
TOWN OF ACTON
472 Main Street

Acton, Massachusetts 01720
Telephone (978) 929-6611

Fax (978) 929-6340
bos(Eacton-ma. qov
www.acton-ma.qov

Board of Selectmen

June 11,2015

ACTON BOARD OF SELECTMEN

NOTICE of PUBLIC HEARING

The Acton Board of Selectmen will hold a public hearing on July 6, 2015 at 7:10 PM at
the Acton Town Hall, Room 204 at 472 Main Street, on the application of Haartz
Corporation, 87 Hayward Road, Acton for a Site Plan Special Permit #05/29/15-454, for
a building (café) addition and parking lot expansion, required under Section 10.4 of the
Acton Zoning Bylaw. Plans may be viewed in the Town Hall during normal business
hours at 472 Main Street.

Selectmen Berry
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TOWN OF ACTON
472 Main Street

Acton, Massachusetts 01720
Telephone (978) 929-6611

Fax (978) 929-6340
bos(acton-ma.qov
www.acton-ma.ov

Board of Selectmen

June 11,2015
To: Community Newspaper Company

P.O. Box 911
Needham, MA 02192
E-MAIL: lepalswickedlocal.com

From: Town Manager’s Office
Acton Board of Selectmen
472 Main Street
Acton, MA 01720

Re: Legal Advertisement — SITE PLAN SPECIAL PERMIT #05/29/15—454 - Berry

ACTON BOARD OF SELECTMEN

NOTICE of PUBLIC HEARING

The Acton Board of Selectmen will hold a public hearing on July 6, 2015 at 7:10 PM at
the Acton Town HaIl, Room 204 at 472 Main Street, on the application of Haartz
Corporation, 87 Hayward Road, Acton for a Site Plan Special Permit #05/29/15-454, for
a building (café) addition and parking lot expansion, required under Section 10.4 of the
Acton Zoning Bylaw. Plans may be viewed in the Town Hall during normal business
hours at 472 Main Street.

Selectmen Berry

Please advertise this notice on: June 18, 2015 and June 28, 2015

Please bill: MBL Land Development & Permitting, Corp.
Att: Brian M. Dunn
480 Turnpike Street
South Easton, MA 02375

Telephone #: 508-297-2746 (o)
508-297-2756 (f)
508-944-0758 (c)

Email brian@mbllanddevelopment. corn



ATON WATFR

Water Supply District of Acton

693 MASSACHUSETTS AVENUE
P.O. BOX 953

ACTON, MASSACHUSETTS 01720

TELEPHONE (978) 263-9107

DATE: June 26, 2015

TO: Town of Acton Planning Department

FROM: Chris Allen, District Manager

RE: Comments on 87 Hayward Road site plan Special Permit Application

1. As it is not indicated that there are any proposed modifications to the water supply to 87

Hayward Road/Haartz Corporation, we have NO COMMENT on this application.

Respectfully submitted

Chris Allen
District Manager

FAX (978) 264-0148



DRB Memorandum
87 Hayward Road, Haartz Corporation

Project Location: 87 Hayward Road, two locations on the Haartz Campus
Project Description: Building and Parking Lot Expansion
Architect Plans: R-l, A-I dated 4-1-1
Engineering Plans: C-l.0 through C-b, dated May28, 2015

Property Owner and Proponent: Not present
Architect: David Saltzman Architects, Inc — Not present
Civil Engineer: MBL Land Development and Permitting Corp. — Not present

Date of DRB Review for this project proposal: 06-17-2015

The DRB, upon review of the submitted documents, notes the following:

In general the DRB supports the proposed addition of the café and parking lot and the efforts to make the building
more ‘green’ with solar panels and on-site run-off containment but question the need for the net gain of 28 parking
spaces. The DRB has the following comments on the plans below:

Site Plan:

• It seems that at the low point of the proposed parking a single outlet to the basin is provided; could this
potentially clog up and cause standing water/icing during rain events?

• The DRB counted a net gain of 28 spaces, is this due to a net gain of employees as well or what is the
reasoning behind this? We are questioning this addition as it will increase the amount of impervious
surfacing on the site.

• The minimal planting bed between the parking area and the new café does not provide enough space for
plantings that could provide shade for the façade or a separation between the uses. The DRB recommends
removing a few additional parking spaces and increasing the size of the planting beds.

Architecture:

• The DRB has no comments about the layout of the new café space.
• The new building has a large glass wall facing due south which will get very hot in the summer months, the

DRB suggests shading the building face with either plantings or awnings.
• Will bollards be located between the glass wall of the building and the parking lot? If not, the DRB

suggests they be added for safety.

Respectfully Submitted,

Design Review Board

Members in attendance: Holly Ben-Joseph, Peter Darlow, Michael Dube, David Honn, Kim Montella

1



Engineering Department

TOWN OF ACTON
472 Main Street

Acton, Massachusetts, 01720
Telephone (978) 264-9628

Fax (978) 264-9630

INTERDEPARTMENTAL COMMUNICATION

To: Planning Department Date: June 25, 2015

From: Engineering Department

Subject: Site Plan Special Permit #05129/15 - 454 — Haartz Corporation — 87 Hayward
Road

We have reviewed the site plan special permit for Haartz Corporation 87 Hayward Road
dated May 28, 2015 and have the following comments.

1. In the Drainage Analysis report, the Rainfall data for 100 year storm should be 6.5 inches,
not 6 inches that is used in the report.

2. For the 100 year storm analysis, the flow rate is greater in post than pre-development.

3. The applicant has not addressed Section 4.3.6.2 of the Zoning Bylaw regarding Watershed
Recharge which states:

Watershed Recharge — The amount of annual precipitation being captured and
recharged to the groundwater on site shall not be reduced due to development
related surface runoff from the site when compared to pre-development conditions.
Where a Special Permit or Subdivision Approval is required the Special Permit
Granting Authority or the Planning Board shall require a hydrologic budget or water
balance calculation for the site, showing pre- and post-development conditions,
prepared by a Massachusetts Registered Professional Engineering experienced in
hydrogeology. This Section shall also apply in Zone 4.

Water balance calculations should be provided which illustrates the annual volume of
recharge in the pre-development and post-development conditions. This volume should not
decrease in post-development.

4. There is no information provided in Appendix A — Soil Data.

5. The total area of subcatchment EXDA-7 and PDA-1 did not add up correctly.

6. There is a typo in HydroCAD, grass area for Sub 7S should be 28,751, not 28,571.

7. There is no Earth Removal calculation provided.

Page 1 of2



8. The TSS removal calculation provided has the removal rate of 53% which is below the
required 80% TSS removal rate.

9. The applicant did not address the sidewalk requirements.

10. The elevation should be based on 1929 NGVD, not assumed as noted on the General
Construction Requirement Note.

11. The engineer needs to show two temporary benchmarks and the starting benchmark on the
plans. The temporary benchmarks should be located on fixed objects that will not be
disturbed during construction.

12. An as-built plan certified by a Massachusetts Licensed Surveyor showing the buildings,
pavement, drainage, utilities, etc. should be required at the conclusion of construction. A
Professional Engineer should also stamp the as-built plan to certify that the site has been
completed in accordance with the approved site plan and that all features required on the
site by the approved plans, decisions, etc... have been field inspected by the PE and
conform with the approved design. Any non-conforming features shall be clearly noted.

13. The engineer should add a note restricting the hauling of earth to and from the site between
the hours of 9AM and 4PM on weekdays on the plans.

Page 2 of 2



TOWN OF ACTON
Health Department

472 Main Street
Acton, Massachusetts, 01720
Telephone (978) 929-6632

Fax (978) 929-6340

June 29, 2015

To: Planning Department
From: Health Department
Re: Site Plan Special Permit #SPSP 05/29/15-454 for 87 Hayward Road

mimi mi mimi .i m..i.i mimi mimi.,.... .i i i i mimi.,. •1 •I .imi.i ml i mimic mi.i.i .i.imi.i ml mt.. mi ml ii miii .i mimi ml ii .i.i mimi ii mimi ii mimi mimi mimi iii.

