P, CONNORSTONE ENGINEERING, INC.

10 SOUTHWEST CUTOFF, SUITE #7
NORTHBOROUGH, MASSACHUSETTS 01532
TEL: (508) 393-9727  FAX: (508) 393-5242

Town of Ashland Planning Board

101 Main Street, 2nd Floor,

Ashland, MA 01721 , i
May 11; 2016

Subject: 0 Megunko Road
Site Plan Review Comments

Dear Members of the Board:

On behalf of the applicant (Ashland Landscape Supply, LLC), Connorstone Engineering, Inc, is
transmitting revised plans and documentation for 0 Megunke Road. The enclosed plans and
documents have been revised based peer review comments from PSC in a letter dated April 22,
2016. Specific responses to each of the review comments are provided below.

General Regulations (§5.0)

Z1. The plans have been revised to label 27 spaces along Megunko Road.
22 ltem Addressed.

Z3-6. Site landscaping to be reviewed by the Board.

Z7. A Site Alteration Permit Application was previously submitted.

Z8. Conditions to be discussed with the Board.

Photovoltaic Installation Overlay District (§8.3)
Not applicabie.

Site Plan Review (§9.4)

1. An turning analysis was previously submitted. A copy has been included with this letter.
P2. Site landscaping to be reviewed by the Board.

P3. The color, lettering, etc. of the sign would be reviewed by the Building Inspector.

P4.  Lighting has been reviewed and approved by the Desigin Review Board.

P5, ltem Addressed.

P86. Updated Architectural Plans to be provided to the Board by the Owner.

Building Design (§9.4.7)
BD1. Updated Architectural Plans to be provided to the Board by the Owner.
BD2. item Addressed.

Traffic (§9.4.8)
T1. To be determine by Board.

Stormwater Management (Chapter 343)
SW1. Additional test pits have been performed on-site to determine groundwater eievations and
suitability for the proposed stormwater management design. As requested, at least Five test

pits have been performed in each of the infiltration focations. The results are shown on the
site plans (sheet 2).




sSw2.

SWa.
SW4.

SwWs.
SWe.

SW7.
SWa.

Drainage calculatioris had been previously submitted. An updated copy has been attached
with this letter.

ltem Addressed.

The content required under §7.6.16 had been provided on the plans and within the
Stormwater Report.

e 7.6.16(b)(11) Seasonal high groundwater elevations have been provided in the
locations of the $tormwater systems.

* 7.6.16(b)(13)(c) A description of the drywells has been provided in the
Stormwater report and timing was provided in the sequencing notes.

e 7.6.16(c)(11) The stormwater report and analysis have verified there will be a net
decrease in both the peak rate of runoff and the volume of runoff leaving the site
for all storms including the 8.15 inch 100-year storm.

Item Addressed. The appiicant does not have the right to work within the drainage swale,
and the inlet is off-site.

Documentation to show compliance with General Criteria was provided in the previously
submitted Stormwateér Report.

e 8.1:1.4:'As noted d@bove, the stormwater report and analysis have verified there
will-be a.nét:decrease in both'the'péak rate of runoff'and the voliime of rufoff
leaving the ‘sité for all storms including the 8.15 inch 100-year storm.

* 8.1.1.5: An analysis of the recharge requirements was previously provided in the
Stormwater Report. The-analysis has been updated to the new limit of pavement.
The recharge provided far exceeds the minimum required values {approximately
8 times the minimum required value).

The snow storage area was removed from the buffer area.
Item Addressed.

If you have any questions related to this project or the materials submitted, please contact our office
at 508-393-9727.

Sincerely,
Connorstone Engineering, Inc.

v L

Vito Colonna, P.E.

CONNORSTONE ENGINEERING, INC.
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STORMWATER REPORT & DOCUMENTATION

Megunko Road
Ashland, Massachusetts

January 22, 2016
(Revised 5/10/2016)
Prepared by:
Connorstone Engineering, Inc.
10 Southwest Cutoff, Suite 7
Northborough, MA

The purpose of this analysis is to design a Stormwater Management System in accordance with the
Ashland Stormwater Management Bylaw and the Massachusetts Stormwater Standards. This report
provides a summary of the Stormwater Management System, and required documentation to verify
compliance with the Standards.

Project Narrative:

Location: The subject site consists of a 1.69 acre parcel of land located at the corner of Megunko
road and Cherry Street shown as Assessors Map 14, Parcel 44 Under the existing conditions, the site
is partially developed as a gravel parking lot along Cherry Street. The remaining area is undeveloped
and wooded. Site zoning includes the Industrial zoning district, Photovoltaic Overlay, and Add ‘A’
Overlay.

Existing Conditions: The existing topegraphy is generally flat with a gradual slope away from a high
point near the center of the site. The center portion of the site appears to have been filled several
years ago. Regulated wetland resources areas are located along the westerly property line and
include an intermittent stream with bordering vegetated wetlands. The wetland has a drainage area of
approximately 0.3 sq. miles and is not shown on the USGS mapping. The Natural Heritage and
Endangered Species Program (NHESP) have not identified any areas on-site as lying within the
reported Priority or Estimated Habitat Areas.

Soils: The Natural Resource Conservation Service has mapped the soiis on site as Freetown and
Udorthents (developed urban land). Freetown soils have a mixed hydrologic soil group as B/ D. If a
soil is assigned to a dual hydrologic group (B/D), the first letter is for drained areas and the second is
for undrained areas. Soils in their natural condition are group D. The existing conditions include
areas of natural grade, and areas that appear to have been filled. Areas of fill have been designated
as Group B, and areas in the natural condition are designated as Group D.

Proposed Project: The proposed plan includes construction of an 11,100 sq ft. +/- building containing
11 units for contractor garages/offices. The work also includes a paved driveway, 48 parking spaces;
drainage and stormwater structures; utility connections; and required site work. Site access will
include two curb cuts off Megunko Road, which will allow circulation throughout the site. The
additional traffic generated from the proposed project is minimal, and would not have an impact on
Megunko Road, Cherry Street, or the surrounding area.

The proposed building will be serviced by the municipal water and sewer systems. The water
connection has been proposed off the existing water main in Cherry Street. Each unit will have an
individual service and shutoff. The closest public sewer main is located at the corner of Cherry Street
and Park Road. A sewer main will be extended approximately 200 feet down Cherry Street, ending



with a manhole lecated in front of the proposed building. Each of the units will have a separate sewer
service. Floor drains within the units will be connected to an oil/gas trap prior to connection to the
sewer system.

The overall project will result in 50,320 square feet of impervious area and require a disturbance area
of approximately 65,000 square feet. The proposed building and limit of work has been designed to
maintain an undisturbed buffer of at least 25 feet around the on-site wetlands.

The proposed stormwater management system has been designed in compliance with the MassDEP
Stormwater Standards and the Ashland Stormwater Bylaw. The proposed system will collect runoff
from the paved surfaces and provide treatment, recharge, and detention though subsurface infiltration
beds. The beds have been set at least two feet above seasonal high groundwater and ledge.

A detailed description and supporting calculations for each of the standards have been provided in
this report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

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. If itis
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 checkllst 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 plans showing the stormwater management system, 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

st

Signature and Date

Checklist

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

B New development
[J Redevelopment

(] Mix of New Development and Redevelopment

2 MaDEP Stormwater Checklist = 04/01/08 Stormwater Report Checklist - Page 2 of 8



Massachusetts Department of Environmental Protection
\'}’\; Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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:

XI 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 trees and shrubs

[J LID Site Design Credit Requested:

[ Credit 1

{0 Credit2

[ Credit 3

Use of “country drainage” versus curb and gutter conveyance and pipe
Bioretention Cells (includes Rain Gardens)

Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
Treebox Filter

Water Quality Swale

Grass Channel

Green Roof

OO0000OoaoQg

Other (describe):

Standard 1: No New Untreated Discharges

No new untreated discharges

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

Supporting calcuiations specified in Volume 3 of the Massachusetts Stormwater Handbook included.

2 MaDEP Stormwater Checklist » 04/01/08 Stormwater Report Checklist » Page 3 of 8



Massachusetts Department of Environmental Protection

\,7 Bureau of Resource Protection - Wetlands Program

4 Checklist for Stormwater Report

Checklist (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 floading increases during the 100-year 24~hour
storm.

X] 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

X Soil Analysis provided.

[0 Required Recharge Volume calculation provided.

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

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

[X] Static ] Simple Dynamic (] Dynamic Fieid'

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

[0 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 infiltration 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:

[ site is comprised solely of C and D soils and/or bedrock at the land surface
[J M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[] Solid Waste Landfill pursuant to 310 CMR 19.000

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

O

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

a

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

' 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.

2 MaDEP Stormwater Checklist » 04/01/08 Stormwater Report Checklist « Page 4 of §



Massachusetts Department of Environmental Protection |
Bureau of Resource Protection - Wetlands Program ]

Checklist for Stormwater Report

Checklist (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.

B 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:

Good housekeeping practices; '

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

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

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

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

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

Street sweeping schedules;

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

® ® 9 & 9 © @& o o © @ O & O @

E o o

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;

O

[ 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.

X O

Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.

2 MaDEP Stormwater Checklist « 04/01/08 Stormwater Report Checklist » Page 5 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
B The BMP is sized (and calculations provided) based on:

[XI 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.

[J 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)

[0 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
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.

O
Bd The NPDES Multi-Sector General Permit does not cover the land use.
[0 LUHPPLs are located at the site and industry specific source control and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLSs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

O

All exposure has been eliminated.

d

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.q. 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.

2 MaDEP Stormwater Checklist « 04/01/08 Stormwater Report Checklist « Page 6 of 8



Massachusetts Department of Environmental Protection
\")’; Bureau of Resource Protection - Wetlands Program
\

Checklist for Stormwater Report

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum

extent practicable

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

[0 Limited Project

[0 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

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

[} Bike Path and/or Foot Path
[ ] Redevelopment Project

[ Redevelopment portion of mix of new and redevelopment.

O]

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 checkiist 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.

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

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

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures:

Erosion and Sedimentation Control Plan Drawings;

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

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

® @ © © ¢ o ° ® © © ©® @ ® @

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.

2 MaDEP Stormwater Checklist - 04/01/08 Stormwater Report Checklist - Page 7 of 8



Massachusetts Department of Environmental Protection
\'X Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(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 Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted before land disturbance begins.

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

X] 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.

Standard 9: Operation and Maintenance Plan

The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

X] Name of the stormwater management system owners;

Party responsible for operation and maintenance;

X X

Schedule for implementation of routine and non-routine maintenance tasks:

X

Plan showing the location of all stormwater BMPs maintenance access areas;

O

Description and delineation of public safety features;

=

Estimated operation and maintenance budget; and

X

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:

[0 A copy of the legal instrument (deed, homeowner’s association, 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;

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

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

An lllicit Discharge Compliance Statement is attached;

] NO Hlicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.

2 MaDEP Stormwater Checklist » 04/01/08 Stormwater Report Checklist « Page 8 of 8



MA D.E.P. STORMWATER STANDARDS

Standard 1: No New Untreated Discharges

1. There are no new untreated discharges to any wetland resource area. The
discharge locations within the buffer zone are treated stormwater.

2, Stormwater discharge outlets have been protected with riprap aprons or
spillways. Riprap sizing shall be MassHighway Standard ‘Modified Rock Fill’
having an 8" minus stone size.

Stormwater Discharge Velocity: 18" FE: Q= 3.0 cfs / V= 5.9 fps (18-inch)
(100 year NOAA 14)

Riprap sizing: Use: Riprap Size = 4-inch minimum Ds,
Length= 10 foot minimum

(oeston) ebrepsig
05

dso Riprap Size (ft)

< ¢ M,




Standard 2: Peak Rate Attenuation

An analysis was performed to determine the peak rate of stormwater runoff leaving the site, and
design a stormwater management system in accordance with the Massachusetts Department of
Environmental Protection Stormwater Management Standard 2. The pre- and post-development
stormwater runoff has been analyzed using HydroCAD 8.10, which is a stormwater modeling
computer program utilizing a collection of techniques for the generation and routing of
hydrographs, including Soil Conservation Service (SCS) Technical Release No. 20 (TR-20) and
SCS Technical Release 55 (TR-55), Urban Hydrology for Small Watersheds.

Rainfall depths for the design storms were taken from the “United States Department of
Commerce, Weather Bureau, Technical Paper 40 (TP-40), Rainfall frequency Atlas of the United
Stafes.” Based upon discussion at the Conservation Commission hearing, the site was also
evaluated for the NOAA Atlas 14 rainfall values. This publication is still being reviewed by the
MassDEP, and current guidance recommends the use of TP-40 for the interim. The rainfall
depths used in the calculations are listed below:

2 year 3.20
10 year 4,70
100 year 7.00 From TP-40

100 year 8.15 From NOAA Atlas 14
Two analysis point was utilized for the existing and proposed conditions:

Analysis Point A West - Wetland at Westerly Property Line

Analysis Point B East - Cherry Street Drainage System

Existing conditions were compared to proposed conditions to ensure that the proposed design
will not increase the rate of runoff from the site and/or result in downstream impacts. A summary
of the results is as follows:

Table 1 — Peak Rate QL Runoff

g
Wetland (0.3 cfs) (0.7 cfs)
B 0.6 cfs 1.3 cfs
Cherry Street (0.1 cfs) (0.3 cfs) (0.7 cfs) (1.0 cfs)
Table 2: Volume of Runoff
“T5100-Year Atlas -
“Exist O eting
.(Proposed), " |'; ‘(Proposed). “"|'  (Proposed). -
A 0.1 acre-ft 0.2 acre-ft 0.3 acre-ft 0.4 acre-ft
Wetland (0.0 acre-ft) (0.1 arre-ft) (0.1 acre-ft) (0.2 acre-ft)
B 0.1 acre-ft 0.1 acre-ft 0.2 acre-ft 0.3 acre ft
Cherry Street (0.0 acre-ft) (0.0 acre-ft) (0.0 acre-ft) (0.1 acre-ft)




Standard 3;: Stormwater Recharge

The previous report had indicated the recharge was not proposed due to the soil conditions
and potential risk of future contamination. Additional information has been provided by the
project L.S.P. indicating recharge will be allowed and is acceptable on the subject site.
Additional soil test pits were performed to verify soil texture and depth to groundwater.

The proposed Stormwater management system has been designed to provide recharge of
stormwater in excess of that required by Standard 3. Recharge has been provided through
the proposed subsurface infiltration beds.

Required Recharge Volume:
Post development increased impervious area = 44,700 S.F.
Onsite hydrologic soil group = B/D
Assume all as HSG B for Conservative estimate: 0.35 inches of runoff
Required Volume = 44,700 S.F. x 0.35 = 1,304 Cubic Feet

Proposed Recharge Volume: (Static Method)

Volume within Infiltration System -1 = 5,700 C.F.
Volume within [nfiltration System -2 = 3,900 C.F.
Total = 9.600 Cubic Feet

Separation to Groundwater
Scil testing performed in the location of the stormwater basins have shown seasonal

high groundwater to be greater than 2 feet below the bottom of systems.

Draw down Time (maximum 72 hours allowable):
Infiltration System 1 — (5,700 cubic feet) / (1.02 infhr * 1/12 * 8,550 sq. ft.) =8 hours
Infiltration System 2 — (3,900 cubic feet) / (1.02 in/hr * 1/12 * 5,936 sq. ft.) = 8 hours

Mounding Analysis
Per the Massachusetts Stormwater Handbook a mounding analysis was performed

utilizing the Hantush method. The application rate was based upon the treatment or
recharge volume (whichever was greater), and the hydraulic conductivity was based
upon the Rawles Rate associated with the soil texture as determined from on-site
soil testing. The attached analysis verifies the resulting groundwater mound will not
break out onto the ground surface and will drain within 72 hours.




Standard 4: Water Quality

The proposed project has been designed to provide a minimum 80% removal of the annual
post construction load of total suspended solids prior to discharge to resource areas. A
recommended long-term pollution prevention plan is provided as part of the attached
Operation and Maintenance Plan.

