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Brem 40 B Project
100 Long Ridge Road, Carlisle, MA

NOTICE OF INTENT APPLICATION

A. NOTICE OF INTENT APPLICATION

The following forms are included in Section A

FORM 3

NOI WETLAND FEE TRANSMITTAL FORM
COPY OF FILING FEE CHECKS
NOTIFICATION TO ABUTTER FORM
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Important:
When filling out
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return

Note:

Before
completing this
form consult
your focal
Conservation
Commission
regarding any
municipal bylaw
or ordinance.

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

WPA Form 3 - Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

Provided by MassDEP:- - -

7i7M;s.sD'EP File Nﬁmber

8 ;Docﬁu.me:r]t T rénsaction Number-
Carlisle

City/Town

A. General Information

Project Location (Note: electronic filers will click on button to locate project site):

100 Long Ridge Road Carlisle

01741 |

a. Street Address : b. City/Town

¢. Zip Code

L atitude and Longitude: 4 Latitude

Map 1 Parcel 72-33K

e. Longitude

f. Assessors Map/Plat Number g. Parcel /Lot Number

2. Applicant:
Jeffrey Brem

a. First Name b. Last Name
Lifetime Green Homes, LLC

c. Organization

142 Littleton Road, ste. 16

d. Street Address
Westford MA

01886

e. City/Town f. State

g. Zip Code

978-692-1313 978-692-0303 jabrem@meisnerbrem.com

h. Phone Number i. Fax Number j. Email Address

3. Property owner (required if different from applicant): [] Check if more than one owner

Jeffrey and Lisa Brem

a. First Name . ) b. Last Name

c. Organization

100 Long Ridge Road

d. Street Address
Carlisle MA

01741

e. City/Town f. State

g. Zip Code

h. Phone Number i. Fax Number j. Email address

4. Representative (if any):

Douglas Duschenes

a, First Name b, Last Name
Duschenes & Farrell

c. Company
515 Groton Road #204

d. Street Address
Westford MA

01886

e. City/Town f. State
978-496-1177.

g. Zip Code

h. Phone Number i. Fax Number ' j. Email address

5. Total WPA Fee Paid (from NOI Wetland Fee Transmittal Form):
$2,000 $987.50

$1,012.50

a. Total Fee Paid b. State Fee Paid

wpaform3.doc ¢« rev. 1/3/2013

c. City/Town Fee Paid
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Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40

Massachusetts Department of Environmental Protection Provided by MassDEP:" -~ -
Bureau of Resource Protection - Wetlands - -

WPA Form 3 — Notice of Intent

~MassDEP File Number

: ,DorchnentrTranséction Numb_ef
Carlisle

City/Town

A.

6.

7a.

7b.

General Information (continued)

General Project Description:

"Brem Property” is a 20 unit Affordable Single Family Residential Development. This filing is for four
(4) of the 20 proposed single family units (13, 14, 15 & 16). The development will have a shared
private _on- site septic system and private wells.

Project Type Checklist:

1. X Single Family Home — 4 units o | lof 2. [ Residential Subdivision
(B 15,1415, 1)

3. [ Limited Project Driveway Crossing 4. [] Commercial/industrial

5. [J Dock/Pier 6. [] Utilities

7. [0 Coastal Engineering Structure 8. [1 Agriculture (e.g., cranberries, forestry)
9. [ Transportation 10. [] Other

Is any portion of the proposed activity eligible to be treated as a limited project subject to 310 CMR
10.24 (coastal) or 310 CMR 10.53 (inland)?

1.[J Yes [XI No If yes, describe which limited project applies to this project:

2. Limited Project

Property recorded at the Registry of Deeds for:

Middlesex North

a. County b. Certificate # (if registered land)
18814 278

c. Book d. Page Number

For all projects
affecting other
Resource Areas,
please attach a
narrative
explaining how
the resource
area was
delineated.

. Buffer Zone & Resource Area Impacts (temporary & pe‘rmanent)

X Buffer Zone Only — Check if the project is located only in the Buffer Zone of a Bordering
Vegetated Wetland, Inland Bank, or Coastal Resource Area.

[] Inland Resource Areas (see 310 CMR 10.54-10.58; if not applicable, go to Section B.3,
Coastal Resource Areas).

Check all that apply below. Attach narrative and any supporting documentation describing how the
project will meet all performance standards for each of the resource areas altered, including standards
requiring consideration of alternative project design or location.

Resource Area ) Size of Proposed Alteration Proposed Replacement (if any)
a. D Bank - 1. linear feet : 2. linear feet
b.[] Bordering Vegetated
Wetland 1. square feet 2. square feet
¢ D Land Und?r 1. square feet 2. square feet
Waterbodies and
Waterways

3. cubic yards dredged

wpaform3.doc « rev. 1/3/2013 ’ Page 2 of 8




Online Users:
Include your
document
transaction
number
(provided on your
receipt page)
with all
supplementary
information you
submit to the
Department.

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

WPA Form 3 - Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

Provided by MassDEP: -

- MassDEP File Number -

N '{‘p’oéument Transaction Number
Carlisle

City/Town

B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont’d)

Proposed Replacement (if any)

Resource Area Size of Proposed Alteration
d.[] Bordering Land
Subject to Flooding - 1. square feet

2. square feet

3. cubic feet of flood storage lost

e.[] Isolated Land
Subject to Flooding 1. square feet

4. cubic feet replaced

2. cubic feet of flood storage lost

3. cubic feet replaced

f. [1 Riverfront Area ;

. Name of Waterway (if available)

2. Width of Riverfront Area (check one):
[] 25 ft. - Designated Densely Developed Areas only
1 100 ft. - New agricultural projects only

[0 200 ft. - All other projects

3. Total area of Riverfront Area on the site of the proposed project:

4. Proposed alteration of the Riverfront Area:

square feet

a. total square feet b. square feet within 100 ft.

¢. square feet between 100 ft. and 200 ft.

5. Has an alternatives analysis been done and is it attached to this NOI? ] Yes[] No

6. Was the lot where the activity is proposed created prior to August 1, 1996% ] Yes[] No

3. [] Coastal Resource Areas: (See 310 CMR 10.25-10.35)

Check all that apply below. Attach narrative and supportihg documentation describing how the project
will meet all performance standards for each of the resource areas altered, including standards

requiring consideration of alternative project design or location.

Resource Area Size of Proposed Alteration

Proposed Replacement (if any)

a,[] Designated Port Areas , Indicate size under Land Under the Ocean, below

b.[[] Land Under the Ocean

1. square feet

2. cubic yards dredged

e.[ ] Barrier Beach indicate size under Coastal Beaches and/or Coastal Dunes below

d.[ ] Coastal Beaches T square feet

2. cubic yards beach nourishment

e.[ ] Coastal Dunes T square feet

wpaform3.doc ¢ rev. 1/3/2013

2. cubic yards dune nourishment
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Massachusetts Department of Environmental Protection ~ Provided by MassDEP:

Bureau of Resource Protection - Wetlands " MassDEP File Number

WPA Form 3 - Notice of Intent o e

Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 g::gzt Transaction Number

City/Town

B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont'd)

Size of Proposed Alteration Proposed Replacement (if any)
f. [1 Coastal Banks pp——
g.[1 Rocky Intertidal
Shores 1. square feet
h. D Salt Marshes 1. square feet 2. sq ft restoration, rehab., creation
i [ Land Under Salt
Ponds 1. square feet

2. cubic yards dredged
i. L] Land Containing

Shellfish 1. square feet
k. [[] Fish Runs Indicate size under Coastal Banks, inland Bank, Land Under the
Ocean, and/or inland Land Under Waterbodies and Waterways,
above

1. cubic yards dredged

L] Land Subject to
Coastal Storm Flowage 1. square feet
4. [] Restoration/Enhancement _
If the project is for the purpose of restoring or enhancing a wetland resource area in addition to the
square footage that has been entered in Section B.2.b or B.3.h above, please enter the additional
amount here.

a. square feet of BVW b. square feet of Salt Marsh

5. [] Project involves Stream Crossings

a. number of new stream crossings b. number of replacement stream crossings

C. Other Applicable Standards and Requirements

Streamlined Massachusetts Endangered Species Act/Wetlands Protection Act Review

1. Is any portion of the proposed project located in Estimated Habitat of Rare Wildlife as indicated on
the most recent Estimated Habitat Map of State-Listed Rare Wetland Wildlife published by the Natural
Heritage and Endangered Species Program (NHESP)? To view habitat maps, see the Massachusetts
Natural Heritage Atlas or go to
htip://www.mass.gov/dfwele/dfw/nhesp/requlatory review/priority _habitat/online viewer.htm.

a.[] Yes X' No If yes, include proof of mailing or hand delivery of NO! to:

Natural Heritage and Endangered Species Program
Division of Fisheries and Wildlife

on-line 2014 100 Hartwell Street, Suite 230

b. Date of map West Boylston, MA 01583

wpaform3.doc * rev. 1/3/2013 Page 4 of 8




Massachusetts Department of Environmental Protection ~ Provided by MassDEP:
Bureau of Resource Protection - Wetlands "~ “WiassDEP Fils Number

WPA Form 3 - Notice of Intent

. -:Document Transaction Number

Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40 Carlisle

City/Town

C. Other Applicable Standards and Requirements (cont'd)

If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321

CMR 10.18). To qualify for a streamlined, 30-day, MESA/Wetlands Protection Act review, please
complete Section C.1.C, and include requested materials with this Notice of Intent (NOI); OR complete
Section C.1.d, if applicable. If MESA supplemental information is not included with the NOI, by
completing Section 1 of this form, the NHESP will require a separate MESA filing which may take up
to 90 days to review (unless noted exceptions in Section 2 apply, see below).

1. ¢ Submit Supplemental information for Endangered Species Review”

1. [ Percentage/acreage of property to be altered:

(a) within wetland Resource Area hercentage/acieage

(b) outside Resource Area percentage/acreage

2. [] Assessor's Map or right-of-way plan of site

3. [] Project plans for entire project site, including wetland resource areas and areas outside of
wetlands jurisdiction, showing existing and proposed conditions, existing and proposed
tree/vegetation clearing line, and clearly demarcated limits of work ****

8 ] Project description (including description of impacts outside of wetland resource area &
buffer zone)

() L] Photographs representative of the site

(©) ] MESA filing fee (fee information available at:
http://www.mass.gov/dfwele/dfw/nhesp/regulatory review/mesa/mesa fee_ schedule.htm).
Make check payable to “Commonwealth of Massachusetts - NHESP” and mail to
NHESP at above address

Projects altering 10 or more acres of land, alsoc submit:

) [] Vegetation cover type map of site

) ] Project plans showing Priority & Estimated Habitat boundaries
d. OR Check One of the Following

1.[]  Project is exempt from MESA review.
Attach applicant letter indicating-which MESA exemption applies. (See 321 CMR 10.14,
http://www.mass.gov/dfwele/dfw/nhesp/regulatory review/mesa/mesa_exemptions.htm;
the NO! must still bé sent to NHESP if the project is within estimated habitat pursuant to
310 CMR 10.37 and 10.59.)

2.[1  Separate MESA review ongoing. a. NHESP Tracking # b. Date submitted to NHESP

* Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP review (see
hitp.//www.mass.gov/dfwele/dfw/nhesp/nhesp.htm, regulatory review tab). Priority Habitat includes habitat for state-listed plants and
strictly upland species not protected by the Wetlands Protection Act.

** MESA projects may not be segmented (321 CMR 10.16). The applicant must disclose full development plans even if such plans are

not required as part of the Notice of Intent process.
wpafarm3.doc * rev. 1/3/2013 Page 5 of 8




B IP T PP P IBTI I P I PIIIP I I PDPIPDPOPP I DT DD T

Massachusetts Department of Environmental Protection ~ ProvidedbyMassDEP:- = . -
Bureau of Resource Protection - Wetlands " ‘MassDEP F,,eNumbe, .
WPA Form 3 - NOtice Of Intent DocumentTransactlon N@mt&er
Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40 " Cariisie

City/Town

C. Other Applicable Standards and Requirements (cont'd)

3.[] Separate MESA review completed.
Include copy of NHESP “no Take" determination or valid Conservation & Management

Permit with approved plan.

2. For coastal projects only, is any portion of the proposed project located below the mean high water
line or in a fish run?
a. [ ] Not applicable — project is in inland resource area only
b.[] Yes [] No If yes, include proof of mailing or hand delivery of NOI to either:
South Shore - Cohasset to Rhode North Shore - Hull to New Hampshire:
Island, and the Cape & islands:
Division of Marine Fisheries - Division of Marine Fisheries -
Southeast Marine Fisheries Station North Shore Office
Attn: Environmental Reviewer Atin: Environmental Reviewer
1213 Purchase Street — 3rd Floor 30 Emerson Avenue
New Bedford, MA 02740-6694 Gloucester, MA 01930
Also if yes, the project may require a Chapter 91 license. For coastal towns in the Northeast Region,
please contact MassDEP's Boston Office. For coastal towns in the Southeast Region, please contact
MassDEP’s Southeast Regional Office.
3. s any portion of the proposed pfoject within an Area of Critical Environmental Concern (ACEC)?
Online Users: o[ Yes X No If yes, provide name of ACEC (see instructiqns to WPA Form 3 or .MassDEP
tnclude your : Website for ACEC locations). Note: electronic filers click on Website.
documept .
pansactn
(provided on your 4. Is any portion of the proposed project within an area designated as an Outstanding Resource Water
re,?sipltl page) (ORW) as designated in the Massachusetts Surface Water Quality Standards, 314 CMR 4.00?
with a
supplementary a.[ ] Yes Xl No
information you -
submit to the 5. Is any portion of the site subject to a Wetlands Restriction Order under the Inland Wetlands
Department. Restriction Act (M.G.L. c. 131, § 40A) or the Coastal Wetlands Restriction Act (M.G.L. c. 130, § 105)?
a[] Yes X No '
6. Is this project subject to provisions of the MassDEP Stormwater Management Standards?
a.[X Yes. Attach a copy of the Stormwater Report as required by the Stormwater Management
Standards per 310 CMR 10.05(6)(k)-(q) and check if:
1.0  Applying for Low Impact Development (LID) site design credits (as described in
Stormwater Management Handbook Vol. 2, Chapter 3)
2.[] A portion of the site constitutes redevelopment
3. Proprietary BMPs are included in the Stormwater Management System.
b.[ 1 No. Check why the project is exempt:
1.1  Single-family house
wpaform3.doc « rev. 1/3/2013 . Page 6 of 8




Bureau of Resource Protection - Wetlands

WPA Form 3 — Notice of Intent

Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

Massachusetts Department of Environmental Protection ~ Provided by MassDEP:

T ',;iMassDEP File Number

oo .VDocument Transactlon Number
Carlisle

City/Town

C. Other Applicable Standards and Requirements (cont'd)

2.1 Emergency road repair

3.[J Small Residential Subdivision (less than or equal to 4 single-family houses or less than or
equal to 4 units in multi-family housing project) with no discharge to Critical Areas.

D. Additional Information

Applicants must include the following with this Notice of Intent (NOI). See instructions for details.

Online Users: Attach the document transaction number (provided on your receipt page) for any of the

following information you submit to the Department.

1.[XI  USGS or other map of the area (along with a narrative description, if necessary) containing
sufficient information for the Conservation Commission and the Department {o locate the site.

(Electronic filers may omit this item.)

2.XI  Plans identifying the location of proposed activities (including activities proposed to serve as a
Bordering Vegetated Wetland [BVW] replication area or other mitigating measure) relative to

the boundaries of each affected resource area.

3.[X] Identify the method for BVW and other resource area boundary delineations (MassDEP BVW
Field Data Form(s), Determination of Applicability, Order of Resource Area Delineation, etc.),

and attach documentation of the methodology.

4. X List the titles and dates for all plans and other materials submitted with this NOI.

Notice of intent Plan

a. Plan Title
Meisner Brem Corporation Jeffrey A. Brem, P.E.
b. Prepared By c. Signed and Stamped by
1"=40'
d. Final Revision Date e. Scale
July 17, 2014
f. Additional Plan or Document Title g. Date

5.[] If there is more than one property owner, please attach a list of these property owners not

listed on this form.

6. ]  Attach proof of mailing for Natural Heritage and Endangered Species Program, if needed.

7.[] Attach proof of mailing for Massachusetts Division of Marine Fisheries, if needed.

