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Civil Enaineering LLand Surveying Wetland Science Landscape Architecture

December 16, 2009 HANCOCK

Town of Acton Planning Board ASSOCIATES
472 Main Street
Acton, MA. 01720

Re: Notice of Filing Definitive Plan "Michele Circle"
348, 350, 352 Main Street, Acton, MA.

To Whom it May Concern,

Hancock Associates, on behalf of Walker Realty LLC, hereby submits pursuant to the provisions
of Massachusetts General Laws, Chapter 41, Section 81 K. et seq, and the Subdivision Rules and
Regulations of the Planning Board of Acton, a Definitive Subdivision Plan entitled “Michele
Circle”, prepared by Hancock Associates dated 12-16-09.

Twenty Four (24) copies of the FORM DP application for approval, together with twenty four
(24) copies Development Impact Report (DIR), twenty four (24) copies of the Project Locus,
Supplemental Data Report and the required Application Fee and twelve (12) full size prints and
twelve (12) 11"x17" prints of the plan is attached hereto. The following information is provided
concerning the Plan:

Owner/Applicant: Walker Realty, LLC

Address: 2 Lan Drive
Westford, MA 01886
Date of Filing: December 16, 2009
Property: 348, 350, 352 Main Street
Acton, MA.

Assessors Map: F-3 Parcels: 54, 61 and 61-1
Thank you for your anticipated cooperation.

Sincerely,
On Behalf of Walker Realty, LLC

tie Enright, P.E.

Project Manager
Hancock Associates

CC: Acton Board of Health

Acton Town Clerk
DANVERS, MA MARLBORCQUGH, MA LAKEVILLE, MA CHELMSFORD, MA SALEM, NH
185 Centre Street 315 Eim Street 4 Freetown Street 313 Litleton Road, Unit 18 PO. Box 205
Danvers, MA 01923 Marlborough, MA 01752 Lakeville, MA 02347 Cheimsford, MA 01824 Salem, NH 03079
Phone: {978] 777-3050 Phone: {508{ 460-1111 Phone: {508} 923-1002 Phone: {978} 244-0110 Phone: |603] 898-3491
Fax: [978) 774-7816 Fax: 508 460-1121 Fax: (508) 923-0022 Fax: {978) 224-1133 Fax: 603] 898-6263

www.hancockassociates.com
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ACTON PLANNING BOARD
. FORM DP

APPLICATION for APPROVAL of DEFINITIVE PLAN

The undersigned herewith submits the accompanying Definitive Ptan of property located in the Town of
Acton for Approval as a subdivision under the requirements of the Subdivision Controi Law and the
Rules and Reguiations Governing the Subdivision of Land i the Town of Acton.

{Please type or print information in blanks below.)

1. Name of Proposed Subdivision H ICHELE CilRCLE

2. Name of Applicant(s) AVALEKER ‘QQALTYI. LLC
Contact Address 2 LAN DRIVE WESTEN@D MA Phone 978 692 G450

3. Name of Property Owner({s) L LLC
4. Name of Engineer _HANCOCK ASSOCIATES

Address 3/3 L TTLE TON RD #18 CHELMSFORD HAPhone 978 2440110 &X.13#

5. Name of Land Surveyor JANCOC K ASSOC/ATES
Address 3/. : o) Phoneé@ﬂé&[_l 1

6. Deed of property recorded in Middlesex South Registry Of Deeds, Book Number <5 Zﬂé,s o ?697/5 0967 "
Page Number5%/,87, ?‘zndfor registered In Middiesex Registry of Land Court, Certificate of B8
Title Number . g

7. Zonihg District RZ , Town Atlas Map No._F -3 ParcelNo. 54, G/, &1-1
Approximate acreage in subdivision Z . ﬂ 3 AC. , Number of Lots _ 2

Total length of road(s) in feet 263 °

Location and Description of Property 3{{,{ 350 £ £352 MAIN STREE]

submitted to the Board on

8. Said pidp has (X)/ has not ( )evoived from a prellml‘ "

nature, Date = Applicant(s) Signature, Date
waler {laatnilt iby okt

Owner(s) Egnﬁt{t& A Date Owner(s) Signature, Date
All (in the caselof a corporation, an authorized officer; in the case of a trust, ail trustees) must

sign.



WAIVER REQUEST

On behalf of Walker realty, LLC, Hancock Associates would like to request the following
waivers of the regulations contained within the Acton Subdivision Rules and Regulations Section
5 Procedure for the Submission and Approval of a Definitive Subdivision Plan, 5.3 Contents of

Definitive Plan :

e 5.3.9 - House numbers on each lot as determined by the Town Engineer, clearly
distinguishable from the lot numbers. Hancock intends to discuss lot numbers with the
Town Engineer and add the numbers during the Planning Board process.

e 5.3.24 - Location of all proposed septic disposal areas with a minimum of one percolation
test and two deep holes per leach area. Testing on the project site has been completed in
multiple locations to determine material and water table elevation. Hancock is confident
that suitable material and water table elevation will be found within a suitable are for
subsurface disposal. Testing with the Board of Health will be scheduled within the
Definitive process.



DEVELOPMENT IMPACT REPORT

1. Name of Proposed Subdivision M/CHELE C/RCLE

Location _3%8, 350, 352 MAIN STREET, ACTON, MA .

Name of Applicani(s) VA L. KER REALTY, LLc

> 0 N

Brief Description of the Proposed Project_FROPASED TWo LOT AESIDENTIAL.

SULBDIVISION WITH cuL-DE-SAC.

5. Name of Individual Preparing this DIR_KATIE ENLI&GHT

Address_HANCOCE ASSOLIATES  Business Phone 7.2 244 0110 & I#’ ;-

U3 LITTLETON BD )R CHELMSFORL MA 01824

6. Professional Credentials FROEESS/ONAL ENGINEER MA . , CERTIFIED

SOIL. EVALUATOL MA .

A.__Stte Description
7. Present permitted and actual land uses by percentage of the site.
Uses Perceniage
Industrial
Commercial
Residential [OO
Forest
| Agricultural
Other (specify)
8. Total acreage on the site: 2,43 acres.
At After
Approximate Acreage Present CO"'%W
Meadow or Brushland (non agriculture) 49.24 | (ol &t
Forested %3/, M5
|_Agricultural (inciudes orchards, cropland, pasture) NA NA
Wetland 0.8 0.8/
Water Surface Area NA NA
Flood Plain NA NA
Unvegetated (rock, earth, or fill) ANA NA
Roads, buildings and other impervious surfaces S &S| 17.lY
[ Other {indicate type) (9 RAVE L [ 2t NA

DIR

Page 2




9. List the zoning districts in which the site is located and indicate the percentage of the site in
each district. Note: be sure to include overiay zoning districts.

District Percenl;ga

| RESIDENTIAL % [00/.

10. Predominant soil type(s) on the site: NJOOLLEIDGE FINE SANDY LOAM

AND CARLIPN-#HoLLls So/LS

Soil drainage (Use the US Natural Resources Conservation Service's definition)

Soil Type % of the Site
Well drained SO/
Moderately well drained A/,
Poorly drained [

11. Are there bedrock outcroppings on the site? ___ yes X no
12. Approximate percentage of proposed site with slopes between:

Slope % of the Site
0-10% &N/
10 - 15% s XA
| greater than 15% R S,

13. In which of the Groundwater Protection Districts in the site located? How close is the site to a
public well? Zone(s) _ 4 Proximity to a public well: /.5~ m).t teet

14. Does the project slte contain any species of plant or animal life that is identified as rare or
endangered? (Consult with the Massachusetts National Heritage Program and the Acton

Natural Resources Director). yes X no

It yes, specify:

15. Are there any unusual or unique features on the site such as trees larger than 30 inches D.B.H.,
bogs, kettle ponds, eskers, drumlins, quarries, distinctive rock formation or granite bridges?

yes X no
If yes, specify:

16. Are there any established foot paths running through the site or railroad right of ways?
yes X no

DIR Page 3



17.

18.

19.

20.

It yes, specify:;

Is the site presently used by the community or neighborhood as an open space or recreation

area? ___yes X _no

Is the site adjacent to conservation land or a recreation area? yes X _no

If yes, specify.

Does the site Inciude scenic views or will the proposed development cause any scenic vistas to
be obstructed from view? ____yes X no

If yes, specify:

Are there wetlands, lakes, ponds, streams, or rivers within or contiguous to the site?
X yes __no

If yes, specity; BORBERING VEGETATED WETIAND 7o THE
NORTHWEST (PreriaiLy cN-S[TE) BeIWEFN PROSELT

=)
SITE AND RouTE Z.
Is there any farmland or forest land on the site protected under Chapter 61A or 61B of the
Massachuseftis General Laws? yes X _no

It yes, specify:

21. Has the site ever been used for the disposal of hazardous waste? Has a 21E Study been

2.

23.

conducted for the site? X yes no

If yes, specify results: A[a APPARAAL] MLSUAQ_Q&&SMC&A__
BVDENCE. 70 INDICATE " ANY “EUvI€ on MEMTAL
THREAT
Will the proposed activity require use and/or storage of hazardous materials, or generation of
hazardous waste? yes X__no

if yes, specify

Does the project contain any bulldings or sites of historic or archaeological significance?
(Consult with the Acton Historic Commission or the Action Historical Society.)

X_yes _..no
If yes, please describe_ STONEWALLS

DIR
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24. Is the project contiguous 1o or does it contain a building In a local historic district or nationat
register district? yes X no

25. Is the project contiguous to any section of the Isaac Davis Traii? yes X_ no

If yes, please describe

B._Circulation Svstem

26. What is the average weekday traffic and peak hour traffic volumes generated by the proposed
subdivision?

Average weekday traffic &m%
Average peak hour volumes moming | /5% #ps -

['Average peak hour volumes evening -

27. Existing street(s) providing access to proposed subdivision:
Name MAIN STREET Town Classification ARTER JA L.

28. Existing intersection(s): list intersections located within 1000 feet of any access to the proposed

development:
Name of ways_ROUTE 2 , HAYWARD RoAD

29. Location of existing sidewalks within 1000 feet of the proposed site? FLRTIONS OF
MAIN_STR.eET

30. Location of proposed sidewalks and their connection to existing sidewalks:
CONE S10E

N,
PRopoSED SIDEWALE ON MAIN _ST. T cONNECT EXISTING

SIDEWALE. TO PROPOSED
31. Are there parcels of undeveloped land adjacent to the proposed site? _vesX _no

Will access to these undeveloped parcels been provided within the proposed site?
yes X _no

If yes, please describe. VA
If no, please explain why A4

. Utilitie: uni
32. If awelling units are to be constructed, what is the total number of bedrooms proposed?

33. If the proposed use of the site is nonresidential, what will the site be specifically used for and
how many feet of Gross floor area will be constructed? A/A

34. How will sewage be handled? ON S/TE SUBSULFACE DISPOSAL
_SYsTEMS

DiR Page 5



35. Storm Drainage
a. Describe nature, iocation and surface water body receiving current surface water of the site:

b. Describe the proposed storm drainage system and how it will be aitered by the proposed
development: DEEP SUMP HRpDED CATLHPASING couecl Runorr
AND CoNVEY Flow THeEouGH A STORMCEPTDR UNIT

BEFORE A PorT/ON OF THE Flow IS COLLECTED N A DETENTION
c. Will a NPDES Permit be required? X yes ___no BASIN .
36. in the event of fire, estimate the response time of the fire department (consult with Fire Dept.)
ss)
37. Schools (if residential) ‘+

a. Projected number of new school age children:
b. Distance to nearest school:_|, :

Attach brief descriptions of the measures that will be taken to:

38. Prevent surface water contamination.
GTJRHI:ATQZ NANA-&EMavr SYSTEM has BetN DESISNED PER PEP.

38. Prevent groundwater contamination.
0 Sgn_g%ﬂ Foufa%reg ;WD TREATED ON-SITE . ON-SITE SEPTIC
! mi ater recharge. STEMS

INFILTRATION NITHIN OETEN Tion BAS eq p - EWERAG IENED

41. Prevent erosion and sedimentation.| ROoF pg2 4/N DRYWELLS PropoiED TMES.

" ﬁ%ggﬁ SeE cel' ,f,*;f'}",;“r OF WORK.. PROPOSED EROSIoN AND
PROPOSED MINIMAL Siop, Dzos%co’g BUAM PLAN WITHIN REPORT . o

43. Design the project to conserve energy. RS FE;V CE, LOAM AND SEED DISTURE
ENERGY STAR APPLIANCES Forppe st p SROSION AND SEDIMENTATION

44. Preserve wildiife habitat. THIN HOMES CONTRIL PULAN.
MINIMAL IMPACT TO UNDISTURBED AREAS .

45. Preserve wetlands. .
NO WETLAND IMPACTS PROPOSED ,30 NO DPISTurB MAINTRINED.

46. Ensure compatibility with the surrounding land uses.
RESIDENTIAL SINGLE FAMILY HOMES PROPOSED .
47. Control peak runoff from the site so that the post-deveiopment rate of runoff wiil be no greater
than the predevelopment rate of runoff for the 10-year storm event.
STORMWATER MANASEMENT SYSTEM CONTROLS POST DEVELOPMENT RATE
48. Preserve historically significant structures and fealures on the site.” 170 EQuAL OR DECLREASE
SIONEWAULS TO BE PRESERED WHERE PRACTICALIFRoN PRE DEVELOPMENT Ao

49. To mitigate the impact of the traffic generated by the development.
NO INCREASE [N TRAFFIC PROPOSED.TWO SINGLE FAMILY HOMES CULRENTLY

Please use layman's terms where possible while still being accurate and comprehensive. Where i1

appropriate, graphics shall be used. List sources of data, reference materials, and methodology used ON ~SITE

to.determine all conclusions. Use additional sheets as necessary. )
?j

DIR Page &



ACTON PLANNING BOARD
FORM DC
DESIGNER'S CERTIFICATE

I hereby certify that the accompanying plan entitied LlaN OF LAND
dated /2-{&-04

is correct, stating that the perimeter traverse of the subdivision before adjustment was ciosed to

an accuracy of a ratio "error of closure” not to exceed 1/15000°%; that it is a subdivision of__of- 43 Ac.

acres conveyed by MICHAE! SASHLEY King , WEADELL HOGEAN GEAHAN " o O1AS O-HCLAVGHUN

WALKER REA LfT‘YI. LLe bya deed.csated
2/19/08 3/a1 and recorded in Middlesex County Registry of Deeds, South District,
G, 30967

Booki'ozyé,zf)ié?, Pages 53/ J_ﬁ’_ﬁi :

Other sources of information used in the preparation of the plan are:

1. Other deeds and plans, as follows BK_46(,80 PG 285 Bk 42632 P4 i,

{73 P 0fg. Bk 3

2. GraHnfermationfurnishedty _PL B K &Y OF Zoo%fwv 10F opacg
PL 420 oF (232, PLAN 127G of (94! L95Y% CouNTY Layow

8. Gther foL MAIN ST, 1950 STATE HIGHWAY LAYOUT Fse MAINST Nos 3713
¥ 375/

Furthermore, | certify that this survey was made on the ground in accordance with the “Procedurai and
Technicai Standards for the Practice of Land Surveying®, Section 250 CMR"" 5.0 between

2:20-08 and_f(-
(date)

Address S Efm St , M@M,/}'Iﬂ’ Cl7F5Z2
Registration No. 3 5 g 90

BEEWPe 1989 Manual of Instructions lor the Survey of Lands and Preparation of Pians”
published by the Land Court of the Commonwealth ol Massachuselts, as most recently amended.

