALL EVENT OF 0.5 INCHES OR GREATER

Date:
Inspector: Inspector's Title:
Days Since Last Rainfall: Amount of Last Rainfall
BMP BMP BMP Corrective Action Needed
Installed? Maintenance And Notes
(circle one) Required or
Performed?
(circle one)
1 Erosion Control Yes No Yes No
Barrier
2 Subsurface Yes No Yes No
Chambers
3 Siltsack Yes No Yes No
4 Yes No Yes No
5 Yes No Yes No
6
7

Additional Comments:
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GENERAL

The management plan incorporates the following sructural Best Management Practices to infilirate
stormwater runoff from the proposed roadway.

1. Subsurface Infiitration Chambers

These stormwater management facilities have unique characteristics, uses, planning considerations and
maintenance requirements. The maintenance requirements, as suggested by the DEP in “Volume 2
Chapter 2: Structural BMP Specifications for the Massachusetts Stormwater Handbook®, and the
suggested schedules, are summarized in the following sections. It is suggested that the following
guidelines be adhered to for a one-year cycle following completion of the project, then adjusted, as
necessary, based on the results of the required inspections, unless otherwise stated.

Stormwater Management Arcas (Subsurface Detention Chambers)

Chamber maintenance is not generally required. However, Subsurface systems are prone to failure
due to clogging. Regulating the sediment and petroleum product input to the proposed system is the
priority maintenance activity. Sediments and any oil spillage should be trapped and removed before
they reach the chambers. Catch basin and proprietary particle separator pre-treatment devices
which flow into the infiltration system shall be regularly cleaned according fo the maintenance
schedules provided herein to prevent fine sediments and debris from entering and clogging the
subsurface system. Hayes Engineering, Inc. recommends the following inspection schedule to
ensure that the chambers function well info the future.

o The Contractor shall verify that the required crushed stone and geotechnical fabric
materials are clean and free of sediments and petroleum residue prior to, during and
after the chamber system installation.

o Inspections of the chamber system shall be made by a registered profession engineer
after every major storm for the first few months after construction to verify that proper
function has been achieved. During these initial inspections, water levels in the
chambers should be measured and recorded in a permanent log over several days to
check the drainage duration and verify that sediments are not accumulating. If ponded
water is present after 24 hours or an accumulation of sediment or debris is noted within
the chambers, the Homeowners Association (or designated property manager) and
engineer shall determine the cause for this condition and devise an action plan to
improve system functionality. Any required maintenance or major repair will be
documented in the permanent log book and be completed within seven business days,
with a report of such to the Towns Engineer.

o Once the chamber system has been verified to perform as designed, interior chamber
conditions shall be inspected at least annually. Post construction inspections (to be
conducted through inspection ports) shall consist of documenting interior chamber and
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bed conditions, measured water depth, and presence of sediment. If inspection indicaies

that the system is clogged (ponding water present after 24 hours or sediment
accumulations present), replacement or major repair actions may be required as
determined by a professmnal engineer. In 'thls mse Lhe Homeowners Association (or

Aa PN
uuolgucuc:u property |||cmct3c|; and \,ngin\,Cu shall determine the cause for this condition

and devise an action plan. Any required maintenance or major repair will be documented
in the permanent log book and be completed within seven business days, with a report
of such o the Town Engineer.

The inspection and maintenance responsibility for the subsurface system shall belong to

the Property Owner (or designated property manager).

Removal of Siliaiion Conirols

All siltation controls, including, but not limited to, hay bales and silt fence, shall be removed, with the
approval of the Town Engineer, as soon as practical after paving, re-vegetation and total stabilization

£ Lha 4 il fatnd in 1 ¢
of the site. Unvegetated areas remaining in the area of the siltation controls shall be locamed and

seeded with the appropriate groundcover to ensure re-vegetation as rapidly as possible after the
removal of the siltation controls. In the case of all proposed stormwater management facilities,
during construction of the proposed stormwater management system the developer shall be the
owner and party responsible for maintenance.

Owner and Maintenance Responsibilities

Once the development is complete, the Property Owner will assume the responsibility of on-
going maintenance, as well as the long-term pollution prevention plan, unless other legally-

binding agreements are established with another entity.
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INSPECTION AND MAINTENAN

inspector:

NCE REDOE

TO BE COMPLETED FOR REQUIRED INSPECTIONS AND MAINTENANCE
AT THE FREQUENCY SPECIFIED IN THE OPERATION AND MAINTENANCE PLAN

Inspector's Title:

Days Since Last Rainfall:

Date:

Amount of LLast Rainfall:

BiP Bk BMP Corrective Action Needed
Installed at Maintenance And Notes
Grade? Required or
(circle one) performed?
(circle one)
Subsurface Yes No Yes No
Infiltration Chambers
2 Yes No Yes No
3 Yes No Yes No
4 Yes No Yes No
5 Yes No Yes No
Yes No Yes No
Yes No Yes No
Additional Comments:
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LONG TERM POLLUTION PREVENTION PLAN
160 Moulton Drive
LYNNFIELD, MASSACHUSETTS

Good housekeeping practices: Prevent or reduce pollutant runoff from the project
development through the use of street sweeping, erosion control and caich basin
cleaning.

Provisions for storing materials and waste products inside or under cover: All materials
stored on site should be stored in a neat and orderly fashion in their appropriate
containers and, if possible, under a roof or other secure enclosure. Waste products
should be placed in secure receptacles until they are emptied by a licensed solid waste
management company in Massachusetts.

Vehicle washing controls: The project is comprised of an apartment building; therefore, it
is not anticipated that vehicles will be washed on site.

Requirements for routine inspections and maintenance of stormwater BMPs: Follow the
guidelines outlined above.

Spill prevention and response plans:

Prevention: All materials stored on site should be stored in a neat and orderly fashion in
their appropriate containers and, if possible, under a roof or other secure enclosure.
Products should be kept in their original containers with the original manufacturer's label.
Products should not be mixed with one another unless recommended by the
manufacturer. If possible, all of the product should be used up before disposing of the
container. The Manufacturer’s recommendations for proper use and disposal should be
followed.

Response: Manufacturer's recommended methods for cleanup should be followed.
Spills should be cleaned up immediately after discovery. The spill area shall be kept
well ventilated and personnel shall wear appropriate protective clothing to prevent injury
from contact with a hazardous substance. Spills of toxic or hazardous material shall be
reported to the appropriate State and/or local authority in accordance with local and/or
State regulations.