1. Any septic system being paved over must be approved for H-20 loading and vented.
2. HAARTZ will need to inquire with Sheryl Ball at the Acton Health Department about
putting in a cafeteria. A food service permit may be required.
3. Approved new septic system must be able to accommodate any additional flow from
cafeteria uses.



Lisa Tomyl

From: Kim Gorman
Sent: Tuesday, June 02, 2015 2:47 PM
To: Building Department; Planning Department; Engineering Department; Patrick Futterer; Robert

Hart; Health Department; Natural Resources Department
Cc: Lisa Tomyl
Subject: 87 Hayward Road - Site Plan Special Permit Application - Comments

Importance: High

Good afternoon,

I am in receipt of an application for a Site Plan Special Permit #SPSP 05/29/15-454 for 87 Hayward Road.

The location of the documents are within the 0 drive - 0:\Planning\Special Permits\Site Plan Special Permit

The applicant is proposing a building (café) addition and parking lot expansion to 87 Hayward Road. The site is also
known as Haartz Corporation.

The applicant proposes to construct a 3,880 square foot addition on the existing building near the main office of the
main building. Also to construct a parking lot over an existing and proposed septic system behind the main building with
surface drainage system, utilities and associated grading. There is an existing wetland area to the East, South Westerly
and South Easterly side of the side. The Flood zone is shown on the current FEMA map with no designated elevation.
The site does lie within flood zone X according to FEMA Map from July 2014.

Please email your questions or comments if any to the Planning Department — plannin@acton-ma.gov no later than
June 26, 2015.

Thank youl

Sincerely,

Kim Gorman
Secretary
Acton Planning Department
472 Main Street
Acton, MA 01720
kgorman@acton-ma.gov
978-929-6631

1



DRB Memorandum
87 Hayward Road, Haartz Corporation

Project Location: 87 Hayward Road, two locations on the Haartz Campus
Project Description: Building and Parking Lot Expansion
Architect Plans: R-i, A-i dated 4-i-i
Engineering Plans: C-1.O through C-lU, dated May28, 2015

Property Owner and Proponent: Not present
Architect: David Saltzman Architects, Inc — Not present
Civil Engineer: MB L Land Development and Permitting Corp. — Not present

Date of DRB Review for this project proposal: 06-17-2015

The DRB, upon review of the submitted documents, notes the following:

In general the DRB supports the proposed addition of the café and parking lot and the efforts to make the building
more ‘green’ with solar panels and on-site run-off containment but question the need for the net gain of 28 parking
spaces. The DRB has the following comments on the plans below:

Site Plan:

• It seems that at the low point of the proposed parking a single outlet to the basin is provided; could this
potentially clog up and cause standing water/icing during rain events?

• The DRB counted a net gain of 28 spaces, is this due to a net gain of employees as well or what is the
reasoning behind this? We are questioning this addition as it will increase the amount of impervious
surfacing on the site.

• The minimal planting bed between the parking area and the new café does not provide enough space for
plantings that could provide shade for the façade or a separation between the uses. The DRB recommends
removing a few additional parking spaces and increasing the size of the planting beds.

Architecture:

• The DRB has no comments about the layout of the new café space.
• The new building has a large glass wall facing due south which will get very hot in the summer months, the

DRB suggests shading the building face with either piantings or awnings.
• Will bollards be located between the glass wall of the building and the parking lot? If not, the DRB

suggests they be added for safety.

Respectfully Submitted,

Design Review Board

Members in attendance: Holly Ben-Joseph, Peter Darlow, Michael Dube, David Honn, Kim Montella
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NI B L Land Dev&opment & Permitting, Corp.

Land Development, Transportation & Environmental Solutions
480 Turnpike Street
South Easton, MA 02375

TRANSMITTAL

TO:
Town of Acton
Board of Selectmen
472 Main Street
Acton, MA 01720

DATE: May 29, 2015

RE: Special Permit Submission

WE ARE SENDING:

P.508.297.2746
F.508.297.2756
Email. info(äMBLLandDeveloDment.com
Web:www.MBLLandDeveiopment.com

PROJECT NAME: HAARTZ Corporation
PROJECT NUMBER: 2014-028

For Your:

LI USE

APPROVAL

REVIEW/COMMENTS

LI INFORMATION

LI OTHER

Brian M. Dunn

President/Project Director

Floppy Disk / CD
LI Sample

Description
24x36 Building & Parking Lot Expansion (Special Permit) Set

11x17 Building & Parking Lot Expansion (Special Permit) Set

24x36 Architectural Plan, Elevations & Rendering

1 1x17 Architectural Plan, Elevations & Rendering

Applicaon

Drainage report

Abutters List

Copies of Recorded Deeds and Plans

Check in the amount of $2,500

Sent By:

El REGULAR MAIL

LI FEDERAL EXPRESS

LI UPS

El COURIER

LI OTHER Ha©{V[[)

MAY 2 92015

LEJ Quotation Drawings LI Bid Package
LI Brochure El Schedule LI Installation Package
LI Change Order LI Manuals Other

Qty Dcc. No. Rev, No, Dated
2 Set 5/28/15

11 Set 5/28/15

2 A1&R1 4/1/15

11 A1&R1 4/1/15

2 Appendix B 5/20115

2 5/29/15

2 9/16114

2 As Noted

Town of Acton
Planning Department



Appendix B

TOWN OF ACTON

APPLICATION FOR SITE PLAN SPECIAL PERMIT

For 1)-Dl1j )AP +t - ?A4llVItT

Under Zonitg Bylaw Section 1

Refer to the “Rules and Regulations for Site Plan Special Perniits” available from the Building

Department or the Planning Department for details on the information and fees required for this

application. Contact the Planning Department at 978-929-6631 or Building Department at 978-

929-6633 with any questions concerning the Rules. Incomplete applications may be denied.

Please type or printyour application.

1. Location and Street Address of Site 4-cf M&

l7ZO

2. Applicant’s Name

___________________________________

Address 1 -L j4c.+ot MA 112.o

Telephonel-Z4 -ZOo Email 4ci.eberQ_ hp?r-t”z- —cw’

3. Record Owner’s Name

________________________________________________

Address
Telephone

________________________Email________________________________

4. Town Atlas Map(s)/Parcel Nmnber(s),T i4A’-fl”-.1° (20

5. Zoning District (s) of Parcel(s) &7J QJei1L—3f.I PuSi?IAL
o’niL_ Pocflo& ?-- t

If any site plans have been filed previously for this site give file numbers:

_____________

The undersigned hereby apply to the Board of Selectmen for a public hearing and a site plan special pennit wider

Section 10.4 of the Zoning Bylaw approving the attached site plan.

The undersigned hereby certify that the information on this application and plans submitted herewith is coriect, and

that all applicable provisions of Statutes, Regulations, and Bylaws will be complied with. The above is subscribed to

and executed by the undersigned under th nalties of peitny in accordance with Section I-A of Chapter 268.

General Laws fthe Commonwealth of ssa husetts.

t4
Date” natur f e ttioner(s) Signature of Petitioner(s)

RECORD OWNER’ KNOWLEDGE AND CONSENT

I hereby assert that I have knowledg f d give my consent to the application presented above.

Date ig ur f ecord Owner(s) Signature of Record Owner(s)

Sue Plan Special Permit’ Rules & Regula’ioas Page 23
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2. SITE DESCRIPTION

2.1 PRE-DEVELOPMENT CONDITIONS

This project site is located at 87 Hayward Road, Acton, Massachusetts on AssessorTsMap F3
Parcel 1. As shown on Figure 1: Aerial Photographic Map and Figure 2: Existing Conditions &
Soil Evaluation Plan of this report. The existing site is industrial/manufacturing facility
approximately 47.9± acres with five stand-alone building structures in which a combined total of
18 buildings exist. The site grade is generally 0-25% with paved parking with wetlands to the
south and east sides of the site. The main building with offices is located at the southerly portion
of the site with parking and landscaping. The existing septic system is located approximately in
the middle of the site to the west of building #6. The site in these areas described are divided
into drainage areas — EXDA1 thru EXDA7. EXDAI thru EXDA-7 flows from west to east of the
site towards the existing wetlands.