** Code of Massachusetts Reguiations o TeA 1BSE
* WOTE ALSO - DUE TO SMALL SIZE OF PARLEL A CLOSED LOO g
WAS Nor NECESSARY.POSITIONAL TOLERANCES REGUIREMENT:
CONSISTENT wiTH THE 1/15,600 CLOSED LOOP
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WALKER REALTY LLC

December 15, 2009

Town of Acton

Att: Planning Board
472 Main Street
Acton, MA 01720

RE: Definitive Subdivision Plan, 348-352 Main Street, Acton, MA

Dear Sir/Madam:

In accordance with Subdivision Rule and Regulation 5.2.7, please be advised that Walker Realty LLC will
retain the fee in the street shown as “Michele Circle” on a Definitive Subdivision Pan filed herewith and
will upon construction of said street and installation of services will, at the request of the Town of Acton,
grant to the Town the fee {or an easement for all purposes for which streets are used) in such streets.
Further, Walker Realty LLC will, at the request of the Town of Acton, grant to it any drainage or other
easements shown on the

Very truly yours,
WALKERAREALTY LLC

/

I/]M/‘

WALKER REALTY LLC» 2 LAN DRIVE * WESTFORD, MASSACHUSETTS 01886
TELEPHONE (978) 692-9450 » FAX (978) 692-4424




WALKER REALTY LLC

December 15, 2005

Town of Acton

Att: Planning Board
472 Main Street
Acton, MA 01720

RE: Definitive Subdivision Plan, 348-352 Main Street, Acton, MA
Dear Sir/Madam:

In accordance with Subdivision Rule and Regulation 5.2.9, Watker Realty LLC authorizes Town
representatives to enter on the property known as 348-352 Main Street in Acton to complete the street
and services shown on the Definitive Subdivision if the developer does not complete them according to
his abligations.

Very truly yours,
WALKER REALTY LLC

S

e

WALKER REALTY LLC» 2 LAN DRIVE * WESTFORD, MASSACHUSETTS 01886
TELEPHONE (978) 692-9450 » FAX (978) 692-4424




WALKER REALTY LLC

December 15, 2009

Town of Acton

Att: Planning Board
472 Main Street
Acton, MA 01720

RE: Definitive Subdivision Plan, 348-352 Main Street, Acton, MA

Dear Sir/Madam:

In accordance with Subdivision Rule and Regulation 5.2.10, attached hereto please find an authorizing

vote.

Very truly yours,
WALKER REALTY LLC

@ZZ——

WALKER REALTY LLC* 2 LAN DRIVE » WESTFORD, MASSACHUSETTS 01886
TELEPHONE (978) 692-9450 * FAX (978) 692-4424




MEMBERS’ VOTE

The undersigned constituting the holders of one hundred percent (100%) in the interest in the
Members of Walker Realty LLC, a Massachusetts limited liability company, do hereby take the
following action and make the following decisions:

That Walker Realty LLC is authorized to take all step necessary to file a Definitive Subdivision
Plan affecting the premises known as 348-352 Main Street, Acton, Massachusetts and to do
things necessary to comply with the Acton Subdivision Rules and Regulations.

Witness the hands and seals of the undersigned members constituting the holders of one hundred
percent (l 00%) in the interest in the Members of Walker Realty, LLC this 4 day of

, 2009,
ﬁ/ b

Robert v' alker, Member

Michele Walker, Member U~




Bk: 50745 Pg: 581

QUITCLAIMDEED o cores P o8t Oos:DEED

Poge: 1 0f2  02/20/2008 12:52 PM

WE, MICHAEL KING AND ASHLEY KING, HUSBAND AND WIFE, AS TENANTS BY THE
ENTIRETY, of Acton, Middlesex County, Massachusetts

in consideration of TWO HUNDRED SEVENTY-FIVE THOUSAND AND 00/100 (3275,000.00)
DOLLARS

grant to Walker Realty LLC a duly organized and existing Massachusetts limited liability company with
an address of 2 Lan Drive, Westford, MA

with Quitclaim Covenants

A certain parcel of land with the buildings thereon situaied in said Acton on the northerly side of Main
Street and being shown as Lot 1 on a plan entitled “Plan of Land Main Street & [saac Davis Road,
Acton, Massachusetts, Prepared for: Michael King, 14 Glendale Street, Maynard, Mass 01754, Scale 1
inch = 40 feet, Dated: April 25, 2006, by Acton Survey & Engineering, Inc., duly recorded with
Middlesex South District Registry of Deeds as Flan No. 646 of 2006.

Said Lot 1 contains 20,438 square feet of land, more or less, according to said plan,

The Grantors, their successors and assigns, hereby reserve the perpetual right and easement to enter
upon that portion of Lot 1 shown as “Fill Easement” on a plan of land entitled, “Easement Plan, Main
Street, Acton, Massachusetis, prepared for Michae! King™ by Acton Survey & Engineering, Inc., dated
Jaouary 10, 2008 and recorded with Middlesex South District Registry of Deeds as Plan No. 108 of
2008. The easement shall include the right to enter upon, remove, deposit, slope, bank and maintaio
material, filling or support for the benefit of Lot 2 as shown on the aforementioned plan.

The Grantors, their successors and/or assigns, also hereby reserve the perpetual right and easement to
pass and repass by vehicular traffic or otherwise over that portion of Lot | shown as “Access and Utility
Easement” in order to gain access to Lot 2. The Grantors, their successor and assigns also hereby
reserve the perpetual easement, right, and authority to construct, operate, repair and/or maintain utility
lines and/or pipes, together with all necessary appurtenances and accessories thereto as the Grantee may
now and from time to time hereafter deem necessary to provide utilities for the benefit of Lot 2.

348 Main St peton, mA-

Being & portion of the premises conveyed to the Grantors by deed of Deutsche Bank National Trust
Company, as Indenture Trustee for New Century Home Equity Loan Trust 2004-2, dated December 8,
2005 and recorded with said Deeds, Book 46680, Page 285.

MASSACHUSETTS EXCISE TAX
Southern Middiesex District ROC # 00t
Oate: 02/20/2008 12:52 P

Ctrif 106280 27299 Dood 00026331

A
RV DS - g
Wesrford , MAD 180
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Executed as a sealed instrument this  {Q%4 day of February, 2008
Michget K
g

Ky King U (J
COMMONWEALTH OF MASSACHUSETTS

Middlesex, ss.

On this l"\ﬁday of February, 2008, before me the undersigned notary public, personally appeared

Michael King and Ashley King and proved to me through satisfactory evidence of identification, which

were _NAGS dwle’s Weaw S, (o be the person whose name is signed on the preceding or attached

documents, and acknowledged to me that he/ signed it voluntarily for its stated purpose.
w

SO e
e aly 8




34g (350 Mash Sty Actn, m A

~ o MASSACHUSETTS EXCISE TAX
' Southern Midiitesex D ROD # 001

Cirld 108662 10887 Doo# QQO51736

QUITCLAIM DEED Fee: $798.00 Cons: $175,

MICHAEL KING AND ASHLEY KING, HUSBAND AND WIFE, AS TENANTS BY THE
ENTIRETY, of Acton, Middlesex County, Massachusetts

in consideration of ONE HUNDRED SEVENTY FIVE THOUSAND AND 00/100 ($175,000.00)
DOLLARS

grant to WALKER REALTY, LLC, a Massachusetts limited liability company with a principal place of
business at Z. &+ Dnv-'e/ e SHfp 2l , M AcCiIERE-

with Quitclaim Covenants

Parcel 1

A certain parcel of land with the buildings thereon situated in said Acton on the northerly side of Main
Street and being shown as Lot 2 on a plan entitled “Plan of Land Main Street & Isaac Davis Road,
Acton, Massachusetts, Prepared for: Michael King, 14 Glendale Street, Maynard, Mass 01754,” Scale |
inch = 40 feet, Dated: April 25, 2006, by Acton Survey & Engineering, Inc., duly recorded with
Middlesex South District Registry of Deeds as Plan No. 646 of 2006.

Said Lot 2 contains 40,156 square feet of land, more or less, according to said plan.

Being a portion of the premises conveyed to the Grantors by deed of Deutsche Bank National Trust
Company, as Indenture Trustee for New Century Home Equity Loan Trust 2004-2, dated December 8,
2005 and recorded with said Deeds, Book 46680, Page 285.

Parcel 11

The land with the buildings thereon situated on Main Street, Middlesex County, Massachusetts, shown
as Parcel A on a plan entitled “Plan of Land Main Street & Isaac Davis Road, Acton, Massachusetts,
Prepared for: Michael King, 14 Glendale Street, Maynard, Mass 01754,” Scale | inch = 40 feet, Dated:
April 25, 2006, by Acton Survey & Engineering, Inc., duly recorded with Middlesex South District
Registry of Deeds as Plan No. 646 of 2006

Said Parcel A contains 2,899 square feet of land, more or less, according to said plan.

ﬂ;
W%ﬂwﬂ

waMer deatty UL
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wesréd , mADI38L



Being the same premises conveyed to the Grantor, by deed of Matthew R. Post, et. ux., dated June 16,
2007 and recorded with said Deeds, Book 50660, Page 529.
day of March, 2008

Michael %g é

No,VRCIP  SYeYe
J

Ashley K.ingQ

[ B T

. . v
Executed as a sealed instrument this 31

COMMONWEALTH OF MASSACHUSETTS

Middlesex, ss.
1

On this 3! day of March, 2008, before me the undersigned notary public, personally appeared

Michael King and Ashleﬁl(ing and proved to me through satisfactory evidence of identification, which

were _ MOSS Avwer's {ea 52 , to be the person whose name is signed on the preceding or attached

documents, and acknowledged to me that he/she/ igned it voluntarily for its stated purpose.

U
s 'x"“'lu,, i,

Notary public: o A AR,

My commission expires:\ x4/, 30/ =, §Zb%;}é{5;&@-?¢%
§ o.. 4“' -
[ : 2 + § q}f ¢ %:l %
MaoomumiStomexpresr S@it <38
PR @;f

3 K >3 e
", ot AR

%, o
, V\\\
'%’;’,.1.3.?..‘.\&«*‘

) 23
“ebep,, R e,
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’ R""ﬁlte‘.
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o2 I
= Py I oo -Ia_,
Quitclaim Deed gnkges?oote; 3112008 CAse FaA

We, Wendell Morgan Graham and Thomas O. McLaughlin,
of 35¢ Matu st Acton Middlesex County, Massachusetts
for consideration paid $420,000.00 - four hundred twenty thousand and no/100 doilars
grant to Walker Realty, LLC, aMagsachousetts Uonastedt Linbn) iy counsp v,
of Two Lan Drive, Westford, Middlesex County, Commonwealth of Massachusetts
with quitclaim covenants

A certain parcel of land with the buildings thereon situated in Acton, Middlesex County,
Commonwealth of Massachusetts, on Main Street near the Village of Acton Center and being
shown as Lot I on a plan of land surveyed for Daniel H. Searlett by Horace F. Tuttle, dated
November 6, 1941, recorded with Middlesex South District Registry of Deeds in Book 6562,
Page 329, being bounded and described as follows:

BEGINNING: at the Northeasterly corner thereof at an iron pipe by a wall at land now or
formerly of L. W. and 1. Bennett and land now or formerly of John N. Hamm;

THENCE:  N. 76 degrees 03 W. by said land now or formerly of Hamm, 199.70 feet;

THENCE: 8. 25 degrees 54’ W. by said land now or formerly of Hamm 182.90 feet to a
stone bound at land nor or formerly of L. W. and 1. Bennett;

THENCE: by stone wall S. 54 degrees 46’ E. by said land of Bennett 171.60 feet to Main
Street;
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THENCE:  N. 46 degrees 45’ E. along aid Main Street, 216,00 feet to land now or formerly of
L. W. and 1. Bennett;

THENCE:  N. 50 degrees 12’ W. by said land of Bennett, 28.00 feet:

THENCE:  N. | degree 42° W. by said Bennett land, 48.75 feet to the bound first mentioned,
the last two courses being the Easterly line of a private way shown on said plan.

Containing 1.04 acres of land.

intending to convey and hereby conveying Lot 1, as shown on said plan, however otherwise
bounded , measured, or described.

The premises is conveyed subject to the rights of way of record in and over that portion of the
privale way named on said plan, Isaac Davis Way, which is located on the herein granted

premises.
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The premises is conveyed subject to and with the benefit of restrictions, casements, covenants
and agreement of record, if any there be, insofar as the same are now in force and applicable.

Being the same premises conveyed to the Grantors’ by deed of David S. Newman dated June 29,
1992, and recorded with Middlesex South District Registry of Deeds in"Book 22173 and Page

309.

. . sF
Witness oWs-mis 3™ day of March, 2008.

ﬁ’m N

Seller - Wepdi€ll Morgan Graham

Seller - Thomas O. Mc lin

Commonwealth of Massachusetts

Middlesex, ss.

March gl‘f,zoos

Then personally appeared, Wendell Morgan Graham and Thomas O. McLaughlin, and
being personally known to me proved to me to be the person whose names are signed on this
document and acknowledged the foregoing instrument to be their free act and deed, for its stated

purpose, before me.

) e,

Notary Pubji ~ James K. Ferraro
My commission expires: July 27, 2012




Subdivision Rule/Reg 5.2.12

348-352 Main Street, Acton, MA

Mortgage holder: Hoosac Bank, 93 Main Street, N. Adams, MA
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EXISTING CONDITIONS
The 2.4-acre site is located on the westerly side of Main Street just to the north of Route

2 and across from the westbound interchange. The parcel is made of Assessors Map F3
Lot 54 (352 Main Street), Lot 1 (348/350 Main Street), Lot 2 and a triangular shaped
parcel. A forested wetland exists within the Route 2 layout along the subject property’s
westerly boundary. The 100-foot buffer zone of this wetland extends onto the subject
property. The wetland was flagged as part of a Notice of Intent filing for proposed
development of a single-family house. The flags were checked and replaced via survey
within the last 30 days. The site is currently developed with two single-family homes
with associated driveways and septic systems. Lot 2 and the triangle lot are presently
undeveloped. Topography on site ranges from a high elevation of 230 in the easterly
section to a low of elevation 206 along Route 2. Stormwater runoff generally flows
toward Route 2 with a portion of the site draining to Main Street. Soils on site have been
classified by the USDA Natural Resource Conservation Service as Woodbridge Fine
Sandy Loam and Carlton-Hollis Rock outcrop complex. Hancock performed soil testing
on site in May of 2008 and confirmed this mapping. Municipal water is available in Main
Street and currently services the two dwellings.