8. X}  Attach NOI Wetland Fee Transmittal Form

o.[X  Attach Stormwater Report, if needed.

wpaform3.doc » rev. 1/3/2013
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Massachusetts Department of Environmental Protection ~ Provided by MassDEP: i
Bureau of Resource Protection - Wetlands :;MassDEP File Number -

WPA Form 3 - Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40

o vDocument Transactlon Number

‘Carlisle
City/Town

E. Fees

1. [] Fee Exempt: No filing fee shall be assessed for projects of any city, town, county, or district of
the Commonwealth, federally recognized Indian tribe housing authority, municipal housing
authority, or the Massachusetts Bay Transportation Authority.

Applicants must submit the following information (in addition to pages 1 and 2 of the NOI Wetland Fee
Transmittal Form) to confirm fee payment:

(008 7-24-301Y
2. Municipal Check Number 3. Check date
(009 7-24 ~3014
4. State Check Number 5. Check date
Lifetim Greea Homes. (L
6. Payor name on check: First Name 7. Payor name on check: Last Name

F. Signatures and Submittal Requirements

| hereby certify under the penalties of perjury that the foregoing Notice of Intent and accompanying plans,
documents, and supporting data are true and complete to the best of my knowledge. | understand that
the Conservation Commission will place notification of this Notice in a local newspaper at the expense of
the applicant in accordance with the wetlands regulations, 310 CMR 10.05(5)(a).

[ further certify under penalties of perjury that all abutters were notified of this application, pursuant to the
requirements of M.G.L. ¢. 131, § 40. Notice must be made by Certificate of Mailing or in writing by hand
delivery or certified mail (return receipt requested) to all abutters within 100 feet of the property line of the
project location.

7/7/‘//16/

2. Date

ot 1Y

4 Date '

5. Signature of Representative (if any) 6. Date

For Conservation Commission:

Two copies of the completed Notice of Intent (Form 3), including supporting plans and documents, two
copies of the NOI Wetland Fee Transmittal Form, and the C|ty/town fee payment, to the Conservation
Commission by certified mail or hand delivery.

For MassDEP:

One copy of the completed Notice of Intent (Form 3), including supporting plans and documents, one
copy of the NO| Wetland Fee Transmittal Form, and a copy of the state fee payment to the MassDEP
Regional Office (see Instructions) by certified mail or hand delivery.

Other:

If the applicant has checked the “yes” box in any part of Section C, Item 3, above, refer to that section
and the Instructions for additional submittal requirements.

The original and copies must be sent simultaneously. Failure by the applicant to send copies in a
timely manner may result in dismissal of the Notice of Intent.

wpaform3.doc « rev. 1/3/2013 Page 8 of 8
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Massachusetts Department of Environmental Protection
, N Bureau of Resource Protection - Wetlands

NOI Wetland Fee Transmittal Form
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

Important: When
filling out forms

on the computer, 4

use only the tab
key to move your
cursor - do not
use the return

A. Applicant Information

Location of Project:

100 Long Ridge Road Carlisle
a. Street Address b. City/Town
1009 $987.50

¢. Check number
Applicant Mailing Address;
Jeffrey

d. Fee amount

Brem

a. First Name
Lifetime Green Homes

b. Last Name

¢. Organization

142 Littleton Road

d. Mailing Address
Westford

MA

01886

e. City/Town

978-692-1313 978-692-0303

f. State
jabrem@meisnerbrem.com

g. Zip Code

h. Phone Number i. Fax Number

Property Owner (if different):
Jeffrey & Lisa

j. Email Address

Brem

a. First Name

b. Last Name

c. Organization

100 long ridge Road

d. Mailing Address
Carlisle

MA

01741

e. City/Town .

f. State

g. Zip Code

h. Phone Number i. Fax Number

j. Email Address

To calculate

filing fees, refer
to the category
fee list and
examples in the
instructions for
filling out WPA
Form 3 (Notice of
Intent).

B. Fees

Fee should be calculated using the following process & worksheet. Please see Instructions before
filling out worksheet.

Step 2/Number of Activities: Identify the number of each type of activity.

Step 1/Type of Activity: Describe each type of activity that will occur in wetland resource area and buffer zone.

Step 3/individual Activity Fee: ldentify each activity fee from the six project categories listed in the instructions.

Step 4/Subtotal Activity Fee: Multiply the number of activities (identified in Step 2) times the fee per category
(identified in Step 3) to reach a subtotal fee amount. Note: If any of these activities are in a Riverfront Area in

addition to another Resource Area or the Buffer Zone, the fee per activity should be multlphed by 1.5 and then
added to the subtotal amount.

Step 5/Total Project Fee: Determine the total project fee by adding the subtotal amounts from Step 4.

Step 6/Fee Payments; To calculate the state share of the fee, divide the total fee in half and subtract $12.50. To
calculate the city/town share of the fee, divide the total fee in half and add $12.50.

noifeetf.doc « Welland Fee Transmittal Form - rev. 10/47/11
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

NOI Wetland Fee Transmittal Form

Massachusetts Wetlands Protection Act M.G.L. ¢. 131, §40

B. Fees (continued)

Step 1/Type of Activity Step 2/Number Step Step 4/Subtotal Activity
of Activities 3/individual Fee
Activity Fee

Cat. 2: a. 4 $500 $2,000.00

Units 13, 14, 15 & 16

Step 5/Total Project Fee: ~ $2,000.00

Step 6/Fee Payments:

. ) $2,000.00
Total Project Fee: a. Total Fee from Step 5
- ) $987.50
State share of filing Fee: b, 1/2 Total Fee less $12.50
City/Town share of filling Fee: 5.11'/211"20.{30Fee ol $12.50

C. Submittal Requirements

a.) Complete pages 1 and 2 and send with a check or money order for the state share of the fee, payable to
the Commonwealth of Massachusetts.

Department of Environmental Protection
Box 4062
Boston, MA 02211

b.) To the Conservation Commission: Send the Notice of Intent or Abbreviated Notice of Intent; a copy of
this form; and the city/town fee payment.

To MassDEP Regional Office (see Instructions): Send a copy of the Notice of Intent or Abbreviated Notice of
Intent; a copy of this form; and a copy of the state fee payment. (E-filers of Notices of Intent may submit these
electronically.) '

noifeetf.doc « Wetland Fee Transmittal Form « rev. 10/17/11 . Page 2 of 2
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Notification to Abutters
Under the Massachusetts Wetlands Protection Act
And the Carlisle Wetlands Protection Bylaw

In accordance with the second paragraph of Massachusetts General Laws Chapter 131,
Section 40, and with the Carlisle Wetlands Protection Bylaw you are hereby notified of the following:

The name of the Applicant is Lifetime Green Homes. LLC

The Applicant has filed a Notice of Intent with the Carlisle Conservation Commission seeking
permission to remove, fill, dredge or alter an Area Subject to Protection (Wetland Resource Area
and/or Buffer Zone) Under the Massachusetts Wetlands Protection Act (General Laws Chapter 131,
Section 40) and the Carlisle Wetlands Protection Bylaw.

The address of the lot where the activity is proposed: joo | ong Bid_geazod.a(—

The proposed activity is: __The_constevetion of Y Sina,ne-ﬁamlhj Unids
within Jdbe hofLerzone,

A Public Hearing regarding this Notice of Intent will be held on:

[ 1 Thursday, at P.M. in the Carlisle Town Hall, 66 Westford
Street, Carlisle.
Information regarding the date, time, and place of the public hearing may be obtained from the
applicant or the Carlisle Conservation Commission. Note that the commission office will not be
able to discuss projects in depth over the telephone. You must personally view the file for have a
representative view the file to decide for yourself if you have any interests/concerns.

Copies of the Notice of Intent may be examined at THE CARLISLE CONSERVATION
COMMISSION OFFICE at Carlisle Town Hall between 9:00 AM. & 3:00 P.M. Monday to
Friday. For more information or to make an appointment, call: 978-369-0336.

Copies of the Notice of Intent may be obtained from either:

[ ] The Applicant, or ¥ the Applicant’s representative M visner Prem Cor pocastion , by
calling this telephone number: _ 9418- 692 - {313 between the hours of 8- U4'36 on the
following days of the week: pon da.cf - m‘j{ .

Note: Public Hearing Notice, including its date, time, and place, will be published at least 5 days in
advance of the first hearing only in the [X] Carlisle Mosquito or [] Concord Journal (at the
applicant’s expense).

Note: You also may contact the Department of Environmental Protection (DEP) for more information about
this application or the Wetlands Protection Act. To contact DEP (205B Lowell Street, Wilmington, MA
01887), call (978) 694-3200.

Since you are receiving this notice, you may have wetland resource areas
or wetland buffers on your property.

Therefore, construction, cutting, clearing, or grading may require a permit. For clarification or for more

information, call the Conservation office 978-369-0336 or visit our page on the town website
http:/www.carlislema.gov/Pages/CarlisleMA ConComm/index.
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AFFIDAVIT OF SERVICE

Under the Massachusetts Wetlands Protection Act
And the Carlisle Wetland Bylaw

To be Submitted to the Massachusetts Department of Environmental Protection
and the Carlisle Conservation Commission when filing a

Notice of Intent

L, _Jelliey 2 Brem ,hereby certify under the Pains and Penalties of
Perjury that o /1y @/, S0/Y (date) I gave notification to abutters in compliance
with the second paragraph of Massachusetts General Laws, Chapter 131, Section 40, and the DEP
Guide to Abutter Notification dated, April 8, 1994, in connection with the following matter:

A Notice of Intent has been filed under the Massachusetts Wetlands Protection Act by
Lite Time Creen L/mes',(' (¢ (applicant name) with the Carlisle Conservation
Commissionon __/u/y 24, ae1q (date) for property located at
[0 Lo ng Aide s foacl (address).

The completed notification, and a list of the abutters to whom it was given and their addresses, are
attached to this Affidavit of Service.

\ W%ﬁ Veifl s

Name ™ (a,f)ﬁlia'%%r applicant representative) Date
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Brem 40 B Project
100 Long Ridge Road, Carlisle, MA

NOTICE OF INTENT APPLICATION

B. ABUTTER’S LIST

See following Certified Abutter’s List

Used Board of Appeals List as conservative list
(Abutter’s to Abutter’s within 300 feet)

Page 3 of 12
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BOARD OF ASSESSORS

66 WESTFORD STREET
CARLISLE, MASSACHUSETTS 01741
PHONE (978) 369-0392 FAX (978) 318-0098

June 13, 2014

Mr. Jeffrey A. Brem
142 Littleton Road
Westford, MA 01886

Dear Mr. Brem: 1-72-33K

Abutters are within 300 feet of any requested parcel's lot lines. We hereby certify that the
enclosed list, taken from Real Estate property files, as per recorded deeds as received up to
May 31, 2014 includes the names addresses of all parties; interest under MGL 48A, as

amended to the best of our knowledge and belief.

This abutter's list will not satisfy legal requirements for notices, if ninety days have elapsed from
date of request.

Required information if these properties are abutting the Town of Carlisle properties-sent to:

Board of Selectmen
66 Westford Street
Carlisle, MA 01741

If any property is listed as Massachusetts State properties include the following, Commonwealth
of Massachusetis notices regarding abutier adlivily should be sent io.

Office of the Commissioner Management Department of Environmental ;
Department of Environmental Management Region Two Headquarters
251 Causeway Street #600 PO Box 828

Boston, MA 02202 , Carlisle, MA 01741
Sincerely,

Marianne Mcinerney
Administrative Assistant

Enclosure
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Brem 40 B Project
100 Long Ridge Road, Carlisle, MA

NOTICE OF INTENT APPLICATION

C. PROIJECT NARRATIVE

1.0  Brief Description of Project:

The project intends to provide a unique housing concept to the Town of Carlisle with the
proponent seeking a Comprehensive Permit from the Carlisle Board of Appeals pursuant to
Massachusetts General Law (MGL), Chapter 40B. Presently, with the inclusion of Benfield Farms, the
town only has 2.6% affordable housing according to DHCD latest housing inventory.

The project is located at 100 Long Ridge Road in Carlisle, MA. For existing conditions, See
Section 2b) below for a detailed description of existing conditions required by the Carlisle Zoning
Regulations for Comprehensive Permit.

The project proposes 20 units, including the existing home, at a density of 2.03 units per acre.
The homes will be single family with two car garages and three bedrooms totaling an average of about
2500 square feet of living space. Approximately seven of the nineteen new homes will have walk out
basements as the site grades allow. Each of the nineteen (19) new single family homes are designed to
be sited on small exclusive use areas (EUA). The homeowner will maintain his/her own roof, siding,
porch, patio, gardens, and lawn areas. This will serve limit the homeowner association fee, a substantial
impediment to affordable housing.

Each house will be designed with a usable front porch sited 20’ to 35’ from the edge of the road
to encourage lot owners to socialize with their neighbors regularly. The land between the porch and
roadway will be landscaped with formal garden areas; not just green lawn. These garden areas will be
maintained by each homeowner to offer personalization and will enhance the view as one drives
through the project.

The outdoor spaces in the rear will be the typical patio, deck, and screened porch for more
private entertaining. However, it is important to note that the design intent is to provide the additional
outdoor spaces in the front of the house as alternative sitting areas and to encourage communal
interaction. The lot sizes are purposefully intended to be small areas with formal definition by the use
of beautiful landscaping features to create a sense of individual place, yet the weekly maintenance
requirements will be minimal. :

2.0  Existing Conditions:

The project is located at 100 Long Ridge Road in Carlisle, Massachusetts and consists of 9.84
acres of land. It is currently used as one existing residential dwelling constructed about 1974 by Deck
House, Inc. and a horse farm developed in 2005.

Page 4 of 12
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Brem 40 B Project
100 Long Ridge Road, Carlisie, MA

NOTICE OF INTENT APPLICATION

About 4 ¥ acres of the property is cleared with the balance as woodland. The timber is primarily
a mix of large eastern white pines and pin oaks with lesser quantities of other high canopy species such
as hemlock, maple, and birch.

An intermittent stream and narrow wetland system traverses the rear portion of the property
flowing southerly and turning easterly in the narrower section of the property. The bordering vegetated
wetland associated with this stream is quite narrow and follows within several feet of the streambed.

The topography throughout the property ranges a total of approximately 30 feet (from
minimum to maximum) but a large portion near the house and barn is fairly level . Most of the other
areas have a modest slope and a few select areas are quite steep. In particular, the westerly property
line is close to a drainage divide with the off-property portion to the west dropping southerly to a small,
intermittent stream that runs from the end of Long Ridge Road dead end away from the property and
through a lot on the north side of Long Ridge Road and others on Garnet Rock Road northerly and away
from the property. Some other small locations flow northeasterly toward undeveloped and wooded
portions of land off Suffolk Lane. The balance and a large majority of the topography of the site and
adjacent area flows downward to the intermittent stream on the property.

Soil testing throughout the property indicate a well drained soil with percolation rates of 2-5
minutes per inch with depths to the seasonal high water table ranging from 24” to 84”. In summary, the
soils are very good and will certainly support septic system(s).

The property abuts the “Davis Corridor” land and the “Estabrook Woods Buffer” land with the
Blood Farm Trail. The Blood Farm Trail connects to Estabrook Woods and other conservation open
space areas and trails totaling over 900 acres of land used frequently by many members of the
community. The subject property has 50 feet of direct frontage on the Blood Farm trail. A pedestrian
path connecting the project road to this trail system will be provided. This will not impede access to the
general public as there is already sufficient public access to the Blood Farm Trail and the Davis Corridor
land by access at the dead end of Long Ridge Road (public road) and at the dead end of Nowell Farme
Road {public road) at the intersection of Prospect Street. The property also has a private, unused
dedicated easement from adjacent property toward the east at Nowell Farm Road (French).

The property is listed in Carlisie’s Open Space plan as Parcel 52 as the least priority for
acquisition, Priority 4. ’

The property is not on the Priority Habitat Maps of Natural Heritage and Endangered Species. A
wetland area that may have the potential as a vernal pool may be on the eastern end of the property
further than 600 feet from any work.

The property has been improved by the addition of a 6 stall, 2 story barn with tack room, feed
room, and hay storage. In addition, the property includes several dirt paddocks, grass paddocks, and

Page 5 of 12




—_— -

Brem 40 B Project
100 Long Ridge Road, Carlisle, MA

NOTICE OF INTENT APPLICATION

grass turn-out areas (fields) as outdoor spaces on the farm for the horses. A manure pile conforming to
the regulations of the Carlisle Board of Health is maintained regularly. The project is being phased to
allow for the orderly and efficient removal of the horses and farm operations. Phase | includes the first
6 units (Units 1-6) during which time the farm will still be operating, although the mahu_re pile will be
moved. Phase Il includes razing or moving the barn off the propérty and removing the fencing,
paddocks, riding arena, and other farm improvements.