The site, as shown in Figure 3: FEMA Flood Insurance Rate Map of this report, is located within
a FEMA Flood Zone X, which is an area determined to be inside the area of 1% annual chance
flood plain with average depths of less than 1 foot or with drainage areas less than 1 square
mile. The site lies outside of any Area of Critical Environmental Concern (ACEC), Zone II, and
welihead protection area.

2.2 POST-DEVELOPMENT CONDITIONS

The proposed development includes a building addition for a 3,880± s.f. lunch room off of
building #5 and a newly constructed parking lot expansion will be over the existing septic
system west of building #6. The proposed building for the lunch room will tie-into the existing
drainage system that leads to the wetlands to the east of the site. The proposed parking
expansion shall have curbed and graded to collect surface runoff to a detention pond at the
north side with associated parking and grading throughout the site.

2.3 SOILS

The proposed project is based on test pit data provided on a plan titled, “Sewage Disposal Plan,
prepared by Stamski and McNary, Inc, dated October 30, 2014 as attached to the Appendix A of
the Appendices contents of this report.

2.4 SITE TOPOGRAPHY

The proposed portion of the site topography ranges from elevation 223’ at the high point at
building #16 to elevation 199’ at the wetlands to the east. The site slopes generally 0-25% in an
West to Easterly direction to the existing low point of the site.

HMRTZ Corporation 2-1 MBL Land Development and Permitting Corp.
87 Hayward Road, Acton, MA May 28, 2015



3.1.1 Design Points

In order to compare the difference between pre and post-development peak flows, existing and
proposed watersheds were delineated. A Design Point (DP) for each watershed was
established with flow paths representing the longest time of concentration of run-off in each
contributory watershed. The location of the design point does not differ in the pre and post-
development analysis. For this analysis two design point were chosen which are as follows:

8R

3.1.2 Pre-Development Hydrology

The existing portion of the site is divided into 7 existing watershed for the pre-development
analysis, each discharging to design point. The existing watershed area, EXDA-1 thru EXDA-7
are shown on the attached Figure 4 titled “Pre-Development Drainage Area Plan”. The existing
watershed areas were modeled as follows:

The hydrographs for each watershed were generated to develop the peak discharge rates for
the 24-hour, 2, 10, 25, and 100-year Type Ill storm events for pre-development conditions.

3.1.3 Post-Development Hydrology

The portion of the proposed site is divided into 10 proposed watersheds for the post-
development analysis. The three proposed watershed areas, FDA-I thru FDA-b are shown on
the attached Figure 5 entitled “Post-Development Drainage Area Plan”. The proposed
watershed areas were modeled as follows:

The hydrographs for each watershed were generated and routed through the BMPs to develop
the peak discharge rates for the 24-hour, 2, 10, 25, and 100-year Type Ill storm events for post
development conditions.

HMRTZ Corporation
3-2 MBL Land Development and Permitting Cotp.
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4. BEST MANAGEMENT PRACTICES

The Massachusetts Stormwater Standards requires 80% removal rate over an average annual
basis, for Total Suspended Solids (TSS) contained in stormwater runoff. The water quality
volume or “first flush” is defined as the volume obtained by multiplying one-half inch (%“) or one
inch (1”) times the impervious surface area of the contributing drainage area. Water quality
volume calculations are provided in Appendix D, Water Quality Volume. When this volume is
incorporated into properly designed BMPs an 80% reduction of average annual TSS loading will
result. The following Best Management Practices will be employed for the project.

4.1 DETENTION POND

Sub-surface Infiltration system will achieve a TSS removal rate of 80%, while also removing
phosphorus, nitrogen, metals, organics, and bacteria to varying degrees.

HMRTZ Corporation
40 MBL Land Development and Permitting Corp.
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removal worksheet, requires Water Quality Volume Calculations, and MASTEP Technology
Review for the Downstream Defender Units.

Standard 5

For land uses with higher potential loads, source control and pollution prevention shall be
implemented in accordance with the Massachusetts Stormwater Handbook to eliminate or
reduce the discharge of stormwater runoff from such land uses to the maximum extent
practicable.

Not applicable to the site.

Standard 6

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

Not applicable to the site.

Standard 7

A redevelopment project is required to meet the following Stormwater Management Standards
only to the maximum extent practicable: Standard 2, Standard 3, and the pretreatment and
structural stormwater best management practice requirements of Standards 4, 5, and 6. Existing
Stormwater discharges shall comply with Standard I only to the maximum extent practicable.

Standard 8

A plan to control construction-related impacts, including erosion, sedimentation, and other
pollutant sources during construction and land disturbance activities (construction period
erosion, sedimentation, and pollution prevention plan) shall be developed and implemented.

A construction period erosion, sedimentation, and pollution prevention plan has been provided
and included in the Construction Period Pollution Prevention Plan (CPPPP) located in Appendix

Standard 9

A Long-Term Operation and Maintenance (O&M) Plan shall be developed and implemented to
ensure that stormwater management systems function as designed.

Long-Term Operation and Maintenance Plan (O&M Plan) for the site bio-retention facilities is
included in this report and a Long-Term Pollution Prevention Plan (LPPP) located in Appendix J.

Standard 10

All illicit discharges to the stormwater management system are prohibited.

HMRTZ Corporation
5-2 MBL Land Development and Permitting Corp.

87 Hayward Road, Acton, MA May 28, 2015



6. CONCLUSION

The proposed development will not increase the rate of storm water runoff for the 2yr and lOyr
storm events for this site over pre-existing conditions. This is accomplished by implementing
BMPs that will provide enhance the quality of stormwater run-off while also providing a means of
flood control. The proposed stormwater system design is in conformance with the
Massachusetts Stormwater Management Standards.

HMRTZ Corporation 6-1 MBL Land Development and Permitting Corp.
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APPENDIX B: HYDROLOGIC ANALYSIS
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HydroCAD® 8.00 s/n 004337 © 2006 HydroCAD Software Solutions LLC 5/29/2015

Area Listing (all nodes)

Area (acres’) CN Description (subcats)

0.117 60 Woods, Fair, HSG B (7S)

2.472 69 50-75% Grass cover, Fair, HSG B (IS,2S,4S,5S,6S,7S)

0.030 98 Concrete Pad (4S,5S)

2.693 98 Pavement (1 S,2S,4S,5S,6S,7S)

4.063 98 Roof (IS,2S,3S,7S)

9.376



201 4-O28PRE
Prepared by MBL Land Development & Permitting, Corp.
HvdroCAD® 8.00 sIn 004337 © 2006 HvdroCAD Software Solutions LLC

Type III 24-hr 2YR-Storm RainfaII=3.20”
Page 4

5/29/2015

Subcatchment IS: EXDA-1

Runoff = 3.48 cfs @ 12.09 hrs, Volume= 0.252 af, Depth= 1.76”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 2YR-Storm Rainfall3.20”

Area (sf) CN Description
31,221 98 Pavement
34,691 69 50-75% Grass cover, Fair, HSG B

9,007 98 Roof
74,919 85 Weighted Average
34,691 Pervious Area
40,228 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/if) (ftlsec) (cfs)

6.0 Direct Entry,

3

2

1

Subcatchment IS: EXDA-I
Hydrograph

10 Runoffl

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

3.48 cfs

Type IN 24-hr 2YR-Storm
Ra I nfa 11=3.20”

Runoff Area74,91 9 sf
Runoff Volume0.252 af

Rn•••off Depthl .76”
Tc=6.0 mm

CN=85

J L..



201 4-O28PRE
Prepared by MBL Land Devebpment & Permitting, Corp.
HvdroCAD® 8.00 sIn 004337 © 2006 HvdroCAD Software Solulions LLC

Type III 24-hr 2YR-Storm RainfaII=3.20”
Page 6

5/29/2015

Subcatchment 3S: EXDA-3

Runoff = 10.98 cfs 12.09 hrs, Volume 0.895 af, Depth= 2.97”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2YR-Storm Rainfall=3.20”

Area (sO CN Description

12

11

10

9

8

7-

6:
0

LL.