Provisions for maintenance of lawns, gardens, and other landscaped areas: The project
is comprised of single family house lots, therefore, these activities should be left up the
individual homeowners to schedule and perform.

Requirements for storage and use of fertilizers, herbicides, and pesticides (Should any
questions arise about these materials the Order of Conditions for this project should be
consulted if applicable):

|6
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Feriiizers: Feriiizers shali be applied in the minimum amounts recommended by the
manufacturer. Once applied, fertilizers shall be worked into the soil to limit exposure (o
stormwater. Storage shall be stored under a roof or other secure enclosure. The
contents of any partially used bags of feriilizers shall be transferred to a sealable plastic
bag or bin to avoid spills.

Herbicides and Pesticides: Store herbicides and pesticides in original containers that are
closed and labeled, in a secure area out of reach of children and pets. Avoid storing in
damp areas where containers may become moist or rusty. Herbicides and Pesticides
should not be stored near food. Follow the label instructions strictly about where and
how much to apply. Do not put herbicides and pesticides in the trash or down the drain.
Use rubber gloves when handling and use an appropriate cartridge mask if using
products extensively.

> Pet waste management provisions: The project is comprised of an apariment building,
the property manager will require individual tenants who own pets to perform the clean
up and disposal of their pet waste.

o Provisions for operation and management of septic systems: The project is comprised of
an apartment building; therefore, the seplic system is privately owned and the
responsibility for these activities lies with property manager to schedule and perform.

o Provisions for solid waste management. Waste products should be placed in secure
receptacles until they are emptied by a licensed solid waste management company in
Massachuseits.

o Snow disposal and plowing plans relative to Wetland Resource Areas: Snow disposal
should be in accordance with the Bureau of Resource Protection Snow Disposal
Guidelines, Guideline No. BRPG01-01 effective December 21, 2015, a copy of which is
attached.

o Winter Road Salt and/or Sand Use and Storage restrictions:

Road Salt: Use and storage should be in accordance with the Bureau of Resource
Protection Drinking Water Program Guidelines on Deicing Chemical (Road Salt)
Storage, Guideline No. DWSG97-1 effective December 19, 1997, a copy of which is
attached.

Sand: Whenever possible, use of environmentally friendly alternatives, i.e. calcium
chloride and sand instead of salt for melting ice should be considered.

o List of Emergency contacts for implementing Long-Term Pollution Prevention Plan: The
responsibility lies with the property manager.
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Effective Date: March 8, 2001
Guideline No. BRPG01-01
Applicability: Applies to all federal, state, regional and local agencies, as well as to private businesses.

Supersedes: BRP Snow Disposal Guideline BRPG97-1 issued 12/19/97, and all previous snow disposal
guidance

Approved by: Glenn Haas, Assistant Commissioner for Resource Protection

PURPOSE: To provide guidelines to all government agencies and private businesses regarding snow
disposal site selection, site preparation and maintenance, and emergency snow disposal options that are
acceptable to the Department of Environmental Protection, Bureau of Resource Protection.

APPLICARILITY: These Guidelines are issued by the Bureau of Resource Protection on behalf of all
Bureau Programs (including Drinking Water Supply, Wetlands and Waterways, Wastewater Management,
and Watershed Planning and Permitting). They apply to public agencies and private businesses disposing
of snow in the Commonwealth of Massachusetts.

INTRODUCTION

Finding a place to dispose of collected snow poses a challenge to municipalities and businesses as they
clear roads, parking lots, bridges, and sidewalks. While we are all aware of the threats to public safety
caused by snow, collected snow that is contaminated with road salt, sand, litter, and automotive
pollutants such as oil also threatens public health and the environment.

As snow melts, road salt, sand, litter, and other pollutants are transported into surface water or through
the soil where they may eventually reach the groundwater. Road salt and other pollutants can
contaminate water supplies and are toxic to aquatic life at certain levels. Sand washed into waterbodies
can create sand bars or fill in wetlands and ponds, impacting aquatic life, causing flooding, and affecting
our use of these resources.

There are several steps that communities can take to minimize the impacts of snow disposal on public
health and the environment. These steps wilt help communities avoid the costs of a contaminated water
supply, degraded waterbodies, and flooding. Everything we do on the land has the potential to impact our
water resources. Given the authority of local government over the use of the land, municipal officials and
staff have a critically important role to play in protecting our water resources.

The purpose of these guidelines is to help municipalities and businesses select, prepare, and maintain
appropriate snow disposal sites before the snow begins to accumulate through the winter.
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RECOMMENDED GUIDELINES

Ay

These snow disposai guideiines address: (1) site selection; (2) site preparation and maintenance; and (3)
emergency snow disposal.

1. SITE SELECTION

The key to selecting effective snow disposal sites is to locate them adjacent to or on pervious surfaces in
upland areas away from water resources and wells. At these locations, the snow meliwater can filter in {o
the soil, leaving behind sand and debris which can be removed in the springiime. The following areas
should be avoided:

Avoid dumping of show into any waterbody, including rivers, the ocean, reservoirs, ponds, or
wetlands. In addition to water quality impacts and flooding, snow disposed of in open water can cause
navigational hazards when it freezes into ice blocks.

Do not dump snow within a Zone Il or Interim Wellhead Protection Area (IWPA) of a public water
supply well or within 75 feet of a private well, where road salt may contaminate water supplies.

Avoid dumping snow on MassDEP-designated high and medium-yield aquifers where it may
contaminate groundwater (see the next page for information on ordering maps from MassGIS showing
the locations of aquifers, Zone II's, and IWPAs in your community).

Avoid dumping snow in sanitary landfills and gravel pits. Snow meliwater will create more
contaminated leachate in landfills posing a greater risk to groundwater, and in gravel pits, there is little
opportunity for pollutants to be filtered out of the meltwater because groundwater is close to the land
surface.

Avoid disposing of snow on top of storm drain catch basins or in stormwater drainage swales or
ditches. Snow combined with sand and debris may block a storm drainage system, causing localized
flooding. A high volume of sand, sediment, and litter released from melting snow also may be quickly
transported through the system inio surface water.

Site Selection Procedures

It is important that the municipal Department of Public Works or Highway Department,
Conservation Commission, and Board of Health work together to select appropriate snow disposal sites.
The following steps should be taken:

Estimate how much snow disposal capacity is needed for the season so that an adequate
number of disposal sites can be selected and prepared.
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Identify sites that could potentially be used for snow disposal such as municipal open space (e.g.,
parking lots or parks).