The existing street, Long Ridge Road, is public with 24 to 26 foot wide pavement constructed as
a subdivision roadway in the mid 1970’s by affiliates of Deck House, Inc. Long Ridge Road services only
2 homes past this property. Garnet Rock Road (public) provides another route back to Nowell Farme
Road (public) which provides access to the neighborhood. Two cul-de-sac roadways, Fern Lane and
Suffolk Lane (both public) also access Nowell Farme Road. Lastly, at the end of Nowell Farme is an old
public road, Prospect Street, presently being blocked for vehicular access by a few small boulders, small
trees, and often parked vehicles. However, pedestrians, bicyclists, and ATV vehicles often utilize this
access from Nowell Farme Road to and from Prospect Street.

3.0 _ Site Design, Stormwater Management, and Utilities:

- Long Ridge Road is part of a subdivision of homes developed in the early 1970’s known as both
or either “Woodstock” and “Knollwood” . Long Ridge Road joins Nowell Farme Road to River Road
across from Skelton Road. All of the roadways in the subdivision, including Long Ridge Road, were
designed with a 40 foot right of way layout and a pavement width of 24 to 26 feet of pavement, recently
re-surfaced in 2007.

The layout of the proposed roadway begins opposite, and over 100 feet east of, the existing
intersection of Garnet Rock Lane and Long Ridge Road. The design includes a small boulevard entrance
to allow for signage and landscaping features. The roadway is curvilinear and traverses a gentle grade
for 500 feet to a sharp right curve downhill to a cul-de-sac turnaround feature. The proposed roadway
width includes a traveled way to match the existing roadways with a paved 20 foot travelled way. The
roadway width and cul-de-sac,will be designed for the maneuvering of fire apparatus and will be
landscaped in the middle with a stormwater feature underground.

Stormwater controls will utilize the principles of Low impact Development (LID) design wherever
feasible. LID strives to mimic nature in reducing runoff by limiting disturbed areas where possible,
infiltrating runoff as close to the original point of contact as possible, developing rain gardens to aid in
infiltrating the lower storm intensities, and designing sustainable best Mmanagement practices to address
concentrated runoff to mitigate the impact to the groundwater, wetland, and receiving waters.
Concentration of flow and transmission of large amounts of runoff is discouraged. Essentially, as stated,
LID tries to mimic nature.
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Brem 40 B Project
100 Long Ridge Road, Carlisle, MA

NOTICE OF INTENT APPLICATION

The Stormwater Management System is detailed in the following sections of this applications
entitled “Preliminary Stormwater Management Report with Operation and Maintenance Plan, dated July
1,2013.

Electricity service is currently by NStar via underground wires and surface mounted
transformers. This project will extend the electrical service, in kind. The site is also serviced for cable
television by Comcast, also underground. Domestic water service will be provided by shared, private
wells with the required legal restrictions, easements, and use agreements. Sewerage will be by three
separate shared systems and will utilize Alternative Technologies {MassDEP approved state of the art
components). Water supply for fire suppression will be provided by the proposed fire cistern.
Homeownership documents will allow for the assessment of fees to maintain the sewerage, drainage,
and water systems as well as the roadways, utilities, and open space areas, etc. The primary heat source
is still being investigated to provide the most efficient design and includes propane, oil, and heat pumps
as alternatives being considered. Natural gas is not available in the street system. Solid waste will be as
all other residences in Carlisle — to the Transfer Station.

4.0 Wetlands:

The wetland resource areas were delineated in the field by Leah Basbanes in December, 2012
on bare ground. The wetland flags were field surveyed by Meisner Brem Corporation in December,
2012 and May, 2014, The wetland includes bordering vegetated wetland associated with an
intermittent stream with banks.

The current project DOES NOT propose any work WITHIN any wetland resource area.

The project does propose work within the buffer zone of the bordering vegetated wetland and
bank (within 100 feet) as shown on the plan. This work within the buffer includes the proposed
construction of portions of the private roadway and utilities, portions of the drainage system, and
portions of the construction of four single family homes {units 13, 14, 15, and 16).

The total wetland line on the property is approximately 1800 feet including both sides of the
stream. The primary area of impact to the wetland buffer is limited to approximately 330 feet of this
area or only 18% of linear impact. This area is located behind units 13, 14, 15, and 16. The grading for
the rear of these lots is proposed to extend to the existing edge of the wetland without the benefit of a
natural buffer, unfortunately. The proposed building setbacks to the bordering vegetated wetland for
these units is tabulated below:
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Brem 40 B Project
100 Long Ridge Road, Carlisle, MA

NOTICE OF INTENT APPLICATION

Table 4.1 Tabulation of Proposed Building Setbacks to Bordering Vegetated Wetland (BVW)

Unit Building ID BVW Setback
13 52 Ft.
14 32 Ft.
15 29 Ft.
16 42 Ft.

Erosion controls consisting of staked silt fence backed up with a row of staked hay bales will be
installed in the upland adjacent to the wetland to protect against erosion into the wetland resource

areas.

4.0 Amenities:

The property is located adjacent to the Blood Farm Trail which leads to the Davis Corridor.
Additionally, these trails connect to the 900 plus acre Estabrook Woods in Carlisle and Concord, MA.
Off- site trail access is also available via existing pedestrian easements.

In addition, the project design may include the use of the lawn over the leaching area for one of
the septic systems as a fenced and gated grassed playing field for children and for dogs to be unleashed.
To the east a trail and bridge over the wetland will be constructed to provide access to 3.19 acres of
wooded areas, a portion of which may be developed as active woodland recreation including picnic
areas, play areas, walkways, and potentially an approved outdoor fireplace.

The project proposes a 45,000 gallon cistern to be constructed at the applicant’s expense and
located near the front of the project thereby aiding other existing property owners by providing needed

fire water supply.

5.0 Maps — See Stormwater Management Report (below):

Section 3.1 Site Locus / Google Earth Map
Section 3.2 Mass GIS Map

Section 3.3 Flood Insurance Rate Map (FIRM)
Section 3.4 Soils Map
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D. = WETLAND DELINEATION REPORT

See Wetland Delineation Report by Leah Basbanes below
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100 Long Ridge Road, Carlisle, MA

NOTICE OF INTENT APPLICATION

BASBANES WETLAND CONSULTING
39 Hardy St.
Dunstable, MA 01827
(978) 649-3839

December 4, 2012

Jeff Brem
100 Long Ridge Rd
Carlisle, MA 01741

The following is a report on the delineation of the wetland resource areas on the property at
100 Long Ridge Rd., Carlisle, MA. The delineation was done in November 28, 2012. The
jurisdictional resource areas established in the Massachusetts Wetlands Protection Act that
are relevant to this site are Bordering Vegetated Wetlands with associated Buffer Zone and
Bank to an intermittent stream. The stream is not shown on the USGS map.

Delineation Method

A wetland delineation is typically done by visual survey of topography, evidence of hydrology,
and identification of plant species. A determination is made for each plant species as to their
indicator status as referenced in the “National List of Plant Species that Occur in Wetlands”,
published by the Fish and Wildlife Service. The boundary of the wetland is then determined to
be where 50% or more of the vegetation community consists of wetland indicator species with a
status of FAC or wetter. Where there is a dominance of wetland plants species, evidence of
hydrology is looked for, i.e. water stained leaves, drainage patterns, morphological adaptations,
and hydric soils. Typically, hydric soils are determined by digging a pit 20" deep and observing
the horizons for color and features. Determinations are made referencing “Field Indicators for
Identifying Hydric Soils in New England” and color matched to the Munsell Soil Color Charts.

Flagging Series

The wetland resource area is defined by 2 flagging series: #1A - #25A and #1B - # 25B. The
flagging series define the bordering vegetated wetlands on both side of the intermittent stream.
The boundary is very well defined by topography, though soils and vegetation were observed as
well.

Vegetation
The delineated area is vegetated with the following dominant species:

Hemlock Tsuga canadensis . FACU
Beech, Fagus grand folia FACU
Maple, Red Acer rubrum FAC

Oak, Red Quercus rubra FACU
Oak, White Quercus alba FACU
Pine, White Pinus strobus FACU
Arrowwood Viburnum recognitum FAC

Highbush Blueberry Vaccinium corymbosum FACW
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Lowbush Blueberry Vaccinium angustifolium FACU
Fern Bracken Pteridium aquilinum FACU
Fern Cinnamon Osmunda cinnamomea FACW
Fern Sensitive Onoclea sensibilis FACW
Sphagnum moss Sphagnum spp. OBL
Soils

As referenced to the Soil Survey, the soils in this area are of the Rock outcrop-Hollis complex
and Scarboro series.

Rock outcrop is exposed bedrock. Typically Hollis soils, formed in glacial till, are shallow,
somewnhat excessively drained soils on upland hills and ridges. They have a surface layer of find
sandy loam about 5” thick, subsoil of fine sandy loam about 11" thick and hard granite bedrock
is a depth of 16 “. Permeability is moderately rapid, available water capacity is very low.

Scarboro soils are mucky fine sand, and are deep very poorly drained nearly level soils found in
depressions on outwash plains and terraces. They are a sandy, mixed, mesic Histic
Humaquept. The soil formed in sandy outwash deposits derived mainly from gneiss and granite.
Depth to water table is 0-12 inches.

Soil probes were in several locations along the wetland boundary. The typical soil profiles found
are as follows:

SP 1 wet

O <1”

A 0"-8" 10YR2/2

B 8" - 18" 2.5Y 5/2 redox present

SP 2 up

0] <t”

A 0"—-8" 10YR2/2
B 8" — 18" 2.5Y 4/4

The site does not falls within a Natural Heritage Estimated and Priority Habitat as referenced to
the NHESP MassGIS website 2008.

If you have any questions please do not hesitate to contact me. Thank you.

Sincerely,

Leah D. Basbanes, M.A.
Wetland Consultant/Biologist

The wetland resource areas were delineated/reviewed in the keeping with the Massachusetts
Wetland Protection Act and were done so to the best of our abilities. Considering all the variables
(seasonal growth form of vegetation, soils conditions, topography, weather, etc.) involved in such an
effort, please be advised that despite the best effort, no wetland delineation is considered definitive
until verified and approved by the final issuing authority.
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APPENDIX |

PRELIMINARY STORMWATER MANAGEMENT REPORT

VOLUME 1

(NOTE: VOLUME 2 IS JUST
" THE HYDROCAD
REPORTING WHICH HAS NO
VALUE WITHOUT
TRAINING)
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STORMWATER
MANAGEMENT REPORT

VOLUME 1 OF 2

STORMWATER MANAGEMENT DESIGN

July 1, 2014

PREPARED FOR:

LIFETIME GREEN HOMES, LLC
142 LITTLETON ROAD, WESTFORD, MA 01886
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MEISNER BREM CORPORATION

142 LITTLETON ROAD, STE. 16
WESTFORD, MA 01886
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MEISNER BREM CORPORATION
142 LITTLETON ROAD, STE. 16, WESTFORD, MA 01886

BREM 40B

PROJECT NOT YET NAMED, OFF LONG RIDGE ROAD, CARLISLE, MA

THE FOLLOWING REPORT HAS BEEN PREPARED UNDER THE SUPERVISION OF A
REGISTERED PROFESSIONAL ENGINEER LICENSED IN THE COMMONWEALTH OF
MASSACHUSETTS.

BREM 40 B

PROJECT NOT YET NAMED
OFF LONG RIDGE ROAD
CARLISLE, MASSACHUSETTS

Volume 1

STORMWATER MANAGEMENT DESIGN
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BREM 40B

PROJECT NOT YET NAMED, OFF LONG RIDGE ROAD, CARLISLE, MA

SECTION 1.0 INTRODUCTION

The following Preliminary Stormwater Management Report outlines the proposed drainage design
intended to mitigate the impacts from the stormwater runoff due to the site development. It is
intended to satisfy the requirements to protect the surrounding neighborhoods, the natural resources,
the existing drainage utilities and the waters of the Commonwealth from adverse impacts resulting
from the stormwater runoff.

Pursuant to the definitions and requirements of a project proposed under MGL Chapter 40B, the
proponent is required to provide preliminary drawings and computations only as changes are typical
for these types of projects. Accordingly, this is a Preliminary Stormwater Management Report.
However, in order to properly document the parameters necessary to comply with the regulations and
requirements of the Board of Appeals, and to answer the questions already suggested in various
forums and documents by the neighbors, this report is much more than a preliminary report and
contains the complete design intent.

This program defines a program for controlling, conveying, treating and discharging the stormwater
runoff from the site in accordance with the adopted Stormwater Management Policy of the
Commonwealth of Massachusetts, the Federal and State Clean Water Acts, the Wetlands Protection
Act, the Coastal Zone Act, the National Pollutant Discharge Elimination System Program and the
Town of Carlisle Subdivision of Land Regulations.

The report identifies by means of narratives, calculations, plans and specifications that suitable and
appropriate quantity and quality control measures have been provided to gather, control, treat, and
discharge stormwater runoff. The storm frequencies analyzed are the 2 yr, 10 yr, 25 yr, and 100 yr
pursuant to MassDEP. A summary tabulation of the pre development and post development peak
flow rates is provided.

Low Impact Development (LID) and Best Management Practices .(BMP) concepts and designs are
utilized in accordance with MassDEP guidelines.

This stormwater analysis includes a quantity comparison of the pre-developed flows to the post-
developed flows to assure that no increase in the rate of runoff at the property boundaries. The design
includes the totality of LID practices, BMP’s, and Stormwater Management Facilities (SMF’s) to
control the discharge flow rate from the site at a rate no greater than the existing pre-developed flow
rate. This Report also discusses the design for the water quality treatment methods and evaluates the
compliance to the various codes, regulations, and policies.

MEIGNER BRZM CORPORATION : 5
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This report includes:

1) a full analysis of the Pre vs. Post Development conditions,

i1) a division of the land into SubCatchment Areas,

iii)  acomputation of the weighted average “CN” for each SubCatchment area,
iv) a computation of the time of concentrations for each SubCatchment area,

V) a preliminary grading of the bio-retention area to determine storage volumes,
vi) a schedule of pipe sizes, slopes, and preliininary invert elevations,

vii)  apreliminary sizing of the infiltration system,

viii)  alayout of the entire drainage system,

ix) a sample bio retention system design, and

X) a manufacturers cut sheet for the infiltration chambers

MEISNER BREM CORPORATION 6
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SECTION 2.0 GENERAL PROJECT INFORMATION -

SECTION 2.1 GENERAL

The proposed residential project is a 20 unit, single family housing project proposed under
Massachusetts General Law (MGL) Chapter 40B off Long Ridge Road in Carlisle, Massachusetts.
The parcel area is 9.84 acres. The property is currently used as a home and horse stables and riding
arena - with outside boarders - as an exempted farm over 5 acres. The existing home will be
remodeled as one of the homes in the project. A new private roadway will provide access to the
homes.

SECTION 2.2 EXISTING CONDITIONS

2.2.1 Site

The project is located at 100 Long Ridge Road in Carlisle, Massachusetts and consists of 9.84 acres
of land. It is currently used as one existing residential dwelling constructed about 1974 by Deck
House, Inc. and horse farm.

About 4 ¥ acres of the property is cleared with the balance as woodland. The timber is primarily a
mix of large eastern white pines and pin oaks with lesser quantities of other high canopy species such
as hemlock, maple, and birch.

The topography throughout the property ranges a total of approximately 30 feet (from minimum to
maximum) but a large portion near the house and barn is fairly level . Most of the other areas have a
modest slope and a few select areas are quite steep.

Soil testing throughout the property indicate a well drained soil with percolation rates of 2-5 minutes
per inch with depths to the seasonal high water table ranging from 24” to 84”. In summary, the soils
are very good and will certainly support septic system(s).

The pfoperty abuts the Blood Farm Trail which connects to Estabrook Woods and other conservation
open space areas and tralls totaling over 900 acres of land used frequently by many members of the
community.

The property has been improved by the addition of a 6 stall, 2 story barn with tack room, feed room,
and hay storage. In addition, the property includes several dirt paddocks, grass paddocks, and grass
turn-out areas (fields) as outdoor spaces on the farm for the horses. A manure pile conforming to the
regulations of the Carlisle Board of Health is maintained regularly.

MEISNER BRENM CORPORATION 7
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Currently, all the stormwater runoff from this site flows easterly or southerly on the property and then
easterly to the intermittent stream which then flows easterly until it crosses Nowell Farme Road and
eventually River Road to the Concord River to the east.