Per MassDEP's Stormwater Handbook, infiltration systems remove 80% of the average
annual Total Suspended Solids, avg. 55% TN, and avg. 55%TP.

Infiltration System 1
Required WQV: (0.5 in/ 12 infft) * (30,320 s.f.) = 1,263 C.F.
Provided WQV: Available volume below outlet = 5,700 C.F

Infiltration System 2
Required WQV: (0.5 in/ 12 in/ft) * 20,000 s.f.) = 833 C.F.
Provided WQV: Available volume below outlet = 3,900 C.F

Standard 5: Land Uses With Higher pollutant Loads

Not applicable - The proposed use is not classified as a land use with higher pollutant loads.

Standard 6: Critlcal Areas

Not applicable — the site does not contain and critical areas.

Standard 7. Redevelopment

Not applicable

Standard 8: Construction Period Controls

1. A Construction Period Pollution Prevention / Erosion Control measures have been
provided on the site plans along with a typical sequencing plan.

2. The project is greater than 1 acre of disturbance and is covered by the NPDES General
Construction Permit. A copy of the SWPPP has been attached with this report.

Standard 9: Operation and Maintenance Plan

A recommended Operation and Maintenance Plan has been provided with this report.

Standard 10: lllicit Discharges

Based upon site observations, no illicit discharges have been observed on the site. lllicit
discharges are prohibited. The proposed building will be connected to the municipal sewer
system.



DRYWELL STORAGE TABLES AND MOUNDING CALCULATIONS




Megunko Drainage 2 Type Il 24-hr 2 year Rainfali=3.20"

Prepared by Microsoft Printed 5/11/2016
HydroCAD® 9.10_s/n 01413 © 2011 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 1P: Infiltration System - 1

Elevation Wetted Storage Elevation Wetted Storage
(feet) (sg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
161.50 8,550 0 196.70 10,018 7,540
191.60 8,623 342 196.80 10,018 7,541
191.70 8,697 684 196.90 10,018 7,542
191.80 8,770 1,026 197.00 10,018 7,544
191.90 8,844 1,368 197.10 10,018 7,545
192.00 8,917 1,710 197.20 10,018 7,646
192.10 8,990 2,087 197.30 10,018 7,547
192.20 9,064 2,488 187.40 10,018 7,549
192.30 9,137 2,901 197.50 10,018 7,660
192.40 9,211 3,322 197.60 10,018 7,551
192.50 9,284 3,747 197.70 10,018 7,553
192.60 9,357 4,171 197.80 10,018 7,554
192.70 9,431 4,592 197.90 10,018 7,555
192.80 9,504 5,006 198.00 10,018 7,556
192.90 9,578 5,407
193.00 9,681 5,783 3
“193.10 9,724 6,127 \ ,;;wr,[éw & /93.0
193.20 9,798 6,470
193.30 9,871 8,813
193.40 9,045 7,156
193.50 10,018 7,500
183.60 10,018 7,501
193.70 10,018 7,502
183.80 10,018 7,504
193.90 10,018 7,505
194.00 10,018 7,508
184.10 10,018 7,607
194.20 10,018 7,509
194.30 10,018 7,510
194.40 10,018 7,511
194.50 10,018 7,512
194.60 10,018 7,514
184.70 10,018 7,515
194.80 10,018 7,516
184,90 10,018 7,517
195.00 10,018 7,519
196.10 10,018 7,520
196.20 10,018 7,521
195.30 10,018 7,622
195.40 10,018 7,524
195.50 10,018 7,625
195.60 10,018 7,526
195.70 10,018 7,527
195.80 10,018 7,529
195.90 10,018 7,530
196.00 10,018 7,531
186.10 10,018 7,532
196.20 10,018 7,634
196.30 10,018 7,635
196.40 10,018 7,536
196.50 10,018 7,537
196.60 10,018 7,639




TINFI1TRATLN SYs7e~ - /

Groundwater Mounding Analysis (Hantush's Method using Glover's Solution)

25
%
' / \ Systom = /91.5
g 15
-]
< 10
0.5
oo ESH&aw/ -.189.6
100 -80 60  -40 -20 0 20 40 60 80 100
Distance Along Plotting Axis (ft)
= A TP 31439 AP B 45,7 7T o PR A oA A AT OO Sl yr - e AR et e e e e et
MODEL RESULTS
COMPANY: csei
Plot Mound
PROJECT: Megunko X Y Axis Height
(ft) (ft) (ft) (ft)
ANALYST. vc
-100 0 -100 0
DATE: 5/11/2016 TIME: 2:09:12 PM -84.1 0 -84 0
-68.2 0 -68 0
INPUT PARAMETERS -52.3 0 -52 0
i -39.8 0 40 0.01
Application rate: 0.676 c.ft/day/sq. ft -30.1 0 -30 0.1
Duration of application: 1 days i -22.2 0 -22 0.38
Fillable porosity: 0.25 i -158.5 0 -15 0.89
Hydraulic conductivity: 2.04 ft/day [i 6.7 0 -10 1.74
Initial saturated thickness: 10 ft : -5.8 0 -6 2.06
Length of application area: 342 ft : -32 0 -3 2,16
Width of application area: 25 ft ] 0 0 0 22
No constant head boundary used u 3.2 0 3 2.16
Plotting axis from Y-Axis: 90 degrees 5.8 0 6 2.06
Edge of recharge area: i 9.7 0 10 1.74
positive X: 12,5 ft ; 155 0 15 0.88
positive Y: 0 ft } 22,2 0 22 0.38
Total volume applie > : 30.1 0 30 0.1
39.8 0] 40 0.01
fvo,_u e 52.3 0 52 0
; 68.2 0 68 0
I 841 0 84 0
: 100 0 100 0




Megunko Drainage 2 Type lll 24-hr 2 year Rainfall=3.20"

Prepared by Microsoft Printed 5/11/2016
HydroCAD® 9.10 s/n 01413 © 2011 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 2P: Infiltration System - 2

Elevation Surface Storage Elevation Surface Storage
(feet) (sg-ft) (cubic-feet) (feet) (sg-ft) (cubic-feet)
191.50 5,936 0 186.70 5,936 5,204
191.60 5,936 237 196.80 5,936 5,205
191.70 5,938 475 196.90 5,936 5,206
191.80 5,936 712 197.00 5,936 5,207
191.90 5,938 950 197.10 5,936 5,209
192.00 5,936 1,187 197.20 5,936 5,210
192.10 5,936 1,446 197.30 5,936 5211
192.20 5,936 1,721 197.40 5,936 5,212
192.30 5,936 2,003 197.50 5,936 5214
192.40 5,936 2,290 197.60 5,936 5,215
192.50 5,936 2,579 197.70 5,936 5,216
192.60 5,936 2,867 197.80 5,936 5218
192.70 5,936 3,154 187.90 5,936 5,219
192.80 5,936 3,436 108.00 5,936 5,220
192.90 5,936 3711 |
193.00 5936 3,970
19370 5,936 4,200 \m’//éw @& /73,0
193.20 5,936 4,447
193.30 5,936 4,686
193.40 5,936 4,925
183.50 5,938 5,163
193.60 5,936 5,165
193.70 5,936 5,166
183.80 5,936 5,167
193.90 5,036 5,169
194.00 5,936 5,170
194.10 5,936 5171
194.20 5,936 5172
194.30 5,936 5,174
194.40 5,936 5,175
194.50 5,936 5,176
194.60 5,936 5177
194.70 5,936 5,179
194.80 5,936 5,180
194.90 5,936 5,181
195.00 5,936 5,182
195.10 5,936 5,184
195.20 5,236 5,185
195.30 5,836 5,186
195.40 5,936 5,187
195.50 5,936 5,189
195.60 5,936 5,190
195.70 5,936 5,191
195.80 5,936 5,192
195.90 5,936 5194
196.00 5,936 5,195
196.10 5,936 5,196
196.20 5,936 5197
196.30 5,936 5,199
196.40 5,936 5,200
186.50 5,936 5,201
186.60 5,936 5,202




Berem
Groundwater Mounding Analysis (Hantush's Method using Glover's Solution)  SysTem

= 41.5
/ § ~AAx G
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0.0
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Distance Along Plotting Axis (ft)

LB L A, SR Y AR AR~ W o A0 s T K I b 000
MODEL RESULTS
COMPANY: csei
: Plot Mound
PROJECT: Megunko X Y Axis Height :
a () (ft) (f) () |
ANALYST. vc
, -100 0 -100 0
DATE: 5/11/2016 TIME: 2:22:33 PM ‘ -84.1 0 -84 0
£ -68.2 0 68 0
INPUT PARAMETERS 41 -52.3 0 -52 0
-39.8 0 =40 0.01
Application rate: 0.669 c.ft/day/sq. ft [ -30.1 0 -30 0.1
Duration of application: 1 days i -22.2 0 -22 0.44
Fillable porosity: 0.25 . -15.5 0 -15 11
Hydraulic conductivity: 2.04 ft/day ; -9.7 0 -10 1.89
Initial saturated thickness: 10 ft -E. 0 -6 219
Length of application area: 212 ft -3.2 0 -3 2.31
Width of application area: 28 ft 0 0 0 2.35
No constant head boundary used 3.2 0 3 2.31
Plotting axis from Y-Axis: 90 degrees 5.8 0 6 2.19
Edge of recharge area: ' 9.7 0 10 1.89
positive X: 14 ft s 15.5 0 15 1.1
positive Y: O ft _ . . 22.2 0 22 0.44
Total volume applie ; 30.1 0 30 0.11 |
39.8 0 40 0.01
ﬁ p o = 52.3 0 52 0
e i i 68.2 0 68 0
i 84.1 0 84 0
] 100 0 100 0




STORMWATER DRAINAGE SYSTEM DESIGN

The street drainage system has been designed from calculations based upon the 25-year
design storm to ensure capacity to convey stormwater.

Storm intensities were determined from exhibit 8-14 “Intensity — Duration — Frequency Curve
for Worcester, MA” from the MassHighway Design Manual. The resulting analysis was
performed using the Rational Method of determining peak storm flows. All storm sewer pipe
sizes were determined using Manning's Equation for pipes flowing full.

The foliowing table presents the hydraulic calculations performed for sizing the site drainage
system. The structure references refer to those as shown on the site plan submitted with this
report.
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HYDROCAD CALCULATIONS

2 Year, 10 Year, 100 Year & NOAA Atlas 14 Storm Event
Calculation Sheets
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Existing Conditions Existing Conditions East
West

[\ ey

Pr2 Overland to West
nfiltration System - 1 Pr1 Developed Area
Front
AP1| ¢ <F——
Proposed Analysis Point Infiltration System-2  Pr4 Developed Area
- West Rear

Pr3 Overland to East

Reach

Drainage Diagram for Megunko Drainage 2
Prepared by Microsoft, Printed 5/11/2016
HydroCAL® 9.10 s/n 01413 © 2011 HydroCAD Sofiware Solutions LLC




Megunko Dralnage 2 Tvpe Nt 24-hr 2 year Ralnfali=3.20"
Pnnted G1272016

Prepared by Microsoft
HyduCADS S.10 3001413 © 2011 HydroCAD Softwars Solutions LLC Paga i
Summary for Subcatchment Ex1: Existing Conditions West

Runetf = 0.7¢ls @ 1222 hrs, Volume= 0.1 af, Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type il 24-hr 2 yoar Raintall=3.20"

Area N O
13000 65 Woods, Good, HSG 8
31000 77 Woods Good HSGD
44000 71 Weightad Average
44,000 100.00% Pervious Area
T¢ Lengih Slope Valocity Capacty Description
min )
105 50 0.0300 0.08 Sheet Flow,

Woods: Light underdrush n= 0.400 P2= 3207
$hallow Concentrated Flow,
Waodland Xv= 5.0 fps

a1 215 0.0300 oe7

148 265 Tetal

Subeatchment Ex1: Existing Conditions West
Hyrograph

Type 11l:24-hr 2 yoar
Rainfall=3.20"

Runoff Area=44,000 sf
Runoff Volume=0.1 af
Runoff Depth=0.88"
Flow Length=265"
Slope=0.0300 "/
Tc=14.6 min

CN=T1

RSN

R

e

O

T
RS

T

>

LT T B o A R g
R E R EEE YT
Firne (Bowrs)

Megunkeo Dralnage 2 Type Nl 24-hr 2 year Reinfal=3,20°
Prepared by Microsoft Printed 51272018
HydioCAD® 8.10 sl 01413 ©2011 HydroCAD Software Salutions LLG Page 2

Summary for Subcatchment Ex2: Exlgting Conditions East
Runoll = 08cls @ 12.18 brs, Volume= 0.1 af, Depth= 0,98

Ruroff by SCS TR-20 method. UH=SCS, Time Span= 0.00-43.00 hrs, di= 0.01 hrs
Type 11l 24-hr 2 yssr Rainfali=3.20"

___Avea(sh CN Doscripton _
4500 77 Woods,Cood HSGD
11,120 65 Woods, Good HSG B

1 roads, HSG B
20620 73 Weighted Avernge
29,620 100.00% Pervious Area
Te Length Slope Velocly Cepacity Dascripion
(min {1 (f1/s: (:!_sj_____.
105 S0 0.0300 008 Sheet Flow,
Woods: Light underbrush n=0400 P2=3.20"
12 70 00400 100 Shaliow Concantrated Flaw,
Woodiand Kv= 5.01ps
05 70 00200 228 Shallow cmg.‘w;u Flow,
Unpaved Kye 16,1 fps
122 190 Tetal
Sub nt Ex2: E g Conditions East
Hydrograph
ot 7
.: 2 Type Ill 24-hr 2 year
o8 Z Rainfall=3.20"
o ;j‘ Runoff Area=29,620 sf
i ;: Runoff Volume=0.1 af
1 - 3 Runoff Depth=0.98"
Sl Flow Length=190"
oz Te=12.2 min
L CN=73
o
o8
P8 P2 vk, S A A P o g

Qs 4 a

&

0 & 4 8 & 1D 1T WS W NI MMA XA MAN
Vi (howrs)

Megunko Dralnage 2 Type lil 24-hr 2 year Rainfall=3.20"
Prepared by Microsoft Prinled 6/12/2018
HydioCAD® 9.10_win 01413 © 2011 HydmCAD Software Sokrions LLC Page 3

Summary for Subcatchment Pri: Pr1 Developed Area Front
Runofft = 28¢cfs@ 1201 hrs, Volumes D2af, Depthe 287

Runolf by SCS TR-20 method, UH=SCS, Time Spanm 0.00-45.00 hes, dt= 0.01 hrs
Type 1} 24-hr 2 yoar Rainfall=3.20°

Arga (3f) __CN__Deseription
# 30320 98 Paved parking and Roofs

400 61 >75% Grass cover, Good, HSG B
30720 9 Weighted Average
400 1.30% Pervious Acea
30,320 98.70% Impervious Area
Tc Length Slope Velotity Capacity Description
(min) of B8 {cfs)
1.0 75 00170 122 Sheet Flow,

Smooth surfeces n=0.011 P23 320"

Subcatchment Pri: Pri Developed Area Front
Hydrogragh

Type Il 24-hr 2 year
Rainfall=3.20"

Runoff Area=30,720 sf
Runoff Volume=0.2 af
Runoff Depth=2.97"
Flow Length=75'
Slope=0.0170 '/
Te=1,0 min

CN=858

Frow (et

L
A7,
o Ay
o TR B o s R
CY23a8aY nv-num:-_-\--mnmm::;iﬁmzuo:'ﬂm‘hawm‘aqmw-w

Megunko Drainago 2 Type N 24-hr 2 year Rainfal=3.20*

Prapared by Microsoft Printed 51212016
oCAD® B.10 i 91413 ©2011 SolufiomsLLC __ Paged