5.

4.

3-

2-

1-

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

157,633 98 Roof
157,633 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ftfft) (ft/sec) (cfs)

6.0

F

Direct Entry,

Subcatchment 3S: EXDA-3
Hydrograph

10.98 cfs I
0 Runoift

TypeUI 24-hr 2YR-Storrn.
Rainfall.3...20”

Runoff Area 157,633 sf
Runoff Volurne=O.895 af

Runoff Depth2.97”
Tc6.O m in

CN=98



201 4-O28PRE
Prepared by MBL Land Development & Permitting, Corp.
HvdroCAD® 8.00 sIn 004337 © 2006 HvdroCAD Software Solutions LLC

Type III 24-hr 2YR-Storm RainfaII=3.20”
Page 8

ci)QI’n1 ‘

C.)

0
LI

1

/

Subcatchment 5S: EXDA-5
Hydrograph

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

I C Runoff

Subcatchment 5S: EXDA-5

Runoff = 1.39 cfs @ 12.09 hrs, Volume= 0.102 af, Depth= 2.08”

Runoff by SCS TR-20 method, UHSCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2YR-Storm Rainfall=3.20”

Area (sf) CN Description
16,755 98 Pavement
7,765 69 50-75% Grass cover, Fair, HSG B

984 98 Concrete Pad
25,504 89 Weighted Average

7,765 Pervious Area
17,739 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft’ft) (ftlsec) (cfs)

6.0 Direct Entry,

I 1.39 cfs
Type 11124-hr 2YR-Storm

RainfaII=3.20”
Runoff Area=25,504 sf

Runoff Volume=O.1 02 af
Runoff Depth2.08”

Tc6.O mm
CN=89
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Subcatchment 7S: EXDA-7

Runoff = 2.04 cfs c 12.10 hrs, Volume 0.149 af, Depth= 1.40”

Runoff by SCS TR-20 method, UHSCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2YR-Storm Rainfall=3.20”

Area (sfl CN Description
19,119 98 Pavement
2,766 98 Roof

28,571 69 50-75% Grass cover, Fair, HSG B
5,107 60 Woods, Fair, HSG B

55,563 80 Weighted Average
33,678 Pervious Area
21,885 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ftlsec) (cfs)

6.0 Direct Entry,

Subcatchment 7S: EXDA-7
Hydrograph

_________

ID Runoffi
I 2.04 cfs

ri Type IN 24-hr 2YR-Storm
Rainfall=3.20”

Runoff Area=55,563 Sf

i Runoff Volume=O.149 af
Runoff Depth=1 .40”

Tc6.0 mm
CN=80

2 4 6 81012141618202224262830323436384042444648
Time (hours)
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Time span=0.10-48.00 hrs, dt=0.05 hrs, 959 points
Runoff by SCS TR-20 method, UHSCS

Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment IS: EXDA-I Runoff Area=74,919 Sf Runoff Depth=2.91
Tc=6.0 mm CN=85 Runoff=5.71 cfs 0.417 af

Subcatchment 2S: EXDA-2 Runoff Area=78,956 sf Runoff Depth=3.10
Tc=6.0 mm CN=87 Runoff6.36 cfs 0.468 af

Subcatchment 3S: EXDA-3 Runoff Area=157,633 sf Runoff Depth=4.26”
Tc=6.Omin CN=98 Runoff=15.54cfs 1.286af

Subcatchment 4S: EXDA-4 Runoff Area=13,822 sf Runoff Depth=3.20
Tc=6.0 mm CN=88 Runoff=1.14 cfs 0085 af

Subcatchment 5S: EXDA-5 Runoff Area=25,504 sf Runoff Depth=3.30”
Tc=6.0 mm CN=89 Runoff2.16 cfs 0.161 af

Subcatchment 65: EXDA-6 Runoff Area=2,022 Sf Runoff Depth=3.60’
Tc=6.0 mm CN=92 Runoff=0.18 cfs 0.014 af

Subcatchment 7S: EXDA-7 Runoff Area=55,563 St Runoff Depth=2.46”
Tc=6.0 mm CN=80 Runoff=3.61 cfs 0.262 af

Reach 8R: wetlands lnflow=34.69 cfs 2.692 af
Outflow=34.69 cfs 2.692 af

Total Runoff Area = 9.376 ac Runoff Volume = 2.692 af Average Runoff Depth = 3.45”
27.62% Pervious Area = 2.590 ac 72.38% Impervious Area = 6.786 ac
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Subcatchment 2S: EXDA-2

Runoff = 6.36 cfs 12.09 hrs, Volume= 0.468 af, Depth= 3.10”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1OYR-Storm Rainfall4.50”

Area (sfl CN Description
40,047 98 Pavement
31,309 69 50-75% Grass cover, Fair, HSG B

7,600 98 Roof
78,956 87 Weighted Average
31,309 Pervious Area
47,647 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 2S: EXDA-2
Hydrograph

7

6

5

U, 4
U

0
U.. 3

2

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

[c Runoff

Page 14
I2/2fl1 5

I Type III 24-hr IOYR-Storm

I Rainfall=4.50’

I Runoff Area=78,956 sf
Runoff Volume=O.468 af

I Runoff Depth=3.1O”

•
CN=87

I
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Subcatchment 4S: EXDA-4

Runoff = 1.14 cfs @ 12.09 hrs, Volume= 0.085 af, Depth= 3.20”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr IOYR-Storm Rainfall=4.50”

Area (sfl CN Description
8,546 98 Pavement
4,960 69 50-75% Grass cover, Fair, HSG B

316 98 Concrete Pad
13,822 88 Weighted Average
4,960 Pervious Area
8,862 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 4S: EXDA-4
Hydrograph

/

_____

DRunoffi
1.14 cfs I

Type III 24-hr IOYR-Storm
II Rainfall=450”

11 Runoff Area=13,822 sf
Runoff Volume=O.085 af

Runoff Depth32O”

I Tc=6.Omin
CN=88

- .,

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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6.0

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12
48
(.) 0.11

0.1
0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02-

0.01

Type III 24-hr 1OYR-Storm Rainfa114.50”
Page 18
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Subcatchment 6S: EXDA-6

Runoff = 0.18 cfs c 12.09 hrs, Volume 0.014 af, Depth= 3.60”

Runoff by SCS TR-20 method, UHSCS, Time Span= 0.10-48.00 hrs, dt 0.05 hrs
Type III 24-hr IOYR-Storm RainfaN4.50”

Area (sfl CN Description
1,622 98 Pavement

400 69 50-75% Grass cover, Fair, HSG B
2,022 92 Weighted Average

400 Pervious Area
1,622 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ftfft) (Wsec) (cfs)

F-

Direct Entry,

Subcatchment 6S: EXDA-6
Hydrograph

In Runoff
0.18 cfs

Type III 24-hr IOYR-Storm
Rainfall=4.50”

Runoff Area=2,022 sf
Runoff Volume=0.014 af

Runoff Depth=3.60”
Tc=&0 mm

CN=92

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Reach 8R: wetlands

Inflow Area =

Inflow =

Outflow =

38

36

34

32

30

28

26

24

22
a 20

o 18

16

14

12

10

8

6

4

2

0

9.376 ac, inflow Depth = 3.45”
34.69 cfs @ 12.09 hrs, Volume=
34.69 cfs 12.09 hrs, Volume=

for I OYR-Storm event
2.692 af
2.692 af, Atten 0%, Lag= 0.0 mm

Page 20
I2Q/2fl1 ç:

Routing by Dyn-Stor-Ind method, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs

Reach 8R: wetlands
Hydrograph

/. rqi
I 34.69 cfs Inflow Area=•9376 ac

I Inflow
D Outflow

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Subcatchment IS: EXDA-1

Runoff = 8.32 cfs @ 12.09 hrs, Volume= 0.617 af, Depth= 4.30”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr IOOYR-Storm Rainfall=6.00”