2.2.2 Geology

The topography ranges from a relative low of about elevation 80 at the far east of the site to a high
point at about elevation 126 at the northwestern corner and adjacent to the Blood Trail. More than
half of the area of development is fairly flat with a sloping area to the easterly sections.

The soils are generally fairly well draining glacial till but veins of sand have been observed. In
addition rock outcroppings are noticeable along the intermittent stream in areas that are not proposed

for development.

For more information on soil types, especially NCRS soil mapping see Section 2.3.

224 Wetlands

An intermittent stream and narrow wetland system traverses the rear portion of the property flowing
southerly and turning easterly in the narrower section of the property. The bordering vegetated
wetland associated with this stream is quite narrow and follows within several feet of the streambed
to a point about 500 feet to the east where the wetland widens significantly prior to crossing Nowell
Farme Road. There is also a potential vernal pool in this most easterly area.

At this time the proposed project does not expect to alter any wetland resource areas. Building and
disturbance is proposed directly adjacent to the wetland in the buffer zone.

SECTION 2.3 EXISTING SOILS

2.3.1 NRCS Soil Types

The Soil Conservation Service with the United States Department of Agriculture has mapped the
project area for soil types. The SCS soils types are now available online at the USDA Natural
Resources Conservation Service (NRCS) website. A print-out of the Off Site Soils and On Site Soils

is included herein in Section 3.4.

The USDA classifies soils into four (4) hydrologic soil groups as follows:

MEISNER BREM CORPORATION 8
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TABLE 2.3: NRCS - SCS SoIiL GROUPS

SCS Soils Group General Description

A Sands & Gravels - highly permeable
B Glacial Till — more permeable

c Glacial Till — less permeable
D Impermeable, silts, clays, muck

Group A—Soils in this group have low runoff potential when thoroughly wet. Water is
transmitted freely through the soil. Group A soils typically have less than 10 percent clay
and more than 90 percent sand or gravel and have gravel or sand textures. Some soils
having loamy sand, sandy loam, loam or silt loam textures may be placed in this group if
they are well aggregated, of low bulk density, or contain greater than 35 percent rock
Jfragments.

Group B—Soils in this group have moderately low runoff potential when thoroughly wet.
Water transmission through the soil is unimpeded. Group B soils typically have between 10
percent and 20 percent clay and 50 percent to 90 percent sand and have loamy sand or
sandy loam textures. Some soils having loam, silt loam, silt, or sandy clay loam textures may
be placed in this group if they are well aggregated, of low bulk density, or contain greater
than 35 percent rock fragments.

Group C—Soils in this group have moderately high runoff potential when thoroughly wet,
Water transmission through the soil is somewhat restricted. Group C soils typically have
between 20 percent and 40 percent clay and less than 50 percent sand and have loam, silt
loam, sandy clay loam, clay loam, and silty clay loam textures. Some soils having clay, silty
clay, or sandy clay textures may be placed in this group if they are well aggregated, of low
bulk density, or contain greater than 35 Dpercent rock fragments.

Group D—Soils in this group have high runoff potential when thoroughly wet. Water
movement through the soil is restricted or very restricted. Group D soils typically have
greater than 40 percent clay, less than 50 percent sand, and have clayey textures. In some
areas, they also have high shrink-swell potential. All soils with a depth to a water
impermeable layer less than 50 centimeters [20 inches '/ and all soils with a water table
within 60 centimeters [24 inches] of the surface are in this group, although some may have a
dual classification, as described in the next section, if they can be adequately drained.’

The soils on the site consist of soils within Hydrologic Soil Groups B, C, and D. However, the
NCRS map is obviously incorrect in some locations as clearly noted by the wetland survey.

'Part 630, Hydrology, National Engineering Handbook, Chapter 7, Hydrology by United States Department of Agriculture, Natural
Resources Conservation Service, 2007 (210-V1-NEH, May, 2007)

MEISNER BREM CORPORATION 9
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Therefore, the Woodbridge soil is extrapolated to most all of the developed area. Woodbridge is
within the Soil Hydological Group C.

For more information, See Section

SECTION 2.4 PROPOSED DEVELOPMENT

The project proposes 20 units, including the existing home, at a density of 2.03 units per acre.
The homes will be single family with two car garages and three bedrooms totaling an average of
about 2500 square feet of living space. Approximately seven of the nineteen new homes will have
walk out basements as the site grades allow. Each house will be designed with a usable front porch
sited 20° to 35” from the edge of the road to encourage lot owners to socialize with their neighbors
regularly. The Jand between the porch and roadway will be landscaped with formal garden areas; not
just green lawn. These garden areas will be maintained by each homeowner to offer personalization
and will enhance the view as one drives through the project. The outdoor spaces in the rear will be
the fypical patio, deck, and screened porch for more private entertaining.

The layout of the proposed roadway begins opposite, and over 100 feet east of, the existing
intersection of Garnet Rock Lane and Long Ridge Road. The design includes a small boulevard
entrance to allow for signage and landscaping features. The roadway is curvilinear and traverses a
gentle grade for 500 feet to a sharp right curve downhill to a cul-de-sac turnaround feature. The
proposed roadway width includes a traveled way to match the existing roadways with a paved 20 foot
travelled way. The roadway width and cul-de-sac will be designed for the maneuvering of fire
apparatus and will be landscaped in the middle with a stormwater feature underground.

Stormwater controls will utilize the principles of Low Impact Development (LID) design
wherever feasible. LID strives to mimic nature in reducing runoff by limiting disturbed areas where
possible, infiltrating runoff as close to the original point of contact as possible, developing rain
gardens to aid in infiltrating the lower storm intensities, and designing sustainable best management

practices to address concentrated runoff to mitigate the impact to the groundwater, wetland, and
receiving waters.

Electricity service is currently by NStar via underground wires and surface mounted
transformers. This project will extend the electrical service, in kind. The site is also serviced for
cable television by Comcast, also underground. Domestic water service will be provided by shared,
private wells with the required legal restrictions, easements, and use agreements. Sewerage will be by
three separate shared systems and will utilize Alternative Technologies (MassDEP approved state of

MEISNER BRE CORPORATION 10
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the art components). Water supply for fire suppression will be provided by the proposed fire cistern.
Homeownership documents will allow for the assessment of fees to maintain the sewerage, drainage

>

and water systems as well as the roadways, utilities, and open space areas, etc. The primary heat
source is still being investigated to provide the most efficient design and includes propane, oil, and
heat pumps as alternatives being considered. Natural gas is not available in the street system. Solid
waste will be as all other residences in Carlisle — to the Transfer Station.

<Remainder of this page is blank>
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Section 3.0 Maps

SECTION 3.1 SITE Locus/ GOOGLE EARTH MAP
FIGURE 3.1 NOT TO SCALE
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SECTION 3.2 MASS GIS MAP

FIGURE 3.2 NOT TO SCALE
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3.3 FLOOD INSURANCE RATE MAP (FIRM)

FIGURE 3.3 COMMUNITY PANEL: 250176 0264 E
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SECTION 3.4 SOILS MAP
FIGURE 3.4 ON SITE SOILS: SCALE: AS SHOWN
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FIGURE 3.5 SOILS MAP LEGEND
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Section 4.0 Stormwater Management Overview

SECTION 4.1 STORMWATER MANAGEMENT PLAN — DEFINITION AND GOALS

4.1.1 Definition

A Stormwater Management Plan is a program for controlling, conveying, treating and
discharging stormwater runoff. It is a system intended to protect the surrounding neighborhoods, the
existing drainage facilities, and the waters of the Commonwealth of Massachusetts from adverse
impacts caused by stormwater runoff. The plan consists of engineering designs including drawings,
details and specifications of construction, narratives, and supporting calculations to justify the
feasibility to construct and comply with the requirements of the adopted Stormwater Management
Policy and Regulations within the Commonwealth of Massachusetts, the Federal and State Clean
Water Acts, the Wetlands Protection Act, the Coastal Zone Act, and the National Pollutant Discharge
Elimination System Program.

4.1.2 Goal

The goal of a Stormwater Management Plan is to provide suitable quantity and quality control
measures for stormwater runoff from a developed property compliant with the standards of the
Stormwater Management Policy. It should be simplistic in design, cost effective to construct, and
reasonable to maintain. The design should blend into the natural features and site resources and take
full advantage of existing environmental mechanisms to accomplish any necessary mitigation. The
primary intention of the stormwater management plan is to provide the guidance for the selection,
implementation and management of such systems.

SECTION 4.2 UNDERSTANDING RUNOFF AND STORMWATER MANAGEMENT

4.2.1 Hydrologic Cycle

The basis of stormwater management begins with the understanding of the natural mechanisms of the
earth’s ecosystems. This requires the knowledge of the hydrologic cycle that generates the runoff that
in turn creates the rivers, ponds and wetlands we are so familiar with. These surface features are the
primary source for the recharge of the subsurface aquifers. Development or the construction of man-
made features alters these natural cycles and their performances. The key to good management of the
altered circumstances is to know and understand, then imitate the natural mechanisms, controlling the
stormwater runoff in much the same way that nature does. This is also a key component of Low
Impact Development, mirroring nature by limiting the changed environment, recharging as close as
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possible to the Jocation of each raindrop, and using natural, sustainable structures where necessary
with as little impact as possible.

The hydrologic cycle describes the simplistic logical mechanisms of water within the earth’s
ecosystems. It is a representation of the equilibrium that is constantly balancing the status of water
affected by the variations in the seasons, temperatures, weather and rainfall. It also is affected by both
natural and man-made impacts to the ecosystem. The cycle is presented as three basic steps:

PRECIPITATION: consisting of rain, snow, hail, sleet, fog or mist.

COLLECTION and INFILTRATION: representative of the precipitation converting to
runoff, concentrating into surface drainage features such as rivers, creeks, lakes, ponds,
and wetlands. A portion of this will infiltrate into the soils, percolating downward to
recharge the groundwater and contribute to the subsurface aquifers.

EVAPORATION and TRANSPIRATION: is the process of vaporizing the water fluid
to return it to the atmosphere, by means of thermally evaporating the surface waters, or via
the vegetation uptake and natural release through the leaves.?
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Figure 4.1

2 Excerpted from: “Managing Stormwater in Massachusetts”, Volume Two: Best Management Practices (BMP) Manual,
dated March 1997
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After understanding the role water plays in the earth’s ecosystem, the next focus is on the localized
features that effect the generation of the runoff. This will aid in predicting the quantities, the quality
and the character of the flows.

42,2 Stormwater Runoff

Runoff, or surface water movement, is a result of the COLLECTION and INFILTRATION stage of
the hydrologic cycle. The volume, speed and character of the runoff flow is dependent on the size of
the precipitation event (i.e. the amount of water in a given time period) and the conditions of the land.
As the precipitation contacts the surface, the runoff generated is dependent on the contributing area
size, shape, topography, soils, antecedent moisture content, vegetative coverage, and drainage
features. These items, in conjunction with man-made features, directly affect the water's movements.

4.2.2.1 Contributing Area

The contributing area establishes the boundary limits for the waters movement. It is the relationship
between the topographic features and the physics of gravitational forces. Simply put, as the
precipitation falls to the surface, it runs downhill from the highest point. The boundary limits
represent the highest established elevations within the “lay of the land”, i.e.; the break lines between
the basin areas, much like the peak of a roofline, directing the flow in a direction of the lower
elevations. The contributing area size is a factor directly correlating the total runoff volume to the
available collection surface. The area shape is a function of its consistency or homogeneous nature
established by the topography and land features (e.g. a sharp valley with a wide flat floodplain, vs. a
" long rolling meadows with multiple intermittent drainage channels which will potentially generate
two completely different runoff flow regimes).

4.2.2.2 Topography

The topography not only defines the contributing area, but also has a major effect on the rate of
runoff, the peak discharge, velocity and the resulting soil erosion potential, and other flow
characteristics. The slope differential, or total change in elevation, quantifies the physical vertical
drop through the flow travel path length (drop per length, rise/run), used in calculating the runoff
velocity (length traveled per time period, feet per second) and thus the travel time (Tc).

The velocity is a result of the concentration of flows that in turn define the creation of the drainage
features. The flow velocities are a factor in the energy force behind surface weathering and wear
related to erosional factors that develop streambeds and channels. The lack of significant velocity is
evident in the ponded areas such as lakes and wetlands. When the velocities increase, the flow regime
has the ability to moveé materials of heavier weight (suspended solids). As it slows the heavier
particles separate out and drop to the bottom. The end result is erosion or sedimentation. The velocity
changes not only with the slope, but is directly related to the size of the precipitation event, the
smoothness of the channel surface (roughness coefficient, # ), the cross-sectional geometry, and the
depth of flow in the channel bed which is a function of the flow rate (Q).
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4.2.2.3 Soils

Soil properties influence the process of the generation of the runoff from rainfall, The major effect of
soils to runoff is on the volume of runoff generated as the remnant flow of the soils' ability to
percolate, or infiltrate the precipitation contacting it. The type of soil regulates the overall capacity
and ability over time to absorb runoff. For example, a clay matrix of soil may percolate a large
portion of the beginning precipitation, but as the material quickly reaches a saturation point, it swells,
stopping the ability of the runoff to infiltrate into the soil, thus generating a higher level of runoff. On
the other hand, a clean sand or gravel matrix could potentially infiltrate all the runoff indefinitely,
minimizing surface runoff. The effect of the soils on the runoff estimation calculations is represented
as one component of the “runoff curve number” (CN). Soils are categorized in one of four
generalized groupings, “A”,”B”,”C”, and “D”, ranging from a high infiltration — low runoff “A” type
(sand), to a low infiltration — high runoff “D” type (clay or muck).

Infiltration into the different soil horizons (layers) offers water quality treatment by filtration,
adsorption, absorption and biochemical breakdown of pollutants. Some soils offer better removal
capacities for specific pollutants than others do. The organic topsoil has a tremendous ability to
collect and breakdown organic and hydrocarbon compounds. This is due to the composition of the
materials similar to compost (breaking down of the foliage, litter and debris), in an environment rich
in aerobic (presence of oxygen) bacteria cultures and free-ion receptor points. As the water infiltrates
downward into the anaerobic (lack of oxygen) conditions other chemical reactions that can only occur
under those environmental conditions will occur along with the physical act of filtering remove and
breakdown additional pollutants. The type of soil including its chemical composition affects the
removal rate based on its jonization capacity. Lastly, soil acts as a physical filter trapping
particulates, suspended solids, and pathogens.

In summary, infiltration of rain water through the ground helps to cleanse the water by physical
(filtration), chemical (ionic exchange), and biological (bacteria) processes.

4.2.2.4 Vegetation

Vegetation affects runoff in several ways. The foliage and its litter maintain the surfaces' ability to
infiltrate by protecting it from compacting and sealing under the impacts of precipitation. Some of the
rainfall is retained on the surfaces of the leaves and evaporates directly back into the atmosphere.
Other trapped water is lagged or stored so long prior to contacting the surface and joining the flow
regime, that it is insignificant to affecting the peak runoff. Transpiration from the plants takes a
portion of the soil moisture and releases it through the leaves as a natural byproduct of their nutrient
uptake. The ground cover vegetation, in combination with the ground litter create numerous micro
barriers damming the water flow, slowing and detaining it, resulting in an elongated time of
concentration. This flow through the vegetation acts as nature’s water quality treatment method,
“biofiltering”, removing pollutants from the flow regime by plant uptake and biological breakdown.
The effects of the vegetation or ground surface characteristics on the runoff estimation is represented
as the other component of the “runoff curve number” (CN), incorporated with the soil type.
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4.2.2.5 Drainage Features

The drainage features affect the runoff characteristics by collecting, conveying, storing and
distributing the flows according to specific site features and their attributes. These include the
intermittent rills, creek beds, channels, streams, lakes, ponds, wetlands, swamps, low points, dams,
and any other element, structural, man-made or not, that the runoff must pass through to complete the
hydrologic cycle. All stormwater modeling assigns a mathematical input to each element in order to
represent the resultant water or runoff flows.

Some elements function to reduce, detain, store or slow the runoff flows, such as ponds, wetlands and
swamps. The runoff cycle’s flow increases and decreases and are often stored and slowed by the
ponding of the larger, flatter areas, buffering the downstream features from damaging excessive flow.
Part of the micro-ecosystem characteristic of ponding is their ability to survive the water surface
fluctuation caused by the periodic flooding and receding. During low flow periods the stored water is
a critical source to support the local fauna and flora, contributing to recharging the subsurface
aquifers. These areas also act as natural water quality treatment facilities by allowing for
sedimentation, biofilter pollutant uptake within the vegetation, and filtering both through the
vegetation and the soils.