Summary for Subcatchment Pr2: Pr2 Overland to West

Rumeff = 03cfs@ 12.10hra, Volume= 0.0 af, Depth= 0.93"

Runolf by SC5 TR-20 method, UN=5CS, Time Span= 0.00-48.00 hra, di= 0.01 hrs
Type Ill 24-hr 2 year Reinfali=3.20

Afea (s) CN__Description
9,380 77 Woods, Gosd, HSG D

4 61 _ >75% Grass cover, Good, HSG B
13,580 72 Weighted Average
13,580 100.00% Pervious Area
Te Length Siope Velochy Capacity Description
—(mm) ety _(um (vsee) _fcks)
B4 40 0,1000 0.92 Sheet Flow,

Yoods: Light undesrush n=0.400 P2e 3.20°
1.0 140 0.0130 229 7.45 Trap/Nee/Rect Channel Flow,
BoLW=5,00" D=0.50' 2= 3.0 Top.W=8.00"

n= 0.040 Enrth, cobble bottom, clean sidos

84 180 Total

Subcatchment Pr2: Pr2 Overland to West

Hydeograph
=
va / Type Il 24-hr 2 year
e Rainfali=3.20"
o Runoff Area=13,580 sf
g o Z Runoff Volume=0.0 af
o % Runoff Depth=0.93"
= - ] Flow Length=180"
P 12 Tc=6.4 min
- CN=72
L1
(L2
L3

o:alawuulnunnunu»ui‘unma«ua
Tiase Prowrs}



Megunko Dralnage 2 Type lll 24-hr 2 yoar Rainfali=3.20°
Prinied 81272018

Prepared by Microsoft
mucmb;m &n 01413 ©201] HydroCAD Softwate Solutions LLC Page s

Su y for Sub nent Pra: Pr3 Overland to East

Runcfl = Odcis @ 12.08 hrs, Volumes 0.0 af, Depth= 044"

Runofi try SCS TR+20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-br 2 year Rainfali=3 20°

9320 61 >75% Grass caver, Good, HSG B
8320 100.00% Pervious Area

Tc Length Slope Velocty Cepacity Description
[min)] el (cfs)
32 35 0.0400 0.18 Shest Flow,
Grass: Shorl n=0.150 P2s3.20°

Subcatchment Pr3: Pr3 Overland to East

‘Hydrograph
a0ss
Pt ) Type Wl 24-hr 2 year
b Rainfali=3,20"
’:::a Runoff Area=9,320 sf
L 2 Runoff Volume=0,0 af
£ Runoff Depth=0.44"
oo / Flow Length=35"
= - Slope=0,0400 "'
s Te=3.2 min
v _ CN=61

Megunko Dralnage 2 Type 1l 24-hr 2 year Rainfall=3.20"
Prepared by Microsoft Printed 51272016
bipdroCADD 9.10 win 01413 © 2011 HydroCAD Software Soksions LLC Page §

Summary for Subcatchment Pr4: Pr4 Doveloped Area Roar
Runeff a 1.7cle @ 12.01 s, Volumes 0.1 al, Dapth= 2.97"

Runoff by SCS TR-20 method, UH=6CS, Time Span= 0.00-48.00 hrs, di= 0.01 hrs
Type i 24-hr 2 year Rainlall=3 20~

—_ Area(s) CN Daseription
b 20,000 £8__ Paved parking and Roofs

20,000 100.00% Impecvious Area
Tc L 8 Velocity Capa Dascri
mlnc e:lgh nee u?}’ pig:,i .
0.8 60 0.0200 124 Eheet Flow,
Smooth sutaces A= 0011 P2=320"
S 1ent Prd: Prd Developed Area Rear
Hysrograph
Type il 24-hr 2 year
Rainfall=3.20"
Runoff Area=20,000 sf
Runoff Volume=0.1 af
g, Runoff Dépth=2.97"
i Flow Length=60"
Slope=0.0200 'r
Tc=0.8 min
CN=88
Ny
; ,,er.z-zrwﬁﬂﬁﬁm&mmsmzquzz:zwm%-

12 348 B T8 0501100 1A181T 18 101021 1478 702720293031 I T NI IIIMDA QO 444348 4T a8
T [hosra}

Megunko Dralnage 2 Type il 24-hr 2 year Rainfall=320"

Preparad by Microsoft Printed 51272016
HydroCAD® 9,10 w/n 01413 © 2011 HydroCAD Softwixs Solutions LLE Pags 7

Summary for Reach AP1: Proposed Analysis Point - West
tnflow Area = 1.478 ac. 78.26% Impervious, Inflow Depth e D.20° for 2 year svent
Infiow = 03cls @ 12,10 hrs, Volume= 00af
Ouflow = 03cts@ 12.90 hrs, Volume= 0.0 af, Atten= 0%, Lags 0.0.min
Routing by Stor-Ind+Trans method, Tima Span= 0.00-48.00 trs, dt= 0.01 hrs

Reach AP1: Proposed Analysls Point - West

Hydrograph
ou 3 b
o= 7 Inflow Area=1.476 ac
oz r;;,"
LE] j‘y’
o ?'r_'.
o 2
Sau &):’
Iew oh
i ]
012 %
ot 134!5
oo i'i‘f;:".'
oos i,
o 555
Tt e i
(13 AL S T e e T X T N SN %7
Y CR L, s e

] s . . -
B2 4 06 8 102 KW NN MBI N0N MMM 0 ke
Tama (rous)

Megunko Drainage 2 Type lif 24-hr 2 year Rainfali=3.20"
Propared by Microsoft Primted 51272016

HydroCAD® 6.10 wn 01413 © 2011 HydroCAD Boftware Soltiong LLC Paga B

Summary for Pond 1P: Infiltration System - 1

Inflow Area = 0.705 ac, B8.70% Impervious, Inflow Depth=e 2.87 fof 2 year avent

Inflow = 28cis @ 12.01 hrs, Volume= D.2af
Outfhaw = Cichi@ 1251 b, Volumes= 0.2 »f, Atten= 83%, Lage 29.5 min
Discarded = 0.3¢cls @ 1251 hrs, Volumes 02af
Pimary = COcls @ 0.00hrs, Volumes 0.0af

Reuling by Stor-Ind method, Time Span= 0.00-48,00 hrs, dt= 0.01 hra /2
Peak Elev=102.22' @ 1251 vs Sur.Area= 8,850 s1 Storages 2,577 ¢f

Piug-Flow detentlon time= 69.9 min calculated for 0.2 af (100% of inflow)
Cenier-of-Mass det, time= 89.9 min (821,7 - 751.8)

Volume Invort _ Avall.Storage Storage Dascription

# 191.50' 6.413cf  25.00W x 342.00'L x 2.00'H Prismatoid
17,100 cf Overall - 1,068 ¢f Embedded = 16,032 cf x 40.0% Voids
92 192,00 1,066 cf  12.0° D x 340.0°L Pipe Slorege x 4 Inside #1
15200 75¢f  4.00'D ¥ 8.00°H Ve 1 Co; inder Impervious
7558 ¢l Total Available Storago
Devica Routing Invent Outiel Davicas

#1  Discarded 191.50' 1,020 in/hr Exfiltration over Waetted area
Conductivity to Groundwator Elevatien = 189.50'
#2 Deviced 183,00' 4.0 bong Sharp-Crested Rectangular Welr 2 End Contraction(s)
#3  Primary 192.30° 12.0" Round Culvent L= 50.0' Ke=0.500
Iniet .LO;rlIet Invert= 162.50°/ 19200 S=0.01007 Ce= 0600
a= 0.0}

ded OutFlow Max=0.3 cfs @ 12.51 hra HW=19222 (Fros Discharge)
1=Exflitration { Controls 0.3 ofs)

OutFlow Max=0.0 ¢fs @ 0.00 hrs HW=191.50' (Free Discharge)
=Culvert { Contrais 0.0 cfs)
2&3harp-Crestod Roctangular Wair ( Conlrols 0.0 cfs)
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Pond 1P; Infiltration System - 1
Hydrograph
2 intow
3 Oulfiowy
inflow Area=0.705 ac | |Bo=r=
Peak Elev=192.22'
Storage=2,577 cf

Flow (cfs}

O S T R T
L R R R E Y Y Y
T (houry)

Megunko Dralnage 2 Type llf 24-hr 2 yeor Roinfali=3.20"
Prepared by Microsoft Printed 512/2016
HydroCAD® 9.10 wn 01413 © 2011 HydroCAD Boftware Sohstons LLC Page 10

Summary for Pond 2P: Infiitration System - 2
Infiow Area = 0.459 ac,100.00% Impervious, Inflow De;:,th‘- '2.97" for 2 year eveni
AR |

Inflow - 17cfs @ 12.01 hrs, Volumes

Qutfiew = 02cfs @ 1253 hrs, Volume= 0.1 af, Atien=30%, Lag= 31.2 min
Discarded = O2ch @ 12.53 hrs, Volumes 0.1af

PrAmary = 0Ocis @ 0.00 hrs, Volume= 0.0af

Rouling by Stordnd method, Time Span= 0.00-48.00 hrs, di= 0.01 hrs /2
Pook Elev= 192.18' ¢ 12.53 brs  SurLAreas 5,936 sl Sterage= 1,698 cf

Plug-Ficw datention time= 75.2 min calculated for 0.1 af {100% of nflow)
Centar-of-Mass det. time= 78,2 min ( 828.8 - 751.6 )

Valuma invert  Avall Storage Siorage Description

" 191.50° 4485cf 20.00W x 212.00°L x 2.60'H Prismatoid
11,872 cf Ovgrall - 660 cf Embedded = 11,212 of x 40.0% Voids
2 182.00' 660 ¢l 12.0° D x 210.0°L Pipa Btorage x4 Inside #1

3 192.00° T6cf 4.00'D x 8,00°H Vertica) Cone/Cylinder -impervious

5220c! Tola! Available Sterage

Device Routing Invedd  Outlet Devices

#1  Discardea 181.5¢ 1,020 Inftve Exfiltration over Surface area
Conductivity o Groundwater Elevation = 188.50°
#2 Devicel 19300 4,0° long Sharp-Crested Ructangular Weir 2 End Contraction(s)
& Prmary 16280 120" Round Culvert L= 50.0' Ke=0.500
Inle?  Outlet invert= 192.50°1 19200’ S= 00100 Cc= 0,500
n=0.012

Discarded OutFlow Max=0.2 cis @ 12.53 hrs HW=192.19" (Free Discharpge)
T {cExfiltration ( Conlrola 0.2 cfs)

rimary CuiFiow Max=0.0 tis g 0.00 hrs HW=191.50" (Free Discharge)
=Culvert { Controls 0.0 cfs)
2=Shap-Crestad Rectangular Welr { Conirols 0.0 cfs)

Megunko Dralnage 2 Type i 24-hr 2 year Rainfall=3.20*
Prepared by Microsoft Printed 512/2016

HydroCAD® 9.10 wh 01413 _© 2011 HydroGAD Softwars Sohgians LLE Page 11

Pond 2P; Infiitration System - 2
Hydrograph

G

Inflow Area=0.459 ac | |95
Peak Elev=192.19"

Storage=1,698 cf

ol T L L0 T L
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-] y for Sub t Ext: Existing Conditlons West

Runoff = 17cis @ 1221 e, Volume= 0.2 af, Depth= 1.89"

Runoff by 58 TR-20 melhod, UH=$CS, Time Span= 0.00-48.00 hrs, ot= 0.01 hvs
Type Ul 24-v 10 year Rainfall=4.70°

Area De:
13000 55 Woods, Good, HSG B
3. HEG D

44000 71 \Welghtad Average
44,000 100.00% Pervious Area
Tc Length Siope Velocity Capaclty Description
rmin 8
105 50 0.0300 0.08 Sheet Flow,
Woods: Light undebrush n=0.400 P2= 320"
41 218 0.0300 087 Shallow Concentrated Flow,
Woodiand_¥v= 5.0 fps

48 285 Total

Megunko Dralnage 2 Type 1l 24-he 10 yoar Ralnfali=g, 70"
Prepared Printed 61272016

Microsoft
oCAD® .10 win 01413 ©2011 Solsbons LLC Poge2

5 y for § 1ment Ex2: Existing Cor East

Runoff = 13cls @ 1217 tws, Volume= 0.1af, Depin= 2.05°

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hras, di= 0.01 hrs
Type Il 24-hr 10 year Rainfall=4.70"

Ama(sl) CN
4,500 77 Woods;Good, HSG D
11,120 S5 Woods, Good, HSG B
—— 14000 85 Gravel mads, HSG A
20820 73 Welghted Averaga
20,820 100.00% Pearvious Area

Te Length Siepe Veloclty cua;:y Description
n I
105 50 0.0300 0.08 Sheet Flow,
Woods: Light underbrush n=0400 P2=3.20"
12 70 0.0400 1.00 Shatlow Concantrated Flow,
Woodland Kve 5.0 fpa

0.5 70 00200 228 Shallow Cancentrated Flow,
Subcatchment Ext: Existing Conditions West Unpaved Kv= 16.1 fp3
122 190 Tolal
Hydrograph
2 ; ; 8 1t Ex2: E: g Conditions East
Type M) zéth 10 year, — . .
. .| Ralhfali=4.70" c o . e
'-RunaﬂAraFl;ioonsn T Type Ili- 24-hr 10 year
noff. Volume=0.2 ; . Rajnfall=4.70"
£ . Il o ' Runoff Area=26,620 st
i eI ’ 'l ._j Rurloﬂ‘ Voluime=01 af
i u 1 [ Rl.lnoff De -2.05"
' ¢ ;:_” ' venoa ““Tﬂ“"isml' & oo . |!. ' Pth
B . | i \ , r? " o Flow Length=190‘
". ) T " o . ' Te=12.2 min.
Gt N ] i . 1 ' . 5 4 )
N L W/,.aw//)’fw-t.//{hw‘t[ﬁ P - CN=73
A11348878 nmwuumrmmwmumm:«m-m 1: ' {72 XL e I} L ' !
Tma (ours Wt b7 ‘% i 4 g Vo )
R e ..—-’L””_’»,ﬁ/ﬁ'//ﬁwm R
0123418 e mnmmmurm:mnmmmmmmlmu
Megunko Dralnage 2 Type 1 24-hr 10 year Ralnfali=4.70° Megunko Dnlnags 2 Type Hl 24-hr 10 yoar Rainfali=4.70
Prepared by Microsoft Piinted 5/12/2018 Prepamdby 0soft Prinled &/42/2018
Hyéro0AD 5,10 win 61413 ©201 1 HydroCAD Sofwars Gobstions LLC 3 Paged 810 £ 01413 ©2011 Sotwa e Paced
Summary for Sub 1t Pri: Pr1 Developed Area Front Summary for Subcatchment Pr2: Pr2 Qveriand to West
Runoff = 39cis@ 12,01 hrs, Volumes= 038!, Depthe 445" Runeff = 07cts @ 1210 hrs, Volume= 0.1.8f, Depth= 1.57

Runalf by SCS TR-20 method, UH=SCS, Time Span=0.00-48.00 hrs, dt= 0.0 hrs
Type 1) 26-tr 10 year Rainfall=4.70*

Area(sf) CN Description

30,320 9 Paved parking and Roote

400 >75% Gra Good, HSG B
30,720 9»8 Welghted Average
400 1.30% Panvious Area
30,320 $8.70% Impervious Ares
Tc Length Siope Velocity Capackty "Deseription
. o icts) 0
1.0 75 00170 122 Sheoet Flow,

Smooth sufaces n=0.011 P22 3.20°

Subeatchment Prt; Pri Developed Area Front

Hydrograpn

. R - ":.I,:«'.L.....?..‘:‘a.,_:..:..:l‘;LE"JL:.i:.!,
E Type lll 24-hr 10 year.
g ' Ralnfall=4.70"
) g ‘Runoff Area=30,720 st
_ i Runoff Volume=0.3 af:
£ 5 , Runoff Depth=4.46"
L 8 Flow Length=75'
7 Slope=0.0170 1
22 Te=1.0 min
' 3,; , CN=g8
MM/MWM/”/;?,{” AN T A g

l 12348872 |unmau-!nr\mtgz:aﬁﬁ!ummm‘mmmmﬂn

Runcif by 6CS TR-20 method, UH=SCS, Timo Span= 0.00-48.00 hry, gt=0.01 hrs
Typa lit 24-hr 10 year Rainfall=4.70"