Area (Sf) CN Description
31,221 98 Pavement
34,691 69 50-75% Grass cover, Fair, HSG B

9,007 98 Roof
74,919 85 Weighted Average
34,691 Pervious Area
40,228 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/fl) (Wsec) (cfs)

6.0

z

Direct Entry,

Subcatchment IS: EXDA-1
Hydrograph

ID Runoffi
8.32 cfs I

Type IN 24-hr IOOYR-Storm
RainfaII=600”

Runoff Area74,91 9 sf
Runoff Volume=0.61 7 af

Runoff Depth=430”
Tc6.0 mm

CN=85

24681012 141618 20 22 2426 2830 32343638 40 42 44 46 48
Time (hours)
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Subcatchment 3S: EXDA-3

Runoff = 20.78 cfs c 12.09 hrs, Volume= 1.738 af, Depth= 5.76’

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr IOOYR-Storm Rainfall=6.00”

Area (sO CN Description
157,633 98 Roof
157,633 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (Wft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 3S: EXDA-3
Hydrograph

22 20.78c
lDRunoff

Type III 24-hr I OOYR-Storm
Rainfall=6.OO”

17 RunoffArea=157,633sf
16
15 Runoff VoIumeI .738 af

Runoff Depth5.76”

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

A
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U

3

2

Subcatchment 5S: EXDA-5
Hydrograph

I C Runoff

Type III 24-hr IOQYR-Storm Rainfall=6.OO”
Page 26
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Subcatchment 5S: EXDA-5

Runoff = 3.05 cfs @ 12.09 hrs, Volume 0.231 af, Depth= 4.74”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100YR-Storm Rainfall=6.00”

Area (s CN Description
16,755 98 Pavement
7,765 69 50-75% Grass cover, Fair, HSG B

984 98 Concrete Pad
25,504 89 Weighted Average

7,765 Pervious Area
17,739 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (Wft) (ft/sec) (cfs)

6.0 Direct Entry,

/

L5 cf!j
Type III 24-hr IOOYR-Storm

Rainfall=6.00”
Runoff Area=25,504 Sf

Runoff Volume=0.231 af
Runoff Depth=4.74”

Tc=6.0 mm
/

CN=89

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Subcatchment 7S: EXDA-7

Runoff = 5.51 cfs c 12.09 hrs, Volume= 0.402 af, Depth= 3.78”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100YR-Storm Rainfall=6.00”

Area (sf) CN Description
19,119 98 Pavement
2,766 98 Roof

28,571 69 50-75% Grass cover, Fair, HSG B
5,107 60 Woods, Fair, HSG B

55,563 80 Weighted Average
33,678 Pervious Area
21,885 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 7S: EXDA-7
Hydrograph

6 I 0 Runoff
5.51 cfs I

ti Type III 24-hr IOOYR-Storm

I I Rainfall=6 00”

Fl Runoff Area=55,563 sf
Runoff Volume=0.40,2 af

Runoff Depth3.78”
Tc6.Omin

CN=80
2

0 rrrrrrrT4?
2 4 6 81012141618202224262830323436384042444648

Time (hours)
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PDA-4

PDA-1

PDA-8N

PDA-3

PDA-5

PDA-6 PDA-7

Reach ,/I::\ Drainage Diagram for 2014-O28POST
Prepared by MBL Land Development & Permitting, Corp. 5/29/2015
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Time span=0.10-48.00 hrs, dt=0.05 hrs, 959 points x 3
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment IS: PDA-1 Runoff Area=48,929 Sf Runoff Depth=2.45”
Tc=6.0 mm CN=93 Runoff=3.05 cfs 0.229 af

Subcatchment 2S: PDA-2 Runoff Area=70,790 Sf Runoff Depth=2.08”
Tc=6.0 mm CN=89 Runoff=3.86 cfs 0.282 af

Subcatchment 3S: PDA-3 Runoff Area=161 513 sf Runoff Depth=2.97”
Tc=6.0 mm CN=98 Runoff=11.25 cfs 0.917 af

Subcatchment 4S: PDA-4 Runoff Area=9,942 Sf Runoff Depth=1 .84”
Tc=6.0 mm CN=86 Runoff=0.48 cfs 0.035 af

Subcatchment 5S: PDA-5 Runoff Area=25,504 Sf Runoff Depth=2.08”
Tc=6.Omin CN=89 Runoff=1.39cfs 0.lO2af

Subcatchment 6S: PDA-6 Runoff Area=2,022 sf Runoff Depth=2.35”
Tc=6.0 mm CN=92 Runoff=0.12 cfs 0.009 af

Subcatchment 7S: PDA-7 Runoff Area=55,563 sf Runoff Depth=1 .40”
Tc=6.Omin CN=80 Runoff=2.O4cfs 0.149af

Reach 8R: wetlands lnflow=22.17 cfs 1.735 af
Outflow=22.17 cfs 1.735 af

Subcatchment 8S: PDA-8 Runoff Area=32,068 sf Runoff Depth=2.17”
Tc=6.0 mm CN=90 Runoff=1.81 cfs 0.133af

Subcatchment 9S: PDA-9 Runoff Area=2,061 Sf Runoff Depthl.91”
Tc=6.0 mm CN=87 Runoff=0.10 cfs 0.008 af

Pond lOP: Pond Peak E1ev209.61’ Storage=3,613cf lnflow=1.92cfs 0.141 af
Discarded=0.05 cfs 0.121 af Primary=0.10 cfs 0.013 af Outflow=0.15 cfs 0.134 af

Total Runoff Area = 9.375 ac Runoff Volume = 1.863 af Average Runoff Depth = 2.38”
21 .74% Pervious Area = 2.038 ac 78.26% Impervious Area = 7.337 ac
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Subcatchment 2S: PDA-2

Runoff = 3.86 cfs c 12.09 hrs, Volume= 0.282 af, Depth= 2.08”

Runoff by SOS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type WI 24-hr 2YR-Storm Rainfall3.20”

Area (sf) ON Description
40,047 98 Pavement
23,143 69 50-75% Grass cover, Fair, HSG B

7,600 98 Roof
70,790 89 Weighted Average
23,143 Pervious Area
47,647 Impervious Area

Tc Length Slope Velocity Oapacity Description
(mm) (feet) (ft’ft) (ftlsec) (cfs)

0
L1

6.0

Page 5
5/29/2015

V

Direct Entry,

Subcatchment 2S: PDA-2
Hydrograph

3.86 cfs I

H
4,

3—

2

C Runoff

Type III 24-hr 2YR-Storm
Ra I nfa 11=3.20”

Runoff Area=70,790 sf
Runoff Volume=0282 af

Runoff Depth=2.08”
Tc=6.0 mm

CN=89

J
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)
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Subcatchment 4S: PDA-4

Runoff = 0.48 cfs c 12.09 hrs, Volume= 0.035 af, Depth= 1.84’

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2YR-Storm Rainfall=3.20’

Area (Sf) CN Description
5,671 98 Pavement
3,955 69 50-75% Grass cover, Fair, HSG B

316 98 Concrete Pad
9,942 86 Weighted Average
3,955 Pervious Area
5,987 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ftlsec) (cfs)

6.0 Direct Entry,

Subcatchment 4S: PDA-4
Hydrograph

jORunoff
0.5 I 0.48 cfs I

045
Type11124-hr2YR-Storm

I Rainfall=320”
0.4

Runoff Area9,942 sf
0.35 Runoff Volume=O.035 af
0.3: Runoff Depth=1.84”

0.25 Tc=6.O mm
CN=86

0.15’

0.1•

0.05

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Type III 24-hr 2YR-Storm RainfaII=3.20”
Page 9
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Subcatchment 6S: PDA-6
Hydrograph

Subcatchment 6S: PDA-6

Runoff = 0.12 cfs t 12.09 hrs, Volume= 0.009 af, Depth= 2.35”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dtt 0.05 hrs
Type Ill 24-hr 2YR-Storm RainfaN=3.20”

Area (Sf) CN Description
1,622 98 Pavement

400 69 50-75% Grass cover, Fair, HSG B
2,022 92 Weighted Average

400 Pervious Area
1,622 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (Wft) (ft/sec) (cfs)

6.0 Direct Entry,

/

2 cfJ0.13:

0.12

0.11

0.09

0.08
0

0.07

0.06-

0.05

0.04

0.03

0.02

0.01.