Other elements increase the flows and the related velocities, such as creeks, rivers and drainage
channels. These features are the conduits for which to transport the runoff and, by virtue of what they
are, tend to collect and concentrate the flows, increasing the speed as they go. Since the velocity is a
result of the slope, the channel section and roughness coefficient, then natural site characteristics such
as the topography, soils, vegetation and ground cover which control those factors thus controlling the
velocities. Most drainage channels geometry and capacities are a result of the channel adapting to the
natural flow conditions contributing to them. A typical stream cross-section consists of a low flow
drainage channel with a capacity to convey the small storm events occurring up to the two year storm
frequency (i.e. the typical day to day rainfall). Above the low flow channel is a flatter zone contained
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between higher banking, referred to as the intermittent flood plain, with a capacity to flow and store
the runoff from the five year to up to fifty year storm events, i.e.; the larger, less occurring, but more
damaging events. This zone tends to be vegetated, sometimes heavily, due to the infrequency of
flooding, and the availability of water from the low flow channel saturation during the drought
periods. The vegetation is beneficial in that it slows the flows with root systems that protect the
stream channel from erosion. An additional elevated bench to the section is common, and is
configured the same, above the intermittent flood plain, and may be commonly referred to as the 100
year floodplain. This is an area that becomes inundated with flooded runoff during extreme rainfalls.
It is compounded by the fact that all components of the drainage system are operating beyond
capacity, backing the water up into any available storage volume. These events tend to be of
uncommon frequency, short lived, but they cause considerable damages.

Finally, total watershed areas and time of concentration are significant factors in the impacts of
various storm frequencies. Typically, rivers and large streams will engage in maximum flow many
days after the initial or the most intense part of the rainfall event. This is because it takes many hours
for the runoff from large watersheds to join with other flows from hundreds of rills and channels,
dozens of creeks, tributaries, and streams prior to joining sections of the upstream river, then time for
the river to flow downstream for many miles. Therefore, on shorter, intense storms the small
drainage area sites near rivers may have little impact on the river’s flooding impacts that will be
occurring. many hours in the future and well after the peak discharges from a specific small site,
downstream and near the river. Detaining these small site flows could actually be detrimental by
delaying the peak discharge rate to join with the larger watershed peak flows. The topic point being
discussed is simply that an individual site’s drainage system should be analyzed as part of a whole
and not myopically, by each small developed site.

SECTION 4.3 STORMWATER MANAGEMENT DESIGN

Stormwater Management Facilities need to be developed with consideration of a wide range of
variables within the clearly defined objective to provide runoff control. Selection of the proper
treatment mechanisms for the specific site use and characteristics are the key to successful
management.

Generally, stormwater management systems are considered an element of the framework of an overall
water resource system for a particular watershed. The designer first evaluates the impacts from a
regional perspective, and then narrows the focus to the specific site. As the designer determines the
components of the specific site drainage system, various related factors, both regionally and locally
are considered, evaluated, incorporated, and detailed into the engineering design.

Stormwater management combines a distinct range of interrelated variables to compose a unified
program of action. These are divided into five categories:
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1) Design Issues: storm frequencies and intensities, soils, vegetation, groundwater, peak
flows, quality treatment, life/safety

2) Regional Issues: climate, watershed/ sub-basin relationship, environmental sensitivity to
receiving waters

3) Local Issues: adjacent land use, material specifications and availability, access and
construction feasibility

4) Costs: project costs, stormwater management costs, cost/benefit analysis, land availability
and value :

5) Maintenance: owner/manager of system, responsible entity, expertise, equipment handler,
inspection, protection, monitoring

Using these parameters as a guide, the designer evaluates the site conditions, develops a drainage
concept, and performs hydrologic and stormwater design and hydraulic calculations to prepare the
basis for the plan. The design concept is supported by the engineering hydraulic and routing
calculations, the plan details and the material specifications of the drainage system components.
After a submittal and approval process with the appropriate authority, the design engineer or
municipal engineer should monitor the construction for compliance with the intended design concept
of the plans. Site inspections are performed to verify the assumed site conditions and allow for
modifications if the conditions vary. Upon completing the construction, the system implementation,
performance monitoring, and maintenance phase begins. At this point the day to day operation would
be the responsibility of the operating entity. The design engineer should be available to the owner to
monitor the system for operational troubleshooting and in-situ modifications as required.

Selection of suitable stormwater management systems is site-specific; all sites are different, this is
inherent in stormwater management design. There is no single process or detail that can be used in
every instance. All of the previously mentioned design parameters should be reviewed to help in
developing the “best design” for a particular site, but note that ultimately each design is customized to
the specifics of the runoff and site characteristics. As mentioned previously, the final design is based
on Low Impact Development (LID) techniques or the selection of Best Management Practices (BMP)
that have been developed considering all site parameters. All BMP’s must have detailed
specifications designed for each site and for each usage within a project.

Above all, throughout the system design and BMP selection process, the final choices should adhere
to the following primary goals:

1) Imitate Natural Control Mechanisms

2) Preserve and Utilize the Existing Natural Resources
3) Quantity and Quality control

4) Simple, Long Lasting Design

5) Cost Effective Construction
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6) Easy Maintenance

With these concepts in mind, the design engineer determines the best choice for a quality design.

SECTION 4.4 BEST MANAGEMENT PRACTICES (BMP)

Best Management Practices (BMP), for the purposes of stormwater management, are structural,
non-structural and managerial techniques that are recognized to be the most effective and practical
means to prevent, control and reduce non-point source pollutants from entering receiving waters.
They consist of proven engineering designs, source controls, managed facility operations and
maintenance, and public education and awareness programs.

Best Management Practices are utilized to prevent and reduce the adverse impacts due to runoff by:

1) Preserving the hydrologic conditions to resemble the pre-developed conditions,

2) Reducing and preventing flooding by managing the peak runoff rates,

3) Treating the discharges prior to entering the receiving water bodies; removing sediments,
oils, and other pollutants; “polishing” the runoff,

4) Minimizing erosion and sedimentation,

5) Reducing the total suspended solids and other pollutants; improving the water quality,

6) Protecting the sensitive environments related to the natural resources.

BMP’s vary in their intended usage and ability to be adapted to the site conditions. They also offer
differing types and degrees of mitigation, sometimes requiring combinations of systems in order to
comply with performance standards. It is imperative that the BMP selection process includes the
review of the benefits and drawbacks to identify the limitations of the choice.

The most cost efficient, productive and yet simple BMP’s are those that are constructed and operate
similar to natural systems. The mechanisms of the earth’s ecosystems offer examples of the best
practices. Surface vegetation acts to control erosion, slow runoff, filter out and biologically uptake
pollutants. Creeks and rivers convey flows through channels with a natural capacity to handle runoff,
Ponds, lakes and wetland swamps store excessive flows, slowing the runoff allowing for
sedimentation and biological pollutant breakdown. All these items contribute to the recharge of the
subsurface aquifers. Because of their natural origins, they continually adapt to changes modifying
their configurations, balancing the system as a whole.

The best manmade systems are those similar to the existing natural site features, incorporated into the
terrain and operated under the same mechanisms. The end product is an aesthetic blend of synthetic
facilities melded into the natural landscape, requiring less maintenance, and resulting in better
performance.
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SECTION 4.5 Low IMPACT DEVELOPMENT (L.ID)

Low impact development (LID) is an innovative land development strategy that utilizes man-made
stormwater management features in an effort to re-create naturally occurring drainage characteristics.

It is often easiest to visualize LID practices by imagining a drop of water within the rainstorm. In
nature, as explained previously, the raindrop can infiltrate into the ground, absorbed within plants and
transpired, evaporated, or joins other raindrops as runoff. As runoff, the drop eventually travels over
the ground surface, possibly joins up with much larger flows in some sort of conveyance system
(pipes, culverts, etc.), flows through wetland systems, brooks, streams, rivers, and ultimately to the
ocean. During this travel the raindrop, as runoff, can add to negative features such as soil erosion or
flooding. The concept of LID is to start at the beginning of the cycle instead of the end and attempt to
eliminate the raindrop as runoff by various techniques, or if it is runoff, to try to control it early on its
travel by creating infiltration mechanisms, reducing slopes, extending the travel time, or other des1gn
methods to minimize the impact of the runoff.

LID includes primarily three main design principles that will be discussed below.

1. Maximize the existing vegetative features. This design principle is generally inherent in
most conventional developments as well as LID projects, particularly in residential
subdivision proposals. Open space developments which serve to permanently protect
larger swaths of open areas such as forested areas, meadows, and wetlands are preferred.
The “do nothing” maxim is the first and foremost part of LID. Otherwise, setting aside
Jand as open space, creating no cut zones, minimizing land alteration are all techniques in
the planning process which can have a major impact on minimizing runoff.

2. Minimize pavement. The separation from typical land development strategy and LID
techniques really begins with principle #2. In an effort to provide a more environmentally
friendly LID project, typical roadway widths and pavement areas should be minimized.
This could involve proposing narrower paved roadway widths than a typical subdivision
roadway or even what is required in a municipality’s regulations and standards. Often
reduced pavement widths require waivers.

Asphalt or concrete sidewalks should be considered for reduction or elimination
altogether. Of course public safety must be maintained in all instances, but on dead-end
streets and other minor roadways, in areas that don’t connect to existing sidewalk
networks, there are opportunities to reduce the proposed impervious surfaces by
eliminating sidewalks and/or reducing the required pavement widths.

Porous pavement should also be considered but with the evaluation of a cost / benefit
analysis, aesthetics, maintenance, ownership, and use. For example, porous asphalt
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pavement on standard roadways in New England are not practical in that regular sanding
and salting for winter conditions will shortly seal the pores and render the pavement
impervious in a relatively short time period.

Disconnect large drainage area Sub Catchments into smaller, localized runoff areas.
This principle is the largest separation between conventional development projects and
LID projects. The goal of this principle is to more closely mirror the naturally occurring
runoff characteristics and infiltration processes. Under natural conditions, a portion of the
precipitation that falls infiltrates almost immediately, recharging the groundwater at the
point of contact with the ground. Once impervious surfaces and other manmade structures
are introduced to an area, this precipitation is more likely to runoff to another ground area,
and may not recharge the groundwater at all.

Conventional stormwater mitigation systems collect this increased stormwater runoff from
large land areas and conveys it to a concentrated mitigation facility or directly discharges
the runoff to a receiving water. While this strategy is effective in minimizing negative
impacts due to potential stormwater runoff increases (reduction of flooding), the naturally
occurring stormwater runoff characteristics are altered and large, stormwater collection
areas are often constructed, usually in areas near wetland resource areas and within
wetland buffer zones. These large stormwater management facilities require removal of
the existing vegetated areas usually in close proximity to important resource areas
(wetlands).

An LID stormwater management system will more closely match the undeveloped
condition by providing stormwater recharge and infiltration areas in close proximity to the
precipitation contact point. LID Stormwater Management Facilities will include
numerous vegetated collection and infiltration areas that will provide opportunities for the
stormwater runoff to seep into the ground throughout the site. Vegetated drainage
channels are utilized to convey stormwater to constructed ‘rain gardens’ designed to
disrupt the overland flow and provide areas for groundwater recharge. Proposed buildings
are connected to roof drain dry wells or chamber infiltration systems, designed to provide
stormwater recharge, especially the smaller, normal storm frequencies. This allows for
annual recharge, an important feature that often gets overlooked when stormwater
conveyances and mitigation is typically designed.

By providing isolated areas for stormwater recharge and removing roof runoff from the
overall stormwater flow, the magnitude of the increased stormwater runoff will be
substantially reduced. This in turn, will reduce the required size of the final stormwater
management facility (SMF). A smaller SMF within the resource area buffer zone will
minimize the impact to the naturally occurring vegetation in the sensitive buffer zone as
well as result in larger areas of naturally occurring vegetation (LID principle #1).
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The concepts of LID cannot be used 100%, all the time. In steeper areas, areas with higher erosion
potential, areas of poor soils, areas requiring intensive development, certain “hotspots”, and other site
specific or project specific instances, LID concepts are not always directly applicable. This necessary
variance is also part of the LID concept: that each site is unique and requires a specific set of goals to
be developed with their ensuing design intent following, and not the reverse. LID is more guideline
oriented than requirement or code oriented. This is necessary to deal with the many variables of each
particular site.

Generally speaking, LID is a reasonable approach to stormwater management using eco-friendly and
sustainable solutions to stormwater mitigation. The site design utilizes ‘naturally occurring’
stormwater design, treatment, and mitigation. Though manmade, the proposed drainage features will
generally imitate the natural drainage characteristics found in undeveloped areas. The well designed
LID project will attempt to mirror the site’s pre-development drainage characteristics to treat,
infiltrate and mitigate increased stormwater runoff generally associated with land development
projects. :

SECTION 4.6 STORMWATER MANAGEMENT OVERVIEW - SUMMARY AND
CONCLUSION

Precipitation, whether it occurs as rain or snow, is the primary contributing source of water that runs
off the surface of a watershed. The kind of soil and type of vegetation have a major controlling effect
on the portion of the precipitation that “runs off” or generally known as runoff. The combined effect
of the soil and the vegetative cover on the amount of runoff is represented by the runoff Curve

- Numbers (CN).

The hydrologic cycle is an explanation of how rainfall either infiltrates, transpires, evaporates, or runs
off. The runoff component is the primary feature of stormwater management. The concepts of LID
and BMP are to mirror nature as much as possible to have the least impact as possible. Properly
designed stormwater management systems serve to minimize the impact of development through
designed processes and controls.

Development and drainage improvements, along with the site's topography and shape characteristics
are a factor in the rate of runoff. Drainage systems are modeled, both hydrologic and hydraulic, to
determine the peak runoff flow rates which are used to predict the impacts due to development and to
design a stormwater management system for mitigation.

The stormwater management plan identifies the site parameters and conditions for a designer to take

advantage of the mechanisms of the naturally occurring features. With careful planning, many of the
natural resources can be left undisturbed benefiting and enhancing the project and yet providing
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mitigation for the impacts of the development. A quality plan will not only control the flow and
provide treatment, but it will also protect the sensitive natural resources.

Lastly, any specific BMP’s utilized should be constructed and maintained properly to be fully

effective. Often, the maintenance falls onto municipal public works staff, a homeowner’s association

or a single homeowner. Also too often, simple maintenance is neglected and eventually affects the

systems capacity to properly treat the runoff as designed.

Yet, in the last 30 years, stormwater management has made a huge and positive impact on our

environment in developed areas, which should continue with the advent of newer technologies and

increased use.

<Remainder of this page is blank>
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SECTION 5.0 STORMWATER MANAGEMENT SYSTEM

SECTION 5.1 MASSDEP STORMWATER MANAGEMENT STANDARDS

The proposed Storm Water Management Plan addresses the Storm Water Management Standards that
have been developed by MassDEP to protect the waters of the Commonwealth from adverse impacts
resulting from storm water runoff. The design is based on concepts and recommendations obtained
from various sources and criteria primarily the Massachusetts Stormwater Handbook,
http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-

handbook html

The following is a re-printing of the Massachusetts Stormwater Standards

THE STORMWATER MANAGEMENT STANDARDS

1. No new stormwater conveyances (e.g. outfalls) may discharge untreated stormwater
directly to or cause erosion in wetlands or waters of the Commonwealth.

2. Stormwater management systems shall be designed so that post-development peak
discharge rates do not exceed pre-development peak discharge rates. This Standard may be
waived for discharges to land subject to coastal storm flowage as defined in 310 CMR
10.04.

3. Loss of annual recharge to groundwater shall be eliminated or minimized through the use
of infiltration measures including environmentally sensitive site design, low impact
development techniques, stormwater best management practices, and good operation and
maintenance. At a minimum, the annual recharge from the post-development site shall
approximate the annual recharge from pre-development conditions based on soil type.
This Standard is met when the stormwater management system is designed to infiltrate the
required recharge volume as determined in accordance with the Massachusetts Stormwater
Handbook.

4. Stormwater management systems shall be designed to remove 80% of the average annual
post-construction load of Total Suspended Solids (TSS). This Standard is met when:

a. Suitable practices for source control and pollution prevention are identified in a long-
term pollution prevention plan, and thereafter are implemented and maintained;

b. Structural stormwater best management practices are sized to capture the required water
quality volume determined in accordance with the Massachusetts Stormwater Handbook;
and

c. Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook.
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5. For land uses with higher potential pollutant 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. If through source control and/or pollution prevention all
land uses with higher potential pollutant loads cannot be completely protected from
exposure to rain, snow, snow melt, and stormwater runoff, the proponent shall use the
specific structural stormwater BMPs determined by the Department to be suitable for such
uses as provided in the Massachusetts Stormwater Handbook. Stormwater discharges
from land uses with higher potential pollutant loads shall also comply with the
requirements of the Massachusetts Clean Waters Act, M.G.L. ¢, 21, §§ 26-53 and the
regulations promulgated thereunder at 314 CMR 3.00, 314 CMR 4.00 and 314 CMR 5.00.

6. Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a public
water supply, and stormwater discharges near or to any other critical area, require the use
of the specific source control and pollution prevention measures and the specific structural
stormwater best management practices determined by the Department to be suitable for
managing discharges to such areas, as provided in the Massachusetts Stormwater
Handbook. A discharge is near a critical area if there is a strong likelihood of a significant
impact occurring to said area, taking into account site-specific factors. Stormwater
discharges to Outstanding Resource Waters and Special Resource Waters shall be removed
and set back from the receiving water or wetland and receive the highest and best practical
method of treatment. A “storm water discharge” as defined in 314 CMR 3.04(2)(a)1 or (b)
to an Outstanding Resource Water or Special Resource Water shall comply with 314 CMR
3.00 and 314 CMR 4.00. Stormwater discharges to a Zone I or Zone A are prohibited
unless essential to the operation of a public water supply.

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 best management practice requirements of Standards 4, 5, and
6. Existing stormwater discharges shall comply with Standard 1 only to the maximum
extent practicable. A redevelopment project shall also comply with all other requirements
of the Stormwater Management Standards and improve existing conditions.

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.

9. A long-term operation and maintenance plan shall be developed and implemented to
ensure that stormwater management systems function as designed.

10. All illicit discharges to the stormwater management system are prohibited.’

? Massachusetts Stormwater Handbook, Volume 1:
http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook. html
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SECTION 5.2 HYDROLOGIC MODEL

5.2.1 Flow Rate Models

Flow rate estimates were predicted utilizing Guidelines for Soil and Water Conservation in
Urbanized Areas of Massachusetts, dated October 1997, prepared by U.S. National Resources
Conservation Service (NRCS) and “Urban Hydrology for Small Watersheds, Technical Release
Number 55”, dated 1986, prepared by NRCS. The chosen storm type for this area is the TR 55, Type
I storm.

Flow estimate calculations were performed using the “HydroCAD v 8.00” (HydroCAD) stormwater
computer modeling software. In addition, the facilities are designed in accordance with generally
accepted engineering principles and practices, in conformance with all jurisdictional requirements.

5.2.2 Standard 2: No Increase in Post Development Peak Discharge Rates

The purpose of a majority of the Stormwater Management Calculations is an attempt to model the Pre
Development vs. Post Development flow rates. This is a critical component of stormwater
management outline as Standard 2 and is encapsulated best by again quoting from the MassDEP
Stormwater Handbook:

To prevent storm damage ‘and downstream and off-site ﬂoodmg, Standard 2 requires
that the post-development peak discharge rate is equal to or less than the pre-development rate
from the 2-year and the 10-year 24-hour storms. BMPs that slow runoff rates through storage
and gradual release, such as LID techniques, extended dry detention basins, and wet basins,
must be provided to meet Standard 2. Where an area is within the 100-year coastal flood plain
or land subject to coastal storm flowage, the control of peak discharge rates is usually
unnecessary and may be waived.

For projects subject to jurisdiction under the Wetlands Protection Act, the issuing
authority relies on TR 20 and 55*, which are guides for estimating the effects of land use
changes on runoff volume and peak rates of discharge published by Natural Resource
Conservation Service (NRCS). Applicants must calculate runoff rates from pre-existing and
post-development conditions. Measurement of peak discharge rates is calculated at a
design point, typically the lowest point of discharge at the downgradient property
boundary. (emphasis added) The topography of the site may require evaluation at more than

4 NRCS TR 20&55 - http://www.wsi.nres.usda. gov/products/ W2Q/H&H/Tools_Models/tool_mod.html. See the
Hydrology Handbook for Conservation Commissioners, http.//www.mass.gov/dep/water/laws/hydrol.pdf.
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one design point, if flow leaves the property in more than one direction. An applicant may
demonstrate that a feature beyond the property boundary (e.g. culvert) is more appropriate as a
design point.’

Proponents must also evaluate the impact of peak discharges from the 100-year 24-hour
storm. If this evaluation shows that increased off-site flooding will result from peak discharges
from the 100-year 24-hour storms, BMPs must also be provided to attenuate these discharges. ®

5.2.3 Point of Analysis

5.2.3.1 Description of Subject Site — Point of Analysis Determination

Note the underlined portion above (emphasis added) to highlight a critical component in Stormwater
Management and Hydrologic Analysis: The Point of Analysis at the downgradient property boundary.

In order to meet Standard 2 to determine the impact from runoff quantity as a result of development it
is necessary to hydrologically model the runoff in an undeveloped site condition, pre-development,
and then again in a proposed developed condition, post-development. The representative models are
run under the critical design storm frequency events to determine the estimated flow rates for the
given scenarios. In all instances, the models are run at a determined Point of Analysis, or possibly at
multiple Points of Analysis dependent on property lines, grades, and if the site is within more than
one primary watershed. This is a critical concept in stormwater management.

The Points of Analysis for this subject property are at one location since the property flows into the
intermittent stream at all sub catchment areas.

Point of Analysis A: Wetland easterly at intermittent stream

<The remainder of this page is blank>

* The evaluation may show that retaining the 100-year 24-hour storm event is not needed. In some cases, retaining
stormwater from the 100-year 24-hour storm event onsite may aggravate downstream impacts, because of the project’s
location within the watershed and the timing of the release of stormwater.

*Massachusetts Stormwater Handbook, Volume 1:
http.//www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook html
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5.2.4 Strategies for Mitigation of Stormwater Runoff

The undeveloped rates are compared to the developed rates, resulting in a differential volume
representative of the “increase in peak runoff due to the development”. At such time a set of Best
Management Practice (BMP) designs are incorporated to mitigate the increase. In this case the
structural components for the majority of the changed runoff is the Bio-Retention area in the front
portion and the infiltration area in the rear.

The proposed stormwater management design is incorporated into the proposed post-development
HydroCAD model and run under the critical design storm scenarios to determine the operational
performance of the system. Discharge volumes, velocities, depth of flows and dissipation spreads are
then calculated to verify the impacts to the receiving areas.

The proposed storm water management plan for this project has been developed using Structural and
Non-Structural Best Management Practices (BMP’s). Specific BMP’s for this project are identified
in Section 5.4.

SECTION 5.3 Low IMPACT DEVELOPMENT (LLID)

What is LID?

Low Impact Development (LID) are techniques. They essentially try to mimic nature. In nature, a
typical raindrop becomes part of the hydrologic cycle explained in Section 2.2.1. LID attempts to get
that raindrop to evapotranspire or infiltrate as recharge and to minimize the amount of runoff.

The first technique is to limit the areas of the site to be developed. In particular, critical areas should
to be left undisturbed, if at all possible. On this site an Open Space project is proposed protecting
more than 33% of the site area as open space. This is a key and important component of LID —no
disturbance. Further, the extensive slope on the westerly portion of the property will remain
undisturbed as well as the fairly large wetland area at the base of this slope on the westerly property
line. These are clearly the most sensitivé areas of the site.

LID encourages minimizing pavement. As such, the applicant is proposing to maintain the
reasonable roadway standard in the Town of Carlisle of 20 feet.
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SECTION 5.4 BEST MANAGEMENT PRACTICES (BMP) AND LOW IMPACT
DEVELOPMENT (LID)

5.4.1 Discussion

Best Management Practices are structural mitigation components of a stormwater management
system designed to treat or detain stormwater runoff.

For the subject site, the following Low Impact Development programs and Best Management
Practices are proposed (underlined items have samples provided for information purposes only):

e Large area of undevelopment — Open Space B — 3.5 acres (35% of total site) - LID
e Flat roof drain onto lawn prior to entering closed system — LID  (although no special credit
is applied)

e Infiltration Chambers — LID and BMP ~ See Product Information in Section 5.4.1

¢ Bio — Retention Facility — LID and BMP — See Sample Detail in Section 5.4.2

e Vegetated Buffer Strip — BMP
e Grassed Swales — BMP

e Discharge over 100 feet from wetland, if possible - LID

<The remainder of this page is blank>
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5.4.2 Infiltration Chambers — Product Information

The following is part of a manufacturing cut sheet for the Cultec Infiltration Product for information
purposes only. The final design plans will have details of construction particularly for this site.

© rProduct Information —
Stormw ater Chambers |

Contaclor® Series

The Contactor® Chamber series consists
-of lower profite chambers and are typl-
cally used for instaliations with depth re-
strictions or ‘when & larger inflitrative area
is required. The 12-inch high Contactor®
100HD is the most popular model within
this series for stormwalter design,

Other models available within 1he Contactor® series
are: Contactor® EZ-24, Contaciar® Field Drain C-4,
and Contactor® 125, Dasign infarmatian for these
models is available upan requast

Rocharger® Series

CULTEC's Recharger® series includes high-
er profile, larger capacity chambers.
Sizes range trom 18.5" - 32" {470 - 813
mm) high. Chamber capacities vary irom
2.85 - B.679 cu. fl./ft. (0.246 - 0.808 cu.
mimj.

The most popular models within this se-
ries are the Recharger® 150HD, 28Q0HO,
330XLHD and VBHD.

Altarnats model avallable within the Recharger®
series ic: Recharger 180HD. Design information for
1his modet is avallable upon requesl.
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Typical CULTEC Stormw ater System Com ponents
i. CULTEC Siarmwaler Chamber - used for retention, detention, reclamation

CULTED PAC™ 150 - chamber with botiom usad for water conveyance

o

3. CULTES HVLV™ Fead Canneclor - internal manifold compaonant
<. CULTEC StormFilter™ 330 . Water Quality Unit
5. CULTED No. €107 Fitar Fabric - prevenis soil intrusion into system

6., CLLTED No. 2007 Palyethylene Liner - plased under CULTEC maniioid components,
prevents scouring “

7. GULTEC Warning Tape - Marks off location of underground
CULTEC Stormwater System during censtrugtion (o prevent
vehicular {raffic

€. Multicade™ Fylon - Marks focation of underground GULTEC
Stormwater System during construction phase
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5.4.3 Bio — Retention Facility— See Sample Detail Below

et of a similar Bio Retention facility for another project presented

The following is part of a cut she
final design plans will have details of construction

here for information purposes only. The
particularly for this site.
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SECTION 6.0 DESIGN CONCLUSIONS AND SUMMARY
6.1 SUMMARY - DISCUSSION

The following informational charts are a synopsis of the comparative scenario models to determine
the stormwater runoff conditions. The data is a result of mathematical models representing the pre
and post developed conditions. The pre-developed results were compared to the post-developed
results to determine the approximate sizing requirements of the BMP’s to be used to mitigate the
impacts due to development.

The following tables represent the site condition data and the results of the HydroCAD computer
software models to verify that the proposed stormwater management system will comply with the
guidelines for Soil and Water Conservation in Urbanized Areas of Massachusetts, and the
Commonwealth of Massachusetts adopted and referenced Stormwater Management Handbook.

The following summary tabulations are developed separately for each design storm event for the
Point of Analysis described in Section 5.2.3. The design storm events include the 2-year, 10-year,
25-year, and 100-year design storm frequencies. The tabulations show the results of the entire
stormwater management system to the points of analysis.

The Points of Analysis outlined in Section 5.2.3 above is reprinted here for reference:

Point of Analysis A: Wetland easterly at intermittent stream

<The remainder of this page is blank>
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6.2 SUMMARY TABLES: PRE-DEVELOPED PEAK FLOW RATES VS. POST-DEVELOPED PEAK FLOW RATES

. Pre- 1 Post- = | _
Rainfall : . ﬁ Difference
Storm Frequency (in) Development Development | (cFs)
,,,,, (cfs) T {cfs)y 7
2 Year Storm 3.00 629 - 353 -2.76
10 Year Storm 450 | | 1343 | | 1207 -1.36
25 Year Storm 5.30 © 17.50° 14.73 | -2.77
100 Year Storm 6.50 | 23.76. 16.78 -6.98

<The remainder of this page is blank>
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6.3 CONCLUSION

Standard 2 of The Stormwater Handbook and associated regulations issued by MassDEP states:

Standard 2: Stormwater management systems shall be designed so that the post-development peak discharge
rates do not exceed pre-development peak discharge rates. This Standard may be waived for discharges to land
subject to coastal storm flowage as defined in 310 CMR 10.04.

To prevent storm damage and downstream and off-site flooding, Standard 2 requires that the post-development
peak discharge rate is equal to or less than the pre-development rate from the 2-year and the 10-year 24-hour
storms. ’

Then also,

‘Proponents must also evaluate the impact of peak discharges from the 100-year 24-hour storm. If this evaluation
shows that increased off-site flooding will result from peak discharges from the 100-year 24-hour storms, BMPs
must also be provided to attenuate these discharges.

The location of the design point is a critical criteria, also defined in the Stormwater Handbook as:

Measurement of peak discharge rates is calculated at a design point, typically the lowest point of discharge at the
downgradient property boundary. The topography of the site may require evaluation at more than one design
point, if flow leaves the property in more than one direction. (emphasis added).

The quantitative analysis of the peak flow rates tabulated above show no increase in the rate of runoff
at the property lines at all Points of Analysis for the 2 year, 10 year, 25 year and 100 year storm
events.

7 Massachusetts Stormwater Handbook, Volume 1: Standard 2,
http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html
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Section 7.0 Documenting Compliance with
STANDARD 3: RECHARGE

7.1 RECHARGE —RV

7.1.1 Annual Recharge — Rv — Brief Description of Requirement

Mass DEP states the intent of this standard succinctly and directly.

The intent of this standard is to ensure that the infiltration volume of precipitation into
the ground under post-development conditions is at least as much as the infiltration

volume under pre-development conditions.®

Reference is made to the regulations and Volume 3 of the Stormwater Handbook as to the basis of the
required calculations.

The stormwater runoff volume to be recharged to groundwater is determined using the existing site
(predevelopment) soil conditions. The total impervious area introduced through site development is
multiplied by one of the following recharge factors. «

TaBLE7.1 RECHARGE RATES

Hydrologic Group Volume to Recharge (x Total Impervious Area)

A 0.60 inches of runoff
B 0.35 inches of runoff
C 0.25 inches of runoff
D 0.10 inches of runoff

8 Massachusetts Stormwater Handbook, Volume 1: Page 5
http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts—stonnwater-handbook.html
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The Required Recharge is based on the following formula:

Rv=Fx AIMP
Where:
Ry = Required Recharge Volume, expressed in Ft*, cubic yards, or acre-feet
F = Target Depth Factor associated with each Hydrologic Soil Group
Anp . =Impervious Area pavement and rooftop area on site

7.1.2 Time to Drain Recharge Volume

The regulations stipulate that the required time to drain the recharge area must be less than 72 hours.
Use the following formula and infiltration rates to verify this time.

Ry
(K)(Bottom Area)

T im edrawdown =

Where:

Rv = Storage Volume

K = Saturated Hydraulic Conductivity For “Static” and “Simple Dynamic” Methods, use Rawls
Rate (see Table &). For “Dynamic Field” Method, use 50% of the in-situ saturated hydraulic
conductivity. .
Bottom Area = Bottom Area of Recharge Structure

in = inches
SF = square feet

¥ or CF = cubic feet
hr = hour

<The remainder of this page is blank>
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TABLE 7.2: 1982 RAWLS RATES’

Texture Class NRCS Hydrologic Soil Group Infiltration Rate
(HSG) Inches/Hour
Sand A 8.27
Loamy Sand A 2.41
Sandy Loam B 1.02
Loam B 0.52
Silt Loam C 0.27
Sandy Clay Loam C 0.17
Clay Loam D 0.09
Silty Clay Loam D 0.06
Sandy Clay D 0.05
Silty Clay D 0.04
Clay D 0.02

7.1.3 Determine Required Recharge (Rv)

The following is a computation of the required Recharge Volume (Rv), and the provided Recharge
Volume. All areas provided are somewhat approximate.