Area Do on,
.380 7‘1

Woods, Good, HSG D
>75% Grass covor, Good HSGB
13.580 72 Welghted Average

I 580 100.00% Parvious Area
Tc Length Slope Velocy Capacity Description
mi e f/sec 8
54 40 0.1000 0.12 Bhoot Flaw,

Woods: Light underbrush n=0.400 P2e 320"
1.0 140 0.0130 229 TAS TrapNee/Rect Channel Flow,
BotW=5.00' D=0.50" Z= 3.0 7 Top.W=8.00

D= 0.040 Earth, cobble botiom, dlean sidag

Subcatchment Pr2: Pr2 Overfand to West

84 180 Total

Hydrograph

on - co

o F Type HI'24-hr 10 year

as " Rainfali=4.70"

“; Runoff Area=13,580 sf
joo Runoff Volume=0.1 af
} n': Runoff Depth=1.97"

o Flow Length=180"

': Tc=6.4 min

P CN=72

a1

u: K‘Mﬁ%ﬁmﬂv’%’@//‘7;74’/’7%%/{/0///}%’:}7;7"///

B2 4 8 0 W I U H ol WM MWW 0Q MM

{onars)

iu



Megunko Dralnage 2 Type il 24-hr 10 year Rainfali=4.70°
2 Printed 51212018
$.10 &M 01413 © 2011 Softwars ue Page §
S y for Sub ent Pr3; Prd Overfand to East
Runcfl = 03cis @ 12.08 hrs, Velume= 0.08f, Depth= 1,19"

Runoff by SCS TR-20 method, UHaSCS, Time Span= 0.00-48,00 hrs, di= 0.01 hrs
Type Il 24-hr 10 year Rainfali=4.70°

Areafsh) CN_ De:

- Amafs) CN_Descrption —_
9320 _ B1 >75% Grass cover, Good, HSG B
9,320

100.00% Pervious Area
Tc Length Slops Vsloclty Capacity Descripion
n e {cfs)
32 35 0.0400 0.18 Shest Flow,

Grasa: Shet na 0.160 P2s3.20°
Subcatchment Prd: Pra3 Overfand to Eaat

Megunko Drilnage 2 Typa il 24-hr 10 yoar Relnfat=4.70"
Propared by Hnmguﬂ Printed §12/2018
10_ e/ 01413 ©2011 Sokions LL Page8
5 y for Sub Prd: Prd Doveloped Area Rear
Runofl = 2bcfs @ 12.01hrs, Volumes 0.2 of, Depth= 4,46

Runofl by 8C8 TR-20 method, UH=SCS, Time Span= 0.00-48,00 his, di= 0.01 hs
Type il 24-hr 10year Ralntali=4,70"

Area Descr

—Ama(s) CN Descrpfion
i 20000 98 Paved parking and Roofs

20,000 100.00% Impervious Area
Tc Lenglh 6lopo Veloeity Capaciy Descrplion
) tes (-3 8]

[:F] 85 0.0200 124 Sheet Flow,
Smocth swfaces n=0.011 P2e 320"

Subeatchment Pr4: Prd Developed Area Rear

e Hrtroge — J...,r..""".""“ur1=..i.=

w RO ; R T e L
= e I "\ Type li-24-hr 10 year £ - :  Type il 24-he 10 year
e | DM T LT T T T Ralbfaiisgyor g o ; C L Ralbfliza 70"
i - - ‘Runoff Area=9,320 sf ol M oo "+ Runoff Area=20,000 sf:
Nt ' _ RundffVolame=0.0 af B PR - " Runoff.Volume=0.2,af,
fee o H " Rupgff Dapth=1.157" L .' .. Rundff Depth=4.46"
 Jon Flow Length=35' i . (s Flow Length=60"
s R R © " Siope=0.0400F o1 koo " Slapes0.0200",
o 1. : . “Te=3.2 min S oL Tes08 min
oy |+ - » o N oNsstr B r () CN=BS.

Megunko Drainage 2 Type il 24-br 10 year Reinfall=4.70" Megunko Drainage 2 Type 1T 24-hr 10 yoar Reinfalt=4.70°

Prepared by Microsaft Printsd 6/12/2018 Prepared by Microsof Printed 51212018

510 wn 01413 © Softwors Sokions LLG Pagg? EyeraCADD 9,10 i 01413 ©2011 RydroCAD Sofwors Soong 1€ — Pgeg

Summary for Reach AP1: Proposed Analysls Point « West
Inflow Area = 1476 ac, 78.26% Impervious, Infiow Depth = 0.42° for 10 ysarevent
Infow = 07cfs@ 12.10 hrs, Volume= 0.1af
Quifiow = D7cfs @ 12.10 hrs, Volume= 0.1 &f, Atten=0%, Lag= 0.0 min
Routing by Stor-ind+ Trans method, Time Span= 0.00-48.00 hrs, di= 0.01 bz

Reach AP1: Praposed Analysls Polnt - West

Hydrogeaph
[07¢h ]

(13 E - .

" ) - Inflow Area=1.476 ac
= ‘ 9,2 2 :
o g@‘ \'
nss k: #

05 ﬁ" £

/@ -
il. N i 7y ’ :

= ﬂ % g el g
(33 = *

- ;ﬁ .
018 Y

o2 ) '

a1 T = T

s k ‘1%—.."}"2" : *

o] LTI V7 e L Lot i e AT, r
W M 7 e A A A

7 a4

Ry R Yt
Time (howsa)

Summary for Pond 1P: Infittration System - 1
inflow Area = 0.705 ac, 96.70% tmpervious, Inflow Deplh = 4.48° for 10 year event
0.3 af

Inflow = d0els@ 1201 hrs, Volume= .

Outffow = O3ctsq® 1270 hrs, Vokume= 0.3 af, Atten= 51%, Lag=41.4 min
Discarded = 03cls @ 12.70 hrs, Volumes= 0.3 af

Primary = 00ols@ 0.00 hrs, Volumes 0.0af

Rouling by Stor-ind method, Tima Spane 0.00-48.00 hrs, di=0.01 hra /2
Pesk Elev= 10262 @ 12.70brs  SurlAmeas B550 5T Siorages 4.248 of

Plug-Fiow detention time= 105.4 min calculated for 0.3 at (100% of Infiow)
Center-ol-Mass det. time= 105.4 min { 849.8 - 7444 )

Velurne Invar vall Stora, Stotags Dascripti

= 191.50 8.413¢f  26.00W x 342.00°L x 2.00° Prismatold
17,100 <f Overall - 1,068 ¢f Embedded = 18,032 ¢f x 40.0% Voids
a2 192.00° 1,088 &f 12.0% D x J40.0°L Pipe Btorage x4 Inside #{
#3 182.00° 75 ¢l 4.00D x 6.00°H Vertical Co er -impervious
7850 cf  Vetal Avaitable Storage
Devica ’ Outie! t)

i
#1  Discardad 191.50' 1.020 ja/hr Exfiltration over Wettod araa
1o Groundwater Etovation = 189.50°
4#2 Davica 3 193.00° 4.0'long Sharp-Crested Ractangular Welr 2 End Coniraction(s)
#  Primary 182.50° 120" Round Culvert Lw50.0° Ke=0.500
Iniel / Outlet Invert= 192.50'/ 192.00° S=0.0100% Ce= 0.900
n= 0012

gmu OutFlow Max=0,3 ofs @ 12.70 hes HW=192.62' {Free Discharge)
1=Exfiltration { Conrofs 0.3 cfs)

Culvert ( Controls 0.0 cfs)

gg::ulnnu Max=0.0 cfs @ 0.00 hra HW=151.50" (Fres Discharge)
hatp-Creetod Roctangular Weir ( Conirols 0.0 cfs)
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Pond 1P: Infiltration System - 1
Hydrogreph
1 3 s N e
: . Inflow Area=0.705 ac | (222
A ; Peak Elev=192.62'
' Storage=4,248 cf

GZ 4.Ilﬂﬂi‘ﬂ“waﬂaﬂﬂﬂﬂﬁaﬂﬂﬂﬂl‘l
Tins (hessrs)

Megunko Dralnage 2 Typo il 24-hr 10 yesr Rainfall=4.70"
Prepared hlmmsoﬂ Printed 8/12/2018
HydroCAD® 5.40 a/n 01413 © 2011 HydreCAD Software Soksiens LLC Poge 10

Summary for Pond 2P: Infiltration System -2
Inflow Area = 0.459 ac, 100.00% 'mpsrvious, Inﬂuwoeuh- 446" for 10 year event

Inflow a 25cfs @ 12.01 hrs, Volume=

Quiflow = D.2¢ls @ 12.86 hrs, Volumes 0.2 a! Atlen= 92%, Lag= 50.2 min
Discarded = 02cfls @ 12.85Mus, Volumes 0.2af

Prmary = pOcis @ 000k, Volume= o0.0ar

Reuting by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hra /2
Peak Elev= 182.55' @ 12.85hrs Surf Area= 5038 5! Storage= 2834 of

Plug-Flow datention time= 120.9 min ¢zaicutated for 0.2 af (100% of inflow)
Canter-of-Mass det. time= 120.0 min (8685.1-7442)

Volume Invert _ AvailStorags Sterage Deseription

M 181.50° 4485cf 28.00W x 212.00°L x 2.00°H Prismatoid
11,672 of Qverall - 660 of Embedded = 11,212 cf x40.0% Voids
"2 182.00° 880cf 12.0° 0 x210.01. Plps Storage x4 inside #1

<) 182.00° I5cl 4.00'D x 6.00°H Venical Cons/Cylindor -impervious
8,220cf Total Availabl Storage

Davice Routing Invert Outiet Deviees

#1  Discarded 191.50' 1.020 infhr Exfiltration over Burfate srea
Conductivity to Groundwater Elevation = 188.50'
#2 Devicad 193.00° 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

/8 Primary 192.50° 12.0° Round Culvert L=50.0" Ke= 0.500
tniet 7 Outlet lnvert= 182.60/ 19200 S=0.0100% Ce=0.500
n=0012

Discarded CutFlow Max=02cfs @ 12.85 hrs HWe192.50° (Free Discharge)
T-t=Exflitration ( Controls 0.2 cls)

Primary QutFlew Max=0.0 ¢fs & 0.00 ivs HW=191.50" (Fres Discharge)
Ivert ( Controls 0,0 ¢fs)
203 harp-Crested Reclangular Weir ( Controls 0.0 ¢fs)

Magunko Dralnage 2 Type NNl 24-hr 10 year Rainfal=4.70"
Prepared by Microsoft Printed 5122018
9.10 +/n 014 1 Si Solons LLG Page 11

Pond 2P: Infiltration System -2

Hydrogreph

Inflow Area=0.458 ac | B
) Peak Elov=192.59'
! Storage=2,834 cf

Fiew [ets)




Type lil 24-hr 100 year Reinfel=7.00"

Megunko Dralnage 2

Prepared by Microsoft Printed £12/2016

Hyd'oCADD .10 wn 01483 © 2011 HyoCAD Sofware Sehtions LLC, Page i
S ry for § L Ex1: Ex[sting Conditions West

Runolt = 34cls @ 1220 hrs, Volumes= 03 al, Depth= 2.7

Runalf by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, di= 0.01 hrs
Type I Z4-hr 100 year Rainfalla?,00"

Area(sf) CN _Description
13000 83 Woods, Good, HSG B
31,000 77 Woods Good. HSG D
44000 71 Weighted Averags

44,000 100.00% Pervious Area

Te Length Glope Velocly Capacty Descrpiion
Xt h cfs

105 5 00300 008 Sheot Flow,

Woods: Light underbrush 1= 0.400 P2= 3.20°

Typa ill 24-hr 100 year Rainfafi=7.00"

Megunko Dralnage 2

Prepared bx Microsoft : Printed 51272018

HydroCAD® 9.40 &/ 01413 © 2011 HydroCAD Software Solubions LLC Page 2
St y for Subcatchment Ex2: Existing Conditions East

Runci = 28¢fs @ 1217 hre, Volume= 02 af, Depih= 3,04

Runoff by SCS TR«20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 his
Type Il 24-r 100 year Rainfall=7.00"

Ases CN on
4500 77 Woods, Good, HSG D
11,120 85 Woods, Good, HEG B
14000 85 Gravelroads HSGB
20820 73 Weighted Average
29820 100.00% Pervious Ama

Tc Lenglh Slops Velocty Capacily Description
min fisac) efs
105 S0 0,0300 008 Shaeet Flow,
Woods: Ught underbrush n= 0400 2= 320"

4.1 215 00300 0.87 Ehallow Goncentrated Flow,
Waoodland Kvs= 5.0 ips 12 70 0.0400 1.00 Bhallow Concentrated Flow,
48 285 Toml Weodland Kve 5,0 fps
65 70 00200 228 snulwc?(mm;i! Flow,
v Unpaved Kv= 18.
Subcatchment Ex1: Existing Conditlons West s o0 Tl
Hydrograph
) ; Subcaichment Ex2: Existing Conditlons East
$ : Hydrogr
% Type [l 24-hr 100 year et
, 2 Rainfall=7.00" e =
7 Runoff Area=44,000 sf Z Type 1l 24-hr 100 year
) 7 Runoff Volume=0.3 af Z Rainfall=7.00"
£ ,zf Runoff Dapth=3.72': 2 .? Runoff Area=28,620 sf
i 0 Flow Length=265' " % Runoff Volume=0.2 af
% s"’#e:':f;“n E 1 7 Runoff Depth=3.94"
y z c=14.6 min i Flow Length=180'
? CN=71 1 i*‘
22 i Te=12.2 min
A 8 CN=T3
e A AT I g 3 e
8 7 8 5181112 314101817 1 1202122233 25 267203031 33334 3063 I0I001 4T L340 434847 48 2"%
Tiowm {hvurs) A.. '::”///;z e
B P 220020 A2 2 A o g
8122 €887 88011 A1 U 202122 TI24T5 26272020 X001 X DT M40EIETT I I04 1633408454742
e frouns)
Megunko Drainage 2 Type Wl 24-hr 100 yoor Raintah=7.00" Megunko Dralnage 2 Type lll 24-hr 100 yoar Rainfaii=7.00"
Prepared by Microsoft Printed 51272016 Prepared by Microson Printed 8122016
Hyd9CAD® .10 w/n 01413 © 2011 HydpCAD Software Sokftions LLC Page 3 HydroCAD® §.10 i 01413 & 2011 HydroCAD Sofiwars Sohsions LLE Pagn 4

Summary for Subcatchment Pri: Pri Developed Area Front
Runofft = 58cfs @ 12,01 hrs, Volume= 0.4 al, Depth= 6.78"

Runcff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, ¢t= 0.01 hrs
Type Il 24-hr 100 year Rainfall=7.00"

Area (s o]

4] 30320 98 Paved parking and

Roofs
400 &1 >78% Grass cover, Good, HSG B

30,720 88 Weightod Average

400 1.30% Pervicus Area
30,320 98.70% Imparvious Area
Te Lengih Slope Velocty Capacily Descriplion
[min) eed fuf sec [cfs
10 76 00170 122 Sheet Flow,

Smooih sufaces n=0.011 P2 320"

Subcatchment Pr1: Pri1 Developed Area Front
Hydeograph

Type [l 24-hr 100 year

s Rainfall=7.00"
Runoff Area=30,720 sf

Runoff Volume=0.4 af
Runoff Depth=8.76"
Flow Length=75"
Slope=0.0170'1
Te=1.0 min