0

lo Runoffi

Type III 24-hr 2YR-Storm
RainfaN=320”

Runoff Area2,022 sf
Runoff Volume=0M09 áf

Runoff Depth=235”
Tc=6.O mm

CN=92

II,

manan fl.A m—m.rnnna m.arn—
8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)
24 6
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Type III 24-hr 2YR-Storm RainfaII=3.20”
Page 11
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Reach 8R: wetlands

Inflow Area =

Inflow =

Outflow =

24
23
22
21
20
19
18
17
16
15

J 14
2. 13

12
0

U-
10

9
8
7
6
5
4
3
2

n

9.375 ac, Inflow Depth = 2.22”
22.17 cfs 12.09 hrs, Volume=
22.17 cfs c 12.09 hrs, Volume=

for 2YR-Storm event
1.735 af
1.735 af, Atten= 0%, Lag= 0.0 mm

Routing by Dyn-Stor-Ind method, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs / 3

Reach BR: wetlands
Hydrograph

/ Inflow
[D Outflow

Inflow Area=9.375ac

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

I
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Subcatchment 9S: PDA-9

Runoff = 0.10 cfs 12.09 hrs, Volume= 0.008 af, Depth= 1.91”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 2YR-Storm Rainfall=3.20’

Area (Sf) CN Description
2,061 87 Water
2,061 Pervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 9S: PDA-9
Hydrograph

0.115 IEJRunoffI
0.11 0.10 cfs I

0105 ri Type III 24-hr 2YR-Storm
0095 I i RainfaII3 20”
0i385 ri Runoff Area=2,061 sf

I I Runoff Volume=0.008 af
O65- I1 Runoff Depth=1.91”
0.055 IL-’I Tc=6.Omin

L1 0.05
0.045 CN=87
0.04-

0.035
0.03

0.025
0.02

0.015—
0.01

0 005
0

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Type III 24-hr 2YR-Storm RainfaII=3.20”
Page 15
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U

0
U-

Pond lOP: Pond

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Subcatchment IS: PDA-I

Runoff = 4.52 cfs @ 12.09 hrs, Volume= 0.347 af, Depth= 3.71”

Runoff by SCS TR-20 method, UHSCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr IOYR-Storm Rainfall=4.50”

Area (Sf) CN Description
31,194 98 Pavement

8,728 69 50-75% Grass cover, Fair, HSG B
9,007 98 Roof

48,929 93 Weighted Average
8,728 Pervious Area

40,201 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ftlsec) (cfs)

6.0 Direct Entry,

Subcatchment IS: PDA-I
Hydrograph

DRunoffi
4.52cfsIri Type III 24-hr IOYR-Storm

Ii RainfaII=45O”

H Runoff Area=48,929 sf
I I Runoff Volurne=O.347 af

3 I
RUnoff Depth3.71”

Tc&Omin
2 CN=93

2 4 6 81012141618202224262830323436384042444648
Time (hours)
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Subcatchment 3S: PDA-3

Runoff = 15.92 cfs @ 12.09 hrs, Volume= 1.318 af, Depth= 4.260

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1OYR-Storm Rainfall=4.50”

Area (sf) CN Description
161,513 98 Roof
161,513 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/if) (Wsec) (cfs)

6.0 Direct Entry,

Subcatchment 3S: PDA-3
Hydrograph

/

_________

Io Runoffi17 15.92 cfs I
Type III 24-hr IOYR-Storm

14 I J RainfaN=4.50”
13 [‘1 Runoff Area=161 ,513 sf
12

11 Runoff Volume=1 .318 af
10 Runoff Depth=4.26”

Tc=6.O mm
CN=98

6

5

4

3

2

I .

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Subcatchment 5S: PDA-5

Runoff = 2.16 cfs @ 12.09 hrs, Volume= 0.161 af, Depth= 3.30”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type IH 24-hr IOYR-Storm Rainfall=4.50’

Area (Sf) CN Description
16,755 98 Pavement
7,765 69 50-75% Grass cover, Fair, HSG B

984 98 Concrete Pad
25,504 89 Weighted Average

7,765 Pervious Area
17,739 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 5S: PDA-5
Hydrograph

_________

Ic Runoff
2.16 cfs

I Type NI 24-hr I OYR-Storm
2 ItI

Rainfall=4.50
Runoff Area=25,504 sf

jJ Runoff Volume=O.161 af
j. Runoff Depth=3.3O”

Tc=6.Orninj.
CN=89

2 4 6 81012141618202224262830323436384042444648
Time (hours)
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LC.

e e 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

Type III 24-hr IOYR-Storm RainfaII=4.50”
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5

Subcatchment 7S: PDA-7

Runoff = 3.61 cfs @ 12.09 hrs, Volume= 0.262 af, Depth= 2.46”

Runoff by SCS TR-20 method, UHSCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 1OYR-Storm RainfaN4.50”

Area (sfl CN Description
19,119 98 Pavement
2,766 98 Roof

28,571 69 50-75% Grass cover, Fair, HSG B
5,107 60 Woods, Fair, HSG B

55,563 80 Weighted Average
33,678 Pervious Area
21,885 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ftfft) (ftlsec) (cfs)

6.0 Direct Entry,

Subcatchment 7S: PDA-7
Hydrograph

4.. Il Runoffi
3.61 cfs

Type III 24-hr IOYR-Storm
RainfaII4.50”

Runoff Area55,563 sf
Runoff VoIumeO.262 af

Runoff Depth2.46.”
Tc6.O mm

CN=80
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Subcatchment 8S: PDA-8

Runoff = 2.78 cfs 12.09 hrs, Volume= 0.208 af, Depth 3.40”

Runoff by SCS TR-20 method, UH=SCS, Time Span 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr IOYR-Storm Rainfall=4.50”

Area (Sf) CN Description
23,024 98 Pavement

9,044 69 50-75% Grass cover, Fair, HSG B
32,068 90 Weighted Average

9,044 Pervious Area
23,024 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/fl) (ftlsec) (cfs)

6.0 Direct Entry,

Subcatchment 8S: PDA-8
Hydrograph

:‘
3.

2-

Type III 24-hr ‘IOYR-Storm

C
U

0
I1

ID Runoffi

Rainfall=4.50”
Runoff Area32,068 sf

Runoff VoIumeO.208 af
Runoff Depth3.40”

Tc6.O mm
CN=90

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Pond lOP: Pond

Inflow Area =

Inflow =

Outflow =

Discarded =

Primary =

0.783 ac, Inflow Depth = 3.38”
2.95 cfs @ 12.09 hrs, Volume=
2.23 cfs c 12.21 hrs, Volume=
0.05 cfs c 12.21 hrs, Volume=
2.18 cfs @ 12.21 hrs, Volume=

for I OYR-Storm event
0.221 af
0.211 af, Atten= 24%, Lag= 7.1 mm
0.129 af
0.082 af

Routing by Dyn-Stor-Ind method, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs /3
Peak EIev= 209.69’ @ 12.21 hrs Surf.Area= 2,188 sf Storage= 3,775 cf

Plug-Flow detention time= 493.1 mm calculated for 0.2 11 af (96% of inflow)
Center-of-Mass det. time= 469.5 mm (1,264.4 - 795.0)

209.60’ 36.0’ long x 7.4’ breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.41 2.53 2.70 2.68 2.68 2.67 2.66 2.65 2.65
2.65 2.66 2.65 2.66 2.67 2.69 2.72 2.76

0.00’ 1.020 inlhr Exfiltration over Surface area

iscarded OutFlow Max=0.05 cfs @ 12.21 hrs HW209.68’ (Free Discharge)
2=Exfi ltration (Exfiltration Controls 0.05 cfs)