PROPOSED CONDITIONS

The proposal calls for the construction two single-family house lots off of a 263 foot long
roadway, ending in a cul-de-sac (total length including cul-de-sac is 263 feet). The
proposed homes will be served by town water, underground gas and underground
electric, cable and telephone. On-site subsurface sewage disposal systems have are
proposed for both homes.

Stormwater will be managed on site in compliance with the Massachusetts DEP
Stormwater Regulations (2008). A standard collection system of deep sump hooded catch
basins and pipes will transmit runoff through one of two Stormceptor Units, then either
drain to a grassed swale to the bordering vegetated wetland or continue to a detention
area where the runoff will either be infiltrated or discharge to the same bordering
vegetated wetland.

Proprietary treatment devices (Stormceptors) are proposed to meet TSS removal
requirements. A pre-development and post-development stormwater model was
developed to analyze flow to Main Street and to the wetlands as two distinct analysis

points.

Pre and Post-development rates for various storms are presented herein to demonstrate
compliance.



STORMWATER MANAGEMENT DESIGN - DOCUMENTING COMPLIANCE
In accordance with the Massachusetts Stormwater Handbook Volume 3

Stormwater Discharge Velocity

2-year 10-year 25-year 100-year

24-hour Storm 24-hour Storm 24-hour Storm 24-hour storm
Rainfall - 24 3.1in 45 5.4 6.4
hour
Velocity at 0 fps 2.6 fps 4 fps 4.9 fps
Outlet (7R)
Velocity at 4 fps 4.7 fps 51ps 5.3 fps
Outlet (10R)

A velocity of approximately 2 fps is desired for self-cleaning velocity. A velocity of 8 fps or
greater can lead to erosive tendencies.

STANDARD 2. PEAK RATE ATTENUATION
To evaluate that the post development runoff rate does not increase from the predevelopment

runoff rate at project extents.

Peak Discharge Summary Table

2-year 10-year 25-year 100-year
24-hour 24-hour Storm | 24-hour 24-hour storm
Storm Storm
Rainfall — 24 hour 3.1 4.5 5.4 6.4
Pre-development to 1.13 3.04 442 6.12
Wetland (25P)
Post-development to 1.17 2.68 3.77 5.87
Wetland (100P)
Decrease (cfs/af) +).04 -0.36 -0.65 -0.25
Pre-development to Main 0.27 0.76 1.13 1.58
Street (3S)
Post-development to Main 0.10 0.40 0.64 0.93
Street (200P)
Decrease (cfs/af) -0.17 -0.36 -0.49 -0.65

The proposed drainage design shows an equal or lesser property runoff for the 2, 10, 25 and 100
year storm events. (In the 2 yr storm even,t a +0.04 is an insignificant increase at 3.5% of total

flow.)
STANDARD 3. STORMWATER RECHARGE

Multiple Computations are necessary:
a. Impervious Area
b. Required Recharge Volume
¢. Bottom Area Sizing for Infiltration Structures

Identify Hydrologic Soil Groups:



Stage 1) Review NRCS Soil Survey
The soil survey for this site shows two (2) soil types. The soil map has been attached for your
review. NRCS has mapped soils on site as Woodbridge Fine Sandy Loam and Carlton-Hollis

Rock outcrop complex.

Woodbridge Fine Sandy Loam soils have a hydrologic soil group rating of B and Carlton-Hollis
soils have a hydrologic soil group rating of C.

Stage 1a.) Site Visit
A Massachusetts Soil Evaluator conducted soil testing on May 29, 2008. Soil testing found fine to
medium sandy loam in test hole DH-2008-B, the test pit closest to the proposed infiltration pond.

Stage 1b.) Additional Measures When the NRCS Soil Survey Does Not Identify
Hydrologic Soil Group(s) At Site or When Conditions are Found That Are Inconsistent with
the NRCS Soil Survey

Not applicable,

Stage 2.) Determine Site Conditions at Specific Location Where Recharge is Proposed
Soil Test Information is contained in Appendix II of this report and depicts the Soil Textural
Analysis per NRCS Method for the subsurface layers where infiltration will take place.

Depth to seasonal high groundwater has been identified based upon redox features within the soil
of Test Pit DH-2008-B. Estimated seasonal high groundwater at 210.51 was established.

Where the "Static" Method of recharge is to be used, the saturated hydraulic conductivity will be
that listed by Rawls for a Sandy Loam, 1.02 in/hr.

Stage 3.) Identify Hydrologic Soil Groups On-site and At Location Where Recharge
Proposed

The Hydrologic Soils Group for the specific area and depth of recharge was determined by using
the Soil Textural Classification recorded by a Competent Soils Professional and comparing the
soil texture to the Rawls Table (Table 2.3.3) in Volume 3: Documenting Compliance with the
Massachusetts Stormwater Standards. Materials found throughout the majority of the site consist
of Sandy Loam, which according to Rawls Rates, is a NRCS HSG B.

Per Volume 3: Documenting Compliance with the Massachusetts Stormwater Standards, NRCS
"classification is based upon the upper and not lower soil horizons. When the lower soil horizons
or layers are proposed for stormwater infiltration, the soils must be assigned to a HSG by a
Competent Soils Professional”. Therefore, the surface HSG may not be the same as the
subsurface HSG.

Stage 4.) Prepare a Plan Identifying Hydrologic Soil Groups for the Site

A plan has been created showing the location of all on-site test pits and a soil log has been
provided showing the HSG listed for both surface and subsurface soils for consideration in the
recharge requirement calculation and infiltration area design. See Plan and Appendix for this
information.



RECHARGE VOLUME

Step 1.) Required Recharge Volume

Rv = F x impervious area

Rv=Required Recharge Volume, expressed in cubic feet
F = Target Depth Factor associated with HSG
Impervious Area = pavement and roofiop area on-site

Recharge to Groundwater

The prescribed stormwater runoff volume to be recharged to groundwater has been determined
using the existing site (pre-development) soil conditions from on-site evaluation is as follows:

Hydrologic Group Volume to Recharge (x Total Impervious Area)
A 0.60 inches of runoff

B 0.35 inches of runoff 17,228 s.f.

C 0.25 inches of runoff ,1,500 s.f.

D0.10 -

Required Recharge Volume = (17,228 sf of impervious area) x (0.35 inches/12 inches per feet) +
(1,500 sf of impervious area) x (0.25 inches/12 inches per feet)
Required Recharge Volume = 534 c.f.

The proposed infiltration area has been designed with a volume of 3086 c.f. below the outlet,
therefore this requirement has been met. Pre-treatment is provided prior to the basin via a
Stormceptor Unit, which provides in excess of the required 44% TSS removal (see appendix).

Step 2.) Sizing Storage Volume
Choose Method for Sizing.
Step 3.) Static Method

The static method has been chosen to prove sufficient volume has been provided to obtain the

minimum recharge requirement.
The proposed infiltration area has been designed with a volume of 3086 c.f. below the outlet,

therefore this requirement has been met.

Step 4.) "Simple Dynamic" and Dynamic Field" Methods
Method not chosen.
Step 5.) Drawdown within 72 Hours

See Below Section on Meeting Standards 3 & 4 for increase in infiltration volume, Rv.
Time (drawdown) = Rv/(K)(Bottom Area)

Infiltration Area 1

Infiltration Area Drain Time

Time =3086 c.f. / (1.02 inches / hour Y11t / 12inches)(1601 s.f.)
Time = 1.88 hours < 72 hours, OK.

Other Considerations For Standard 3 Capture Area Adjustment: Determining if Enough
Runoff is Directed to the Recharge Practice



The majority of the newly paved areas are being directed to an infiltration BMP,
STANDARD 4, WATER QUALITY

Computations that are or may be necessary:
a. Required Water Quality Volume

b. TSS Removal Rate
¢. Weight Determination

Water Quality Treatment Volume

Vwq = (Dwgq /12 inches / ft) x (Aimp x 43560 sf / acre)

Vwq = Required Water Quality Volume (c.f.)

Dwq = Water Quality Depth : one - inch for discharges within a Zone II or Interim Wellhead
Protection Area, to or near another critical area, runoff from LUHPPL, or exfiltration to soils
with infiltration rate greater than 2.4 inches / hour or greater, 1/2 inch for discharges near or
to other areas.

Aimp = Impervious Area (acres)

Calculation based on 0.5 inch of rainfall over 50,146 S.F.
WOV =0J5x18728/12 = 780.33 c.f.

The water quality volume is obtained via the Water Quality Units.

TSS Removal Percentage Computations

See attached TSS Removal is shown on the Stormceptor Data Sheets in the Appendix. In each of
the the proposed wnits the 80% TSS requirement is exceeded at the unit. Stormceptor units have
been given a rating of “2” through the MASTEP program, which mean “Sound field or
laboratory performance studies exist for this technology. Some caveats exist regarding use of the
study information”.

WHEN ONE PRACTICE IS SIZED TO MEET BOTH STANDARDS 3 AND 4

Per Volume 3: Documenting Compliance with the Massachusetts Stormwater Management
Standards Chapter 1, "In such and instance, the infiltration BMP must be sized to treat or hold the
Target Volume, the larger of the Required Water Quality Volume and the Required Recharge
Volume."

The Stormwater Management System does not use one BMP to meet both requirements.
STANDARD 5.) LAND USES WITH HIGHER POTENTIAL POLLUTANT LOADS

The proposed use is not considered a use with a higher potential pollutant load as defined by the
Stormwater Management Standards.

STANDARD 6.) CRITICAL AREAS

"Standard 6 applies to discharges within a Zone II, Interim Wellhead Protection Areas or near or
to other Critical Areas: Shellfish Growing Areas, Bathing Beaches, Outstanding Resource Waters



Special Resource Waters, and Cold-Water Fisheries" per Volume 3: Documenting Compliance
with the Massachusetts Stormwater Management Standards Chapter 1.

This site is not located within or adjacent to a Critical Area.
STANDARD 7.) REDEVELOPMENT

This project is not being proposed as redevelopment.

STANDARD 8.) CONSTRUCTION PERIOD CONTROLS

Necessary Computations :
a. Area to be disturbed.
b. Computations demonstrating that control proposed
measures are properly sized.

Construction Period controls have been designed and shown on the Grading, Drainage and
Utility Plan.
CONTROL PRACTICES PROPERLY SIZED

Construction Period controls have been designed and shown on the Grading, Drainage and
utility Plan.

STANDARD 9.) OPERATION AND MAINTENANCE PLAN
The Operation and Maintenance Plan has been developed and included in Appendix.
STANDARD 10.) ILLICIT DISCHARGES TO DRAINAGE SYSTEM

An illicit discharges statement has been included in the Appendix at this time.



EROSION AND SEDIMENTATION PLAN

Best management practices (BMP) for erosion and sedimentation control are staked straw bales,
filter fences, hydro seeding, and phased development. Many stormwater BMP technologies (e.g.,
infiltration technologies) are not designed to handle the high concentrations of sediments
typically found in construction runoff and must be protected from construction-related sediment
loadings. Construction BMP’s must be maintained.

In developing the proposed project certain measures will be implemented to minimize impacts
erosion and sedimentation could have on surrounding areas. This section addresses items that
involve proper construction techniques, close surveillance of workmanship, and immediate
response to emergency situations. The developer must be prepared to provide whatever
reasonable measures are necessary to protect the environment during construction and to stabilize
all disturbed areas as soon as construction ends.

Pre-Construction

1. The contractor shall have a stockpile of materials required to control erosion on-site to be
used to supplement or repair erosion control devices. These materials shall include, but
are not limited to straw bales, silt fence and crushed stone.

2. The contractor is responsible for erosion control on site and shall utilize erosion control
measures where needed, regardless of whether the measures are specified on the plan or
in the order of conditions.

Preliminary Site Work

1. Materials such as gravel to be removed should be stockpiled, separating the topsoil for
future use on the site. Erosion control shall be utilized along the down slope side of the
piles if the piles are to remain for more than three weeks.

2. If intense rainfall is anticipated, the installation of supplemental straw bale dikes, silt
fences, or armored dikes shall be considered.

Drainage System

—

The stormwater treatment systems shall be installed from the downstream end up.

2. Processed stone shall be installed immediately upon the placement of any pipe. If intense
rainfall (such as hurricanes) is predicted before all tributary areas are stabilized, all
drainage structures shall be inspected and cleared of all sediment and debris,

3. Water shall not be allowed to enter pipes from surfaces that are not stabilized.
4. At the end of all construction activity, parking areas are to be cleaned of all sediment and
debris.
Landscaping

I. Landscaping shall occur as soon as possible to provide permanent stabilization of
disturbed surfaces.

2. Contractor shall utilize a variety of slope stabilization methods and materials that shall be
adjusted to the site conditions. Erosion control blankets or Mirafi Miramat (or similar
products) shall be available on site.
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If the season or adverse weather conditions do not allow the establishment of vegetation,
temporary mulching with straw, wood chips weighted with snow fence or branches, or
other methods shall be provided.

A minimum of 4 inches of topsoil shall be placed and its surface smoothed to the
specified grades.

The use of herbicides is strongly discouraged.

Hydro seeding is encouraged for steep slopes. Application rates on slopes greater than
3:1 shall have a minimum seeding rate of 5-1bs/1000 SF. A latex or fiber tackifier shall
be used on these slopes at a minimum rate of 50 Ibs. of tackifier per 500 gallons of water
used.



STORMWATER OPERATION AND MAINTENANCE PLAN

Stormwater management system owner: Walker Realty, LLC
The party or parties responsible for
operation and maintenance: Walker Realty, LLC

Deep Sump Hooded Catch Basins

Inspect or clean deep sump catch basins four times per year at the end of the foliage and snow
removal seasons. Sediments must also be removed four times per year or when the depth of
deposits is greater than or equal to one half the depth from the bottom of the lowest pipe in the
basin.

Vacuum trucks are to be used to remove trapped sediment and supernatant.

Although catch basin debris often contains concentrations of oil and hazardous materials such as
petroleum hydrocarbons and metals, MassDEP classifies them as solid waste. Any contaminated
materials must be evaluated in accordance with the Hazardous Waste Regulations, 310 CMR
30.00, and handled as hazardous waste.

MassDEP regulations prohibit landfills from accepting materials that contain free draining
liquids.

Proprietary Separators - Stormceptor stc 900
Excerpt from Structural BMP's - Volume 2, Chapter 2

Inspect and clean these units in strict accordance with manufacturer's recommendations and
requirements.
See attached Maintenance literature from Stormceptor.

Infiltration Basin

Inspect to ensure proper functioning after every major storm during first 3 months of operation
and twice a year thereafter and when there are discharges through the high outlet orifice. Mow the
buffer area, side slopes, and basin bottom grassed floor, remove trash and debris; remove grass
clippings and accumulated organic matter twice per year. Inspect and clean pretreatment devices,
every other month recommended and at least twice a year and after every major storm event.



STORMWATER BEST MANAGEMENT PRACTICES (BMP) YEARLY

MAINTENANCE LOG
Approximate yearly cost: $3000/yearly

See Operation and Maintenance Plan for required frequency.