Sites located in upland locations that are not likely to impact sensitive environmental resources
should be selected first.

If more storage space is still needed, prioritize the sites with the least environmental impact
(using the site selection criteria, and local or MassGIS maps as a guide).

MassGIS Maps of Open Space and Water Resources

It local maps do not show the information you need to select appropriate snow disposal sites, you may
order maps from MassGIS (Massachusetis Geographic Information System) which show publicly owned
open spaces and approximate locations of sensitive environmental resources (locations should be field-
verified where possible). Different coverages or map themes depicting sensitive environmental resources
are available from MassGIS on the map you order. At a minimum, you should order the Priority
Resources Map. The Priority Resources Map includes aquifers, public water supplies, MassDEP-
approved Zone II's, Interim Wellhead Protection Areas, Wetlands, Open Space, Areas of Critical
Environmental Concern, NHESP Wetlands Habitats, MassDEP Permitted Solid Waste facilities, Surface
Water Protection areas (Zone A's) and base map features. The cost of this map is $25.00. Other
coverages or map themes you may consider, depending on the location of your city or town, include
Outstanding Resource Waters and MassDEP Eelgrass Resources. These are available at $25.00 each,
with each map theme being depicted on a separate map. Maps should be ordered from MassGIS . Maps
may also be ordered by fax at 617-626-1249 (order form available from the MassGIS web site) or mail.
For further information, contact MassGIS at 617-626-1189.

2. SITE PREPARATION AND MAINTENANCE

In addition to carefully selecting disposal sites before the winter begins, it is important to prepare and
maintain these sites to maximize their effectiveness. The following maintenance measures should be
undertaken for all snow disposal sites:

A silt fence or equivalent barrier should be placed securely on the downgradient side of the snow
disposal site.

To filter pollutants out of the meltwater, a 50-foot vegetative buifer strip should be maintained
during the growth season between the disposal site and adjacent waterbodies.

Debris should be cleared from the site prior to using the site for snow disposal.

Debris should be cleared from the site and properly disposed of at the end of the snow season
and no later than May 15.
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3. EMERGENCY SNOW DISPOSAL
As mentioned earlier, it is important to estimate the amount of snow disposal capacity you will need so
that an adequate number of upland disposal sites can be selected and prepared.

If despite your planning, upiand disposal sites have been exhausted, snow may be disposed of near
waterbodies. A vegetated buffer of at least 50 feet should stilt be maintained between the site and the
waterbody in these situations. Furthermore, it is essential that the other guidelines for preparing and
maintaining snow disposal sites be followed to minimize the threat to adjacent waterbodies.

Under exiraordinary conditions, when all land-based snow disposal options are exhausted, disposal of
snow that is not obviously contaminated with road salt, sand, and other pollutants may be allowed in
certain waterbodies under certain conditions. In these dire situations, notify your Conservation

Commission and the appropriate MassDEP Regional Service Genter before disposing of snow in a

waterbody.
Use the following guidelines in these emergency situations:
Dispose of snow in open water with adequate flow and mixing to prevent ice dams from forming.

Do not dispose of snow in saltmarshes, vegetated wetlands, certified vernal pools, shellfish beds,
mudflats, drinking water reservoirs and their tributaries, Zone lis or IWPAs of public water supply wells,
Outstanding Resource Waters, or Areas of Critical Environmental Concern.

Do not dispose of snow where trucks may cause shoreline damage or erosion.

Consult with the municipal Conservation Commission to ensure that snow disposal in open water
complies with local ordinances and bylaws.

FOR MORE INFORMATION
If you need more information, contact one of MassDEP's Regional Service Centers:

Northeast Regional Office, Wilmington, 978-694-3200
Southeast Regional Office, Lakeville, 508-946-27 14
Central Regicnal Office, Worcester, 508-792-7683
Western Regional Office, Springfield, 413-755-2214

or

Call Thomas Maguire of DEP's Bureau of Resource Protection in Boston at 617-292-5602.

10
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Effective Date: December 19, 1997

Guideline No. DWSG97-1

Applicability: Applies to all parties storing road salt or other chemical deicing agents.

Supersedes: Fact Sheet: DEICING CHEMICAL (ROAD SALT) STORAGE (January 1996)

Approved by: Arleen O'Donnell, Asst. Commissioner for Resource Protection

PURPOSE: To summarize salt storage prohibition standards around drinking water supplies and current
salt storage practices.

APPLICABILITY: These guidelines are issued on behalf of the Bureau of Resource Protection's Drinking
Water Program. They apply to all parties storing road salt or other chemical deicing agents.

l. The Road Salt Problem:

Historically, there have been incidents in Massachusetts where improperly stored road salt has polluted
public and private drinking water supplies. Recognizing the problem, state and local governments have
taken steps in recent years to remediate impacted water supplies and to protect water supplies from
future contamination. As a result of properly designing storage sheds, new incidents are uncommon.
These guidelines summarize salt storage prohibition standards around drinking water supplies and
current salt storage practices.

Il. Salt Pile Restrictions in Water Supply Protection Areas:

Uncovered storage of salt is forbidden by Massachusetts General Law Chapter 85, section 7A in areas
that would threaten water supplies. The Drinking Water Regulations, 310 CMR 22.21(2)(b), also restrict
deicing chemical storage within wellhead protection areas (Zone | and Zone |l) for public water supply
wells, as follows: "storage of sodium chloride, chemically treated abrasives or other chemicals used for
the removal of ice and snow on roads [are prohibited], unless such storage is within a structure designed
to prevent the generation and escape of contaminated runoff or leachate." For drinking water reservoirs,
310 CMR 22.20C prohibits, through local bylaw, uncovered or uncontained storage of road or parking lot
de-icing and sanding materials within Zone A at new reservoirs and at those reservoirs increasing their
withdrawals under MGL Chapter 21G, the Water Management Act.

For people on a low-sodium diet, 20 mg/L of sodium in drinking water is consistent with the bottled water
regulations' meaning of "sodium free." At 20 mg/L, sodium contributes 10% or less to the sodium level in
people on a sodium-restricted diet. For more information contact: Catherine Sarafinas at 617-556-1070
or catherine sarafinas@state.ma.us, or Suzanne Robert at 617-292-5620

or suzanne.robert@state.ma.us.

11
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iil. Salt Storage Best Management Practices (BMP):
Components of an "environment-friendly” roadway deicing salt storage facility include:
the right site = a flat site;
adequate space for salt piles;
storage on a pad (impervious/paved area);
storage under a roof; and
runofi collection/containment.