7.1.3.1 Recharge Volume at:

Point of Analysis A: Wetland easterly at intermittent stream

Given: HSGC= 0.251in.
Anse roor= 43,400 ft*
Ansp pavEMENT= 39,200 fi?
Calculations:

Rv = (43400 £+ 39200 f2)(0.25 in) / (12 in/fty= 1720CF  Required

RV (rovided, 2 Yr) = Volume of Rain Garden Cell 1 + Cell 2 -+ Infiltration System

? Rawls, Brakensiek and Saxton, 1982, Estimation of Soil Water Properties, Transactions American Society of
Agricultural Engineers 25(5): 1316 - 1320, 1328
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RY (provided, 2 vy = 961 CF + 411 CF + 4421 CF = 5793 CF

RY (provided) = 5793 CF > Rv = 1720 CF OK
Check Time to Drain < 72 hours

Bottom Area of Rain Garden Cell 1 + Cell 2 + Infiltration System

Bottom Area = 701 ft* + 425 ft* + 2200 ft* = 3326 f*

Time = 1720 f£* / [(0.27 in/hr)*(1 /12 in)*(3326 ft*) = 23.0 hours < 72 hours OK

SECTION 8.0 DOCUMENTING COMPLIANCE WITH
STANDARD 4: WATER QUALITY VOLUME

8.1 WATER QUALITY VOLUME — V wq

8.1.1 Water Quality Volume V wq — Brief Description of Re(juirement
Mass DEP outlines Standard 4 to address Total Suspended Solids as follows:
Standard 4

Stormwater management systems shall be designed to remove 80% of the average
annual post-construction load of Total Suspended Solids (TSS). This standard is
met when:

~ Suitable practices for source control and pollution prevention are identified in a
long-term pollution prevention plan, and thereafter are implemented and
maintained; :

Structural stormwater best management practices are sized to capture the required
water quality volume as determined in accordance with the Massachusetts
Stormwater Handbook; and

Pretreatment is provided in accordance with the Massachusetts Stormwater
Handbook.
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The formula for determining the Water Quality Volume is:

Vwo= (DWQ/12 inches/foot) * (Amm)

Where.
Vwo = Required Water Quality Volume (in cubic feet)
Dwo = Water Quality Depth: one-inch for discharges within a Zone II or Interim Wellhead

Protection Area, to or near another critical area, runoff from a LUHPPL, or exfiltration to soils

with infiltration rate greater than 2.4 inches/hour or greater, Y=inch for discharges near or to

other areas.

Anp = Impervious Area (in square feet)

For the subject project, it is not within a Zone II of a public water supply or any other required area
for enhanced recharge nor as a hotspot so:

" Dwo=0.5inch

8.1.2 Water Quality Volume VWQ at:
Point of Analysis A: Wetland at east portion of site at property boundary (from SMF 1) - 300 Series

Therefore:

Vwo= (Dwg/ 12 inches/foot) * (Amp square feet)
Viwg= (0.5 inch/12 inches/foot) ¥ (43,400 ft*+ 39,200 )
Vo= 3442 cubic feet

Volume of Water Quality Provided in Chamber System = 4421 cubic feet.

(No need to include effect of Rain Garden as Chamber System is sufficient for site)

IVWQ = 4421 cubic feet Provided is greater than Vywo Required of 3442 cubic feet ------ OKJ
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8.1.5 Total Suspended Solids (TSS)

The street runoff will enter standard catch basins designed with deep sumps (> 4 feet) to settle
large suspended and non suspended solids or be directed to a grassed swale for filtration prior to
entering the bio-filtration system.

The Total Suspended Solids from the infiltration system in the cul-de-sac will be treated by a
proprietary underground system. There are several on the market and a full determination of the
exact model will be chosen at the time of final design. It will be sufficient pre-treatment.

The system then includes an infiltration system constructed of 48 Cultec Chambers to
recharge the runoff into the ground. This location is more than 100 feet from the wetland resource
area. However, an overflow piped discharge for larger storm events will discharge some runoff into a
vegetated filter strip and eventually into the wetland system by overland flow. Peak discharges will
be fully mitigated as previously described in the hydrologic models.

The system from the southerly portion of the site is not required to meet TSS removal as the
discharge is over 100 feet from the wetland resource area. Although TSS removal processes are still
designed for this system as well, a computation is not required.

See the following page for the Mass DEP stormwater worksheet for the infiltration system
within the cul-de-sac island.

<Remainder of this page is blank>
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TABLE 8.1: TOTAL SUSPENDED SOLIDS: STORMWATER MANAGEMENT FACILITY 1

INSTRUGTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blus Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu )
3. After BMP is selected, TSS Removal and other Golumns are automalicatly completed.

Location: [Long Ridge 408-- Cul-de-sac ]
B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate' Load* Removed (C*D) Load (D-E)
N .
@ || Deep Sump-and Hooded
g Catch Basin 0.25 1.00 0.25 0.75
—‘6 1]
> —E Proprietary Treatment
o0 Practice 0.00 0.75 0.00 0.75
QD c '
£ S| Infiltration pasin 0.80 0.75 0.50 015
N =
n o
- 3 0.00 0.15 0.00 0.5
©
(&
0.00 0.15 0.00 0.15
Separate Form Needs to
be Campleted {or Each
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SECTION 9.0 OPERATION AND MAINTENANCE

9.1 INTRODUCTION

This section addresses the issue of operation and maintenance for the proposed Stormwater
Management System. If this section, Section 10 is separated from the remainder of this Stormwater
Management Report (SMR), the SMR is hereby incorporated by reference, a copy of which will be in
the records of the Carlisle Planning Board as well as other locations. The title of the final SMR is:

BREM 40 B

PROJECT NOT YET NAMED, OFF LONG RIDGE ROAD
CARLISLE, MASSACHUSETTS
STORMWATER MANAGEMENT REPORT
July 1, 2014
Prepared For:

Lifetime Green Homes, LLC
142 Littleton Road, Westford, MA 01886
Prepared By:

Meisner Brem Corporation
142 Littleton Road, Ste. 16
Westford, MA 01886
MBC Job Number: 2066

The maintenance standards presented herein are based on Mass DEP “The Stormwater
Handbook”, as previously referenced, the superseded Managing Stormwater in Massachusetts,
Volume One: Stormwater Handbook, March 1997, Prepared by: MA Department of Environmental
Protection and the MA Office of Coastal Zone Management, and the United States Environmental
Protection Agency (US EPA), National Pollution Discharge Elimination System (NPDES) with
various reports and guidance associated therewith.

These maintenance and operations procedﬁres are intended as general guidelines, however additional
procedures shall be developed if necessary, as the systems are completed and operated over a period
of time. As with all stormwater facilities, the conditions change or the management of them can be
simplified as the operation personnel become more familiar with them. The most effective
maintenance and operations can be customized to the specific facility as the system develops and
situations merit.
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9.2 DESIGN PARAMETERS OF EROSION CONTROL AND MANAGEMENT

The US EPA has mandated that all land disturbance of greater than 1 acre at any one time
seek a NPDES permit through the preparation of a Storm Water Pollution Protection Plan (SWPPP)
- to control the erosion potential and transfer of erodible soils off properties. The goal of a SWPPP is
to provide suitable quantity and quality control measures for runoff, during and after construction,
from a developed property, meeting the standards of the EPA and the Massachusetts Stormwater
Management Policy. Ideally, the plan should be simplistic in design, cost effective to construct, and
reasonable to maintain. The design should blend into the natural features and site resources and take
full advantage of existing environmental mechanisms to accomplish mitigation.

Generally, storm water management systems are considered an element of the framework of
an overall water resource system for a particular watershed. The designer first evaluates the impacts
from a regional perspective, then narrows the focus to the specific site. As the designer determines
the components of the specific site drainage system, various related factors, both regionally and
locally are considered, evaluated, incorporated, and detailed into the engineering design.

Stormwater management combines a distinct range of interrelated variables to compose a unified
program of action. These are divided into five categories:

e Design Issues: storm frequencies and intensities, soils, vegetation, groundwater, peak
flows, quality treatment, life/safety

e Regional Issues: climate, watershed/ sub-basin relationship, environmental sensitivity
to receiving waters

e Local Issues: adjacent land use, material specifications and availability, access and
construction feasibility

e Costs: project costs, storm water management costs, cost/benefit analysis, land
availability and value

e Maintenance: owner/manager of system, responsible entity, expertise, equipment
handler, inspection, protection, monitoring

Using these parameters as a guide, the designer evaluates the site conditions, developing a
drainage concept and performs hydrologic and design calculations to prepare the basis for the plan.
The design concept is supported by the engineering hydraulic and routing calculations, the plan
details and the material specifications of the drainage system components. A key component of a
good design is an understanding of the requirements of maintenance, especially since many of these
systems will be maintained by Homeowner’s Association.
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9.3 OPERATION AND MAINTENANCE OF STORMWATER MANAGEMENT FACILITIES

Proper maintenance is essential to ensure that the performance of the system meets the design
expectation. A system that is not maintained may fail and could lead to financial loss, damage to
surrounding infrastructure or environmentally sensitive areas and increasing the liability of the
property owners.

9.3.1 Personnel and Education

Personnel make the difference between a Stormwater Management System that performs as
designed throughout its lifetime or one that fails due to lack of attention. Education provides the
personnel with the skills needed to effectively maintain a Stormwater Management System. Record
Keeping allows the personnel to track the maintenance and the System’s performance so as to
determine when major maintenance tasks are required.

Maintenance of the structural components of the stormwater management facility will be the
responsibility of the master Homeowner’s Association (HO). Maintenance should be performed as
outlined below in items 1-10. In addition to the town, each of the homeowners — through their
association - should have a copy of this report with a copy of the grading design plan. Full
comprehension of these documents will educate the homeowners and allow them to properly maintain
the stormwater management system.

The HO should be aware of the Stormwater Management Facilities’ intended purpose of
removing contaminants from the stormwater runoff flow from the site. The result is the collection,
removal and storage of the contaminants within the facility components. These potentially consist of
trash/debris, oils, sediment and soluble/insoluble materials. In most situations, these can be handled,
stored and disposed of with minimal safety requirements, in that the health hazards are non-existent
or minimal with the concentrations involved. However, the HO shall be aware of the risk and/or the
possibility of potential dangers. An example would be in the system was inundated with an excessive
concentration due to an accidental spill.

9.3.2 Record Keeping

Record Keeping — It is recommended that a record log be kept of measured sediment levels at
regular (annual) maintenance and after each major storm event. Sediment accumulation should be
measured at each of the drop inlets and detention basin and logged in the record. Sediment should be
removed annually, or when the sediment buildup has met the threshold outlined below. These
activities should be logged as well.
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Forms for recording the inspections and maintenance are included at the end of this section.
The SWPPP will identify the party(ies) responsible for operations and maintenance, both temporarily
and permanently.

9.3.3 Construction Erosion Control Process
Note: The “Operator” is the responsible party as defined by the US EPA in the NPDES
regulations and is responsible for all site construction. The Operator may be the contractor or

another party assigned during as part of the SWPPP.

9.3.3.1 Construction / Implementation

Stormwater management during construction should be considered as part of the construction
operation of the whole site. A successful stormwater management system uses the various erosion
control processes and components to work in tandem and in parallel to achieve the results of
minimizing soil transport and protecting off-site areas from sediment conveyance. The Operator shall
recognize and develop erosion control strategies to minimize soil erosion in the first instance, then to
_ control its transport, and finally to capture any silt or sediment prior to discharge off site.

The Operator shall consider all of the following as part of the site excavation and erosion control
strategy.

9.3.3.2 Minimize Disturbed Soil:

The contractor shall limit the disturbed areas to only those portions necessary for construction to
proceed. The disturbance shall be limited to those times of year that will allow successful
stabilization. Creation of work zones and phases are encouraged.

9.3.3.3 Source Controls: Stabilize Exposed Soil:

The contractor shall develop a construction plan for all areas that are exposed to soil erosion.
These strategies could include maintaining tight soil compaction especially in proposed paved or
impervious areas. Keeping all slightly sloped exposed gravel or subgrade areas compacted, especially
prior to anticipated rain events, will serve to minimize the rilling and scouring of the soil and thus
minimize soil transport. Other areas can be temporary loamed and seeded, especially areas intended
to be grassed in the final plan. Common sense solutions to source control often yields the best
erosion controls.
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9.3.3.4 Prevent Runoff from Offsite Areas from Flowing Across Disturbed Areas

The contractor shall divert flow from offsite drainage areas away from disturbed areas by utilizing
earth dikes, interceptor swales or other acceptable methods to ensure erosion of disturbed areas is
minimized.

9.3.3.5 Slow Down Runoff Travelling Across the Site

The contractor shall utilize check dams, gradient terraces, sod, geotextiles or other acceptable
methods where necessary in areas of steep slopes to ensure that erosion of unstable areas are
minimized and to maximize soil infiltration.

9.3.3.6 Remove Sediment from Onsite Runoff Before it Leaves the Site

The contractor shall utilize temporary sediment basins for large (greater than ten acres) areas of
disturbed soil to allow settling time for suspended solids. The location of temporary basins are shown
on the construction plan set where necessary. All forms of erosion control are shown on the design
plans and are to be located by survey to ensure appropriate placement of controls.

9.3.3.7 Meet or Exceed Local / State Requirements for Erosion Control.

The Contractor shall meet or exceed all additional Local and State requirements for erosion control
and will ensure that all performance standards are met. Any changes required by the permitting
authority shall be made within 7 days of the notification or an individual application should be
submitted. The permittee shall update the plan as necessary to reflect any changes onsite, which may
affect the potential for discharges of pollutants from the site.

9.3.3.8 Inspection and Maintenance Plan

1. Contractor shall use the blank inspection forms found within this Report or use alternative
equivalent written inspection reports.

2. Inspections shall be logged on férms and reports and shall be completed by the Operator
every 14 days and within 24 hours after a rainfall event over 0.25”.

3. Proper record keeping for inspection and maintenance should be kept within the Storm
Water Pollution Plan box installed on site. Blank inspection forms are included herein.

4. The inspector of pollution prevention measures should fully understand these Operation and
Maintenance Requirements, the Storm-Water Pollution Prevention Plan, and NPDES permit
with emphasis on erosion controls, spill prevention and cleanup, and inspection and
maintenance.
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5. The Operator shall instruct the Contractor to remove all sediment or debris whenever the
volume is equal to 50% of the design capacity. This is imperative. All maintenance activity
including silt removal, cutting of vegetation (mechanically or manually), and all other
maintenance activities during the construction period shall be included in the Maintenance
Logs / Reports. ‘

6. The Operator is responsible to ensure the reliability of all measures of maintenance and
erosion control measures including silt fence, mitigation swales, sedimentation pond,
stabilized construction entrance and loam and seeding.

7. Maintenance of construction activities shall be performed in accordance with this Operation
and Maintenance Plan and the Storm Water Pollution Prevention Plan. In general,
maintenance should be performed on the specified intervals, or whenever the controls
require maintenance for proper operation. If any conflicts exist, the Storm Water Pollution
Prevention Plan shall be used.

9.3.4 Construction Operation and Maintenance schedule

The Operation and Maintenance (O&M) schedule during the construction phase is the
responsibility of the developer and/or site contractor. The outline below shall be adhered to as
closely as possible to ensure the proper construction and function of the drainage system.

1. Prior to construction, haybales and/or silt fence shall be installed per the approved plans. The
erosion control barrier shall be inspected prior to a large storm event to ensure that it will
function as required and following a storm to inspect for damage to the erosion control. Any
damage or improper installation that is noticed prior to or following a storm event shall be
promptly replaced or repaired in a satisfactory manner so as to prevent sediment from
bypassing the silt fence barrier.

2. A stone construction entrance shall be installed at the entrance to the development and shall
be 50’ long and 24’ wide. The entrance shall be cleared and once cleared, filter fabric shall be
placed over the area which is to be overtopped by crushed stone to a depth of 6”. The stone
size shall be 1 ¥%” with smaller stones only used to fill the. leftover voids. Should the stone
become clogged with sediment, it shall be replaced. The construction entrance shall be
constructed with a temporary berm at the entrance to prevent flow of runoff onto the existing
roadway.

3. The limit of clearing shown on the approved plan shall be adhered to as closely as possible. It
shall be the contractor’s responsibility to determine the level of safety of standing trees.

4, In this construction operation and maintenance schedule, an area is considered stable if base
course gravels have been installed in areas to be paved, a minimum of 85% vegetated growth
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has been established, a minimum of three inches if non-erosive material such as stone or rip-
rap has been installed, or erosion control blankets have been properly installed.

. All areas shall be stabilized within 45 days of initial disturbance.

Temporary and permanent seeding specifications shall be obtained by the contractor by a
qualified person/company and shall consult with the town’s wetland expert prior to planting to
ensure no adverse effects to the site.