Site Owner:

Site Address:

Stormwater BMP's On-site:

Deep Sump Hooded Catch Basins

Maintenance Schedule: 4 times per year

Date Inspector Depth of Sediment | Sediment Notes
Disposal Site

Infiltration Basin

Maintenance Schedule: 2 times per year

Date Inspector Depth of Sediment | Sediment Notes (Mow,
Disposal Site debris

removal)

Stormceptor

Maintenance Schedule: 2 times per vear

Date Inspector Depth of Sediment, | Sediment, Qil Notes (Mow,

0il Disposal Site debris

removal)
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Subcatchment 1S: Overland Flow Toward Wetlands

Runoff = 1.13cfs @ 12.12 hrs, Volume= 0.097 af, Depth= 0.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description

1,019 98 Paved parking & roofs

1,136 98 roofs C Soils

1,279 89 Gravelroads, HSG C

4,486 61 >75% Grass cover, Good, HSG B
28695 74 >75% Grass cover, Good, HSG C
15995 55 Woods, Good, HSG B
17,570 70 Woods, Good, HSG C

70,180 69 Weighted Average

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

34 46 0.0600 0.2 Sheet Flow, Lawn
Grass: Short n=0.150 P2=3.10"

0.7 41 0.0400 1.0 Shallow Concentrated Flow, Woods
Woodland Kv=5.0 fps

0.1 11 0.4000 3.2 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

1.2 94 0.0700 1.3 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

1.2 119 0.0600 1.7 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv= 7.0 fps

0.5 42 0.0700 1.3 Shallow Concentrated Flow, Woods

Woodland Kv= 5.0 fps

71 353 Total

Subcatchment 2S8: Overland Flow to Depression

Runoff = 009cfs @ 12.12 hrs, Volume= 0.012 af, Depth= 0.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type |ll 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description
68 98 Paved parking & roofs
9,045 61 >75% Grass cover, Good, HSG B
6,167 55 Woods, Good, HSG B
1,700 74 >75% Grass cover, Good, HSG C

16,980 60 Weighted Average
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Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (fuft) (f/sec) (cfs)

3.4 37 0.0400 0.2 Sheet Flow, Lawn
Grass: Short n=0.150 P2= 3.10"

0.5 27 0.0400 1.0 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

05 50 0.0500 1.6 Shaliow Concentrated Flow, Lawn
Short Grass Pasture Kv= 7.0 fps

0.7 78 0.1400 1.9 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

0.1 16 0.1500 27 Shallow Concentrated Flow, Lawn

Short Grass Pasture Kv= 7.0 fps

5.2 208 Total

Subcatchment 3S: Overland Flow to Roadway

Runoff = 027 cfs@ 12.09 hrs, Volume= 0.024 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type lil 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description

3,945 98 Paved parking & roofs
11,607 61 >75% Grass cover, Good, HSG B
5340 55 Woods, Good, HSG B

20,892 66 Weighted Average

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

2.5 28 0.0500 0.2 Sheet Flow, Lawn
Grass: Short n=0.150 P2=3.10"

0.3 28 0.0500 1.6 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv=7.0fps

1.2 93 0.0700 1.3 Shallow Concentrated Flow, Woods
Woodland Kv=5.0fps

0.1 11 0.1400 2.6 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv=7.0 fps

0.9 Direct Entry, To obtaln minimum Tc of §

5.0 160 Total
Reach 1R: Swale Part A

Inflow Area = 0.390 ac, Inflow Depth = 0.35" for 2-Year event
Inflow = 0.07cfs @ 12.31 hrs, Volume= 0.012 af
Outflow = 0.07cfs @ 12.36 hrs, Volume= 0.012 af, Atten=0%, Lag= 3.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.7 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 0.3 fps, Avg. Travel Time= 4.0 min
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Peak Depth= 0.04' @ 12.33 hrs

Capacity at bank full= 5.87 cfs

Inlet Invert= 210.68', Outlet Invert= 209.78'

2.50' x 0.50' deep channel, n=0.025 Length=75.0' Slope= 0.0120""
Side Slope Z-value= 2.0 '/

Reach 2R: Swale PartB

Inflow Area = 0.390 ac, Inflow Depth= 0.35" for 2-Year event
Inflow = 0.07cfs @ 12.36 hrs, Volume= 0.012 af
Outflow = 0.07cfs @ 12.39 hrs, Volume= 0.012 af, Atten= 0%, Lag= 1.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.9 fps, Min. Travel Time= 1.2 min
Avg. Velocity = 0.4 fps, Avg. Travel Time= 2.7 min

Peak Depth= 0.03' @ 12.37 hrs

Capacity at bank full= 7.69 cfs

Inlet Invert= 209.78', Outlet invert= 208.00’

2.50' x 0.50' deep channel, n=0.030 Length=60.0' Slope= 0.0297 '/
Side Slope Z-value= 2.0 '/

Reach 3R: Swale Part C

Inflow Area = 0.390 ac, inflow Depth= 0.35" for 2-Year event
Inflow = 0.07cfs @ 12.39 hrs, Volume= 0.012 af
Outflow = 0.07cfs @ 12.41 hrs, Volume= 0.012 af, Atten=0%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.0 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 0.4 fps, Avg. Travel Time= 1.5 min

Peak Depth= 0.03' @ 12.40 hrs

Capacity at bank full= 9.98 cfs

Inlet Invert= 208.00°, Outlet Invert= 206.00'

2.50' x 0.50' deep channel, n=0.030 Length=40.0' Slope= 0.0500 "/
Side Slope Z-value=2.0""

Pond 4P: Onsite Depression

Inflow Area = 0.390 ac, Inflow Depth = 0.37" for 2-Year event

Inflow = 009cfls @ 12.12 hrs, Volume= 0.012 af

Outflow = 0.07 cfs @ 12.31 hrs, Volume= 0.012 af, Atten=22%, Lag= 11.5 min
Primary = 0.07cfs @ 12.31 hrs, Volume= 0.012 af

Routing by Stor-Ind methed, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Peak Elev= 210.86' @ 12.31 hrs Surf.Area= 179 sf Storage= 44 cf
Plug-Flow detention time= 38.7 min calculated for 0.012 af (96% of inflow)
Center-of-Mass det. time= 17.7 min ( 941.9 - 924.2)
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# Invert __ Avail.Storage Storage Description
1 210.50' 658 ¢f Custom Stage Data (Irregular) Listed below
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
210.50 38 28.0 0 0 38
211.00 236 78.0 61 61 461
211.50 626 189.0 208 269 3,129
212.00 938 241.0 388 658 4,603
# Routing Invert Outlet Devices

1 Primary 210.60' 12.0" x 24.4' long Culvert Ke= 0.500
Outlet Invert= 210.68' S=-0.0033'7 n=0.024 Cc=0.900

Primary OutFlow Max=0.07 cfs @ 12.31 hrs HW=210.86' (Free Discharge)
T 1=Culvert (Barrel Controls 0.07 cfs @ 0.7 fps)

Pond 25P: To Wetlands

Inflow Area = 2.001 ac, Infiow Depth= 0.65" for 2-Year event
Inflow = 113cfs @ 12.12 hrs, Volume= 0.109 af
Primary = 1.13cfs @ 12.12 hrs, Volume= 0.109 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
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Subcatchment 1S: Overland Flow Toward Wetlands

Runoff = 281cfs@ 12.11 hrs, Volume= 0.215 af, Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area(sf) CN Description

1,019 98 Paved parking & roofs

1,136 88 roofs C Soils

1,279 89 Gravel roads, HSG C

4 486 61 >75% Grass cover, Good, HSG B
28,695 74 >75% Grass cover, Good, HSG C
15,995 55 Woods, Good, HSG B
17,570 70 Woods, Good, HSG C

70,180 69 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _(feet) (f/ft) (ft/sec) (cfs)

3.4 46 0.0600 0.2 Sheet Flow, Lawn
Grass: Short n=0.150 P2= 3.10"

0.7 41 0.0400 1.0 Shallow Concentrated Flow, Woods
Woodland Kv=5.0fps

0.1 11 0.4000 3.2 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

1.2 94 0.0700 1.3 Shallow Concentrated Flow, Woods
Woodland Kv=5.0fps

12 119 0.0800 1.7 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv= 7.0 fps

0.5 42 0.0700 1.3 Shallow Concentrated Flow, Woods

Woodland Kv= 5.0 fps

7.1 353 Total
Subcatchment 2S: Overland Fiow to Depression

Runoff = 041cfs @ 12.09 hrs, Volume= 0.033 af, Depth= 1.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area (sf) CN Description

68 98 Paved parking & roofs
9,045 61 >75% Grass cover, Good, HSG B
6,167 55 Woods, Good, HSG B
1,700 74 >75% Grass cover, Good, HSG C

16,980 60 Weighted Average
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Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (f/sec) (cfs)

3.4 37 0.0400 0.2 Sheet Flow, Lawn
Grass: Short n=0.150 P2=3.10"

0.5 27 0.0400 1.0 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

0.5 50 0.0500 1.6 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv=7.0 fps

0.7 78 0.1400 1.9 Shallow Concentrated Flow, Woods
Woodland Kv=5.0 fps

0.1 16 0.1500 2.7 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv= 7.0 fps

5.2 208 Total

Subcatchment 3S: Overiand Flow to Roadway
Runoff = 0.76cfs @ 12.08 hrs, Volume= 0.056 af, Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs

Type |ll 24-hr 10-Year Rainfall=4.50"

Area (sf)

CN Description

3,945
11,607
5,340

98 Paved parking & roofs

61 >75% Grass cover, Good, HSG B

566 Woods, Good, HSG B

20,892

Tc Length
(feet)

{min)

66 Weighted Average

Slope Velocity Capacity Description

(ft/ft)

{ft/sec)

(cfs)

2.5
0.3
1.2
0.1
0.9

28
28
93
11

0.0500
0.0500
0.0700
0.1400

0.2
1.6
1.3
2.6

Sheet Flow, Lawn

Grass: Short n=0.150 P2= 3.10"
Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv= 7.0 fps
Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv= 7.0 fps

Direct Entry, To obtain minlmum Tc of §

5.0

160

Inflow Area =

Inflow
Qutflow

Total

Reach 1R: Swale Part A

0.390 ac, Inflow Depth= 1.00" for 10-Year event
0.33cfs@ 12.15 hrs, Volume= 0.033 af

033cfs@ 12.18 hrs, Volume=

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.3 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 0.4 fps, Avg. Travel Time= 2.9 min

0.033 af, Atten= 0%, Lag= 1.6 min
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Peak Depth=0.10' @ 12.16 hrs

Capacity at bank full= 5.87 cfs

Inlet Invert= 210.68', Outlet Invert= 209.78'

2.50' x 0.50' deep channel, n=0.025 Length=75.0' Slope=0.0120 "/
Side Slope Z-value=2.0'7

Reach 2R: Swale Part B

Inflow Area = 0.390 ac, Inflow Depth= 1.00" for 10-Year event
Inflow = 0.33c¢fs @ 12.18 hrs, Volume= 0.033 af
Cutflow = 0.33cfs@ 12.19 hrs, Volume= 0.033 af, Atten=0%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.5 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 0.5 fps, Avg. Travel Time= 2.0 min

Peak Depth= 0.08' @ 12.18 hrs

Capacity at bank full= 7.69 cfs

Inlet Invert= 209.78', Outlet Invert= 208.00'

2.50' x 0.50' deep channel, n=0.030 Length=60.0' Slope= 0.0297 '/
Side Slope Z-value= 2.0

Reach 3R: Swale Part C

Inflow Area = 0.390 ac, Inflow Depth = 1.00" for 10-Year event
Inflow = 0.33cfs @ 12.19 hrs, Volume= 0.033 af
Outflow = 033cfs @ 12.21 hrs, Volume= 0.033 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.8 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 0.6 fps, Avg. Travel Time= 1.1 min

Peak Depth= 0.07' @ 12.20 hrs

Capacity at bank full= 9.98 cfs

Inlet Invert= 208.00', Outlet Invert= 206.00'

2.50' x 0.50' deep channel, n=0.030 Length=40.0' Slope=0.0500""
Side Slope Z-value= 2.0/

Pond 4P: Onsite Depression

Inflow Area = 0.390 ac, Inflow Depth= 1.02" for 10-Year event

Inflow = 0.41cfs @ 12.09 hrs, Volume= 0.033 af

Outflow = 0.33cfs @ 12.15 hrs, Volume= 0.033 af, Atten= 19%, Lag= 3.5 min
Primary = 0.33cfs @ 12.15 hrs, Volume= 0.033 af

Routing by Stor-Ind method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Peak Elev=211.09' @ 12.15 hrs Surf.Area= 309 sf Storage= 100 cf
Plug-Flow detention time= 17.0 min calculated for 0.033 af (98% of inflow)
Center-of-Mass det. time= 8.6 min ( 891.6 - 883.0)
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# Invert  Avail.Storage Storage Description
1 210.50' 658 cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum._Store Wet.Area
_(feet) (sq-ft) {feet) (cubic-feet) (cubic-feet) (sq-ft)
210.50 38 28.0 0 0 38
211.00 236 78.0 61 61 461
211.50 626 199.0 208 269 3,129
212.00 938 241.0 388 658 4,603
# _Routing Invert Outlet Devices

1 Primary 210.60' 12.0" x 24.4' long Culvert Ke= 0.500
Outlet Invert= 210.68' S=-0.0033'7 n=0.024 Cc=0.900

Primary OutFlow Max=0.33 cfs @ 12.15 hrs HW=211.09' (Free Discharge)
T_1=Culvert (Barrel Controls 0.33 cfs @ 1.3 fps)

Pond 25P: To Wetlands

Inflow Area = 2.001 ac, Inflow Depth= 1.49" for 10-Year event
Inflow = 3.04cfs @ 12.11 hrs, Volume= 0.248 af
Primary = 3.04cfs@ 12.11 hrs, Volume= 0.248 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
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Subcatchment 18: Overland Flow Toward Wetlands

Runoff = 403cfs@ 12.11 hrs, Volume= 0.302 af, Depth= 2.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area (sf) CN__Description

1,019 98 Paved parking & roofs

1,136 98 roofs C Soils

1,279 89 Gravel roads, HSG C

4,486 61 >75% Grass cover, Good, HSG B
28,695 74 >75% Grass cover, Good, HSG C
15,995 55 Woods, Good, HSG B
17,570 70 Woods, Good, HSG C

70,180 69 Weighted Average

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

3.4 46 0.0600 0.2 Sheet Flow, Lawn
Grass: Short n=0.150 P2=3.10"
0.7 41 0.0400 1.0 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps
0.1 11 0.4000 3.2 Shallow Concentrated Flow, Woods

Woodland Kv=5.0fps
Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

1.2 94 0.0700 1.3

1.2 119 0.0600 17 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv=7.0fps
0.5 42 0.0700 1.3 Shallow Concentrated Flow, Woods