For more information, see The Salt Storage Handbook, 6th ed. Virginia: Salt Institute, 2006 (phone 703-
548-4648 orhtip://www saltinstitute.org/publication/safe-and-sustainable-snowfighting/).

IV. Sali Storage Practices of the Massachusaits Highway Department:

The Massachusetts Highway Department (MHD) has 216 permanent salt storage sheds at 109 locations
in the state. On leased land and state land under arteries and ramps, where the MHD cannot build sheds
salt piles are stored under impermeable material. This accounts for an additional 15 sites. The MHD also
administers a program to assist municipalities with the construction of salt storage sheds. Of 351

communities, 201 municipalities have used state funds for salt storage facilities.

1

For more information about MHD's salt storage facilities, contact Paul Brown at the Massachusetts
Highway Department, 10 Park Plaza, Boston, MA 02116 (phone 617-973-7792).
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VortSentry® HS

The VortSentry HS is a compact, below grade stormwater
treatment system that employs helical flow technology to
enhance gravitational separation of floating and setiling
pollutants from stormwater flows. With the ability to accept a
wide range of pipe sizes, the VortSentry HS can treat and convey
flows from small to large sites, A unique internal bypass design
means higher flows can be diverted without the use of external
bypass structures. The VortSentry HS is aiso availabie in a grate
inlet configuration, which is ideal for retrofit installations.

Operation Overview

Low, frequently occurring storm flows are directed into the
treatment chamber through the primary inlet. The tangentially
oriented downward pipe induces a swirling motion in the
treatment chamber that increases capture and containment
ahilities. Moderate storm flows are directed into the treatment
chamber through the secondary inlet, which allows for capture
of floating trash and debyris. The secondary inlet also provides
for treatment of higher flows without significantly increasing the
velocity or turbulence in the treatment chamber. This allows for
a more quiescent separation environment. Settleable solids and
floating poliutants are captured and contained in the treatment
chamber,

Flow exits the treatment chamber through the outlet flow
control, which manages the amount of flow that is treated and
helps maintain the helical flow patterns developed within the
treatment chamber.

Flows exceeding the system's rated treatment flow are diverted
away from the treatment chamber by the flow partition. Internal
diversion of high flows eliminates the need for external bypass
structures. During bypass, the head equalizing baffle applies head
on the outlet flow control to limit the flow through the treatment
chamber. This helps prevent re-suspension of previously captured
pollutants.

FRAME

—— GRATE INLET

HEAD
EQUALIZING FLOW PARTITION
BAFFLE —
QUTLET -
PIPE \ INLET PIPE
SECONDARY
INLET

PRIMARY INLET

OQUTLET FLOW  ——
CONTROL

TREATMENT

SEDIMENT STORAGE
CHAMBER sump

Design Basics

There are two primary methods of sizing a VortSentry HS system.
The Water Quality Flow Rate Method determines which model
size provides the desired removal efficiency at a given flow for

a defined particle size, The summation process of the Rational
Rainfall Method is used when a specific removal efficiency of the
net annual sediment load is required.

Typically, VortSentry HS systems are desighed to achieve an 80%
annual solids load reduction based on lab generated performance
curves for a particle gradation with an average particle size (dgq)
of 240-microns (um).

Water Quality Flow Rate Method

In many cases, regulations require that a specific flow rate, often
referred to as the water quality design flow (WQQ), be treated.
This WQQ represents the peak flow rate from either an event
with a specific recurrence interval (i.e. the six-month storm) or a
water quality depth (i.e. 1/2-inch of rainfall).

The VortSentry HS is designed to treat all flows up to the WQQ.
Due to its internal bypass weir configuration, flow rates in the
treatment chamber only increase minimally once the WQQ is
surpassed. At influent rates higher than the WQQ, the flow
partition will allow most flow exceeding the treatment flow rate
to bypass the treatment chamber. This allows removal efficiency
to remain relatively constant in the treatment chamber and
reduces the risk of washout during bypass fiows regardless of

influent flow rates.

Treatment flow rates are defined as the rate at which the
VortSentry HS will remove a specific gradation of sediment at

a specific removal efficiency. Therefore they are variable based

on the gradation and removal efficiency specified by the design
engineer and the unit size is scaled according to the project goal.

Rational Rainfall Method™

Differences in local climate, topography and scale make every
site hydraulically unique. The Rational Rainfall Method is a sizing
program Contech uses to estimate a net annual sediment load
reduction for a particular VortSentry HS model based on site
size, site runoff coefficient, regional rainfall intensity distribution,
and anticipated pollutant characteristics. For more information
on the Rational Rainfall Method, see Vortechs Technical Bulletin
4: Modeling Long Term Load Reduction: The Rational Rainfall
Method, available at www.ContechES.com/stormwater

Treatment Flow Rate

The outlet flow contral is sized to allow the WQQ to pass entirely
through the treatment chamber at a water surface elevation
equal to the crest of the flow partition. The head equalizing
baffle applies head on the outlet flow control to limit the flow
through the treatment chamber when bypass occurs, thus
helping to prevent re-suspension or re-entrainment of previously
captured particles.

Hydraulic Capacity

The VortSentry HS is available in three standard configurations:
inline (with inlet and outlet pipes at 180° to each other), grated
inlet, and a combination of grate and pipe inlets. All three
configurations are available in 36-inch (900-mm) through
96-inch (2400-mm) diameter manholes.




created by vacuuming the oily fayer. Floating trash can be netted out if you wish to separate
it from the other pollutants.

Manhole covers should be securely seated following cleaning activities to prevent leakage of
runoff into the system frorn above and also to ensure proper safety precautions. If anyone
physically enters the unit, Confined Space Eniry procedures need to be followed.

Disposal of all material removed from the VortSentry HS should be done is accordance with
local regulations. In many locations, disposal of evacuated sediments may be handled in the
same manner as disposal of sediments removed from catch basins or deep sump manholes.

Check your local regulations for specific requirements on disposal.

Note: To avoid underestimating the
volume of sediment in the chamber,

in. m ft. m yd#  m® galliter the measuring device must be carefully
HS36 36 0.9 3.6 1.1 05 04 83 314 lowered to the top of the sediment pile.
HS48 48 1 47 qa4 09 07 = 158 ey Finer, silty particles at the top of the pile
HS60 6 15 60 18 15 14 258 g7g  Maybemoredificultio feel with the
e e o e ; "~ measuring stick. These finer particles
HS;2. . 72 1.8 7 2.2 21 16 372 1409 typically offer less resistance to the end
HS84 84 2.1 8.4 2.6 2.9 2.2 649 2458 of the rod than larger particles toward
HBE AR B PR BIEE{agyy the bottom of the pile.