CN=88

Prone fets)

AR AR NG

DS

AT0 e
o

° - R o P A 0 e el
0112458700 M|mmuﬁ|rm!n2£n1mmmwm)m&mru

Summary for Subcalchmeant Pr2: Pr2 Overtand to West
Runoffl = 14cfs @ 12.09 hrs, Velumes 0.1 af, Deptha 3.83°

Runoff by SCS TR-20 method, UH=SCE, Time Span= 0.00-48.00 hrs, dt= 0.01 hes
Type ill 24-tw 100 ysar Rzinfall=7,00"

Area(sf) CN__Deseription

8380 77 Woods, Good, HSG D

4 81 >75% Gras r, Good HSG B
13,580 72 Weighted Average
13,560 100.00% Pervious Area
Te Length Siope Velocty Capacily Description
min] (32} fumy M/sec) (56}
54 40 0.1000 012 Sheet Flow,

Woods: Light underbrush pe 0400 P2z 3200
10 140 0.0130 228 7.45 TrapNVee/Rect Channgl Flow,
BotW=5.00" D=D.50' 2 3.0 Top W=B.00"

n= 0.040 Earth, cobbie betlom, tiean sides

Sub Pr2: Pr2 Overiand to West
Hydrograph

64 180 Tatal

? Type [l 24-hr 100 year

‘ Rainfall=7.00"

o g Runoff Area=13,580 sf

T 2 Runoff Volume=0.1 af
I ?} Runoff Depth=3.83"
e Flow Length=180'

i Te=6.4 min

) CN=72

TR

=

A7
A A AT B e A

e
8123458 TaR0N 718152021222
Time (hours)




Megunko Drainage 2 Tyvpe Uil 24-hr 100 yaur Ra!nM—? (s
ed 5122016

Prepared by Microsoft
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Summary for Subcatchment Pr3: Pr3 Overland to East

Runoff = 07cfe g 1205 hre, Volume= 0.0 af, Depth= 2707

Rurolf by SCE TR-20 method, UH=ECE, Time Epan= 0.00-48.00 hts, dt= 0.01 hrs

Type Il 24-hr 100 year Rainfa¥=7.00"
Asea(sf) CN Dascription
9320 61 >75% Grass cover, Good, HSG B

9320 100.00% Pervious Ares
Te Length Slope Velocity Capacity Description
) et s8¢ (cfs]
32 35 0.0400 0.18 Sheet Flow,

Grass: Shod n=0.150 P2=23.20°

Subcatch Pr3: Pr3 Overland to East

Megunko Drainage 2 Type ili 24-hr 100 year Rainfall=7.00"

Prepared by Microsoft Prinled £12/2016
HydroCADS 9,30 &/n 01413 & 2011 HydroCAD Soliware Solstioms LLC Page 6

Summary for Sub hment Prd: Pr4 Developed Area Rear
Runoff = 38cls@ 12.01 hrs, Volume= 0.3 af, Depth= 6.76"

Runeff by 5CS TR-20 method, UH=SCS. Time Span= 0.00-48.00 hrs, di=2 0.01 hrs
Type Il 24-hr 100 ysar Rainfall=7.00"

Asea (s CN Descriplion
20000 S8 Paved and Roafs
20,000 100.00% Impervious Area

Tc Lonpth  Siope Velocily Capacity Description
min sec) efs)

[¥] 60 0.0200 1.24 Shest Flow,
Smooth swfaces n=0.011 P2=3.207

Subcatechment Pr4: Pr4 Developed Ares Rear

Nydrograpn Hydrograph
os : N . ’ . : -
! Typedlt. 24-hr 100 year 4 Type lll 24-hr 100 year
s . Ralnfall=7.00" g . Rainfali=7.00"
] - Runoff Area=8,320 sf s g Runoff Area=20,000 sf
” Runoff Volime=0.0 af g Runoff Volume=0.3 af
g o= Runoff Depth=2.70" g ) Runoff ' Depth=6.76"
| P Flow Length=35' i ﬁé Flow Length=60'
= : 2 Slope=0.0400 1 7 Slope=0.0200"T
'
. Tc=3.2 min 14 Tc=0.8 min
B2 1 Fi
o G CN=61 ,;‘ CN=88
o &
m: o k52 : Rk L A L S P P i g
123488720 ¥ ? G
Tema ure)
Megunko Dralnage 2 Type il 24-tr 100 year Rainfall=7.00" Megunko Dralnage 2 Type Il 24-hr 100 yoar Rainfali=7,00°
Prepared by Microsaft Printed 51272016 Prapared by Microsoft Printed §/12/2018
EhydoCAD® 840 whn 01413 © 2011 HydraCAD Sofiware Sohrions LLC Pago] roCAD® 8,10 wn Q1413 © 2011 HydroGAD Sohwate Page 8
Summary for Reach AP1: Proposed Analysis Point - Wast Summary for Pond 1P; Infiltration System - 1
Inflow Area = 1.478 ac, 78.26% Impervigus, hﬂwoepthn 122" for 100 ysar event Infiow Area = 0.705 sc, 88.70% Impervious, lmowbepﬂ'l- 6.75" for 100 year event
Inflow = 1.9¢fls@ 1235 hrs, Volume= intow = 58cfs @ 12.01 e, Volumes
Outflow = 15¢cis @ 12.35 hra, Volume= o.tm Atierr= 0%, Lag= 0.0 min Outfiow = 13cts@ 12.36 hrs, Veolumes ucai Atten= 78%, Lag= 21.0 min
Discarded Odcfs @ 12.36 hrs, Volumes 0.4 af
Routing by Stor-Ind+Trans meihod, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs Primary = 08cfs @ 1238 hrs, Volumes= 0.0 5
Reach AP1: Proposed Analysls Point - West Reuting by Storind melhod, Time Span= 0,00-48.00 hrs. dt= 0.01 hrs /2
Hyer Peak Elsv= 192,18' @ 1236 hrs  Swf Areas 8,560 51 Stomages 8,335 of
e Plug-Flow detention time= 127.5 min caleulated for 0.4 af (100% of inflew)
] T Ouiom Conter-of-Mass det. timao 127.4 min ( 865.7- 7383 )
2 H —
7% Inflow Area=1.476 ac Voume __bven AviSiomse Siomse Despton
77 191.50° 6413¢! 25.00W x 342.00'L x 2.00'H Prismatoid
2% 17,100 ¢f Overall - 1,058 cf Embedded = 16,032 f x 40.0% Voids
Ze 2 192.00 1,068 1  12.0%D x 340.0'L Plpe Storage x4 Inside #1
»ﬁ?" 5] 192.00 75cf _4.00°0 x 6.00'H Vartical Cone/Cyfinder mpervious
H i?&‘ 7556 ¢! Tolal Avallable Storage
b n,”/é’)ﬂ DeviceRo i Outlel Devices
28 #1 Discarded  191.50° 1.020 Inmr Exfiltration over Wetted area
1645 Conductivity 1o Greundwater Elevation v 189.50"
A #2  Dovikel 183.00" 4.0'long Sharp-Crewtad Rm:umubur Welr 2 End Contraclion(s)
2 #3  Pdmary $92.50' 120" Round Culvert L=50.0' Ka= 0500
65 Iniet/ Outlet Invert= 192.50'/ 192,00 S=0.01007 Ces 0.900

5
Xy

fom e e ke Ao DA, LI WL YO e LSO
AL s /4‘2’/””’4&//“/]/4&%&%‘"‘

L3
=z-lal‘nnu-l-aranaannun:naunu
v o)

= 0.012

Discarded OutFlow Max=0.4 cis @ 12.38 hrs HW=193.16' (Free Discharge)
12Exflitration { Cantrols 0.4 cfs)

Primary OutFlow Mex=0.Bcfs @ 12.36 hs HW=193.16 (Free Discharge)
=Culvert (Passes 0.8 cfs of 1.5 cfs potentlal flow)
-2=2§harp-Crested Rectangular Welr (Weir Conirols 0.8 cfs & 1.31 fps)
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Flgw ()

Pand 1P: Infiltratlon System - 1
Hydeograph

l'ﬂw—
Inflow Area=0.705 ac | S5
Peak Elev=193.16"
Storage=6,335 cf

ldll-luullunnnnumuusunaunu
Time {hours)

Megunko Drainage 2 Typa ili 24-hr 100 year Rainlali=7.00"
Prepared by Microsoft Ponted 51272018
HydreCADS 9.10 wn 01413 © 2011 HydreCAD Software Sohtions LLC Page 10

Summary for Pond ZP: Infiltration System - 2

Inflow Area = 0.4568 ac,100.00% Impegvious, Inflow Depth= 8.76° for 100 year ovent
Inflow = 38els @ 12.01 hrs, 03!

Outllow = 0Bcis @ 12.35hrs. Volume= 0.3 al, Atten= 50%, Lag=22.3 min
Discarded = 02¢cfs @ 12.38 hrs, Volume= D2af

Primary = 05cis @ 12.38 hrs, Volume= 0.0 af

Rowting by Star-ind method, Time Span= 0.00-48.00 hrs, di= 0.01 hrs 1 2
Poak Elev= 163.12 @ 12.28 hes Surf.Ampa= 5,936 st Storage= 4,254 of

Plug-Flow detention times 166.3 min calculated for 0.3 af (100% of nflow)
Center-of-Mass det. ima= 155.2 min ( 893.4 - 738.1)

Volume Invert _ Avail.Storage Storage Descripfion

] 181.50' 4485¢cl  28.00°W x 212.00°0 x 2.00'H Prismatoid

11,872 of Overall - 660 of Embedded = 11,212 ¢f x 40.0% \olds
#2 192.00 €50c! 207D x 210,00 Plpe Storage x4 Inside 81
) 19200 76 ¢! _4.00° x 6.00°H Vertical ConeiCylinder -impervious

5220¢f Total Avaliable Storage

Devica_ Routing tnvert Outiel Davices

#1  Discarded 191.50° lubhwsuﬁlmbonuwswmma

= 188.50'
#2  Device 3 183.000 4.ﬂ‘hnﬁ3h|rp-ﬁ'whdmnﬂldiﬂ\'elr 2 End Contracuon(s)
#3  Pdmary 19250 12.0° Round Culven L=80.0° Ke=0,500
Inlet / Outlet inveri= 192.60° 1 182.00' S=0.0100% Cc=0.900

n= 0.012

gfumml OutFlow Max=D.2 efs @ 12.38 hrs HW=153.12' (Free Dlscharge)
1=Exfiltration (Centrols 0.2 cfs)

Primary OutFlow Max=0.5 cls @ 12.38 hrs HW=193.1Z (Free Discharge)
=Culvert (Passes 0.5 ¢is of 1.4 cfs palental flow)
2=8naip-Crested Rectangular Welr (Weir Controls 0.5 ¢fs @ 1.13 fps)

Megunko Dralnage 2 Type NI 24-hr 100 year Raintal=7.00"
Prepared by Microsoft Printed 5/12/2016
8. 2001 Boftware oms LLC Peag 11

Pond 2P: Inflitration System - 2

Fiowe fere)

Hydrograph

£
Inflow Area=0.459 ac §m~
Peak Elev=193.12"
Storage=4,254 cf
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Summary for Subcatchment Exi: Exlsting Conditions West

Runeff = 43cts @ 1220 hrs, Volume= 0.4 af. Depth= 474"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs. &i= 0.01 hrs
Typa U 240w NQAA 14 - 100 Year Rainfali=8.15"

— Amalsh CN Cuscdption
13,000 S5 Woads, Good, HSGB

31,000 77 Wo HSG D
44000 Ti1 Woighted Average
44,000 100.00% Pervious Area

Tc Length Slops Valocly Capseity Description
(min) _(feet) _ ("h) (Nfsec) [cfs)

105 60 0.0300 008 Sheat Flow,

Woods: Light underbrush 1= 0,400 P2= 320"
41 215 00300 087 Shallow Concentrated Flow,
Woodland Kv= 5.0ps

148 285 Total
Subcatchment Ex1: Existing Conditions Wast

- . Type I 24-hr NOAA 14 - 100 Yoar
Rasfag=g.15"

Runolf Area=24,000 sf

A Runoff Volume=0.4 of

3 / . Runolf Depth=4.71"

Megunho Dralnage 2 Type Il 24-hr NOAA 14 - 100 Year Rainfall=8.15"

wu_ommm«_mmuc = mg:_;
St y for Subcaichment Ex2: Existing Conditions East

Runoll = 32ds@ 1217 hrs. Volumes 0.3al, Depth= 494

Runsf by SCS TR-20 method, Tima Spans 0.00-48.00 hrs, dt= 0.01 hrs

UH=SCS,
Typa U1 24-hr NOAA 14 - 100 Year Ralnfal=8.15"

Ares (sf) CH mﬂ
4500 77 Woods, Good, HSG D
1120 55 Woods, Good, KSG B
14000 85 Graveifoads HSG B

20620 T3 Welghted Average
29,620 100.00% Pervious Area
Te Lengih Slope Velocty Clpl:;y Description
(mil
10.5 5 0.0300 0.08 Shoet Flow,
Woods: Light underbrush n= 0.400 P2= 3207
12 70 00400 1.00 Shallow Concentrated Fi
Woodland Kv=50ips
05 70 00200 228

122 180 Total

Hydrograh
Z Type ftl 24-hr NOAA 14 - 100 Year
+ 7 Ralnfall=g.15"
7 S Runoff Arga=29,620 tf
’;’ Runoff Volumas=0.3 af
' Z . Runoff Depthe4.84™
iz % Flow Length=180°
3 é Tc=12.2 min
! ;Li.. ; CNaT3
'JI : . .
15 L‘é d L:
f{/ g
-
£ i
Ll ’25%%(— A a3 2 A AR R L P A 1 oA,

Lse -
0123450709018 HENNI RIS MITI I 1 ZIIIUIM0NITI IR0 €144 43484748
Tiemy [howrs]

Megunko Dralnago 2 Type i 24-hr NOAA 14 - 100 Year Rainfeli=8.18"

Prepared by Microsoft Printed 84272018
#/n 01413 ©2011 Sofwars uc Paced
Summary for Subcatch Pri: Pr1 Developed Area Front

Runalt o 67cis@ 1201 hrs, Volumes ©.5 af, Depth= 7.817

Runeft by SCS TR-20 Tima Span= 0,.00-48.00 hrs, dt= 0.01 hrs

UH=SCS8,
Type Hl 24-hw NOAA 14 - 100 Year Ralnfall=8.15"

Area CN n
. 30320 98 Paved parking and Roofs
400 81 >75% Grasy cover, Good HSG B
30720 98 Waeighted Average
400

1.30% Pervious Area
30,320 98.70% impervious Asea
Tc Length Slope Velocity Capachy Description
i ot cfs
1.0 75 0.0170 122 _Shest Flow,

Smooth sufaces n= 0.011 P2= 320"
Subcatchment Pri: Pri Developed Area Front

T T
, s wacr P . o 'r
’ 7 Type tll 24-hr NOAA 14 - 100 Year
W : "Raindall=g8.18""
Runoff Araa=30,720 sf
Runoff Volume=0.5 af
.Runeff Depth=7.91"
Flaw Length=75
Stope=0.01T0"F
- Tea1.0 min:
CN=08

Flow [chs)
-

" sy
o L2 . e P e
[ARSTERRY ] |m||nums-uumnm';mummmmmmmwm-buu

Megunko Dralnage 2 Type /it 24-hr NOAA 14 - 100 Year Ralnfel=8.15"

Prepared b; Microsoft Printed §12/2016
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8 y for Sub nt Pr2: Pr2 Overland to West

Runof = 1.7cs @ 1200 hrs, Volume= 0.1 af, Depth= 483"

Runoff by SCS TR-20 method, UH=SCS, Time Spana 0.00-48.00 hrs, 1= 0.01 hrs
Type i1l 24-hr NOAA 14 - 100 Year Rainfall=8.15

___Avea(sh CN Description
B380 V7 Woeods, Good, HSG D
4 61 _>75% Grass cover. Good, HSG B
13,580 72 Weighied Average
13,580 100.00% Pervious Area.