Woodland Kv=5.0 fps

7.1 353 Total
Subcatchment 2S: Overland Flow to Depression

Runoff = 067cfs@ 12.09 hrs, Volume= 0.050 af, Depth= 1.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-Year Rainfail=5.40"

Area (sf) CN Description

68 98 Paved parking & roofs
9,045 61 >75% Grass cover, Good, HSG B
6,167 55 Woods, Good, HSG B
1,700 74  >75% Grass cover, Good, HSG C

16,980 60 Weighted Average
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Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/it) (ft/sec) (cfs)

34 37 0.0400 0.2 Sheet Flow, Lawn
Grass: Short n=0.150 P2=3.10"

0.5 27 0.0400 1.0 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

0.5 50 0.0500 1.6 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv=7.0fps

0.7 78 0.1400 1.9 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

0.1 16 0.1500 2.7 Shallow Concentrated Flow, Lawn

Short Grass Pasture Kv=7.0 fps

5.2 208 Total
Subcatchment 3S: Overland Flow to Roadway

Runoff = 1.13cfs @ 12.08 hrs, Volume= 0.080 af, Depth= 2.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area(sf) CN Description

3945 98 Paved parking & roofs
11,607 61 >75% Grass cover, Good, HSG B
5,340 55 Woods, Good, HSG B

20,892 66 Weighted Average

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

25 28 0.0500 0.2 Sheet Flow, Lawn
Grass: Shert n=0.150 P2=3.10"

0.3 28 0.0500 1.6 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv=7.0fps

1.2 93 0.0700 1.3 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

0.1 11 0.1400 28 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv=7.0fps

0.9 Direct Entry, To obtain minimum Tc of §

5.0 160 Total
Reach 1R: Swale Part A

Inflow Area = 0.390 ac, Inflow Depth = 1.53" for 25-Year event
Inflow = 0.55cfs @ 12.14 hrs, Volume= 0.050 af
Outflow = 0.55cfs @ 12.16 hrs, Volume= 0.050 af, Atten=0%, Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.5 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 0.5 fps, Avg. Travel Time= 2.6 min
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Peak Depth=0.13' @ 12.15 hrs

Capacity at bank full= 5.87 cfs

Inlet Invert= 210.68', Outlet Invert= 209.78'

2.50' x 0.50' deep channel, n=0.025 Length=75.0' Slope=0.0120""
Side Slope Z-value=2.0'"

Reach 2R: Swale Part B

Inflow Area = 0.390 ac, Inflow Depth = 1.53" for 25-Year event
Inflow = 0.55cfs @ 12.16 hrs, Volume= 0.050 af
Outflow = 0.55cfs @ 12.18 hrs, Volume= 0.050 af, Atten= 0%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.8 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 0.6 fps, Avg. Travel Time= 1.7 min

Peak Depth= 0.11' @ 12.17 hrs

Capacity at bank full= 7.69 cfs

Inlet Invert= 209.78', Outlet Invert= 208.00'

2.50' x 0.50' deep channel, n=0.030 Length=60.0' Slope= 0.0297 '/
Side Slope Z-value=2.0'"

Reach 3R: Swale Part C

Inflow Area = 0.390 ac, Inflow Depth= 1.53" for 25-Year event
Infiow = 065cfs @ 12.18 hrs, Volume= 0.050 af
Outflow = 0.55cfs @ 12.19 hrs, Volume= 0.050 af, Atten= 0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.2 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 0.7 fps, Avg. Travel Time= 1.0 min

Peak Depth= 0.09' @ 12.18 hrs

Capacity at bank full= 9.98 cfs

Inlet Invert= 208.00', Outlet Invert= 206.00'

2.50' x 0.50' deep channel, n=0.030 Length=40.0' Slope= 0.0500 '
Side Slope Z-value=2.0 "

Pond 4P: Onsite Depression

Inflow Area = 0.390 ac, Inflow Depth = 1.54" for 25-Year event

Inflow = 067cfs @ 12.09 hrs, Volume= 0.050 af

Outflow = 0.55cfs @ 12.14 hrs, Volume= 0.050 af, Atten= 17%, Lag= 3.3 min
Primary = 0.55cfs @ 12.14 hrs, Volume= 0.050 af

Routing by Stor-Ind method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Peak Elev=211.22' @ 12.14 hrs Surf.Area= 410 sf Storage= 154 cf
Plug-Flow detention time= 12.9 min calculated for 0.050 af (99% of inflow)
Center-of-Mass det. time= 7.2 min ( 876.3 - 869.1)
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# Invert ___ Avail.Storage Storage Description
1 210.50' 658 cf Custom Stage Data (lrregular) Listed below
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) {sq-ft) (feet) {cubic-feet) (cubic-feet) (sq-ft)
210.50 38 28.0 0 0 38
211.00 236 78.0 61 61 461
211.50 626 189.0 208 269 3,129
212.00 938 241.0 388 658 4,603
# Routing invert Outlet Devices

1 Primary 210.60' 12.0" x 24.4' long Culvert Ke= 0.500
Outlet Invert= 210.68' $=-0.0033"" n=0.024 Cc=0.900

Primary OutFlow Max=0.55 cfs @ 12.14 hrs HW=211.22' (Free Discharge)
T 1=Culvert (Barrel Controls 0.55 cfs @ 1.5 fps)

Pond 25P: To Wetlands

Inflow Area = 2.001 ac, Inflow Depth= 2.11" for 25-Year event
Inflow = 442 cfs @ 12.11 hrs, Volume= 0.352 af
Primary = 442 cfs @ 12.11 hrs, Volume= 0.352 af, Atten=0%, Lag= 0.0 min

Routing by Stor-ind method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
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Subcatchment 1S: Overland Flow Toward Wetlands

Runoff = 548cfs @ 12.11 hrs, Volume= 0.407 af, Depth= 3.03"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=6.40"

Area (sf) CN Description

1,018 98 Paved parking & roofs

1,136 98 roofs C Soils

1,279 89 Gravel roads, HSG C

4486 61 >75% Grass cover, Good, HSG B
28695 74 >75% Grass cover, Good, HSG C
15,985 55 Woods, Good, HSG B
17,570 70 Woods, Good, HSG C

70,180 €9 Weighted Average

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

3.4 46 0.0600 0.2 Sheet Flow, Lawn
Grass: Short n=0.150 P2=3.10"

0.7 41 0.0400 1.0 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

0.1 11 0.4000 3.2 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

1.2 94 0.0700 1.3 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

1.2 119 0.0600 1.7 Shallow Concentrated Flow, Lawn
Short Grass Pasture Kv=7.0fps

0.5 42 0.0700 1.3 Shallow Concentrated Flow, Woods

Woodland Kv= 5.0 fps

7.1 353 Total
Subcatchment 2S: Overland Flow to Depression

Runoff = 099cfs @ 12.08 hrs, Volume= 0.071 af, Depth= 2.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 100-Year Rainfall=6.40"

Area (sf) CN Description

68 98 Paved parking & roofs
9,045 61 >75% Grass cover, Good, HSG B
6,167 55 Woods, Good, HSG B
1,700 74  >75% Grass cover, Good, HSG C

16,980 60 Weighted Average
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Tc Length Silope Velocity Capacity Description
(min) _ (feet) _ (ftAft) (ft/sec) (cfs)

34 37 0.0400 0.2 Sheet Flow, Lawn
Grass: Short n=0.150 P2=3.10"

0.5 27 0.0400 1.0 Shallow Concentrated Fiow, Woods
Woodland Kv=5.0 fps

0.5 50 0.0500 16 Shaliow Concentrated Flow, Lawn
Short Grass Pasture Kv= 7.0 fps

0.7 78 0.1400 1.9 Shailow Concentrated Fiow, Woods
Woodland Kv=5.0fps

0.1 16 0.1500 2.7 Shailow Concentrated Fiow, Lawn

Short Grass Pasture Kv=7.0 fps

52 208 Total
Subcatchment 3S: Overland Flow to Roadway

Runoff = 1.58cfs @ 12.08 hrs, Volume= 0.110 af, Depth= 2.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Type (Il 24-hr 100-Year Rainfali=6.40"

Area (sf) CN Description
3945 98 Paved parking & roofs
11,607 61 >75% Grass cover, Good, HSG B
5,340 55 Woods, Good, HSG B

20,892 66 Weighted Average

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

2.5 28 0.0500 0.2 Sheet Fiow, Lawn
Grass: Short n=0.150 P2=3.10"

0.3 28 0.0500 1.6 Shaliow Concentrated Flow, Lawn
Short Grass Pasture Kv=7.0 fps

1.2 93 0.0700 1.3 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps

0.1 11 0.1400 26 Shailow Concentrated Fiow, Lawn
Short Grass Pasture Kv=7.0fps

0.9 Direct Entry, To obtain minimum Tc of 5

50 160 Total
Reach 1R: Swale Part A

Inflow Area = 0.390 ac, Inflow Depth= 2.17" for 100-Year event
inflow = 0.84cfs @ 12.13 hrs, Volume= 0.071 af
Outflow = 0.84cfs@ 12.15 hrs, Volume= 0.071 af, Atten=0%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.8 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 0.5 fps, Avg. Travel Time= 2.3 min
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Peak Depth=0.17 @ 12.14 hrs

Capacity at bank full= 5.87 cfs

Inlet Invert= 210.68', Outlet Invert= 209.78'

2.50' x 0.50' deep channel, n=0.025 Length=75.0' Slope= 0.0120"'
Side Slope Z-value=2.0'/

Reach 2R: Swale Part B
Inflow Area = 0.390 ac, Inflow Depth= 2.17" for 100-Year event
Inflow = 0.84cfs @ 12.15 hrs, Volume= 0.071 af
Outflow = 0.83cfs @ 12.17 hrs, Volume= 0.071 af, Atten= 0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.1 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 0.6 fps, Avg. Travel Time= 1.6 min

Peak Depth= 0.14' @ 12.16 hrs

Capacity at bank full= 7.69 cfs

Inlet Invert= 209.78', Outlet Invert= 208.00'

2.50' x 0.50' deep channel, n=0.030 Length=60.0' Slope= 0.0297 '/
Side Slope Z-value=2.0'"

Reach 3R: Swale Part C

Inflow Area = 0.390 ac, Inflow Depth= 2.17" for 100-Year event
Inflow = 0.83cfs @ 12.17 hrs, Volume= 0.071 af
Outflow = 0.83cfs @ 12.17 hrs, Volume= 0.071 af, Atten= 0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.5 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 0.8 fps, Avg. Travel Time= 0.9 min

Peak Depth=0.12' @ 12.17 hrs

Capacity at bank full= .98 cfs

Inlet Invert= 208.00°, Outlet Invert= 206.00

2.50' x 0.50' deep channel, n=0.030 Length=40.0' Slope= 0.0500 '/
Side Slope Z-value=2.0'"

Pond 4P: Onsite Depression

Inflow Area = 0.390 ac, Inflow Depth= 2.19" for 100-Year event

Inflow = 0.99cfs @ 12.08 hrs, Volume= 0.071 af

Outflow = 0.84cfs @ 12.13 hrs, Volume= 0.071 &f, Atten= 15%, Lag= 2.9 min
Primary = 0.84cfs @ 12.13 hrs, Volume= 0.071 af

Routing by Stor-Ind method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
Peak Elev=211.37' @ 12.13 hrs Surf.Area= 522 sf Storage= 214 cf
Plug-Flow detention time= 10.5 min calculated for 0.071 af (99% of inflow)
Center-of-Mass det. time= 6.4 min ( 864.4 - 858.1 )
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# invert  Avail.Storage Storage Description

1 210.50' 658 ¢f Custom Stage Data (Irregular} Listed below
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area

(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

210.50 38 28.0 0 0 38

211.00 236 78.0 61 61 461

211.50 626 199.0 208 269 3,129

212.00 938 2410 388 658 4,603

# Routing Invert Outlet Devices

1 Primary 210.60' 12.0" x 24.4' long Culvert Ke= 0.500
Qutlet Invert= 210.68' S=-0.0033"" n=0.024 Cc=0.900

Primary OutFlow Max=0.84 cfs @ 12.13 hrs HW=211.37" (Free Discharge)
T—1=Culvert (Barrel Controis 0.84 cfs @ 1.8 fps)

Pond 25P: To Wetlands

Inflow Area = 2.001 ac, Inflow Depth = 2.86" for 100-Year event
Inflow = 6.12cfs @ 12.11 hrs, Volume= 0477 af
Primary = 6.12cfs @ 12.11 hrs, Volume= 0.477 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-85.00 hrs, dt= 0.01 hrs
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Subcatchment 1S: Drain to CB1 & CB2

Runoff = 0.23cfs @ 12.08 hrs, Volume= 0.016 af, Depth= 1.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.10"

Area(sf) CN Description

3,361 98 Pavement
1,404 61 >75% Grass cover, Good, HSG B

4,765 87 Weighted Average

Tc Length Slope Velocity Capacity Description
{min)  (feet) (ftit)  (ft/sec) (cfs)

5.0 Direct Entry,
Subcatchment 2S: Drain to CB3

Runoff = 0.75cfs @ 12.08 hrs, Volume= 0.050 af, Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrg, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description

10,730 98 Pavement
6,742 61 >75% Grass cover, Good, HSG B

17,472 84 Weighted Average

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

5.0 Direct Entry,
Subcatchment 3S: Drain direct to pond

Runoff = 0.33cfs @ 12.10 hrs, Volume= 0.024 af, Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description

1,637 98 Pavement'B'

5,956 61 >75% Grass cover, Good, HSG B

6,366 74 >75% Grass cover, Good, HSG C
750 98

14,709 73 Weighted Average
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Tc Length Siope Velocity Capacity Description
(min) (feet) (ftft) (ft/sec) (cfs)

3.7 50 0.0600 02 Sheet Flow,
Grass: Short n=0.150 P2= 3.10"
1.3 140 0.0700 19 Shallow Concentrated Fiow,
Short Grass Pasture Kv=7.0fps
0.9 67 0.0300 1.2 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.0 10 0.3000 38 Shallow Concentrated Fiow,

Short Grass Pasture Kv=7.0 fps

59 267 Total
Subcatchment 48: Drain direct to wetland

Runoff = 1.01cfs @ 12.09 hrs, Volume= 0.073 af, Depth= 0.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfali=3.10"

Area (sf) CN Description

10,214 61 >75% Grass cover, Good, HSG B
15,635 70 Woods, Good, HSG C
28,785 74 >75% Grass cover, Good, HSG C

54634 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) ___ (feet) (fft)  (ft/sec) (cfs)

19 20 0.0500 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
03 43 0.1300 25 Shallow Concentrated Fiow,
Short Grass Pasture Kv= 7.0 fps
0.7 58 0.0340 1.3 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0fps
0.2 30 0.1300 2.5 Shallow Concentrated Fiow,
Short Grass Pasture Kv= 7.0 fps
1.1 105 0.0480 1.5 Shailow Concentrated Flow,
Short Grass Pasture Kv=7.0fps
0.4 40 0.1250 1.8 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.4 Direct Entry,