In conjunction with construction, all drainage structures, including swales and detention
basins, shall be constructed and stabilized as soon as possible and prior to directing runoff to
them. Methods of stabilization include, but are not limited to, hydro seed, loam and seed,
straw mulch, erosion control blanket, etc.

Silt sacks shall be installed in each catch basin and shall be inspected once per week and after
every storm event of 0.5 or greater. Devices with sediment buildup shall have the sediment
disposed of in accordance with all local, state, and federal regulations and have the silt sack
cleaned or replaced.

All roadways shall be stabilized within 72 hours of achieving finished grade.
All areas of cuts and fills shall be seeded/loamed within 72 hours of achieving finished grade.

The smallest practical area shall be disturbed during construction, but in no case shall exceed
3 acres at any one time before disturbed areas are stabilized.

The swales, roadway culverts, and detention basins shall be inspected weekly or after a storm
event of 0.5” or greater over a 24-hour period during construction. Any sediment buildup in
the structures shall be promptly removed using a vacuum removal process and all debris
removed in accordance with all local, state, and federal regulations.

The detention basins and swale shall be inspected weekly and after all rainfall events greater
than 0.5” over a 24-hour period. Any erosion within the basin or swales shall be filled and re-
stabilized in a manner to prevent future erosion. In addition, the outer portions of the basin
shall be inspected in a similar manner.

Standard Winter Notes:
a) All proposed vegetated areas that do not exhibit a minimum of 85% vegetative growth

by October 15, or which are disturbed after October 15, shall be stabilized by seeding
and installing erosion control blankets on slopes greater than 3:1, and seeding and
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placing 3 to 4 tons of mulch per acre, secured with anchored netting, elsewhere. The
installation of erosion control blankets or mulch and.netting shall not occur over
accumulated snow or on frozen ground and shall be completed in advance of thaw or
spring melt events.

b) All ditches or swales which do not exhibit a minimum of 85% vegetative growth by
October 15, or which are disturbed after October 15, shall be stabilized temporarily
with stone or erosion control blankets appropriate for the design flow conditions.

c) After November 15, incomplete road or parking surfaces, where work has stopped for
the winter season, shall be protected with a minimum of three inches of crushed gravel
per NHDOT item 304.3.

15. This schedule must be adhered to by the owner and/or contractor until the site is conveyed to a

homeowner’s association.

16. Lot disturbance, other than that shown on the approved plans, shall not commence until after

the roadway has the base course to design elevation and the associated drainage in complete
and stable.

9.3.5 Post-Development Operation and Maintenance schedule

Upon completion of construction, this Operation and Maintenance schedule shall be adhered to by the
Homeowner’s Association and their agents, advisors, consultants, and contractors, or any future agent with
associated responsibility. The outline below shall be adhered to as closely as possible to ensure the proper
function of the drainage system. ‘

1.

The roadway shall be swept four times annually, at a minimum. Sweeping shall be done after the
final snow melt when sand or de-icer can be easily swept. Any collected debris shall be removed in
accordance with all local, state, and federal regulations.

The swales shall be cleaned four times per year and inspected monthly. In addition, the bottom and/or
side slopes shall be mowed and all grass clippings and debris disposed of in accordance with all local,
state, and federal regulations. No clippings shall be dumped within 100 feet of any wetland resource
area. .

The Bio-Retention Basin shall be inspected four times per year and any repairs made as necessary.
The back side slopes of the Bio-Retention Basin shall be mowed at least once per year and the outlets
inspected for signs of clogging and/or debris. Debris shall be disposed of in accordance with all local,
state, and federal regulations. At least twice per year, inspection shall include erosion and/or cracking
of the side slopes. If this condition is noticed, repairs shall be made to immediately stabilize the
affected area(s) and measures taken to prevent a reoccurrence.
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4. The roadway culverts shall be inspected twice per year, including one time after the final snowmelt of

the season, and any obstructions shall be removed and disposed of in accordance with all local, state,
and federal regulations.

5. No erosion control measures shall be removed unti] all contributing upslope areas are stabilized.

9.3.6 Temporary Erosion Controls

The following erosion controls, as locations shown on the plans or otherwise installed, shall
be used to limit soil erosion and transport during all construction phases:

1. Source Control: The best and most effective method of retaining soil and prohibiting
transport is to use methods and techniques to prohibit the lifting, suspending, or transport of
soil. These techniques include compaction, mixing, adding soil amendments including

stabilizers, and surface treatment such as mulch, straw, jute matting, mesh, geotextiles fabrics
covers, and others

H

2. Silt Fence Barrier: A silt fence is a temporary barrier of geotextile fabric (filter cloth) attached
to supporting posts and entrenched into the soil that is used to intercept sediment laden runoff

from small areas of disturbed soil. The expected life of a silt fence is generally limited to 6
months. '

3. Hay Bale Barrier: A Hay Bale barrier is a temporary barrier constructed of carefully stacked
hay bales secured into the ground by embedding by digging a shallow 4” trough for the hay
bale and securing them into the ground with wooden or steel stakes. Behind the hay bales, a

silt fence is installed as described in 1 above. The expected life of a hay bale / silt fence is
generally limited to 6 months.

4. Hay Bale/Silt Fence Barrier: Combination of 2 and 3 above. The hay bale is positioned on
the high side. '

5. Temporary Swale: Temporary swales are constructed channels with temporary vegetation for
stabilization that intercept sediment-laden runoff and direct the flow to a secondary erosion
control or into a natural drainage syStem. Swales can improve water quality by filtering and
infiltrating the runoff, Installing stone check dams are quite easy to install and allows for
sedimentation of the solids and easier cleaning.

6. Conveyance Swaleé: Conveyance swales are constructed open channels, some with dense
vegetation, that are constructed to convey runoff and direct the flow to a BMP or to the
discharge point into a natural drainage system. Conveyance swales direct the water to other
BMP’s and/or improve water quality by physically filtering and infiltrating the runoff and
allowing for jonic exchange and chemical actions to aid in polishing the runoff,
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7. Temporary Sediment Basins: Sediment basins are effective at ponding and detaining runoff
enough to allow sedimentation. Temporary outlets allow for a discharge. In this project
portions of the forebay and the detention basin will be utilized as temporary sediment basins.
Sediment removal should be regular during construction. This should be done whenever the
sediment is 12” deep or deeper.

8. Loam and Seed: Loam and seed establishes grasses on highly erodible soils or critically
eroding areas. Loam and seed stabilizes the underlying soil, reduces damages from sediment,
maintains or improves water quality and reduces stormwater runoff. On steeper slopes, jute
matting, organic mesh, or other devices are used to retain the soil until a full lawn or slope is
fully stabilized with mature grow in. Fertilizer and seed type and application rates are on the
final drawings.

9.3.7 Permanent Best Management Practices

Operation and maintenance of the catch basins, inlets, drainage swales, rain gardens, Bio- .
Retention systems, infiltration systems, and associated drainage structures should occur as follows:

1. Catch Basins — Deep Sump — Inspect or clean deep sump basins at least four times per year
and at the end of the foliage and snow- removal seasons. Sediments must also be removed
four times per year or whenever the depth of deposits is greater than or equal to one half the
depth from the bottom of the invert of the lowest pipe in the basin. If handling runoff from
land uses with higher potential pollutant loads or discharging runoff near or to a critical
area, more frequent cleaning may be necessary.

2. Inlets — Pipe inlets and spillway structures should be inspected annually and after every
major storm. Accumulated debris and sediment should be removed. If pipes are coated, the
coating should be checked and repaired as necessary.

3. Outlets — Pipe outlets should be inspected annually and after every major storm. The
condition of the pipes should then be noted and repairs made as necessary. If erosion is
taking place, then measures should be taken to stabilize and protect the affected area of the
outlet.

4. Earth Berm (embankment) —Vegetation — All vegetated areas should be inspected annually
and after every major storm The vegetated areas within and around the stormwater
management facilities should be protected from damage by fire, grazing, traffic, and dense
weed growth. Lime and fertilizer should be applied as necessary as determined by soil tests.
Trees and shrubs should be kept off of the detention basin embankment and emergency
spillway areas. Trimming, mowing, cutting of weeds and invasive vegetation is one of the
primary components of maintenance and is usually quite easy if done regularly, at least once
per year. Neglect though may create a much greater chore.
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5. Bio Retention System — The Bio Retention System should be inspected four times per year
and any repairs made as necessary. The basins shall be mowed at least once per year and the
outlets inspected for signs of clogging and/or debris. Debris shall be disposed of in
accordance with all local, state, and federal regulations. At least twice per year, inspection
shall include erosion and/or cracking of the side slopes. If this condition is noticed, repairs
shall be made to immediately stabilize the affected area(s) and measures taken to prevent a
reoccurrence.

Should sediment accumulations reach an average depth of greater than 12 inches, the
sediment should be removed and properly disposed of. Earth berms should be inspected
annually and after every major storm. The earth berm of the forebay and extended detention

system should be inspected annually to determine if rodent burrows, wet areas, or erosion of
the fill is taking place.

All permanent impoundments should be inspected annually by a qualified professional

engineer on a periodic basis to assure that no erosion has impacted the structural integrity of
the embankments.

The spillway shall be inspected annually and reconstructed if evidence of overtopping
occurred with appropriate base course and rip rap constructed as necessary under the
direction of a professional engineer. :

The plantings shall be healthy and restored to health or replaced, in kind or type, if found
not so. The plantings shall be trimmed and pruned at least once yearly to assure that they do
not outgrow their intended use or that of others.

6. Infiltration System — The Cultec Chamber Infiltration system should be inspected four
times per year and any repairs made as necessary. The surface of the basin should be
maintained as lawn and shall be mowed at twice per year. The overflow outlets inspected
for signs of clogging and/or debris at least once per year. Any debris shall be disposed of in
accordance with all local, state, and federal regulations. At least twice per year, inspection
shall include checking the inspection port for water retention and other signs of partial or
full failure. If this condition is noticed, an analysis with a written report and photographs
should immediately be performed and any repairs shall be made as soon as possible.

Should sediment accumulations,reach an average depth of greater than 12 inches, the
sediment should be removed by flushing and vacuuming and properly disposed of.

7. Outlet Protection (riprap apron) — The outlet protection should be inspected at least annually
and after every major storm. If the riprap has been displaced, undermined or damaged, it
should be repaired immediately. The channel immediately below the outlet should be
checked to see that erosion is not occurring. The downstream channel should be kept clear
of obstructions such as fallen trees, debris, and sediment that could change flow patterns
and/or tailwater depths on the pipes. Repairs must be carried out immediately to avoid
additional damage to the outlet protection apron.
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Drainage swale — The drainage swales should be inspected quarterly and during/after every
major storm over 1” of rainfall. All cross culverts at driveway crossings should be kept clear
and free of debris regularly. Should sediment buildup at the inlet or outlet of the driveway
culverts (or other location) impede the free flow of stormwater through the culvert, the
sediment should be immediately removed and properly disposed of.

Loam and Seed: Loam and seed establishes grasses on highly erodible soils or critically
eroding areas. Loam and seed stabilizes the underlying soil, reduces damages from
sediment, maintains or improves water quality and reduces stormwater runoff. On steeper
slopes, jute matting, organic mesh, or other devices are used to retain the soil until a full
lawn or slope is fully stabilized with mature grow in. Fertilizer and seed type and
application rates are on the final drawings.

Construction Site Entrance — Stone pads are used to limit the transport of sediment from the
times on construction and other vehicles. These pads should be maintained regularly.

9.3.8 Other Site Controls

1.

Good house keeping - The contractor is necessary for maintaining accurate and complete
records of the construction activities on site. The contractor must also ensure that
chemicals, pesticides, and fertilizers are properly stored. Regular disposal of garbage,
rubbish or sanitary waste disposal, and prompt cleanup of spills is necessary to minimize the
potential for pollution.

Waste disposal, sanitary septic disposal, and materials management - The proper
management should include storage of hazardous materials such as paints, oils, etc. These
materials should be stored in the contractor’s vehicle or placed on an impervious floor or
surface, i.e. (Basement floor or concrete slab.)

Spills - All personnel involved with the construction activities have knowledge of whom to
contact in the event of a spill that is a source of storm water contamination. The contractor
shall ensure that appropriate measures are taken to prevent spills and respond in the event of
a spill. In the event of a spill the contractor should take measures to reduce storm water
contact stopping the source of the spill, contain the spill, and absorb the material as quickly
as possible. '

Sanitary porta‘ble toilets —

Vehicle wash down — in appropriate locations over 100 feet from wetlands draining to a
sediment basin

IVIEISNER BREM CORPORATION ‘ 62

AR E R EEE R E R R E R E R E R E R E E E R E EEE R E E R EE EEEEEE R T




e YT TIEE PP IPEE O T OO T T T OO T

MEISNER BREM CORPORATION
142 LITTLETON ROAD, STE. 16, WESTFORD, MA 01886

BREM 40B

PROJECT NOT YET NAMED, OFF LONG RIDGE ROAD, CARLISLE, MA

<The remainder of this page is blank>

MEZISHER BRZM CORFORATION

63




MEISNER BREM CORPORATION
142 LITTLETON ROAD, STE, 16, WESTFORD, MA 01886

BREM 40B
PRrOJECT NOT YET NAMED, OFF LoNnG RIDGE Ro4b, CARLISLE, MA

9.3.5 Operation and Maintenance Generic Forms

See the following pages for the following forms:

Best Management Practices — Summary of Inspections

® Grading and Stabilization Activities Log

<The remainder of this page is blank>
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NOTICE OF INTENT APPLICATION

APPENDIX 1l

MASS DEP CHECKLIST FOR STORMWATER REPORT '
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Important: When
filling out forms
on the computer,
use only the tab
key to move your
cursor - do not
use the return
key.

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

Checklist for Stormwater Report

A. Introduction

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

The Stormwater Report must include:

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

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

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

Construction Penod Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 8°

»  Operation and Maintenance Plan required by Standard 9

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

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

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

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

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the.proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.
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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 it is
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

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

Registered Professional Engineer’s Certification

| have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Poliution
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

/
Q ///»é .7'2/‘/-/5/

Signétute/aﬁ;/Dfie:/ Y/

Checklist

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

'[XI New development

[] Redevelopment

[J Mix of New Development and Redevelopment

swcheck - Stormwater Checklist » 04/01/08 : Stormwater Report Checklist « Page 2 of 8
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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

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

Standard 1: No New Untreated Discharges

No new untreated discharges

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

XI Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

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

[J Evaluation provided to determine whether off-site flooding 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

[l Soil Analysis provided.

X Required Recharge Volume calculation provided.

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

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

X static [[] Simple Dynamic . [] Dynamic Field'

X

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

(] 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.

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

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

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

[ Solid Waste Landfill pursuant to 310 CMR 19.000

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

X

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

[1 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.

swcheck - Stormwater Checklist + 04/01/08 Stormwater Report Checklist « Page 4 of 8
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)
Standard 3: Recharge (contihued)

[ 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.

[1 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 iliicit 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,

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:

D D e o

[L] is within the Zone Il or Interim Wellhead Protection Area

[J 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 poliutant loads.

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

X

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

swcheck - Stormwater Checklist - 04/01/08
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
XI 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.

[1 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 verlfymg
performance of the proprietary BMPs.

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

Standard 5: Land Uses With Higher Potential Poliutant Loads (LUHPPLSs)

[] 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.

X
[} The NPDES Multi-Sector General Permit does not cover the land use.
L]

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.

[

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

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

Standard 6: Critical Areas

[ 1 Thedischarge 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.

swcheck - Stormwater Checklist » 04/01/08 Stormwater Report Checklist « Page 6 of 8
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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

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

[] Limited Project

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

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

with a discharge to a critical area

[C] 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.

[ 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.

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

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

A Construction Period Poliution 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 Poliution 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 arid Sedimentation Controls;

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

Maintenance Schedule;

Inspection and Maintenance Log Form.

[] A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Massachusetts Department of Environmental Protection
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 Poliution 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.

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

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

X 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

X Th'e Post ConstructionOperation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

IXI Name of the stormwater manag‘ement system owners;

X Party responsible for operation and maintenance;

[XI' Schedule for implementation of routine and non-routine maintenance tasks:
[1] Plan showing the location of all stormwater BMPs maintenance access areas;
] Description and delin.eation of public safety features:;

(1 Estimated operation and maintenance budget; and

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:

[] 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;

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

Standard 10: Prohibition of Illicit bischarges
[] The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

(1 An lllicit Discharge Compliance Statement is attached:;

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

2992292999299 1292919991919191942119191119€19f9€f0dcagaeeaea

swcheck - Stormwater Checklist « 04/01/08 Stormwater Report Checklist « Page 8 of 8

s