Te Length Slope Velocity Capacity Description
in e ) (-7 .
54 40 0.1000 0.12 Shewt Flow,

Woods: Light underdrush n= 0.400 P2=3.20
1.0 140 00130 229 745 Trap/Vee/Rect Channel Flow,
BolWe5.00" D=0.50' Z= 3.0 Top.Wa8.00"

n= 0.040 Farth, cobbie botlom, cloan sides

84 180 Total

Subcatchment Pr2: Pr2 Overland lo West
Hydrograph

Type Il 24-hr.NOAA 14 - 100 Year
Ralnfall=g.15*

Runoff Area=13,580 sf

Runeff Velume=0.1 af

Runoff Depth=4.33*

Flow Length=180"

Te=8.4 min

CN=72

J<is
WA
o \ETTES T
Cr1r345aTmy lﬂ|\|2ﬂMl!Hll!ill%?‘ﬂﬁ?ﬂlﬂﬂlﬂ“"ﬂ!“!%ﬂ
(hoxss)




Megunko Dralnage 2 Type 1l 24-he NOAA 14 - 100 Yoar Rainfoli=6.15"
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Summary for Subcatchment Prd: Prd Overland to East
Runefil = 1.0ets @ 1205 hys, Valumes 0,1af, Depth= 356"

Funolf by SCS TR-20 melhod, UH=5CS, Tima Spane 0.00-48.00 hrs, di= 0.01 hrs
Type 1l 24-hr NCAA 14 - 100 Year Ramiali=8.15"

Area{sf) CN _Descripicn

9320 61 >75% Grass cover, Good HEG
8320 100.00% Pervious Aras

Te Length Slope Velocity Cepacity Deseription
mun] feel) &c efs)
32 35 0.0400 o.18 Sheet Flow,

Grass: Shord n=0.150 P2=3.207

Subcatchmont Prd: Prd Overland to East

Hydrograph

! % Type it 24-hr NOAA 14 - 100 Year
ﬁ Rainfali=8.15"
I A Runoff Area=3,320 sl
g Runctf Yolume=0.1 af
g Runaff Depth=3.56"
H 4 Flow Length=3§"
1 z Slope=0,0400"F
i 7 To=3.2 min
7 CN=61

-

7

Ly

b o R T

12488780 mm-num’euﬁltmmmlmiummmrk:omlmmm
Tirtw (hosrs)

Megunko Dralnage 2 Type Il 24-hr NOAA 14 - 100 Year Rainfol)=8.15"

Prepared by Microsoft Prinied 51212018

HydrsCAD® 8,10 win 01413 © 2013 HydroCAD Softwpre Solubona LLC P2306
Summary for Subcatchment Prd: Prd Developed Area Roar

Runoll = 44cls @ 12.01 hrs, Volumes 0.3 af, Depti= 7.91"

Runof! by 5C8 TR-20 method, UH=SCS, Time Span= 0.00-48.00 hra, di= 0.01 hrs
Type |l 24-hr NOAA 14 - 100 Year Rainfall=8.15"

Area II_I‘l CN__Descripticn

s 20000 88 Paved parking and Roofs
20,000 100.00% [mpervious Area
Te length Slops Velocity GCapacly Description
min] /R 115 )

[A} 60 0.0200 124 §heet Flow,
Smooth surfaces n=0.011 P2=320"

Subcatchment Prd; Pr4 Developed Area Rear

Hydrograph
=)
'?g Typo |Il 24-hr NOAA 14 - 100 Year
y g Ralnfall=8.15"
g Runcif Aroa=20,000 sf
£ Runoff Volume=0,3 af
. g Runaff Depth=7.51"
5 g Flow Length=60
7 d Stope=0.0200 "
i ] ¥ Te=0.8 min
HoA
1
! 27
T

L] a o " * >
012342873 im|mauuummm|'ﬁxmsmmnwlmmmrmq¢

Megunko Dralnage 2 Typa l 24-hr NOAA 14 - 100 Year Rainfali=8.15"
Prepared by Microsoft Pdnled 512/2018
CAD® .10 wh 01413 ©2011 re e Pagel

Summary for Reach AP1: Proposed Analysls Point - West
Inflow Afeq = 1.476 ac, 7B.26% Impervious, Inflow Depth = 198" for NOAA 14 - 100 Year avent
Infiow = 39¢cis @ 1217 hry, Volumes 02ef
Cutflow = 39¢fs @ 1217 hrs, Volumes 02 8l, Atter= 0%, Lag=0.0min
Rouimg by Star-Ind+Trans method, Time Spans 0.00-46.00 hrs, dta 0.01 fws
Reach AP1: Proposed Analysis Point - West
Hydrograph

5

= Inflow Area=1.476 ac
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Megunko Dralnago 2 Type lit 24-hr NOAA 14 - 100 Year Rainfali=8.15"

Prapared by Microsoft Printed S/12/2016
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Summary for Pond 1P: Infiitration System - 1

Infiow Area = 0.705 ac, §8.70% Impervious, Inflow Depth= 7.81" for NOAA 14 - 100 Year event
Infow = 8.7cis @ 1201 hvs, Volumgn 0.5 af

Outflow = 21cis @ 1223 hrs, Volume= 0.5 af, Atten= 68%, Lag= 13.1 min
Discarded = 04 cts @ 1223 hrs, Volumes 0.4 af
Primary = 1LTcts@ 1223 hrs, Volume= 0.1al

Routing by Stor-Ind method, Time Span= 0.00-48.00 hre, dt= 0.01 hrs/ 2
Peak Elev= 183.28' @ 1223 hrs  Surf.Area= 8.550 81 Storage= 8,684 of

Plug-Flow delantion tme= 120.5 min calculated for 0.5 al {106% of inflow)
Center-ol-Mass del. time= 120.4 min (8568 - 736.3)

Volume Inven Avail St j=1 e Deoseriplion
L 191.50° 6413 cl 26.00W x M42.00°L x 200'H Prismatold
17,100 cf Overall - 1,068 cf Embedded = 16,032 of x 40.0% Voids
2 182.00° 1,088¢cl 12.0° D x 340.0°L Pipe Storage x4 Insice 81
3 15200 75¢f _4.00D x 6.00°H Vertical Cone/Cylinder -Impervious
7,556 ¢f Total Available Storage
Device Routing lnverd _ Outist Devices

#1  Oiscarded 181.50' 1.020 in/hr Exfiltration over Wetted area
Conductivity 16 Groundwater Elevallen = 188.50°

#2 Device d 193.00 4.0 long Sham-Crested Rectangular Weir 2 End Centrectien(s)
#3  Primary 152.50' 12.0" Round Culvest L= 50.0' Ke=0500
tnlel / Outlet Invert= 182.50° 7 192.00° 5= 0.01007 Co=0.900
n=0.012

Dincarded OutFlow Max=0.4 ¢fs @ 1223 hrs HW=193.26' Discharge
T icExfifration (commn.lcfg Free !

Primary Outflow Max=1.7 ¢fs @ 12.23 hrs HWa193.28' (Free Discharge}
- ert (Passes 1.7 ofs of 1.9 ¢fs polential fiow)
=3harp-Crested Rectangular Welr {(Weir Controis 1.7 efs @& 1.67 fpy)
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Pond 1P: Inflitration System - 1 Summary for Pond 2P: Infiltration System - 2
tporeonn Inficw Area = 0.458 8c.100,00% Impervious, Innwnnplh- 781" for NOAA 14 - 100 Year event
T Infiow = ddcis @ 1201 hws, Volume= o
o Oulflow = 1.4c3@ 1223 hrs, Volumas a:ur Atten= 66%, Lag=13.2 min
Inflow Area=0.705 ac | |Bax=~ Discardad = 02cl@ 1223 hrs. Vohmes 3 af
¥ Peak Elev=193.26' Pomary o 12cIs@ 17223 hrs, Volume= onaf
[ = 1 Routing by Stor-Ind method, Time Span= 0.00-48,00 hrs, dia 0.01 hrs /2
* Storage=6,634 cf Peak Elov= 152.20° (@ 1223 hrs Burf.Area= 5,936 31 Slorage= 4447 cf
. Plug-Fiow datention time= 145.8 min caiculated for 0.3 af (100% of nflow)
.: i Canler-of-Mass det. time= 14583 min (881.9-738.2)
! Volums Invert Avail Slorage St e Deseri
3 (3 191.50° 4485¢1 28.00°W x 21200 x 2.00H Prismatoid
11.872 ¢f Overall - 660 cf Embedded = 11,212 ¢f x 40.0% Voids.
A w2 192.00" 660l 12.0° D x 210.0°L Pipa Storage x 4 Inside 81
oy 9“’ TR (2] 192.00° 15¢f  4.00°D = 6.00'H Vertical Cone/Cylinder -Impervious
! e 5.220¢1 Total Avaltabla Storage
Device Routing Inysa  Qutiet Devices
#1  Discarded 19150 1.020 in/hr Exfiftration over Surface area
Conductivity to Groundwater Elevation = 188.50°
#2  Deviced 193.00' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)
23 PAmary 19250° 1207 Round Culvert L=50.0° Ke= 0500
Iniet / Outiel Inverts 162.50'/ 192.00° S=0.0100" Ce=0.9800
n= 0,012
Emm OutFlow Max=0.2 cfs @ 1223 hrs HW=193.20' (Free Discharge)
1=Exfiltratlon { Conlrols 0.2 cfs)
ary OutFlow Max=1.2¢fs @ 1223 hrs HWe16320' (Free Discharge)
=Culvert (Passes 1.2 ¢fs of 1.8 cfs potentlal flow)
-2=Sharp-Crested Rectangular Welr (Welr Controls 1.2 cfs @ 1.46 fps)
Megunko Dralnage 2 Type I} 24-hr NOAA 14 - 100 Year Rainfal=8.156"
Prepared by Microsoft Printed 5/12/2018
o 10w/ 01413 ©2011 HydroCAD ue Page 11
Pond 2P: Infiltraticn System -2
Hydrograph
Do
C 3 Outom
-§ Inflow Area=0.459 ac | |Boxs
& Peak Elev=193.20"
“ - q Storage=4,447 cf
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Stormwater Operations and Management Plan
and Long-term Pollution Prevention Program

Stormwater Management System
Megunko road
Ashland, MA
January 27, 2016
Revised 5/10/2016

This Operation and Maintenance Plan has been prepared in accordance with the MA Department of
Environmental Protection stormwater standards and recommendations outlined in the stormwater handbook.
This plan outlines the minimum efforts necessary to ensure that the stormwater collection and treatment
system and sedimentation and erosion control system for this site operates in accordance with
Massachusetts Department of Environmental Protection (DEP) stormwater management policy. Efforts in
addition to the minimum listed herein may be required to ensure adequate stormwater management.

This plan includes general site restrictions, routing/mon-routine operation and maintenance; reporting and
record keeping; and an estimated budget.

Stormwater Management System Owner & Responsible Party

Ashland Landscape Supply or Current Property Owner
10 Waverly Street

Ashland, MA

508-620-6251

Stormwater Management System Components (see approved site plans for component locations)
s Deep sump catch basins

Drainage collection system

Drainage system outlet

Subsurface infittration systems (2)

General Site Restrictions

The following conditions are imposed as part of this Plan.
 lllicit discharges into stormwater management system are perpetually prohibited.
o The use of fertilizers should be limited to slow-release, low-nitrogen fertilizers.
e Uncovered and/or uncontained road de-icing materials shall not be stored on-site.

Operation and Maintenance:

All stormwater management facilities should be inspected a minimum of two times per vear, with at least one
of the inspections following a storm event. Upon completion of inspection, the inspector should specify any
necessary corrective actions to be taken by ownership of the facility. The items to be inspected and
maintained are described in the following sections.

Based on the observed conditions, the Responsible Party shall immediately schedule the appropriate
maintenance. Some minor maintenance, such as the removal of blockages, debris and saplings in the
basins may be conducted at the time of the inspection. More difficult maintenance activities, requiring
special equipment, will have to be scheduled, such as the removal of excessive sediment or the repair of
eroded areas. All sediment must be removed at least once per year.
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Catch Basins and Manholes

The actual removal of sediments and associated pollutants and trash occurs only when sumps are cleaned
out; therefore, regular maintenance is required. The more frequent the cleaning, the less likely sediments
will be re-suspended and subsequently discharged. Frequent cleaning also results in more volume available
for future storms and enhances the overall performance.

At a minimum, deep sumps should be inspected four times per year, and cleaned whenever sediment
accumulation exceeds half the sump depth (typically two feet), or at a minimum of once per year. Disposal
of the accumulated sediment and hydrocarbons must be in accordance with applicable local, state, and
federal guidelines and regulations. At each inspection, inspect gas trap hoods and repair as necessary.
Inspect outlet pipe and remove any debris.

Clamshell buckets are typically used to remove sediment. However, vacuum trucks are preferable, because
they remove more trapped sediment and supernatant than clamshells. Vacuuming is also a faster process
and is less likely to damage the hood within the deep sump catch basin.

Subsuiface Infiltration System
Detention structures shall be inspected after every major storm in the first few months after construction.

After this initial period, the systems should be inspected at least twice annually (spring and fall). The
Manhole covers should be opened and the system checked for accumulated debris and sediment. The
outlet structure should be checked for sediment accumulation and structural condition of the weir wall. If
sediment depasits are greater than 1 inches cleaning may be required. Drawdown time should be recorded
after at least one major rain event per year. If drawdown takes longer than 72 hours, remediation may be
necessary. The owner should contact a qualified engineer for recommendations.

Street Sweeping

Street sweeping of the roadway should be performed at least twice per year, preferably in the spring after the
snow has melted and in the fall, prior to snowfall. Disposal of the sweepings must be in accordance with
applicable local, state, and federal guidelines and regulations.

Debris Accumulation

The inspector shall check channels, inlets and outlets for both sediment and debris accumulations. Debris
and sediment shall be removed at the time of the inspection, if feasible. Sediment shall not be allowed to
accumulate and restrict flows. Most debris can be removed by hand or with hand tools (e.g. shovel). Some
larger objects, such as fallen tree limbs, may have to be cut up before removal by hand is possible.

Vegetation

The initial vegetation inspection shall occur four (4) weeks after final stabilization of the site: vegetation shall
be dense (and aesthetically acceptable on all portions of the project, including the side slopes, buffer strips
and the embankments). The inspector shall determine and document: (1) whether fertilizing is required (2)
the areas where grass shall be mowed, and (3) the areas which shall be protected against erosion. In
addition, recently seeded areas shail be inspected for failures.

Eroded areas shall be filled and compacted, if necessary, and reseeded as soon as possible. If an area
erodes twice, then a geotextile fabric is to be installed to stabilize the area to allow vegetation to be
established. These maintenance activities shall take place during the planting season. Areas affected by
lack of rainfall shall be watered. If a recently established vegetated area is determined to be inadequate for
erosion control it shall be refertilized with microbial release, not sulfur encapsulated, fertilizer, (using half of
the rate originally applied). If the stand is more than 60% damaged, it shall be reestablished, following the
original preparation and seeding instructions. Areas of repeated erosion/scour problems shall be lined with
riprap only after twice attempting to stabilize the area with geotextile fabric.
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Pipe Inlets / Qutlets
Outlet structures shall be checked for: (1) signs of seepage, (2) separation of joints, (3) cracks, breaks, or

deterioration of materials, and (4) differential settiement. The outlet channel itself shall be free from
obstruction (e.g., fallen trees) and bank scour, or the undermining of riprap.

Eroded areas shall be re-vegetated as described under “vegetation”. In channels with repeated erosion
problems, the slope may have to be cut flatter to help reduce velocities, or riprap may have to be added to
protect the slope. When slope failure or settlement is apparent, damaged areas shall be filled, compacted
and graded. Damaged natural areas along the outlet channel shall be filled, compacted, and reseeded, or
lined with geotextile fabric, if necessary. Damaged rip rapped areas shall be replaced and supplemented.