Table 2: VortSentry HS Maintenance Indicators and Sediment Storage Capacities.

Logon to www.ContechES.com/stormwater to download
the VortSentry HS Inspection and Maintenance Log.

For assistance with maintaining your VortSentry HS,
contact us regarding the Contech Maintenance compliance
certification program.

N2
> |

ENGINEERED SOLUTIONS

©2014 CONTECH ENGINEERED SOLUTIONS, LLC. NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS AN EXPRESSED WARRANTY
800-338-1122 OR AN IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR
vanv.ContechES.com PURPOSE. SEE THE CONTECH STANDARD CONDITIONS OF SALE (VIEWABLE AT

WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.
All Rights Reserved. Printed in the USA.

Contech Engineered Solutions LLC provides sile solutions for the civil engineering industry. Confech’s portfolio includes
bridges, drainage, sanitary sewer, slormwaler and earth stabilization products. For information on other Contech division
offerings, visit ContechES.com or call 800.338.1122

The product{s) described may be protected by ane or more of the following US patents: 5,322,629; 5,624,576;
5,707,527; 5,759,415; 5,788,848; 5,985,157; 6,027,639; 6,350,374; 6,406,218; 6,641,720; 6,511,595;
6,649,048; 6,991,114; 6,998,038; 7,186,058; 7,296,692; 7,297,266; related foreign patents or other potents pending.

The Stormwaler Management StormFilter, MFS and CDS are trademarks, registered trademarks, or licensed trademarks of
Contech Engineered Solutions LLC. LEED is a registered frademark of the U.S. Green Building Council.

Support
o Drawings ond specifications are available at contechstormwaoter.com.
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The configuration of the system is determined by the suffix of the
model name:

« A model name without a suffix denotes a standard pipe inlet
(Example H548).

o A "G" at the end of the model designation denotes a grate
inlet (Example HS48G).

o A "GP" at the end of the model designation denotes a
combination of grate and nipe inlets (Examnle HS48GP).

Performance

Full-Scale Laboratory Test Results

Laboratory testing of the VortSentry HS was conducted

using F-55 Silica, a commercially available sand product with

an average patticle size of 240-um (Table 1). This material

was metered into a model HS48 VortSentry HS at an average
concentration of between 250-mg/L and 300-mg/L at flow rates
ranging from 0.50-cfs to 1.5-cfs (14-/s to 56-L/s).

30 600 99.7%
40 My 95.7%
50 300 74.7%
70 - 212 33.7%
100 150 6.7%
i o 0.7%

Table 1 : US Silica F-55 Particle Size Distribution

Removal efficiencies at each flow rate were calculated based on
net sediment loads passing the influent and effluent sampling
points. Results are illustrated in Figure 1.

Assuming that sediment in the inlet chamber is ideally mixed,
removal rates through the system will decay according to the
percentage of flow bypassed. This effect has been ohserved in
the laboratory where the test system is designed to produce a
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Figure 1: VortSentry HS Removal Efficiencies for 240-um Particle
Gradation

thoroughly mixed inlet stream. All VortSentry HS models have
the same aspect ratio regardless of system diameter (i.e. an
increase in diameter results in a corresponding increase in depth).
Operating rates are expressed volumetrically.

Removal efficiency at each operating rate is calculated according
to the average of volumetric and Froude scaling methods and is
described by Equation 1.

. { Diameter Prototype %*™ _ 7 Fiow Rate Protatype
Equation 1: B s ey B
Diameter Model Flow Rate Model

Equation 1 and aciual laboratory test results were used to
determine the flow rate which would be required for the various
VortSentry HS models to remove 80% of solids.

View report at www.ContechES.com/stormwater

Maintenance

The VortSentry HS system should be inspected at regular
intervals and maintained when necessary to ensure optimum
performance. The rate at which the systern collects pollutants
will depend more heavily on site activities than the size of the
unit, i.e., unstable soils or heavy winter sanding will cause the
treatment chamber to fill more quickly, but regular sweeping will
slow accumulation.

Inspection

Inspection is the key to effective maintenance and is easily
performed. Pollutant deposition and transport may vary from
year 1o year and regular inspections will help ensure that the
system is cleaned out at the appropriate time. At a minimum,
inspections should be performed twice per year (i.e. spring
and fall) however more frequent inspections may be necessary
in equipment washdown areas and in climates where winter
sanding operations may lead to rapid accumulations of a large
volume of sediment. It is useful and often required as part of a
permit to keep a record of each inspection. A simple inspection
and maintenance log form for doing so is available for download
at www.ContechES.com/stormwater

The VortSentry HS should be cleaned when the sediment has
accumulated to a depth of two feet in the treatment chamber.
This determination can be made by taking two measurements
with a stadia rod or similar measuring device; one measurement
from the manhole opening to the top of the sediment pile and
the other from the manhole opening to the water surface. If the
difference between these measurements is less than the distance
given in Table 2, the VortSentry HS should be maintained to
ensure effective treatment.

Cleaning

Cleaning of the VortSentry HS should be done during dry weather
conditions when no flow is entering the system, Cleanout of the
VortSentry HS with a vacuum truck is generally the most effective
and convenient method of excavating pollutants from the
system. Simply remove the manhole cover and insert the vacuum
hose into the sump. All pollutants can be removed from this one
access point from the surface with no requirements for Confined
Space Entry.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, an oil or gasoline spill should be cleaned out
immediately. Motor oil and other hydrocarbons that accumulate
on a more routine basis should be removed when an appreciable
layer has been captured. To remove these pollutants, it may be
preferable to use adsarbent pads, which solidify the oils. These
are usually much easier to remove from the unit individually, and
less expensive to dispose than the oil/water emulsion that may be

3
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September 7, 2018

Zoning Board of Appeals
55 Summer Street
Lynnfield, MA 01940

RE: Site Plan Changes
160 Moulton Drive / Palumbo

Dear Members,

As a result of Planning Board meetings, neighborhood input and discussions with other public
officials, the applicants for 160 Maulton Drive made a number of changes to the site plan, which |

summarize as follows.
1. The reduction of the number of units from 32 to 23.
2. The reduction of the total number of parking spaces on site from 83 {o 72.
3. The reduction of total imperviousness by an additional 2,901 square feet.
4. The reduction of the building height from 3 stories to 2.
5. The access to Oak Street has been removed.
6. Drainage modifications have been made to allow for water quality improvemenis, as well as

the significant reduction of total runoff. In addition, runoff has been directed away from Oak
Sireet to the drainage system constructed in Newhall Park, after discussions with the Town

Engineer.