5.0 296 Total
Subcatchment 5S: Drain to Main Street

Runoff = 0.10cfs @ 12.12 hrs, Volume= 0.011 af, Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-br 2-Year Rainfall=3.10"
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Area (sf) CN__ Description
4963 55 Woods, Good, HSG B
750 98 roof 'B'
10,003 61 >75% Grass cover, Good, HSG B

16,716 61 Weighted Average

Tc Length Siope Velocity Capacity Description
{min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 6S: House Roofs to drywells

Runoff = 0.12cfs @ 12.00 hrs, Volume= 0.008 af, Depth= 2.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.10"

Area (sf) CN Description
1,500 98 roof

Reach 1R: Swale Part A

Inflow Area = 0.109 ac, Inflow Depth= 1.71" for 2-Year event
inflow = 0.22cfs @ 12.11 hrs, Volume= 0.016 af
QOutflow = 021cfs@ 12.15 hrs, Volume= 0.016 af, Atten=4%, Lag= 2.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.1 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 0.3 fps, Avg. Travel Time= 3.7 min

Peak Depth= 0.07' @ 12.13 hrs

Capacity at bank full= 5.87 cfs

inlet Invert= 210.68', Outlet Invert= 209.78'

2.50' x 0.50' deep channel, n=0.025 Length=75.0' Slope= 0.0120"'/

Side Siope Z-value=2.0'"
Reach 2R: Swale Part B

Inflow Area = 0.108 ac, Inflow Depth = 1.70" for 2-Year event
Inflow = 021cfs @ 12.15 hrs, Volume= 0.016 af
Outflow = 021cfs @ 12.17 hrs, Volume= 0.015 af, Atten=3%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.3 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 0.4 fps, Avg. Travel Time= 2.5 min
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Peak Depth=0.06' @ 12.16 hrs

Capacity at bank full= 7.69 cfs

Inlet Invert= 209.78', Outlet Invert= 208.00'

2.50' x 0.50' deep channel, n=0.030 Length=60.0' Slope= 0.0297 '/
Side Slope Z-value= 2.0/

Reach 3R: Swale Part C

Inflow Area = 0.109 ac, Inflow Depth= 1.70" for 2-Year event
Inflow = 0.21cfs @ 12.17 hrs, Volume= 0.015 af
Outflow = 0.20cfs @ 12.18 hrs, Volume= 0.015 af, Atten=2%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.5 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 0.5 fps, Avg. Travel Time= 1.4 min

Peak Depth= 0.05' @ 12.17 hrs

Capacity at bank full= 9.98 cfs

Inlet Invert= 208.00', Outlet Invert= 206.00’

2.50' x 0.50' deep channel, n=0.030 Length=40.0' Slope= 0.0500"'"
Side Slope Z-value=2.0'"

Reach 7R: OCS - FES

Inflow Area = 0.739 ac, Inflow Depth = 0.00" for 2-Year event
Inflow = 000cfs@ 5.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.0 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.0 fps, Avg. Travel Time= 0.0 min

Peak Depth= 0.00' @ 5.00 hrs

Capacity at bank full= 3.63 cfs

Inlet invert= 212.27', Qutlet Invert= 212.00'

12.0" Diameter Pipe n=0.013 Length=26.0' Slope= 0.0104"'"

Reach 10R: DMH1 to FES

Inflow Area = 0.109 ac, Inflow Depth= 1.71" for 2-Year event
Inflow = 0.23cfs @ 12.08 hrs, Volume= 0.016 af
Outflow = 022cfs @ 12.11 hrs, Volume= 0.016 af, Atten=4%, Lag= 2.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.0 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.5 fps, Avg. Travel Time= 3.1 min
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Peak Depth= 0.13' @ 12.09 hrs

Capacity at bank full= 6.73 cfs

Inlet invert= 221.80", Outlet Invert= 212.00'

12.0" Diameter Pipe n=0.013 Length=275.0' Slope= 0.0356 '/

Reach 11R: DMH3 to FES

Inflow Area = 0.401 ac, Inflow Depth = 1.49" for 2-Year event
Inflow = 0.74 cfs @ 12.09 hrs, Volume= 0.050 af
OQutflow = 0.74cfs @ 12.10 hrs, Volume= 0.050 af, Atten= 1%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.6 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.4 fps, Avg. Travel Time= 0.7 min

Peak Depth= 0.31' @ 12.09 hrs

Capacity at bank full= 3.56 cfs

Inlet Invert= 214.80', Outlet Invert= 214.18'

12.0" Diameter Pipe n=0.013 Length=62.0' Slope= 0.0100 '/

Reach 12R: DMH2 to DMH3

Inflow Area = 0.401 ac, Inflow Depth= 1.49" for 2-Year event
Inflow = 0.75cfs @ 12.08 hrs, Volume= 0.050 af
Outflow = 0.74cfs @ 12.09 hrs, Volume= 0.050 af, Atten= 1%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.9 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.3 fps, Avg. Travel Time= 0.8 min

Peak Depth=0.22' @ 12.09 hrs

Capacity at bank full= 7.13 cfs

Inlet Invert= 216.30°, Outlet Invert= 214.90'

12.0" Diameter Pipe n=0.013 Length= 110.0' Slope= 0.0400 '/

Reach 13R: CB3 to DMH2

Inflow Area = 0.401 ac, Inflow Depth= 1.49" for 2-Year event
Inflow = 0.75cfs @ 12.08 hrs, Volume= 0.050 af
Outflow = 0.75cfs @ 12.08 hrs, Volume= 0.050 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.9 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.3 fps, Avg. Travel Time= 0.1 min

Peak Depth= 0.22' @ 12.08 hrs

Capacity at bank full=7.13 cfs

Inlet Invert= 223.00', Outlet Invert= 222 .48'

12.0" Diameter Pipe n=0.013 Length= 13.0' Slope= 0.0400 '/
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Pond 1P: Wetland

Inflow Area = 2.102 ac, Infiow Depth = 0.50" for 2-Year event
Inflow = 1.17cfs @ 12.10 hrs, Volume= 0.088 af
Primary = 1.17cfs @ 12.10 hrs, Volume= 0.088 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Pond 2P: Detention Area

Inflow Area = 0.739 ac, Inflow Depth= 1.19" for 2-Year event

Inflow = 1.07c¢fs @ 12.10 hrs, Volume= 0.073 af

Outflow = 0.05cfs @ 15.61 hrs, Volume= 0.037 af, Atten=95%, Lag=210.6 min
Discarded = 0.05cfs @ 15.61 hrs, Volume= 0.037 af

Primary = 000cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=213.41' @ 15.61 hrs Surf.Area= 2,177 sf Storage= 1,873 cf
Plug-Flow detention time= 211.2 min calculated for 0.037 af (50% of inflow)
Center-of-Mass det. time= 125.9 min ( 929.7 - 803.8)

# Invert  Avail.Storage Storage Description
1 212.50' 5,948 cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) {sq-ft)
212.50 1,601 176.0 0 0 1,601
214.00 2,550 209.0 3,086 3,086 2,652
215.00 3,187 227.0 2,863 5,948 3,314
# Routing Invert Outlet Devices

1 Discarded 0.00' 0.001400 fpm Exfiltration over entire Surface area
2 Primary 213.95' 2.00' x 2.00' Horiz. Orifice/Grate Limited to weir flow C= 0.600

Iscarded OutFlow Max=0.05 cfs @ 15.61 hrs HW=213.41' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.05 cfs)

Primary OutFiow Max=0.00 cfs @ 5.00 hrs HW=212.50' (Free Discharge)
T _2=0Orifice/Grate ( Controls 0.00 cfs)
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Subcatchment 18: Drain to CB1 & CB2

Runoff = 0.39cfs @ 12.07 hrs, Volume= 0.027 af, Depth= 292"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10-Year Rainfall=4.50"

Area(sf) CN Description

3,361 98 Pavement
1,404 81 >75% Grass cover, Good, HSG B

4765 87 Weighted Average

Te Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)

50 Direct Entry,
Subcatchment 28: Drain to CB3

Runoff = 1.32cfs @ 12.08 hrs, Volume= 0.088 af, Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10-Year Rainfali=4.50"

Area(sf) CN Description

10,730 98 Pavement
6,742 81 >75% Grass cover, Good, HSG B

17,472 84 Weighted Average

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

5.0 Direct Entry,
Subcatchment 3S: Drain direct to pond

Runoff = 0.73cfs @ 12.10 hrs, Volume= 0.049 af, Depth= 1.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 10-Year Rainfall=4.50"

Area (sf) CN _ Description

1,637 98 Pavement'B'

5,956 61 >75% Grass cover, Good, HSG B

6,366 74 >75% Grass cover, Good, HSG C
750 98

14,709 73 Weighted Average
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Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ftft) (ft/sec) (cfs)

3.7 50 0.0600 0.2 Sheet Flow,
Grass: Short n=0.150 P2= 3.10"
1.3 140 0.0700 1.9 Shaliow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.9 67 0.0300 1.2 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0fps
0.0 10 0.3000 3.8 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

59 267 Total
Subcatchment 48: Drain direct to wetland

Runoff = 240cfs@ 12.08 hrs, Volume= 0.161 af, Depth= 1.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10-Year Rainfall=4.50"

Area (sf) CN Description

10,214 61 >75% Grass cover, Good, HSG B
15,635 70 Woods, Good, HSG C
28,785 74 >75% Grass cover, Good, HSG C

54,634 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ftift)  (ft/sec) (cfs)

1.9 20 0.0500 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
0.3 43 0.1300 2.5 Shallow Concentrated Fiow,
Short Grass Pasture Kv=7.0 fps
0.7 58 0.0340 1.3 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.2 30 0.1300 25 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
1.1 105 0.0480 16 Shallow Concentrated Fiow,
Short Grass Pasture Kv=7.0fps
0.4 40 0.1250 1.8 Shallow Concentrated Fiow,
Woodland Kv=5.0fps
0.4 Direct Entry,

50 296 Total
Subcatchment 5S8: Drain to Main Street

Runoff = 040cfs @ 12.09 hrs, Volume= 0.029 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 10-Year Rainfall=4.50"
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Area (sf) CN Description
4963 655 Woods, Good, HSG B
750 98 roof 'B'
10,003 61 >75% Grass cover, Good, HSG B

15,716 61 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 6S: House Roofs to drywells

Runoff = 0.17cfs @ 12.00 hrs, Volume= 0.011 af, Depth= 3.96"

Runoff by SCS TR-20 methoed, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.50"

Area(sf) CN Description
1,500 98 roof

Reach 1R: Swale Part A

Inflow Area = 0.109 ac, Inflow Depth= 2.91" for 10-Year event
Inflow = 0.38cfs @ 12.10 hrs, Volume= 0.027 af
Outflow = 0.36cfs @ 12.13 hrs, Volume= 0.027 af, Atten= 5%, Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.3 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 0.4 fps, Avg. Travel Time= 3.2 min

Peak Depth= 0.10' @ 12.12 hrs

Capacity at bank full= 5.87 cfs

Inlet Invert= 210.68', Outlet Invert= 209.78'

2.50' x 0.50' deep channel, n=0.025 Length=75.0' Slope=0.0120'"

Side Slope Z-value= 2.0/
Reach 2R: Swale Part B

Inflow Area = 0.109 ac, Inflow Depth= 2.91" for 10-Year event
Inflow = 0.36cfs @ 12.13 hrs, Volume= 0.027 af
Outflow = 0.35¢fs @ 12.15 hrs, Volume= 0.026 af, Atten=2%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.6 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 0.5 fps, Avg. Travel Time= 2.2 min
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Peak Depth=0.09' @ 12.14 hrs

Capacity at bank full= 7.69 cfs

Inlet Invert= 209.78', Outlet Invert= 208.00

2.50' x 0.50' deep channel, n=0.030 Length=60.0' Slope= 0.0297 /'
Side Slope Z-value= 2.0/

Reach 3R: Swale Part C
Inflow Area = 0.109 ac, Inflow Depth= 2.90" for 10-Year event
Inflow = 0.35cfs @ 12.15 hrs, Volume= 0.026 af
Outflow = 035cfs @ 12.16 hrs, Volume= 0.026 af, Atten= 1%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.8 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 0.5 fps, Avg. Travel Time= 1.2 min

Peak Depth= 0.07' @ 12.15 hrs

Capacity at bank full= 9.98 cfs

Inlet Invert= 208.00", Cutlet Invert= 206.00'

2.50' x 0.50' deep channel, n=0.030 Length=40.0' Slope= 0.0500 '/
Side Slope Z-value=2.0""

Reach 7R: OCS - FES

Inflow Area = 0.739 ac, Inflow Depth = 0.41" for 10-Year event
Inflow = 022cfs @ 12.69 hrs, Volume= 0.026 af
Cutflow = 023cfs@ 12.70 hrs, Volume= 0.026 af, Atten= 0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.6 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.6 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.17' @ 12.70 hrs

Capacity at bank full= 3.63 cfs

Inlet Invert= 212.27', Qutlet Invert= 212.00'

12.0" Diameter Pipe n=0.013 Length=26.0' Slope= 0.0104 "

Reach 10R: DMH1 to FES

Inflow Area = 0.109 ac, Inflow Depth= 2.92" for 10-Year event
Inflow = 0.39cfs @ 12.07 hrs, Volume= 0.027 af
Outflow = 0.38cfs @ 12.10 hrs, Volume= 0.027 af, Atten=4%, Lag= 1.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.7 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.7 fps, Avg. Travel Time= 2.7 min
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Peak Depth=0.16' @ 12.09 hrs

Capacity at bank full= 6.73 cfs

Inlet Invert= 221.80', Qutlet Invert= 212.00’

12.0" Diameter Pipe n=0.013 Length=275.0' Slope= 0.0356 '/

Reach 11R: DMH3 to FES

Inflow Area = 0.401 ac, Inflow Depth= 2.64" for 10-Year event
Inflow = 1.31cfs@ 12.09 hrs, Volume= 0.088 af
Qutfiow = 1.30cfs @ 12.09 hrs, Volume= 0.088 af, Atten= 1%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.2 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.6 fps, Avg. Travel Time= 0.7 min

Peak Depth= 0.42' @ 12.09 hrs

Capacity at bank full= 3.56 cfs

Inlet Invert= 214.80', Outlet Invert=214.18'

12.0" Diameter Pipe n=0.013 Length=62.0' Slope=0.0100'"

Reach 12R: DMH2 to DMH3

Inflow Area = 0.401 ac, Inflow Depth = 2.64" for 10-Year event
Inflow = 1.32cfs @ 12.08 hrs, Volume= 0.088 af
QOutflow = 1.31cfs @ 12.09 hrs, Volume= 0.088 af, Atten= 1%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.9 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.5 fps, Avg. Travel Time= 0.7 min

Peak Depth= 0.29' @ 12.08 hrs

Capacity at bank full= 7.13 cfs

Inlet Invert= 219.30", Outlet Invert= 214.90'