The inspector shall ensure that there are no signs of scour around the inlets. Vegetation and riprap shall be
in good condition (e.g., grass shall be dense and heaithy looking; riprap shall be free from undermining
and/or deterioration). Inlet structures shall be free from cracks, breaks, or deterioration of materials. If scour
Is evident, the damaged area shall be filled, compacted and reseeded, stabilized with a geotextile fabric, or
lined with riprap in that order. If rip rapped areas have been damaged, the riprap shall be replaced or
supplemented. The use of concentrated flow dissipation devices, such as level spreaders, may help o
eliminate inlet scour problems.

Riprap Swales
Swales and channels should be free from obstruction and bank scour with no undermining of riprap. The

spillway should show no signs of settlement, erosion, or slope failure. Damaged natural areas along the
swale/channel side slopes should be filled, compacted, and reseeded. Damaged rip rapped areas should be
replaced and supplemented. If displacement re-occurs, larger stone size should be utilized.

Snow Removal

Snow shall not be plowed toward the wetland areas. All catch basins shall be uncovered and functional
immediately after snow plowing. The roadway has a cul-de-sac turnaround for emergency vehicle access.
This area shall be kept free of snow and debris, and shall remain accessible at all times.

Reporting and Record Keeping

The responsible party will be responsibie for maintaining accurate Maintenance Logs for all maintenance and
inspections. The maintenance logs shall be kept on site for a minimum of three (3) years and be available for
inspection by the Town municipal departments or other auditing authority, including inspections, repairs,
replacement and disposal (for disposal, the log shall indicate the type of material and the disposal location).
This will be a perpetual requirement of the Owners. The Site Maintenance Log will be completed as
described above, and at a minimum will include the following items:

Date activity performed;

Last rain event;

BMP’s inspected and condition:

Specific maintenance task;

Staff or contractor performing activity:

Verification of maintenance activity;

For disposal include type of material and the disposal location; and
Recommended additional maintenance tasks.

® ¢ o © & o © o

Estimated Budget

The ?stima_ted annual budget to perform the routine scheduled maintenance is approximately $3,000 for the
BMP’s. This estimate does not include the repair of structures, pipes, embankments: cleaning drain lines;
snow plowing; or other non-routine tasks.

Stormwater Operations and Management Plan and Long-term Maintenance Program Page 3 of 5




Easements
None required.

Emergency Response Plan / Spiil Control Practices
On-site storage of hazardous materials shall not be allowed.

In the event of an accident in the roadway or on individual lots, where a significant amount of gasoline or
other petroleum product is released, the following procedure should be followed:

1. Immediately contact the following agencies:

Ashland Fire Department (508) 881-0132
MassDEP Emergency response (888) 304-1133

2, Provide support to agencies listed above, which may include contacting an outside contractor to
provide clean-up or contacting a Licensed Site Professional (LSP) to lead the clean-up.

If the volume of spill has reached a catch basin, the structures should be cleaned by a licensed liquid waste
hauler. The outlet to the drainage system should be inspected. If there is evidence of discharge from the
drainage system, additional corrective actions must be taken extending to the receiving water or beyond.
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MAINTENANCE INSPECTION LOG FORM

Mequnko Road
Ashland, MA

Contractor Date

OPERATION Inspected Cleaning / Maintenance required

Inspect Catch Basins & Inlets
Inspect Drain Outlets

Inspect Drain lines for blockage

Inspect Infiltration System 1

Inspect Infiltration System 2

Inspect Roof Drains for blockage

oombkwLMN~

Inspect Vegetation On-site

COMMENTS / MAINTENANCE REQUIRED:
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Stormwater Pollution Prevention Plan

for

Megunko Road
Ashland, MA

January 27, 2016
Revised 5/10/2016

This Stormwater Pollution Prevention Pan has been prepared in accordance with the MA Department of
Environmental Protection Stormwater Standards and NPDES General Construction Permit for Stormwater
Discharges from Construction Activities. All work shall be in accordance with the order of conditions
issued by the Local Conservation Commission.

1.1 Project Information

Project Name and Location: Megunko Road

Ashland, MA

Owner Name and Address: Ashland Landscape Supply LLC
18 Waverly Street
Ashland, MA

Site Operator: Same as owner

Accompanying Documents: Plans titled “Site Plan for Megunko Road, Ashland, MA” prepared by
Connorstone Engineering, Inc., are to be considered a part of this

document.
NDPES Tracking Number:
Latitude/Longitude: Lat: 42° 15' 36"
Long: 71° 28’ 07~
Project Description: Commercial Site Plan for Contractor Garages
Estimated Dates: Start; Summer 2016

Completion: Summer 2017

Name of Receiving Waters: Sudbury River

Estimated Area of Disturbance: 1.5 Acres
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1.2 Contact Information / Responsible Parties {complete prior to construction)

Operator(s):
Company Name: Ashland Landscape Supply
Address: 18 Waverly Street, Ashland, MA
Telephone #: 508-620-6251
Area of Control: Entire Site

Project Manager(s) or Site Supervisor(s):
Company Name: Same as Operator
Name:

Address:
Telephone #:
Area of Control: Entire Site

This SWPPP was Prepared by:
Connorstone Engineering, Inc.:
10 Southwest Cutoff
Northborough, MA 01532 / 508-393-9727

Emergency 24-Hour Contact:
Company Name: Same as Operator
Name:
Address:
Telephone #:
Subcontractors:
Each subcontractor engaged in activities at the construction site that could impact stormwater must be
identified and sign the Subcontractor Certifications/Agreement (Attached).

1.3 Existing Conditions

The subject site consists of a 1.69 acre parcel of land located at the corner of Megunko road and Cherry
Street shown as Assessors Map 14, Parcel 44 Under the existing conditions, the site is partially
developed as a gravel parking lot along Cherry Street. The remaining area is undeveloped and wooded.
Site zoning includes the Industrial zoning district, Photovoltaic Overlay, and Add A’ Overlay. The existing
topography is generally flat with a gradual slope away from a high point near the center of the site.

1.4 Proposed Development / Nature of Construction Activities

The proposed plan includes construction of an 11,100 sq ft. +/- building containing 11 units for Contractor
garages/offices. The work also includes a paved driveway, 48 parking spaces; drainage and stormwater
structures; utility connections; and required site work. Site access will include two curb cuts off Megunko
Road to allow circulation throughout the site. The additional traffic generated from the proposed project is
minimal, and would not have an impact on Cherry Street or the surrounding area.

The proposed building will be serviced by the municipal water and sewer systems. The water connection
has been proposed off the water main within Cherry Street. Each unit will have an individual service and
shutoff. The closest public sewer main is located at the corner of Cherry Street and Park Road. A sewer
main will be extended approximately 200 feet down Cherry Street, ending with a manhole located in front
of the proposed building. Each of the units will have a separate sewer service. Floor drains within the
units will be connected to an oil/gas trap prior to connection to the sewer system.
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The overall project will result in 50,320 square feet of impervious area and require a disturbance area of
approximately 65,000 square feet. The proposed building and limit of work has been designed toc maintain
an undisturbed buffer of at least 25 feet around the on-site wetlands.

The proposed stormwater management system has been designed in compliance with the MassDEP
Stormwater Standards and the Ashland Stormwater Bylaw. The proposed system will collect runoff from
the paved surfaces and provide treatment, detention, and recharge thought subsurface infiitration beds.

1.5 Construction Site Estimates

Total parcel area: 1.69 +/- acres
Total land disturbance: 1.5 acres
Impervious area before construction: 0.0 acres
Impervious area after construction:; ~ 1.1 acres

1.6 Sensitive Areas / Wetland Resources

Regulated wetland resources areas are located along the westerly property line and include an
intermittent stream with bordering vegetated wetlands. The wetland has a drainage area of approximately
0.3 sg. miles and is not shown on the USGS mapping.

1.7 Discharge Information

The proposed site drainage will discharge to the on-site wetland system that ultimately flows to the
Sudbury River. The Sudbury River is classified as Class B Warm Water. Based upon the Massachusetts
year 2014 integrated list of waters this surface water is an impaired water for mercury in fish tissue, and is
listed as a Category 5 water, 'Waters Requiring a TMDIL.'

1.8 Endangered Species Certification

The proposed project is not located in an Estimated or Priority Habitat of Rare Wildlife as indicated on the
2008 Estimated Habitat Map of State-Listed Rare Wetland Wildlife published by the Natural Heritage and
Endangered Species Program (NHESP)

1.9 Potential Sources of Pollution

Potential sources of sediment to stormwater runoff;
¢ Clearing and grubbing operations

Grading and site excavation operations

Vehicle tracking

Topsoil stripping and stockpiling

Landscaping operations

Potential pollutants and sources, other than sediment, to stormwater runoff:

» Combined Staging Area—small fueling activities, minor equipment maintenance, sanitary
facilities, and hazardous waste storage.

o Materials Storage Area—general building materials, solvents, adhesives, paving materials,
paints, aggregates, trash, etc.

o Construction Activity—paving, curb/gutter installation, concrete pouring/mortar/stucco, and
building construction.

¢ Concrete Washout Area

1.10 REQUIREMENT TO POST A NOTICE OF YOUR PERMIT COVERAGE.

The operator must post a sign or other notice conspicuously at a safe, publicly accessible location in
close proximity to the project site. At a minimum, the notice must include the NPDES Permit tracking
number and a contact name and phone number for obtaining additional project information. The notice
must be located so that it is visible from the public road that is nearest to the active part of the
construction site, and it must use a font large enough to be readily viewed from a public right-of-way.
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2.1 General Construction Sequencing of Major Activities
It is assumed that under normal conditions work will proceed in accordance with the following schedule.
However, the schedule is subject to change based upon field conditions and Owner input.

General hours of operation: Mon-Sat. 7:00 - 5:00 - Estimated project duration: 12 months

1. Install sediment barriers as indicated on the plans

2. Rough grade entrance off Megunko Road and install construction stone entrance.
Construction stone entrance to be replaced as needed to provide adequate storage capacity
for accumulated sediment storage from vehicles leaving the site.

Cut and remove trees. Stumps shall be left in place.

Prepare stockpile areas.

Construct temporary sediment basin at the location indicated on the plan. Stabilize slopes
with loam and hydroseed.

Remove stumps and strip/stockpile topsoil.

Perform rough earthwork, place foundations, and begin building construction.

Drain lines, underground utilities, and structures. infiltration systems to remain off-line

until binder course pavement and tributary area is stabilized. silt sacks shall be placed in
all inlets until project completion.

10. Place and compact roadway gravel and install binder pavement within roadway and
sidewalks.

11. Begin sweeping of all paved surfaces within the project site as necessary to prevent tracking
off-site and siltation buildup in the completed drainage system,

12, Loam and seed road shoulders, drainage swales and exposed slopes.

13. After building construction is completed , complete driveway construction including final
pavement, and loam and seed any remaining disturbed areas.

14. After inspection by the approving authority remove all remaining sediment control devises.

SN

©®®

2.2 Erosion and Sediment Controls

General Conditions — Prior to initiating construction, all sedimentation and erosion control measures
shall be installed as shown on the plans and detail drawings. This plan depicts the minimum required
sedimentation and erosion controls. The contractor shail empioy additional sedimentation. and erosion
control measures as necessitated by site conditions, or as directed by the owner, the owner's
representative, or the conservation commission to ensure protection of all wetland resources and control
sediment transport. if sedimentation plumes occur, the contractor shall stop work and install additional
sedimentation control devices immediately to prevent further sedimentation.

Temporary Stabilization — Topsoil stockpiles and disturbed portions of the site where construction
activity will temporarily cease for at least 14 days, shall be stabilized with a temporary seed and mulch no
later than 14 days from the last construction activity in that area. The temporary seed shall be Erosion
Control mix. Seeding shall be nutrient enriched hydroseed with tackifer and cellulose or other degradable
fibers capable of retaining moisture.

Permanent Stabilization — Disturbed portion of the site where construction activity ceases shall be
stabilized with permanent seed no later than 14 days after the last construction activity. The permanent
seed mix consists of tall fescue, and annual rye. Prior to seeding, ground agricultural limestone shall be
applied. Seeding shall be nutrient enriched hydroseed with tackifers and cellulose or other degradable
fibers capable of retaining moisture.

Mulch Filter Mitt (Perimeter Controls) — Prior to the commencement of work, Mulch Filter Mitt (or
approved equal) shall be installed along the edge of proposed development, and as indicated on the
plans. Additional barriers shall be located as conditions warrant or as directed by the owner, his
representatives, or the local authority. In some areas structures may have to be duplicated at regular
intervals up gradient of wetlands, and it may be necessary to provide crushed stone armor to fencing
when anticipated flows are expected to be heavy or fast.
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Track out controls / Construction Entrance — A stabilized stone apron construction entrance shall be at
all construction entrances to help prevent vehicle tracking of sediments. All vehicles shall enter and exit
the sit via the stabilized construction entrance. The contractor shall inspect the construction entrance
daily and afte heavy-use: If miud and soil clogs the-voids in the crushed stone reducing the effectiveness,
the pad shall be top dressed with new, clean stone. If the pad becomes completely clogged, replacement
of the entife pad may be necessary. Dump trucks hauling material from the construction site will be
covered with a tarpaulin.

Track out controls / Street Sweeping — Strest sweeping In the vicinity of the project area shall be
pefformied as neéded until the project limits have been stabilized. All sediment tracked outside the limit of
work shall be swept at thie end of each working day.

Inlet Protection —~ All existing and proposed drainage system inlets, which may receive stormwater flow
from disturbed areas, shall be provided with inlet protection (catch basin inserts). The contractor shall
maintain these devices until all work is completed and all areas have been adequately stabilized.

Temporary 'Sediment Traps / Basins ~ Sédiment traps and/or basins ‘shall be constiucted as shiown on
the ‘approved pians and as necessitated by field conditions. Thé minimiim volurne shall be 3600 cubic
feet:of-storage. for each: acre.of drainage area. Sediment traps/basinis should be readily accessibie for
maintenanice and sediment rémoval,-and should remain in operation and be properly maintained until the
site area is permanently stabilized by vegetation and/or when permanent structures are in place. Remove
basin after drainage area has been permanently stabilized, inspected, and approved. Before removing
dam, drain water and remove sediment; place waste material in designated disposal areas. Smooth site
to blend with surrounding area and stabilize.

Dust Control — Dust control measures shall be implemented and maintained properly throughout dry
weather periods until all disturbed areas have been permanently stabilized. Methods for dust control shall
include water sprinkling and/or other methods approved by the engineer.

Soil Stockpiles — Soil stockpiles shall be stabilized to prevent erosion along with perimeter
sedimentation controls. No materials subject to erosion shall be stockpiled overnight within 100 feet of a
wetland' unless covered. Stockpiling of material with high fines content is not recommended unless
protected from moisture.

Dewatering Operations — Dewatering operations, if required, shall discharge onto stabilized areas. All
discharge water is to pass through sedimentation control devices to prevent impacts upon water bodies,
bordering vegetated wetlands, drainage systems and abutting properties. No discharges from dewatering
operations shall be discharged directly to the drainage system.

Snow Removal — Snow shall be plowed to the snow storage area Indicated on the plans. Any excess of
that which can be stored on-site shall be removed. Snow shall not be plowed into the 25-foot buffer zone
to any wetland area or the stormwater basin. All catch basins shall be uncovered and functional
immediately after snow plowing. The snow pile shall be placed so that it will not interfere with runoff flow.

Topsoil - Topsoil s,hall be stripped and stockpiled on-site for reuse, unless otherwise noted on the plans
(per stockpile requirements). Materials shall be re-used on-site to the maximum extent practical. Any
excess shall be properly exported off-site.

Minimize Soil Compaction ~ Within the limits of the infiltration galley, the use of heavy equipment shall
be limited to the maximum extent practical.