Primary OutFlow Max=2.05 cfs @ 12.21 hrs HW209.68’ TWO.00’ (Dynamic Tailwater)
t_1=Broad..Crested Rectangular Weir(Weir Controls 2.05 cfs @ 0.69 fps)

Page 27
5/29/2015

Volume Invert Avail.Storage Storage Description
#1 207.00’ 3,917 cf Custom Stage Data (lrregular)Listed below (Recalc)

Elevation Surf.Area Perim. lnc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)

207.00 799 117.2 0 0 799
209.00 1,702 154.9 2,445 2,445 1,659
209.75 2,236 173.1 1,472 3,917 2,150

Device Routing Invert Outlet Devices
#1 Primary

#2 Discarded
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Time span=0.10-48.00 hrs, dt=0.05 hrs, 959 points x 3
Runoff by SCS TR-20 method, UHSCS

Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment IS: PDA-I Runoff Area=48,929 Sf Runoff Depth=5.1 8”
Tc=6.0 mm CN=93 Runoff=6.19 cfs 0.485 af

Subcatchment 2S: PDA-2 Runoff Area7O,790 Sf Runoff Depth=4.74”
Tc=6.0 mm CN=89 Runoff=8.47 cfs 0.641 af

Subcatchment 3S: PDA-3 Runoff Area=161 513sf Runoff Depth=5.76”
Tc=6.0 mm CN=98 Runoff=21 .29 cfs 1.780 af

Subcatchment 4S: PDA-4 Runoff Area=9,942 sf Runoff Depth4.41”
Tc=6.Omin CN=86 Runoff=1.l3cfs 0.084af

Subcatchment 5S: PDA-5 Runoff Area=25,504 sf Runoff Depth=4.74”
Tc=6.0 mm CN=89 Runoff=3.05 cfs 0.231 af

Subcatchment 6S: PDA-6 Runoff Area=2,022 sf Runoff Depth=5.07”
Tc=6.0 mm CN=92 Runoff=0.25 cfs 0.020 af

Subcatchment 7S: PDA-7 Runoff Area=55,563 sf Runoff Depth=3.78
Tc=6.0 mmn CN=80 Runoff=5.51 cfs 0.402 af

Reach 8R: wetlands Inflow=49.86 cfs 3.812 af
Outflow=49.86 cfs 3.812 af

Subcatchment 8S: PDA-8 Runoff Area32,068 Sf Runoff Depth=4.85
Tc=6.0 mm CN90 Runoff=3.90 cfs 0.297 af

Subcatchment 9S: PDA-9 Runoff Area2,061 sf Runoff Depth4.52’
Tc=6.0 mm CN=87 Runoff=0.24 cfs 0.018 af

Pond lOP: Pond Peak Elev=209.73’ Storage=3,869 cf Inflow=4.13 cfs 0.315 af
Discarded=0.05 cfs 0.135 af Primary=3.99 cfs 0.169 af Outflow=4.04 cfs 0.304 af

Total Runoff Area = 9.375 ac Runoff Volume = 3.958 at Average Runoff Depth = 5.07”
21.74% Pervious Area = 2.038 ac 78.26% Impervious Area = 7.337 ac
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Subcatchment 2S: PDA-2

Runoff = 8.47 cfs @ 12.09 his, Volume= 0.641 af, Depth= 4.74”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100YR-Storm Rainfall=6.00”

Area (sfl CN Description
40,047 98 Pavement
23,143 69 50-75% Grass cover, Fair, HSG B

7,600 98 Roof
70,790 89 Weighted Average
23,143 Pervious Area
47,647 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 2S: PDA-2
Hydrograph

7,

EJ RunoffiI 8.47 cfs

8
Type III 24-hr IOOYR-Storm

I I RainfaII6.OO”
7. Runoff Area7O,790 sf
6 I Runoff VoIumeO 641 af

I J Runoff Depth4 74”
2. 5—

Tc6.O mm
CN=89

3.

2-

0

__

2 4 6 81012141618202224262830323436384042444648
Time (hours)
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Subcatchment 4S: PDA-4

Runoff = 1.l3cfs@ 12.O9hrs, Volume= 0.084af, Depth= 4.41’

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt 0.05 hrs
Type III 24-hr IOOYR-Storm Rainfall=6.00”

Area (sf) CN Description
5,671 98 Pavement
3,955 69 50-75% Grass cover, Fair, HSG B

316 98 Concrete Pad
9,942 86 Weighted Average
3,955 Pervious Area
5,987 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/if) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 4S: PDA-4
Hydrograph

I Ii Runoff

I 1.13 cfs Ir Type III 24-hr I OOYR-Storm
RainfaII=6.OO”

1-1 Runoff Area=9,942 sf
Runoff Volume=O.084 af

Runoff Depth4.41”
j Tc=6.Omin

CN=86

2 4 6 81012141618202224262830323436384042444648
Time (hours)
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Subcatchment 6S: PDA-6

Runoff = 0.25 cfs @ 12.09 hrs, Volume= 0.020 af, Depth= 5.07’

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100YR-Storm Rainfall=6.00”

Area (sf) CN Description
1,622 98 Pavement

400 69 50-75% Grass cover, Fair, HSG B
2,022 92 Weighted Average

400 Pervious Area
1,622 Impervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 6S: PDA-6
Hydrograph

-F

_____

0.28 I C Runoff

0.26 I 0.25 cfsj

024 ri Type Iii 24-hr IOOYR-Storm

hi RainfaII6.OO”

o 2: RUfloff A•ea=2,O22 sf

0.18
[j Runoff VoIumeO.020 af

. o.16 Runoff Depth5M7”
0.14 Tc=6.O mm

U- 0.12 CN=92
0.1.

0.0&

0.06-

0.04-

0.02-

___________

0
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)
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Reach 8R: wetlands

Inflow Area = 9.375 ac, Inflow Depth = 4.88” for IOOYR-Storm event
Inflow = 49.86 cfs @ 12.09 hrs, Volume= 3.812 af
Outflow = 49.86 cfs @ 12.09 hrs, Volume= 3.812 af, Atten= 0%, Lag 0.0 mm

Routing by Dyn-Stor-Ind method, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs /3

I I

.4 — _4_ ____4 __..4_____.

I I

.L.L
I I I I F I P I I
I I I I

I I I
.

I I I I I I I I I
I I I I I I I I I

.4

I I—. .. •l I I I

I I I I I I
I I I I I I I I

L

•1 I I I I I I I
I I I I I
I I I I I

.
.

Type III 24-hr IQOYR-Storm RainfaII=6.OO”
Page 37

5/29/2015

/

Reach 8R: wetlands
Hydrograph

I 4Q R rf

I 49.86 cfsf Inflow Area=9375 ac
55.

50

45

40

35.

0
,. 30

25

20

15

1 0

5.

Inflow
I] Outflow

I I

1

. ‘
F. I I

I I
I I

I . I

2 1012 14 1818 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Subcatchment 9S: PDA-9

Runoff = 0.24 cfs 12.09 hrs, Volume= 0.018 af, Depth= 4.52’

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.10-48.00 hrs, dt= 0.05 hrs
Type Ill 24-hr IOOYR-Storm RainfaN=6.00”

Area (Sf) CN Description
2,061 87 Water
2,061 Pervious Area

Tc Length Slope Velocity Capacity Description
(mm) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 9S: PDA-9
Hydrograph

0.26 I 0 Runoff
0.24 cfs I

0.24 fl. Type 11124-hr iOOYR-Storm
0.22 I :1 Rainfall=6.OO’

O.2 Runoff Area=2,061 Sf
0.18 I 1 Runoff Volume=O.018 af
0.16

Runoff Depth=4.52’
.. 014

Tc6.O mm.

I
0.08

0.06

0.04

0.02W .