12.0" Diameter Pipe n=0.013 Length=110.0' Slope= 0.0400"'/

Reach 13R: CB3 to DMH2

Inflow Area = 0.401 ac, Inflow Depth= 2.64" for 10-Year event
Inflow = 1.32cfs @ 12.08 hrs, Volume= 0.088 af
Outflow = 1.32cfs @ 12.08 hrs, Volume= 0.088 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.9 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.5 fps, Avg. Travel Time= 0.1 min

Peak Depth= 0.29' @ 12.08 hrs

Capacity at bank full= 7.13 cfs

Inlet Invert= 223.00", Outlet Invert= 222.48'

12.0" Diameter Pipe n=0.013 Length= 13.0' Slope= 0.0400 '
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Pond 1P: Wetland

Inflow Area = 2.102 ac, Inflow Depth= 1.21" for 10-Year event
Inflow = 268cfs@ 12.09 hrs, Volume= 0.213 af
Primary = 268cfs@ 12.09 hrs, Volume= 0.213 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Pond 2P: Detention Area

Inflow Area = 0.739 ac, Inflow Depth= 223" for 10-Year event

inflow = 2.03cfs @ 12.09 hrs, Volume= 0.137 af

Outflow = 0.28cfs @ 12.69 hrs, Volume= 0.072 af, Atten= 86%, Lag= 35.5 min
Discarded = 0.06cfs @ 12.69 hrs, Volume= 0.047 af

Primary = 0.22cfs @ 12.69 hrs, Volume= 0.026 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=213.99' @ 12.69 hrs Surf.Area= 2,544 sf Storage= 3,067 cf
Piug-Flow detention time= 167.1 min calculated for 0.072 af (53% of inflow)
Center-of-Mass det. time= 86.1 min ( 876.3 - 790.3)

# Invert Avail.Storage Storage Description
1 212.50' 5,948 cf Custom Stage Data (Irregular) Listed below

Elevation Surf. Area Perim. inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

212.50 1,601 176.0 0 0 1,601
214.00 2,550 209.0 3,086 3,086 2,652
215.00 3,187 227.0 2,863 5,948 3,314
# Routing Invert Outlet Devices

1 Discarded 0.00' 0.001400 fpm Exfiltration over entire Surface area
2 Primary 213.95' 2.00' x 2.00' Horiz. Orifice/Grate Limited to weir flow C= 0.600

Es;:arded OutFlow Max=0.06 cfs @ 12.69 hrs HW=213.99' (Free Discharge)
=Exfiitration (Exfiltration Controls 0.086 cfs)

Primary OutFlow Max=0.22 cfs @ 12.69 hrs HW=213.99' (Free Discharge)
T 2=0rifice/Grate (Weir Controis 0.22 cfs @ 0.7 fps)
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Runoff =

Subcatchment 1S: Drain to CB1 & CB2

0.50cfs @ 12.07 hrs, Volume= 0.034 af, Depth= 3.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area (sf) CN _ Description

3,361 98 Pavement
1,404 61 >75% Grass cover, Good, HSG B
4,765 87 Weighted Average

Tc Length Slope Velocity Capacity Description

(min) _ (feet) (fift)  (ft/sec) {cfs)
5.0 Direct Entry,
Subcatchment 28S: Drain to CB3
Runoff = 1.70cfs @ 12.07 hrs, Volume= 0.114 af, Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 25-Year Rainfall=5.40"

Area (sf) CN Description
10,730 98 Pavement
6,742 61 >75% Grass cover, Good, HSG B

17,472 84 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 3S: Drain direct to pond
Runoff = 101cfs @ 12.09 hrs, Volume= 0.068 af, Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 25-Year Rainfall=5.40"

Area (sf) CN Description
1,637 88 Pavement'B'
5956 61 >75% Grass cover, Good, HSG B
6366 74 >75% Grass cover, Good, HSG C
750 98
14,708 73 Weighted Average
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.7 50 0.0600 0.2 Sheet Flow,
Grass: Shot n=0.150 P2=3.10"
1.3 140 0.0700 1.9 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0fps
0.9 67 0.0300 1.2 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0fps
0.0 10 0.3000 3.8 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

59 267 Total
Subcatchment 4S: Drain direct to wetland

Runoff = 341cfs @ 12.08 hrs, Volume= 0.226 af, Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area(sf) CN Description

10,214 61 >75% Grass cover, Good, HSG B
15,635 70  Woods, Good, HSG C
28,785 74  >75% Grass cover, Good, HSG C

54,634 70 Weighted Average

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

1.9 20 0.0500 0.2 Sheet Fiow,
Grass: Short n=0.150 P2=3.10"
0.3 43 0.1300 2.5 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0fps
0.7 58 0.0340 1.3 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.2 30 0.1300 2.5 Shallow Concentrated Fiow,
Short Grass Pasture Kv=7.0fps
1.1 105 0.0480 15 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.4 40 0.1250 1.8 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.4 Direct Entry,

50 296 Total
Subcatchment 5S: Drain to Main Street

Runoff = 0.64cfs @ 12.09 hrs, Volume= 0.044 af, Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.40"
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Area (sf) CN Description
4963 55 Woods, Good, HSG B
750 98 roof'B
10003 61 >75% Grass cover, Good, HSG B

15,716 61 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/it) (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 6S: House Roofs to drywells

Runoff = 021cfs @ 12.00 hrs, Volume= 0.014 af, Depth= 4.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area(sf) CN_Description
1,500 98 roof

Reach 1R: Swale Part A

Inflow Area = 0.109 ac, Inflow Depth= 3.72" for 25-Year event
Inflow = 048cfs @ 12.10 hrs, Volume= 0.034 af
Outflow = 046cfs @ 12.13 hrs, Volume= 0.034 af, Atten= 5%, Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.5 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 0.4 fps, Avg. Travel Time= 3.0 min

Peak Depth=0.12 @ 12.11 hrs

Capacity at bank full= 5.87 cfs

Inlet Invert= 210.68', Outlet Invert= 209.78'

2.50' x 0.50' deep channel, n=0.025 Length=75.0' Slope= 0.0120""
Side Slope Z-value=2.0'7

Reach 2R: Swale Part B

Inflow Area = 0.109 ac, Inflow Depth = 3.71" for 25-Year event
Inflow = 046cfs @ 12.13 hrs, Volume= 0.034 af
Outflow = 045cfs @ 12.14 hrs, Volume= 0.034 af, Atten= 1%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.7 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 0.5 fps, Avg. Travel Time= 2.0 min
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Peak Depth=0.10' @ 12.14 hrs

Capacity at bank full= 7.69 cfs

Intet Invert= 209.78', Outiet Invert= 208.00'

2.50' x 0.50' deep channel, n=0.030 Length=60.0' Slope= 0.0297 '/
Side Slope Z-value= 2.0/

Reach 3R: Swale Part C

inflow Area = 0.109 ac, Inflow Depth= 3.71" for 25-Year event
Inflow = 0.45cfs @ 12.14 hrs, Volume= 0.034 af
Outflow = 044cfs@ 12.15 hrs, Volume= 0.034 af, Atten= 1%, Lag= 0.5 min

Routing by Stor-ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.0 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 0.6 fps, Avg. Travel Time= 1.1 min

Peak Depth= 0.08' @ 12.15 hrs

Capacity at bank full= 9.98 cfs

Inlet Invert= 208.00", Outlet Invert= 206.00'

2.50' x 0.50' deep channel, n=0.030 Length= 40.0' Slope= 0.0500'"
Side Siope Z-value= 2.0/

Reach 7R: OCS - FES

Inflow Area = 0.739 ac, Inflow Depth= 1.068" for 25-Year event
Inflow = 1.03cfs @ 12.34 hrs, Volume= 0.065 af
Outflow = 1.02cfs @ 12.33 hrs, Volume= 0.065 af, Atten= 1%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.0 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.9 fps, Avg. Travel! Time= 0.2 min

Peak Depth= 0.36' @ 12.30 hrs

Capacity at bank full= 3.63 cfs

Inlet invert= 212.27', Outlet invert= 212.00'

12.0" Diameter Pipe n=0.013 Length= 26.0' Slope= 0.0104'"

Reach 10R: DMH1 to FES

Inflow Area = 0.109 ac, Inflow Depth= 3.72" for 25-Year event
inflow = 0.50cfs @ 12.07 hrs, Volume= 0.034 af
Outflow = 048cfs @ 12.10 hrs, Volume= 0.034 af, Atten=4%, Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.0 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 1.8 fps, Avg. Travel Time= 2.6 min
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Peak Depth= 0.18' @ 12.09 hrs

Capacity at bank full= 6.73 cfs

Inlet Invert= 221.80', Outlet Invert= 212.00’

12.0" Diameter Pipe n=0.013 Length=275.0' Slope= 0.0356 '/

Reach 11R: DMH3 to FES

Inflow Area = 0.401 ac, Inflow Depth = 3.42" for 25-Year event
Inflow = 1.68cfs @ 12.08 hrs, Volume= 0.114 af
Outflow = 1.67cfs @ 12.09 hrs, Volume= 0.114 af, Atten= 1%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.5 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.6 fps, Avg. Travel Time= 0.6 min

Peak Depth=0.48' @ 12.09 hrs

Capacity at bank full= 3.56 cfs

Inlet Invert= 214.80", Qutlet Invert= 214.18'

12.0" Diameter Pipe n=0.013 Length=62.0' Slope= 0.0100""

Reach 12R: DMH2 to DMH3

Inflow Area = 0.401 ac, Inflow Depth= 3.42" for 25-Year event
Inflow = 1.69cfs @ 12.08 hrs, Volume= 0.114 af
Outflow = 1.68cfs @ 12.08 hrs, Volume= 0.114 af, Atten= 1%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.4 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.7 fps, Avg. Travel Time= 0.7 min

Peak Depth= 0.33' @ 12.08 hrs

Capacity at bank full= 7.13 cfs

Inlet Invert= 219.30', Outlet Invert= 214.90

12.0" Diameter Pipe n=0.013 Length= 110.0' Slope= 0.0400'""

Reach 13R: CB3 to DMH2

Inflow Area = 0.401 ac, Inflow Depth= 3.42" for 25-Year event
Inflow = 1.70cfs @ 12.07 hrs, Volume= 0.114 af
Outflow = 1.69cfs @ 12.08 hrs, Volume= 0.114 af, Atten= 1%, Lag= 0.1 min

Routing by Stor-ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.4 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.7 fps, Avg. Travel Time= 0.1 min

Peak Depth= 0.33' @ 12.07 hrs

Capacity at bank full= 7.13 cfs

Inlet Invert= 223.00', Outlet Invert= 222 48’

12.0" Diameter Pipe n=0.013 Length=13.0' Slope= 0.0400'r
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Pond 1P: Wetland

Inflow Area = 2.102 ac, Inflow Depth = 1.85" for 25-Year event
Inflow = 3.77cfs @ 12.09 hrs, Volume= 0.325 af
Primary = 3.77cfs @ 12.09 hrs, Volume= 0.325 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Pond 2P: Detention Area

Inflow Area = 0.739 ac, Inflow Depth= 2.96" for 25-Year event

Inflow = 267cfs @ 12.09 hrs, Volume= 0.182 af

Outfiow = 1.09cfs @ 12.34 hrs, Volume= 0.115 af, Atten= 59%, Lag= 14.6 min
Discarded = 0.06cfs @ 12.34 hrs, Volume= 0.050 af

Primary = 1.03cfs @ 12.34 hrs, Volume= 0.065 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 214.07' @ 12.34 hrs Surf.Area= 2,592 sf Storage= 3,273 cf
Plug-Flow detention time= 126.2 min calculated for 0.115 af (63% of inflow)
Center-of-Mass det. time= 53.3 min { 837.4 - 784.0)

# Invert _ Avail.Storage Storage Description
1 212.50' 5,948 cf Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

(feet) {sg-ft) (feet) (cubic-feet) (cubic-feet) {sqg-ft)

212.50 1,601 176.0 0 0 1,601
214.00 2,550 209.0 3,086 3,086 2,652
215.00 3,187 2270 2,863 5,948 3,314
# Routing Invert Outlet Devices

1 Discarded 0.00' 0.001400 fpm Exfiltration over entire Surface area
2 Primary 213.95' 2.00" x 2.00' Horiz. Orifice/Grate Limited to weir flow C= 0.600

gls‘lcarded OutFlow Max=0.06 cfs @ 12.34 hrs HW=214.06' (Free Discharge)
=Exfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=1.02 cfs @ 12.34 hrs HW=214.06' (Free Discharge)
T 2:0rifice/Grate (Weir Controls 1.02 cfs @ 1.1 fps)
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Subcatchment 1S: Drain to CB1 & CB2

06tcfs @ 12.07 hrs, Volume= 0.042 af, Depth= 4.63"

Runoff =

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 100-Year Rainfall=6.40"

Area(sf) CN Description

3,361 98 Pavement
1,404 61 >75% Grass cover, Good, HSG B

4,765 87 Weighted Average

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

5.0 Direct Entry,
Subcatchment 2S: Drain to CB3

212 cfs @ 12.07 hrs, Volume= 0.144 af, Depth= 4.31"

Runoff =

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lif 24-hr 100-Year Rainfall=6.40"

Area(sf) CN Description

10,730 98 Pavement
6,742 61 >75% Grass cover, Good, HSG B

17,472 84 Weighted Average

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

5.0 Direct Entry,
Subcatchment 3S: Drain direct to pond

Runoff = 1.33cfs @ 12.09 hrs, Volume= 0.090 af, Depth= 3.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.40"

Area (sf) CN Description

1,637 98 Pavement'B’

5,956 61 >75% Grass cover, Good, HSG B

6,366 74 >75% Grass cover, Good, HSG C
750 98

14,708 73 Weighted Average
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Tc tength Slope Velocity Capacity Description
(min) (feet) (ftAt) (ft/sec) (cfs)

37 50 0.0600 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
1.3 140 0.0700 19 Shailow Concentrated Fiow,
Short Grass Pasture Kv=7.01fps
0.9 67 0.0300 1.2 Shallow Concentrated Fiow,
Short Grass Pasture Kv= 7.0 fps
0.0 10 0.3000 38 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

59 267 Total

Subcatchment 4S: Drain direct to wetland

Runoff = 4.59cfs @ 12.08 hrs, Volume= 0.303 af, Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100-Year Rainfall=6.40"

Area(sfy CN _‘Description
10,214 61 >75% Grass cover, Good, HSG B
15,635 70  Woods, Good, HSG C
28,785 74 >75% Grass cover, Good, HSG C

54,634 70 Weighted Average

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

1.9 20 0.0500 0.2 Sheet Flow,
Grass: Short n=0.150 P2=3.10"
0.3 43 0.1300 25 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.7 58 0.0340 1.3 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.2 30 0.1300 25 Shallow Concentrated Fiow,
Short Grass Pasture Kv= 7.0 fps
1.1 105 0.0480 15 Shallow Concentrated Filow,
Short Grass Pasture Kv=7.0 fps
0.4 40 0.1250 1.8 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.4 Direct Entry,