The applicant believes that these changes are responsive to the concerns shown both by public
agencies and participants in the hearing process.

Very truly yours,

Nop-

Peter J. Ogren, P.E., P.L..S.
President

PJO/dab
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Existi Proposed | Change
Existing Q| Proposed Q | Change Q (sHng ¥ g
Storm Volume | Volume | Volume
(C.FS.) (CFS.) (CFS.) CE) (C.F) (CE)
__A,_._.__’L.—g By A \ i
| 2vear 1.00 0.00 .00 | 3200 0 -3200 |
|10 Year 1.95 0.00 195 | 6150 25 | 6125 |
| 25Vear 2.47 0.00 247 | 7834 57 7777 |
i0vear | 321 | 002 | 39 | 1026 | 119 | 0107
To Newhall Park Field B
Existing | Pr d| ch
. Existing Q.| Proposed Q. | Change Q H (Stng ) Fropose anse
Storm e i Volume | Volume | Volume
(C.FS.) (C.FS.) (CFS) | )
I ] i (CF) (C.F) (CF) |
 2Year 211 | 12 | 099 | 6662 | 3827 | -2835 |
| 10Year 3.75 2.57 118 | 11951 | 8410 | 3541 |
|25 Year 4.64 3.45 119 | 14895 | 11214 | -3681
| 100 Year 5.87 1.76 111 | 19023 | 15345 | -3678
Total
. Existing | Proposed | Change
Existing Q.| Proposed Q, | Change Q 8 pose ang
Storm ) Volume | Volume | Volume
(CFS.) (C.F.S.) (CES.)
(C.F.) (C.F) (C.F.)
2 Year 3,11 1.12 -1.99 9862 3827 -6035
10 Year 5,70 2.57 343 | 18100 | 8436 -9664
25 Year 7.12 3.45 367 | 22729 | 11271 | -11458
100 Year 9.08 477 431 | 29249 | 15464 | -13785

9/6/2018
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yy V4 Water Quality Flow
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Nantucket, MA 02554
Tel: (508) 228-7909

Wekefield, MA 01880

Hayes Engineeril;ligigr, Inc Tel: (781) 246-2800

Fax: (781) 246-7596 Refer to File No. LYF-0934A
For First 1-inch of Runoff WQV:
Impervious Suifaces to Outlet Through Wall:
Catehmant Time of Conc. Impetvious Area | Impervious Area
Catchment ) . 1
(hours) (acres) (sq. mi.)
P2 0.100 0.654
Z 0.654
0.654 0.001021875

Time of Concentration:

Longesi Catchment Tc: 0.100h — Catchment P2

qu from Figure 4, attached: 774 csm/in

Water Quality Flow {(WQF):

Qo = (q)AWQV)
Where:
Qi0 = peak flow rate associated with the first 1-inch of runoff,
qu = the unit peak discharge, in cubic feet per second per square mile per inch;
A = impervious surface in drainage area, in square miles;

WQV = water quality volume, in inches (1.0 inches for critical areas)

Water Quality Flow (WQF) continued:

cSm
Oro = (774?) (0.001021875 sq. mi.)(1.0")




Water Guality Flow Calculation
Bali Hai — Lynnfield
September 6, 2018

Proprietary Separator Selection:

The VoriSentry HS48 will provide a presumptive rernoval rate of 80% for water quality flows
through 1.2 cfs.  See Massachuseits sizing table below:

]
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Water Quality Flow Calculation
Bali Hai — Lynnfield
September 6, 2018

The StormCeptor STC 900 will provide a presumptive removal raie of 77% for water quality
flows through 0.89 cfs. See Massachusetis sizing table below:

STk e A
RTHE [T n el 21 A TR E e ST
Sl (7 il

e ik SR

{8

id

SFCAMG 3B
0 :

27 ral fa wsmvoredn
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Water Quality Flow Calculaiion
Bali Hai — Lynnfield
September 6, 2018

Rl 42 or First 1-dnch Bunoff, Tablz of qu valuss for kafP Punre o 0033, listed by o, Tar Tyjpe ) Shosm

Pistributlon
e i T 5] Te &qu
{Hewrs) | {esmling {Howrs) | lesmling | | (Heurz) | jeamlin)
.01 B35 23 9 7.1 5
0.03 B35 248 52 7.2 84
ans B31 29 LT T < | . 53 |
0067 B14 3 183 ¥4 b2
0083 | 785 | | 31| W@ | F&| 81|
3.1 (g 32 175 7.8 3]
| oaie| BB | | - 33 | | ww | B
2133 738 34 168 FA] 1]
A L 7| | a5 184 pa:] 0y
0167 i) 36 161 i A5
0183 BBS 57 158 8.1 a5
02 B89 33 155 8.2 a4
O.217 B34 39 152 4.3 a4
0.233 81 4 149 8.4 %]
0.25 828 44 148 a5 B2
043 543 42 144 4.8 1]
0.333 572 43 141 a7 an
0.35 563 4.4 139 a8 79
04 538 4.5 37 #9 i3
0418 528 48 i3 L) iB
na 481 4.7 a2 21 i
0.583 480 44 130 9.2 Fi:)
06 454 49 13 93 6
0.667 433 5 125 84 i
0.7 424 5.4 124 2.5 74
08 388 5.2 122 4.5 74
ng 376 53 24 4.7 3
i 358 54 118 98 iz
i 339 55 17 99 72
12 323 58 113 10 kil
13 309 57 114
i4 288 538 112
15 285 59 i
18 274 8 i
i.7 264 B4 108
i3 285 B.2 06
19 247 63 105
2 239 GE] 104
24 232 6.5 102
22 225 8.8 L]
23 219 B.¥ g L]
24 213 63 )
25 207 659 i
28 202 i 46
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Area Listing {all nodes)

Area CN Description
(sq-it) (subcatchmelwnumbel s)

33,294 39 >75% Grass cover, Good, HSGA (PZ Po P4, PS)
28,751 98 Paved parking, HSG A (P2, P3)

14,723 98 Roofs, HSG A (P1, P2, P3)

76,768 72 TOTAL AREA
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3
2

Sofl Listing (all nodes)