0
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)



2014-O28POST Type III 24-hr IQOYR-Storm Rainfall=6.QO”
Prepared by MBL Land Development & Permitting, Corp. Page 41
HydroCAD® 8.00 sIn 004337 © 2006 HydroCAD Software Solutions LLC 5/29/2015

Pond lOP: Pond
Flydrograph

llnflow h

/

4.13cf IDoflow I
4.04 cfs Inflow Area=O.783 ac lDI5Carc1edI

__________

IDPhmary •
3.99 cfs Peak E1ev209.73’

4

Storage3,869 cf

3

C
2

________

0

____________________________________________

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)



APPENDIX D: WATER QUALITY VOLUME
CALCULATIONS

HMRTZ Corporation 6-2 MBL Land Development and Permitting Corp.
87 Hayward Road, Acton, MA May 28, 2015



APPENDIX E: REQUIRED RECHARGE

HMRTZ Corporation 6-3 MBL Land Development and Permitting Corp.
87 Hayward Road, Acton, MA May 28, 2015



APPENDIX F: TOTAL SUSPENDED SOLIDS

HMRTZ Corporation 64 MBL Land Development and Permitting Corp.
87 Hayward Road, Acton, MA May 28, 2015



APPENDIX G: CONSTRUCTION PERIOD POLLUTION
PLAN I EROSION AND
SEDIMENTATION CONTROL PLAN

HMRTZ Corporation 6-5 MBL Land Development and Permitting Corp.
87 Hayward Road, Acton, MA May 28, 2015



SECTION II: CONSTRUCTION SEQUENCING

Described below are the major construction activities. They are presented in the order (or sequence) they are
expected to begin, but each activity will not necessarily be completed before the next begins. Also, these activities
could occur in a different order if necessary to maintain adequate erosion and sedimentation control. All activities
and the timeframe (beginning and ending dates) shall be recorded by the General Contractor:

1. Contractor to verify trees to be saved have been marked with orange construction fence.

2. Install stabilized construction entrance.

3. Cut and clear trees within the limit of work, unless otherwise noted.

4. Construct temporary and permanent erosion control facilities prior to any earth moving operations.

5. Grub trees and shrubs

6. Grade and seed compensatory flood storage area prior to filling within the bordering land subject of flooding
area.

7. Grade and plant (season permitting).

8. Grade temporary sedimentation ponds.

9. Rough grade. All slopes shall be stabilized immediately after grading. All disturbed areas shall be stabilized no
later than 72-hours after construction activities cease. If earthwork temporarily ceases on a portion of or on the
entire site, and will not resume within 21-days, the area shall be stabilized. (Stabilize proposed pavement areas
with compacted gravels and other disturbed areas with temporary grass seed). An area shall be considered
stabile if one of the following has occurred:

A. Base course gravels have been installed in areas to be paved;

B. A minimum of 85% vegetated growth has been established;

C. A minimum of 3”of non-erosive material such as stone or rip-rap has been installed; or

D. Erosion control blankets have been properly installed.

10. Construct retaining walls along western property.

11. Construct grassed swaled areas. Place rip rap and other BMPs according to the plan. The Contractor shall
stabilize all ditches, swales and ponds/basins prior to directing flow to them.

12. Install all underground utilities.

13. Construct solar panels and finish grade sites according to the plan. All slopes shall be stabilized immediately
after grading.

HMRTZ cORP. MBL Land Development and Permitting corp.
87 Hayward Road, Acton, MA May 28, 2015



STABILIZED CONSTRUCTION ENTRANCE

The stabilized construction entrance shall be installed after site cleañng but before any earth moving activities. The
exit should be maintained in a condition that will prevent tracking or flowing of sediment onto public rights-of-way.
This may require periodic topdressing with additional stone. Remove mud and sediment tracked or washed onto
public road immediately. Reshape pad as needed for drainage and runoff control. Repair any broken road pavement
immediately. All temporary erosion and sediment control measures shall be removed within 30 days after final site
stabilization is achieved or after the temporary practices are no longer needed. Trapped sediment shall be removed
or stabilized on site. Inspect the exit pad and sediment disposal area weekly and after heavy rains or heavy use.

TEMPORARY SURFACE AND SLOPE STABILIZATION

Any area of exposed soil that will remain unstabilized for a period of more than twenty days will be covered with a
layer of straw or mulch until the time of final loam and seeding.

TEMPORARY SEEDING

A temporary vegetative cover of fast growing indigenous grasses will be established on areas of exposed soils that
remain unstabilized for a period of twenty-one days. Depending on the slope, the seeded surfaces will be covered
with a layer of mulch.

PERMANENT SEEDING

Upon completion of the final grading, any area not covered by pavement, other forms of stabilization, or other
landscaped methods will be loamed and seeded with New England Erosion Control/Restoration Mix (for dry sites)
produced by New England Wetland Plants, Inc. (or approved equivalent). This mix includes grasses and broad leaf
herbaceous plants that are indigenous to the northeastern Massachusetts. Depending on slope the seeded area will
be covered with mulch or erosion control blanket. The seed mix will be applied at a rate of 25lbs/acre.

GRASSED SWALE PROTECTION

The following practices should be implemented by the contractor in order to protect the in-situ soils in the location of
the grassed swale area

• Fence swale areas off prior to construction;
• Never allow heavy construction equipment to drive across areas;
• Limit smearing and compacting of soils in infiltration areas;
• Do not construct grassed swale during winter or duñng a rain event;
• Rotary till or disc harrow to a depth of 12” to restore infiltration rates after final grading.
• It is not recommended that the grassed swale shall be used as sedimentation ponds during

construction, However, if the areas are to be used, the accumulated sediments and top 6” of
the native soil of the floor and sidewall areas be removed and replaced with soil amendments,
such as course sand.

HMRTZ CORP. MBL Land Development and Permitting Corp.
87 Hayward Road, Acton, MA May 28, 2015



The operation and maintenance of all components of the proposed drainage system will be the
responsibility of the following:

Contact Information.

Stormwater Management Practices Owner/Responsible Partyfor Operation and Maintenance

HAARTZ Corporation

87 Hayward Road

Acton, Massachusetts 01720

Engineer ofRecord

James E. Miller P.E.

Miller Engineering

Plainville, MA

Overview

In accordance with the local, state, and federal regulations and the approved site plan for the
project, the subject site contains stormwater management practices to collect and convey
stormwater, control erosion and sediment, attenuate peak flow rates of runoff, and remove
stormwater pollutants. Specific stormwater management practices for this project shall include
street sweeping and a detention pond.

During and subsequent to construction, the following temporary and permanent erosion control
measures will be utilized and maintained as follows in accordance with Massachusetts Erosion
and Sediment Control Guidelines for Urban and Suburban Areas:

• Perimeter Sediment Controls: Combined hay bale I siltation barriers consisting of a filter
fabric silt fence and hay bales will be erected in advance of construction along the
perimeter of the project site in locations shown on the Erosion & Sedimentation Control
Plan. Such barriers should be inspected immediately after each runoff-producing rainfall

HMRTZ Corporation 6-7 MBL Land Development and Permitting Corp.
87 Hayward Road, Acton, MA May 28, 2015



• Proprietary Maintenance:

1. Inspect and clean these units in strict accordance with manufacturers’
recommendations and requirements

2. Clean the units using the method specified by the manufacturer

3. Vactor trucks are typically used to clean these units: as needed

4. Remove sediment manually: as needed

• Construction Inspections: Construction inspections shall be performed by personnel from
the site contractor and/or the Engineer of Record. Inspection forms shall be executed
for each corresponding inspection.

The following inspection plan shall be performed:

1. Stabilization Measures: inspect monthly or as needed.

2. Structural Controls: inspect every 14 days or as needed.

3. Discharge Points: inspect every 14 days or as needed.

4. Construction Entrances: inspect every 14 days or as needed.

5. Storage areas: inspect every 14 days or a needed.

6. All areas of erosion and sedimentation control shall be inspected after major storm
events.

HMRTZ Corporation 6-9 MBL Land Development and Permitting Corp.
87 Hayward Road, Acton, MA May 28, 2015



APPENDIX I: ILLICIT DISCHARGE STATEMENT
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APPENDIX J: STORMWATER POLLUTION
PREVENTION PLAN

HAARTZ Corporation 6-13 MBL Land Development and Permitting Corp.
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