Vehicle Washing — Vehicle and equipment washing, other than hose down with clean water, shall not be

allowed. All wash down water shall be directed to a sediment control device (not directly to any
stormwater drainage system or wetiand).
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The site superintendent, will select three individuals who will be responsible for inspections, maintenance
and repair activities, and filling out the inspection and maintenance reports. Personnel selected for
inspection and maintenance responsibilities shall be a “qualified personnel” as defined in section 4. D of
the GCP. Staff shall be trained in all inspection and maintenance practices for keeping the erosion and
sediment controls used onsite in good working order.

An inspection report will be made after each inspection. Copies of the reports shall be maintained on site.
At a minimum, the inspection report must include:

e The inspection date,

* Names, titles, and qualifications of personnel making the inspection;

e Weather information for the period since the last inspection inciuding estimate of the beginning
and duration of each storm event, approximate amount of rainfall for each storm event (in inches),
and whether any discharges occurred;

Location(s) of discharges of sediment or other pollutants from the site:
Location(s) of BMPs that need to be maintained:

¢ Location(s) of BMPs that failed to operate as designed or proved inadequate for a particular
location;

e Location(s) where additional BMPs are needed that did not exist at the time of inspection; and

o Corrective action required including implementation dates.

The inspection report must be signed in accordance with Appendix G, Section 11 of the GCP.

2.5 Staff and Training Requirements.
Prior to the commencement of earth-disturbing activities or pollutant-generating activities, whichever
occurs first, you must ensure that the following personnel understand the requirements of this permit and
their specific responsibilities with respect to those requirements:
* Personnel who are responsible for the design, installation, maintenance, and/or repair of
stormwater controls (including pollution prevention measures);
 Personnel responsible for the application and storage of treatment chemicals (if applicable);
Personnel who are responsible for conducting inspections as required in Part 4.1.1; and
Personnel who are responsible for taking corrective actions.

Notes: (1) If the person requiring training is a new employee, who starts after you commence earth-
disturbing or pollutant-generating activities, you must ensure that this person has the proper
understanding as required above prior to assuming particular responsibilities related to compliance with
this permit. (2) For emergency-related construction activities, the requirement to train personnel prior to
commencement of earth-disturbing activities does not apply, however, such personnel must have the
required training prior to NOI submission.

. The operator is responsible for ensuring that all activities on the site comply with the requirements of the
permit. The operator is not required to provide or document formal training for subcontractors or other
outside service providers, but you must ensure that such personnel understand any requirements of the
permit that may be affected by the work they are subcontracted to perform. At a minimum, personnel
must be trained to understand the following if related to the scope of their job duties (e.g., only personnel
responsible for conducting inspections need to understand how to conduct inspections):

o The location of all stormwater controls on the site required by this permit, and how they are to be
maintained:

e The proper procedures to follow with respect to the permit's pollution prevention requirements;

= When and how to conduct inspections, record applicable findings, and take corrective actions.
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3.1 Storage, Handling, and Waste Disposal

Bullding Products - Shall be covered or stored inside fo prevent any discharge of pollutants. Comply
with all application, disposal, and registration requirements.

Pesticides, herbicides, insecticides and fertilizers - Shall be covered or stored inside to prevent any
discharge of pollutants. Comply with all application, disposal, and registration requirements.

Diesel fuel, oll, hydraulic fluids, other petroleum products, and other chemicals- store chemicals in
water-tight containers, and provide either (1) cover (e.g., plastic sheeting or temporary roofs) to prevent
these containers from coming into contact with rainwater, or (2) a similarly effective means designed to
prevent the discharge of pollutants from these areas (e.g., spill kits), or provide secondary containment
(e.g., spill berms, decks, spill containment pallets). Clean up spills immediately, using dry clean-up
methods where possible, and dispose of used materials properly. Do not clean surfaces or spills by
hosing the area down. Eliminate the source of the spill to prevent a discharge or a continuation of an
ongoing discharge

Hazardous Waste - Separate hazardous or toxic waste from construction and domestic waste. Store
waste in sealed containers, which are constructed of suitable materials to prevent leakage and corrosion,
and which are labeled in accordance with applicable Resource Conservation and Recovery Act (RCRA)
requirements and all other applicable federal, state, tribal, or local requirements; iii. Store all containers
that will be stored outside within appropriatelysized secondary containment (e.g., spill berms, decks, spill
containment pallets) to prevent spills from being discharged, or provide a similarly effective means
designed to prevent the discharge of pollutants from these areas (e.g., storing chemicals in covered area
or having a spill kit available on site);

Dispose of hazardous or toxic waste in accordance with the manufacturer's recommended method of
disposal and in compliance with federal, state, tribal, and local requirements. site personnel will be
instructed in these practice and the individual who manages the day to day site operations, will be
responsible for seeing that these procedures are followed.

Clean up spills immediately, using dry clean-up methods where possible, and dispose of used materials
properly. Do not clean surfaces or spills by hosing the area down. Eliminate the source of the spill to
prevent a discharge or a furtherance of an ongoing discharge

Sanitary Waste — All sanitary waste will be collected from the portable units a minimum of once per week
by the sanitary pumping company, licensed by the Commonwealth of Massachusetts and as required by
the local regulation. Position units in a secure location where they cannot be tipped over.

Waste Materials — All waste materials will be collected and stored in a securely lidded metal dumpster
rented from a licensed waster management company. The dumpster will meet all loca) and State solid
waster management regulations. All trash and construction debris from the site will be deposited in the
dumpster. The dumpster will be emptied at ieast twice per month or more often if necessary, and the
waste will be hauled to the waste management company. On work days, clean up and dispose of waste
in designated waste containers. Clean up immediately if containers overflow. No construction waste
materials will be buried onsite. All personnel will be instructed regarding the correct procedure for waste
disposal. Notices stating these practices will be posted in the office trailer. The individual managing the
day-to-day site operations will be responsible for seeing that these procedures are followed.
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3.2 Building Material Inventory for Pollution Prevention Plan

The materials or substances listed below are expected to be present onsite during construction:
Concrete

Petroleum based products including asphalt concrete/femulsions, fuel(s), oil, etc.
Wood

Fertilizers and tachifiers

Paints (enamel, latex and oil based stains)

Metal studs and products

Masonry block

Roofing shingles

Gypsum and plaster

Stone products

Construction equipment and maintenance materials will be stored at the combined staging area and
materials storage areas. A watertight container will be used to store hand tools, small parts, and other
construction materials.

3.2 Spill Prevention Material Management Practices

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

Good Housekeeping — The fellowing good housekeeping practices will be followed onsite during. the
construction project.
* An effort will be made to store only enough products to do the job.

o All materials stored onsite will be stored in a neat, orderly manner in this appropriate containers
and, if possible, under a roof or other enclosure.

Products will be kept in their original containers and with the original manufacturers’ label.
Substances will not be mixed with one another unless recommended by the manufactures.
Whenever possible, all of a product will be used up before disposing of the container.
Manufacturers’ recommendation for proper use and disposal will be followed.

The Site Superintendent will inspect daily to ensure proper use and disposal of materials.
Hazardous Procedures - In accordance with industry standards and Applicable regulations

¢ o o o e o

Product Specific Practices — The following product specific practices will be followed onsite:
Petroleum Products — Transport and delivery of fuel in approved containers only.

Fertilizers — in accordance with labeling

Paints — In accordance with labeling

Spill Control Practices — Any spills of hazardous materials shall be contained and cleaned up
immediately. If appropriate, the Massachusetts Department of Environmental Protection (DEP) shall be
notified. There shall, at all times when work is underway on-site, be an individual present who is trained
in proper spill control practices.

In the event that hazardous material, gasoline or other petroleum is released, the following procedure
should he followed:

1. Immediately contact the following agencies:
Ashiand Fire Department (508) 881-0132
MassDEP Emergency Response (888) 304-1133

2. Providg support te agencies listed above, which may include contacting an outside contractor
to provide clean-up or contacting a Licensed Site Professional (LSP) to lead the clean-up.
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5.0 Certification

I certify under penaity of law that this document and afl attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered
and evaluated the information submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and compiete. | am aware that there are
significant penalties for submitting false information, including the possibility of fine and imprisonment for
knowing violations.

Name: Title:

Signature: Date:

Contact information:
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SWPPP Attachments

NOI and Acknowledgement Letter from EPA/State
(Insert once received)

Inspection Reports

Corrective Action Log

SWPPP Amendment Log

Grading and Stabilization Activities Log
Subcontractor Certifications/A greements

NPDES Construction General Permit
Downioad at:
http:llwater.epa.gov!polwastelnpdes!stormwaterluploadlcngO 12_finalpermit. pdf




BMP/activity

Implemented?

Maintenance

Required?

Corrective Action Needed and Notes

Catch Basin Inléi B
Protection

OvYes GNo

OYes ONo

Any Evidence of Bypass

Are all slopes and
disturbed areas not
actively being worked
properly stabilized?

OYes QONo

OYes ONo

Are natural resource
areas protected with
barriers or similar
BMPs?

OYes ONo

AYes ONo

Are discharge points
and receiving waters
free of any sediment
deposits?

OYes ONo

OQYes OUNo

10

Is trash/litter from
work areas collected
and placed in covered
dumpsters?

OYes QONo

QYes QNo

i

Are materials that are
potential stormwater
contaminants stored
inside or under cover?

QOYes ONo

QOYes ONo

12

Are non-stormwater
discharges (e.g., wash
water, dewatering)
properly controlled?

QYes ONo

QYes ONo

13

Are washout facilities
(e.g., paint, stucco,
concrete) available,
clearly marked, and
maintained?

OYes ONo

OYes ONo

14

Are vehicle and
equipment fueling,
cleaning, and
maintenance areas
free of spills, leaks, or
any other deleterious
material?

QYes ONo

OYes ONo

16

(Other)

QYes ONo

QOYes QONo

Non-Compliance

Describe any incidents of non-compliance not described above:




Additional Comments / Description of Current Site Work

CERTIFICATION STATEMENT

“I certify under penalty of law that this document and all attachments were prepared under my direction or

system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. | am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.” .

Print name and title:

Signature: Date:
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SUBCONTRACTOR CERTIFICATION
STORMWATER POLLUTION PREVENTION PLAN

Project Number:

Project Title:

Operator(s):

As a subcontractor, you are required to comply with the Stormwater Pollution
Prevention Plan (SWPPP) for any work that you perform on-site. Any person or group
who violates any condition of the SWPPP may be subject to substantial penalties or
loss of contract. You are encouraged to advise each of your employees working on this
project of the requirements of the SWPPP. A copy of the SWPPP is available for your
review at the office trailer.

Each subcontractor engaged in activities at the construction site that could impact
stormwater must be identified and sign the following certification statement:

I certify under the penalty of law that | have read and understand the terms and
conditions of the SWPPP for the above designated project and agree to follow the
BMPs and practices described in the SWPPP.

This certification is hereby signed in reference to the above named project:

Company:

Address:

Telephone Number:

Type of construction service to be provided:

Signature:

Title;

Date:




. CONNORSTONE ENGINEERING, INC.

10 SOUTHWEST CUTOFF, SUITE #7
NORTHBOROUGH, MASSACHUSETTS 01532
TEL: (508) 393-9727 « FAX: (508) 393-5242

Town of Ashland Planning Board
101 Main Street, 2nd Floor,

Ashland, MA 01721
May 23, 2016

Subject: 0 Megunko Road
Site Plan Review Comments

Dear Members of the Board:

Connorstone Engineering, Inc. has received updated peer review comments from PSC in a letter
dated May 20, 2016. It appears the only outstanding comments related to the civil site plans is item
P1 requesting a turning template for a WB-40 design vehicle rather than a SU vehicle, and item SW1
requesting a revised mounding analysis. The remaining comments are related to landscaping,
lighting, signage, architectural and discussion items with the Planning Board.

ltem P1 — The comment has requested the use of a WB-40 vehicle rather than a SU vehicle. A WB-
40 vehicle has a smaller turning radius than a SU vehicle and is less restrictive in the design. The
attached sketch shows the requested WB-40 vehicle with adequate circulation throughout the site.

Item SW1 - The comment had requested a revised mounding analysis to account for refusal noted
in the center test pits. This appeared to be a boulder in the bottom of the holes that could be
removed with a larger machine, and was localized in that area. However, a revised mounding
analysis has been attached assuming the entire bottom of the drywell had bedrock two feet below
the system. The results verify the system would be dewatered within 72 hours after the storm.

If you have any questions related to this project or the materials submitted, please contact our office
at 508-393-9727.

Sincerely,
Connorstone Engineering, Inc.

Vito Colonna, P.E.
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HIGHWAY DESIGN MANUAL
1987 EDITION

THIS TURNING TEMPLATE SHOWS THE TURNING PATHS OF THE AASHTO DESIGN
VEHICLES. THE PATHS SHOWN ARE FOR THE LEFT FRONT OVERHANG AND THE
QUTSIDE REAR WHEEL. THE LEFT FRONT WHEEL FOLLOWS THE CIRCULAR
CURVE: HOWEVER, ITS PATH IS NOT SHOWN.
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Figure 7-8. {T2) MINIMUM TURNING PATH FOR WB-12 DESIGN VEHICLE.
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Groundwater Mounding Analysis (Hantush's Method using Glover's Solution)
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f MODEL RESULTS
COMPANY: csei :

: Plot Mound
PROJECT: Megunko ! X b4 Axis Height
1 (ft) (ft) (ft) (ft)
ANALYST. wvc¢’ |
| -100 0 -100 0
DATE: 5/23/2016 TIME: 11:52:34 AM -84.1 0 -84 0
! -68.2 0 -68 0
INPUT PARAMETERS i -52.3 0 -52 0
! -39.8 0 -40 0
Application rate: 0.876 c ft/day/sq. ft i -30.1 0 -30 0
Duration of application: 1 days i -22.2 0 -22 0.07
Fillable porosity: 0.25 i -16.5 0 -15 0.42
Hydraulic conductivity: 2.04 y ; 9.7 0 -10 2.16
Initial saturated thicknesg 2 ft E : -5.8 0 -6 2.48
Length of application area” 342 ft | e 0 3 252
Width of application area: 25 ft ‘ 0 0 0 2.54
No constant head boundary used ‘ 3.2 0 3 2.52
Plotting axis from Y-Axis: 90 degrees ; 58 0 6 2.48
Edge of recharge area: K 9.7 0 10 2.16
positive X: 12.5 ft ; 15.5 0 15 0.42
positive Y. O ft l 222 0 22 0.07
Total volume appliec{??ﬁh 30.1 0 30 0
SN | i 39.8 0 40 0
i . 523 0 52 0
‘ 68.2 0 68 0
! 84.1 0 84 0
100 0 100 0



Groundwater Mounding Analysis (Hantush's Method using Glover's Solution)
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. MODEL RESULTS
COMPANY: csei b
| Mound
PROJECT: Megunko i Time Height
(day) (ft)
|
ANALYST. vc’ g
f 0 0
DATE: 5/23/2016 TIME: 11:48:27 AM f 0] 0.03
; 0 012
INPUT PARAMETERS # 0.1 025
{ 02 0.4
Application rate: 0.676 c.ft/day/sq. it ! 0.2 0.58
Duration of application: 1 day i 03 0.78
Total simulation time: 5 day i 0.4 1.04
Fillable porosity: 0.25 | 0.5 1.36
Hydraulic conductivity: 2.04 ft/day i 0.7 1.81
Initial saturated thicknessy | 1 2.54
Length of application area: 342 ft | 1.1 2.52
Width of application area: 25 ft : 12 2.48
No constant head boundary used i 1.4 2.4
Groundwater mounding @ : 1.6 2.31
X coordinate: 0 ft 1.9 2.23
Y coordinate; i 2.2 2.18
Total volume appligd: 5779 8 cft L™ i 26 214
opl | 31 2.1
38 2.02
5 1.86