Area Soil Subcatchiment
(sq-ft) Group Nurnbers
76,768 HSG A P1, P2, P3, P4, P5
HSG B
0 HSG C
0 HSG D
0 Other
76,768 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other
7 B (sq-1t) (sﬁq~ft)w (sq-t) sq-ft) (sq-it)
33,294 0 0 0 0

<
o
o

28,751 0
14,723 0 0
76,768 0 {

i)
)
o O
@ O

s/ 03206_© 2018 HydroCAD Software Solutions LLe

Tt
i Utdl

_saf,

33,294

28,751
14,723
76,768

>75% Grass
cover, Good
Paved parking
Roofs

TOTAL AREA




sli-nailR Type Il 24-hr 2 Year Rainfall=3. 10"

1 by Microsot Priied 9/6/2018

SERIEL
¢ Page S

Hyd roCAD® 10.00-21 s/n 03206 © 2018 HydroCAD Software Solutions LLG =

Tirme span=0.00-30.00 hrs, t=0.05 hrs, 601 points
Runoff by SCS TR-20 method, U H=SCS, Weighted-CN

Reach rouiing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment P1: Building Runoff Area=14,000 st 100.00% Impervious Runoff Depth=2.87"
Te=6.0 min CN=98 Runoff=0.94 cfs 3,346 cf

Subcatchment P2: Parking, Front West Runoft Area=49,409 sf 57.67% Impervious  Runoff Depth=0.92"
Te=6.0 min CN=73 Runoff=1.12 cfs 3,786 cf

Subcatchiment P3: Front East Runoff Area=6,661 sf 14.71% lmpervious  Runoff Depth=0.07"
Tc=6.0 min  CN=48 Runoff=0.00 cis 41 cf

Subcatchment P4: Rear Runoff Area=4,307 sf  0.00% Impervious Runoff Depth=0.00"
Te=6.0 min  CN=39 Runoff=0.00 ¢fs 0 cf

Subcaichment P5: Rear Oak Runoff Area=2.391 sf 0.00% Impervious Runoff Depth=0.00"
Te=6.0 min  CN=39 Runoff=0.00 cfs 0 cf

Pond 1P: Infiltration Peak Elev=118.95' Storage=0.013 af Inflow=0.94 cfs 3,346 cf
Quiflow=0.27 cfs 3,346 cf

Link 1L: To Fields Inflow=1.12 cfs 3,827 cf
Primary=1.12 cfs 3,827 cf

Link 2L: To Oal inflow=0.00 cfs O cf
' ’ Primary=0.00 cfs 0 cf

Link 3L: Total Inflow=1.12 cfs 3,827 cf
Primary=1.12 cfs 3,827 cf

Total Runoff Area = 76,768 sf  Runoff Volume = 7173 ¢f Average Runoff Depth = 142"

43.37% Pervious = 33,204 s 56.83% Impervious = 43,474 st




syl i-he iR Tyoe Hl 24-hr 2 Year Raimfall=3. 70"

Prepared by Microsoit Priited 9/6/2018

HydroCAD® 10.00-21 s/n 03206 _© 2018 HydroCAD Sofiware Solutions LLG s LY
Summary for Subcatchment P1: Building

Runoif = 0.94 ¢is @ 12.09 hrs, Volume= 3,346 cf, Depth= 2.87"

Runoff by SCS TR-20 methad, UH=SGS, Weighted-CN, Time Span= 0.00-30.00 hrs, di= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf)  CN__Description_

14.000 98 Roofs, HSGA

14,000 100.00% Impervious Area
Te Length  Slope Velocity Capacity Description
(min) __ (feet) (fffy  (f/sec)  (cfs) o I
6.0 Direct Eniry, Direct

summary for Subcatchment P2: Parking, Front West
Runoff = 112 ¢fs @ 12.10 hrs, Volume= 3,786 of, Depth= 0.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, di= 0.05 hrs
Type Ill 24-hr 2 Year Rainfall=3.10"

Area (sf) CN __ Description
20,915 39 >75% Grass cover, Good, HSG A
362 98 Roofs, HSG A
28,132- 98 Paved parking, HSG A

49,409 73 Weighted Average

20,915 42 .33% Pervious Area
28,494 57 .67% Impervious Area
Tc length  Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)_ (ft/sec) (cfs) L B
6.0 Direct Entry, Direct

summary for Subcatchment P3: Front East

Runoff = 0.00 cfs @ 14.74 hrs, Volume= 41 cf, Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=3.10"

Area (sf) CN__Description
5,681 30 >75% Grass cover, Good, HSG A
361 98 Roofs, HSG A
619 98 Paved parking, HSG A
6,661 48  Weighted Average
5,681 85.29% Pervious Area
980 14.71% Impervious Area




pr-all-l ails Type Il 24-hir 2 Year Rainfall=3.10"

= ared by Microsotl Prinied 9612018
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Te length  Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (fi/seq) (cfs) B -
6.0 Divact Entry, Direct

Surmmary for Subcatchment P4: Rear

Runoif = 0.00cfs @  0.00 hrs, Volume= 0 cf, Depth= 0.00"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, di= 0.05 hrs

Type W 24-hr 2 ‘/eai Rainfall=3.10"

Area (sf)  CN_ Description ~
4,307 39 >75% Grass cover, Good, HSG A

4,307 100.00% Petvious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (n/u) (fi/sec) (cfs)
6.0 ‘ Diract Entry, Direct, calc <2

Summary for Subcatchment P5: Rear Oalk
Runoff = 0.00cis@ 0.00hrs, Volume= 0 ¢f, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, di=0.05 hrs
Type lll 24-hr 2 Year Rainfall=3.10"

Area (sf) CN Description
2,391 30 >75% Grass cover, Good, HSG A

2,391 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (itfit)  (ft/sec) (cfs) -
6.0 Direct Entry, Direct, calc <2

Summary for Pond 1P: Infiltration

Inflow Area = 14,000 sf,100.00% Impervious, Inflow Depth = 2.87" for 2 Year event
inflow = 0.94 cfs @ 12.09 hrs, Volume= 3,346 cf

Quiflow = 0.27 cis @ 11.80 hrs, Volume= 3,346 ¢f, Atten=72%, lLag= 0.0 min
Discarded = 0.27 cfs @ 11.80 hrs, Volurmne= 3,346 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, di= 0.05 hrs
Peak Elev= 118.95' @ 12.42 hrs Surf.Area= 0.032 ac  Storage= 0.013 af

Plug-Flow detention time= 10.3 min calculated for 3,340 ¢f (100% of inflow)
Center-of-Mass det. time= 10.3 min ( 767.3 - 757.1)
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Type Il 24-hr

2 \/ear Rainfall=3

10"

e 9612018

_Paged

Volume invert  Avail.Siorage  Siorage Descripiion - i
#1A 118.05' 0.033 af  30.00'W x 46.34'L x 3.75'H Field A
0.120 af Overall - 0.038 af Embedded = 0.081 af x 40.0% Voids
#2A 118.80° 0.038 af ADS_StormTech DC-780 «Cap x 36 inside #1
Effective Size= 45.4"W x 30.0"H => 6.49 sf x 7.12'L. = 46.2 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44" Overlap
. N 6 Rows of 6 Chambers o
0.071af  Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing invert Quilet Devices s
#1  Discarded 118.05'  8.270 in/hr Exfiliration over Surface area
Discarded] OutFlow Max=0.27 cis @ C) 11 80 hrs HW=118.09" (Free Disc

A ~Ee)

—=Exfiliration \L./\Hlllﬂllull Controls 0.27 Gi5)

Inflow Area
Inflow
Primary

Primary outflow =

inflow Area =
Inflow =
Primary =

I

Primary ouiflow =

Inflow Area =
nflow =
Primary =

Primary outflow =

Surnmary for Link 1L: To Fiel ds

60,377 sf, 48.82% lmpervious, Inflow Depiﬁh = 0.76"
142 cfs @ 12.10 hrs, Volume= 3,827 cf
112cfs @ 12.10 hrs, Volume= 3,827 cf,

Inflow, Time Span= 0.00-30.00 hrs, di= 0.05 hrs
Summary for Link 2L: To Oalt
2,391 sf,

0.00cis @
0.00 cis @

0.00% Impervious, Inflow Depth = 0.00"
0.00 hws, Volume= 0 cf

Inflow, Time Span= 0.00-30.00 hrs, di= 0.05 hrs

Summary for Link 3L: Total

62,768 sf, 46.96% Impervious, Inflow Depth = 0. 73"

112 cfs @ 12.10 hrs, Volume= 3,827 cf

112 cfs @ 12.10 hrs, Volume=

Inflow, Time Span= 0.00-30.00 hrs, di= 0.05 hrs

harge)

for 2 Year event

Atten= 0%, Lag= 0.0 min

for 2 Year event

0.00 hrs, Volume= 0 cf, Atten= 0%, Lag= 0.0 min

for 2 Year event

3,827 cf, Aiten= 0%, l.ag=0.0 min
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Tirme span=0.00-30.00 hrs, di=0.05 hrs, 601 poinis
Runoff by SCS TR-20 method, UH=5CS, Weighted-CN
Reach routing by Stor-Ind-+Trans method - Pond routing by Stor-Ind method

Subcatchment P1: Building Runoff Area=14,000 sf 100.00% Impervious Runoff Depth=5.16"
Te=6.0 min CN=98 Runoff=1.66 cis 6,023 cf

Subcatchment P2: Parking, Front West Runoff Area=49,409 sf 57.67% Impervious Runoff Depth=2.60"
Te= GOmm CN=73 Runoif=3.38 cfs 10,698 cf

Subcatchment P3: Front East Runoff Area=6,661 sf 14.71% Impervious Runoff Depih=0.74"
Te=6.0 min CN=48 Runoff=0.08 cfs 413 cf

Subcatchment P4: Rear Runoff Area=4,307 st 0.00% Impervious Runoff Depth=0.29"
Tc=6.0 min CN=39 Runoff=0.01 c¢fs 103 cf

Subcaichment P5: Rear Dalk Runoff Area=2,391 st 0.00% Impervious Runoff Depth=0.29"
Tc=6.0 min  CN=39 Runoff=0.00 cis 57 cf

Pond 1P: Infiltration _ Peak Elev=119.87" Storage=0.036 af Inflow=1.66 cfs 6,023 cf
Quiflow=0.27 cfs 6,023 cf

Link 1L: To Fields Inflow=3.45 cfs 11,214 cf
Primary=3.45 cfs 11,214 cf

Link 2L: To Oak Inflow=0.00 cfs 57 cf
Primary=0.00 cfs 57 c¢f

Link 3L: Total Inflow=3.45 cfs 11,271 cf
Primary=3.45 cfs 11,271 cf

Total Runoif Area = 76,768 sf  Runofi Volume = 17,294 ¢f Average Runoff Depth = 2.70"
43.37% Pervious = 33,294 sf  56.63% Impervicus = 43,474 sf
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Time span=0.00-30.00 hrs, di=0.05 hrs, 601 poirits
Runoff by SCS TR- LOIHGIhOG UH=8CS, \f\/u hied-CN
_ g
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

St tP1: Building Runoff Area=14,000 sf 100.00% Impervious Runoff Depth=6.28"

Subcatchment
Tc=6.0 min CN=98 Runoff=2.00 cfs 7,305 cf

Subecatchment P2: Parking, Front West Runoff Area=49,409 sf 57.67% lmpervious Runoff De pth=3.51"
Tc=6.0 min CN=73 Runoff=4.57 cfs 14,443 cf

Subcatchmeni P3: Front East Runoff Area=6,661 st 14.71% lmpeivious Runoff Depth=1.24"
Tc=6.0 min- CN=48 Runof=0.17 cfs 687 of

Subcaichment P4: Rear Runoff Area=4,307 sf  0.00% Impervious Runoff Depth=0.60"
Tc=6.0 min  CN=39 Runoff=0.03 cfs 215 cf

Subcatchment P5: Rear Oalk Runoff Area=2,391 sf  0.00% Impervious Runoff Depth=0.60"
Tc=6.0 min  CN=39 Runoff=0.02 cfs 119 cf

P

Pond 1P: infiliration Peak Elev=120.39" Storage=0.048 af Inflow=2.00 cfs 7.305
Ouulow 0.27 cfs 7,305 cf

Link 1L: To Fields ' Inflow=4.76 cfs 15,345 cf
Primary=4.76 cfs 15,345 cf

Link 2L: To Qak ' Inflow=0.02 cfs 119 cf
Primary=0.02 ¢fs 119 cf

Link 3L: Total Inflow=4.77 cfs 15,464 cf
Primary=4.77 cfs 15,464 cf

Total Runoff Area = ?6,768 %f Runoff Volume = 22,769 ¢f Average Runoff Depth = 3.56"
3.37% Pervious = 33,294 sf  56.63% Impervious = 43,474 sf