50 296 Total
Subcatchment 5S: Drain to Main Street

Runoff = 0.93cfs @ 12.09 hrs, Volume= 0.063 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100-Year Rainfall=6.40"
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Area (sf) CN _ Description
4963 55 Woods, Good, HSG B
750 98 roof 'B'
10,003 _ 61 _>75% Grass cover, Good, HSG B

16716 61 Weighted Average

Tc Length Slope Velocity Capacity Description
_(min)  (feet)  (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 6S: House Roofs to drywells

Runoff = 025cfs @ 12.00 hrs, Volume= 0.016 af, Depth= 5.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100-Year Rainfall=6.40"

Area(sf) CN _Description
1500 98 roof

Reach 1R: Swale Part A

Inflow Area = 0.109 ac, Inflow Depth= 4.63" for 100-Year event
Inflow = 0.59cfs @ 12.10 hrs, Volume= 0.042 af
Outflow = 0.57cfs @ 12.12 hrs, Volume= 0.042 af, Atten=4%, Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.6 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 0.4 fps, Avg. Travel Time= 2.8 min

Peak Depth=0.13' @ 12.11 hrs

Capacity at bank full= 5.87 cfs

Inlet Invert= 210.68', Outlet Invert= 209.78

2.50' x 0.50' deep channel, n=0.025 Length=75.0' Slope=0.0120""
Side Slope Z-value= 2.0 '

Reach 2R: Swale Part B
Inflow Area = 0.109 ac, Inflow Depth = 4.62" for 100-Year event
Inflow = 0.57cfs @ 12.12 hrs, Volume= 0.042 af
Outflow = 055¢cfs @ 12.14 hrs, Volume= 0.042 af, Atten= 2%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.8 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 0.5 fps, Avg. Travel Time= 1.9 min
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Peak Depth= 0.11' @ 12.13 hrs

Capacity at bank full= 7.69 cfs

Inlet Invert= 209.78', Outlet Invert= 208.00'

2.50' x 0.50' deep channel, n=0.030 Length=60.0' Slope= 0.0297 '/
Side Slope Z-value=2.0'"

Reach 3R: Swale Part C

Inflow Area = 0.109 ac, Inflow Depth= 4.61" for 100-Year event
Inflow = 0.55cfs @ 12.14 hrs, Volume= 0.042 af
Outflow = 055cfs@ 12.15 hrs, Volume= 0.042 af, Atten= 1%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.2 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 0.6 fps, Avg. Travel Time= 1.1 min

Peak Depth= 0.09' @ 12.14 hrs

Capacity at bank full= 9.98 cfs

Inlet Invert= 208.00", Outlet Invert= 206.00’

2.50" x 0.50' deep channel, n=0.030 Length=40.0' Slope= 0.0500 '/
Side Slope Z-value=2.0'""

Reach 7R: OCS - FES

Inflow Area = 0.739 ac, Inflow Depth= 1.84" for 100-Year event
Inflow = 222 cfs @ 12.20 hrs, Volume= 0.113 af
Outflow = 224 cfs @ 12.20 hrs, Volume= 0.113 af, Atten=0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.9 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.9 fps, Avg. Travel Time= 0.2 min

Peak Depth= 0.57' @ 12.20 hrs

Capacity at bank full= 3.63 cfs

Inlet Invert= 212.27', Outlet Invert= 212.00'

12.0" Diameter Pipe n=0.013 Length= 26.0' Slope= 0.0104 '/

Reach 10R: DMH1 to FES

Inflow Area = 0.109 ac, Inflow Depth= 4.63" for 100-Year event
Inflow = 0.61cfs @ 12.07 hrs, Volume= 0.042 af
Outflow = 059cfs @ 12.10 hrs, Volume= 0.042 af, Atten=4%, Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.3 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 1.8 fps, Avg. Travel Time= 2.4 min
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Peak Depth= 0.20' @ 12.08 hrs

Capacity at bank full= 6.73 cfs

Inlet Invert= 221.80", Outlet Invert= 212.00'

12.0" Diameter Pipe n=0.013 Length=275.0' Slope= 0.0356 '/

Reach 11R: DMH3 to FES

Inflow Area = 0.401 ac, Inflow Depth= 4.31" for 100-Year event
Inflow = 209cfs @ 12.08 hrs, Volume= 0.144 aof
Outflow = 2.08cfs @ 12.09 hrs, Volume= 0.144 af, Atten= 1%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.7 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.7 fps, Avg. Travel Time= 0.6 min

Peak Depth= 0.55' @ 12.09 hrs

Capacity at bank full= 3.56 cfs

Inlet Invert= 214,80, Outlet Invert= 214.18"

12.0" Diameter Pipe n=0.013 Length=62.0' Slope= 0.0100 "/

Reach 12R: DMH2 to DMH3

Inflow Area = 0.401 ac, Inflow Depth= 4.31" for 100-Year event
Inflow = 212cfs @ 12.07 hrs, Volume= 0.144 af
Outflow = 209cfs @ 12.08 hrs, Volume= 0.144 af, Atten= 1%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.9 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.8 fps, Avg. Travel Time= 0.7 min

Peak Depth= 0.37' @ 12.08 hrs

Capacity at bank full= 7.13 cfs

Inlet Invert= 219.30', Outlet Invert= 214.80"

12.0" Diameter Pipe n=0.013 Length= 110.0' Slope= 0.0400'/

Reach 13R: CB3 to DMH2

Inflow Area = 0.401 ac, Inflow Depth= 4.31" for 100-Year event
Inflow = 212cfs @ 12.07 hrs, Volume= 0.144 af
Outflow = 212cfs @ 12.07 hrs, Volume= 0.144 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.8 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.8 fps, Avg. Travel Time= 0.1 min

Peak Depth= 0.37' @ 12.07 hrs

Capacity at bank full= 7.13 cfs

Inlet Invert= 223.00", Outlet Invert= 222 48'

12.0" Diameter Pipe n=0.013 Length= 13.0' Slope= 0.0400 '/
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Pond 1P: Wetland

Inflow Area = 2.102 ac, Inflow Depth = 2.62" for 100-Year event
Inflow = 587cfs @ 12.15 hrs, Volume= 0.458 af
Primary = 587cfs @ 12.15 hrs, Volume= 0.458 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Pond 2P: Detention Area

Inflow Area = 0.739 ac, Inflow Depth= 3.80" for 100-Year event

Inflow = 341cfs@ 12.09 hrs, Volume= 0.234 af

Outflow = 228cfs @ 12.20 hrs, Volume= 0.165 af, Atten= 33%, Lag= 6.3 min
Discarded = 006cfs @ 12.20 hrs, Volume= 0.052 af

Primary = 222cfs @ 12.20 hrs, Volume= 0.113 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=214.14'@ 12.20 hrs Surf.Area= 2,641 sf Storage= 3,495 cf
Plug-Flow detention time= 104.7 min calculated for 0.165 af (71% of inflow)
Center-of-Mass det. time= 38.5 min ( 816.9- 7784 )

# Invert  Avail.Storage Storage Description
1 212.50' 5,948 cf Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sa-ft)

212.50 1,601 176.0 0 0 1,601
214.00 2,550 209.0 3,086 3,086 2,652
215.00 3,187 227.0 2,863 5,948 3,314
# Routing Invert _ Outlet Devices

1 Discarded 0.00' 0.001400 fpm Exfiitration over entire Surface area
2 Primary 213.85' 2.00' x 2.00' Horlz. Orifice/Grate Limited to weir flow C= 0.600

iscarded OutFlow Max=0.06 cfs @ 12.20 hrs HW=214.14' (Free Discharge)
=Exfiitration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=2.20 cfs @ 12.20 hrs HW=214.14' (Free Discharge)
2=0rifice/Grate (Weir Controls 2.20 cfs @ 1.4 fps)



APPENDIX II Soil Testing Information



v ) I

LSAL[ v

NOLLYDOT
ONLLSIL TIOS

R — aan
15 o L) T 11w L)
L e T

saourly (1M

SALVIJOSSY
ADOONVH

STRI0 SACADTII y “Padpsa
augunz

ITT°ALTVEY
YTATVM

OZL 10 Hipdnammsely wopy

LHTHLS NIVIN
TSE W 0SE ‘SpE

=] TR

AJacevm
anaanadds T Vi e

iy
TIRVEAETE e i

ANIDET

SFILALIVTS 4 ¥ 40 o diow i WY H DVIE

ATUL WY 31 Y ) T DA TV (Y

11 oH 3357 WU YD
SHEYW [IDONIT NOILYATTT

basginuiuig.‘ s.

il Sy

racer

d|d]<js




wl

2Jo | 8b2d « [8s0dsiQ abemag aiS-uQ Jo) WalUsSISsY AIGEUNS 10S — || U0

L0701 "A2d » 20P°L JULIOYS)

TN Hun dewy
gl TN depy weiboug Acueasasuo?) spuepepn
v\\uﬁz ﬁvﬂ«: deyy AI0JueAU| PUBRIA [eUCHEN ‘ealy puepom
ON [ seA O £8U0Z AIDOJ3A B UM oN & seA [J élepunog pooy 1eeA-005 Sy} UL
oN @ soA [J ¢Muepunog pooy 1aA-001 SUI UIYIAM oN O soA () <Aiepunoq pooy seeh-00g ol eroqy
P ‘9 Aol gEsing \0 +@BF 947 @5z MEwon Gwyd-fuvowvg)  dep soueinsul ey pooly b
uugpuey =B bopeg)
VW I 1V Tl
e L = PRI sehy oA soA [ ¢oiqeieny podey (e9160009) [epyng  °¢
o suogBIuwe 10g BB |IoS
S quasry e Sﬂh%gdﬂﬂmjm&
KFdwAD JOHUNO NIOY SYTION NATUVHD — v
TGy TS PRI seky oN [ SOA [l leigeieAy ASAINS 108 poysiand 'z
AZANAS oS FaM SOUN Jedey #peibdn [ uojonysuo) moN [ (suooey)) )

uopeuloju| a)is "g

0diz aBg Ao

mnﬂw i NaLIfy”

# loydeyy 1Bag

797 P A ViVl %

., SULBN JSUMD
17 AR SR M

uoneuuoju) Ayjj1oe "y
‘@sn Aey) uuo} ay) sujuusep

94 UleeH jo pJeog 1890] NOA Ym Yoayo ‘uuo siyj Buisn siojeg “esey pepiroid SE SLIES oY) AIERUEISGNS 5] JSUL LORBLLLIOUI
94} Inq ‘pesn aq Aeu suLo} JBYIO "UHESH 4O SPIBOY |BI0] PUE S|RUOISSaJ0Id SYs-UO AQ Bsn Joy wuo} sy} pepiacad sey J3assew

lesodsiq abemes a)j$-uQ 10} Juawssassy ANjIqelINS 110§ - |} uLO4

MoL2p” 10 umo L /AND
spesnyoessel J0 yjjesmuowiwion

880z /62/ 5 BETHT f45H




wl

840z ebed . [esodsiq efemag a)IS-UQ 10} WWSSSSY ANBUNS 10 — || Wiod £20/01 "A84 - 20p"} JULIOJG])
s .MMM% .MM__ uejempunols yBiH o} yideq pejewys
[
SI0H W4 JNeM nsucsw..s%w.m idlbioN E&oﬁwﬂ.n :seh Y oN [] seA H  :pewnssqQ Jelempunaln g
o Il
oupeg B ¥0y paunpeid/paseyieap [ {shade snojedw) [ TV TTEN | log pequsig B SOAN
oN [] soA [l ‘Jueseld s[euajely ajgennsupy L eusiep ared f
189} 199} 169}
@_ﬂl Bupyuug ﬁ«,l aur Ausdaig
— S0 — [1OAA JBIEAN <
g = SOy 1o B9Ssod ot Asp ebeueiq %A Apog iolepmuedy cwoy ssauRlsig g
(9ays yoeye) odevspus uo uosod o uuaipue uopeaBap
FENY “TaAa (CVWEILEd 2V ) YN VAVT
(%) adog S§8UC)S 20BYUNG (919 j0) jueseA ‘piy anyroube ‘puripoom “0-e) .
—+ %F QGHBEO LN VT - PRIy TSNP T
AL ATT T (ueyd uo Apuapy) S_ﬁoo,_\t Tz ‘3|0H §0 82B4ING JE UOREAS|T PUNCIS)
uoneso |

Jeyjeap sl aeq .
g W Sgig §N j&N: #q HequinN ejoH uogealesqQ daag

(ee.e jesodsip pensesas pue Aiewiid pesodosd Aieae je pasnbas $6/0lf OM] JO WNWUIL) MBIATY 3}S-UQD D

~

— POMIINGI SEOUBIRJRI B )

[eusoN mojeg [ jeuuoN [l _m_.Eo% eroqy [} -ebuey % {S9OSN) suoRIpuoy sN0seY SBIEM JUALNY 9

85tz < yq 4o Sy)

FHZ Ndl ST INIING TGtk v SMOLLIQND MO Inddy0) 180w (panuguon) uogewlojuj oa)s ‘g

Vi Ml bmuis wivys Bhg
lesodsiq aBemeg a)ig-uQ 10} Juswissassy Aqenng 1j0g - |4 wuo4

NaLaly  Jo umo jjAuD
S}esNYoeSsSeR JO LjeamuUOWWOo)

BA9Z7/62/5 B8THT 4 y5H




We

830 abed - jesodsiq sbemag ayS-ug 10) WAUSSSSSY AUIGENNS |I0S — L} U0 LO/0L AR » D0P" | JULICJS)

‘SOJON |BUOIIPPY

save | G g | Agr| sua | 452 |elous| ZE | Eprcz D (BT -0

~ lgamerdts | g iagng, EM.M R
L.’ [
A i ¥ .azm? c| T o | wn | o | ofsarfr| o). b9 ks
(7B 774 eyw ad 774 N | v L v | v Vin Md | S,
SNU0IS !
o 8=.§8 anpang | 7 #9900 (vasn) % (osunid ison | soher | el
1o log sumjop Aq % anxel og (somow) 10100 NjGRN (108 |JuozNoH (log "
sjuewbely esimoy sauneod dydiowxopey
JequInN 8joH uonealasqQ dseg

= -
(PenuURUOD) MmaIAeY 3)S-UQD ")

yw ‘Mol ‘amnis mvns Bug

|esods|q abemes a)ig-uQ 10§ Juawissassy Ajjqelns oS - || W04
Jo umo 1 /Auo

sjlasnyIessen Jo Yesmuowwo

BTuT # VsH




wi

210 ¥ ebed . [esodsi] afiemes oliS-uQ 10) WalISSASSY ARQEINS #oS — | | ulod 20404 “AB + 90D | LG}
e b = usjempuncig YBIH 0} Yidaq pajeLuys3
< 2ET LT | N [ A P qO 48lempunalgy -G
Yopeg Bl ooy paumpoeidpaseies [] (spekey snopuedw) [ |eusiew 14 1o pequnysiq @ oAl
oN [ soA ‘Juasald sjeusjen sjqeunsun L eusiey usted ‘¢
. ) i 159 M 12jep Bupjuu L sur] Apadoy
— 4o @mw.lh ISM s2ieM Bupuua —pwr= 1 Apedoid
s eal $50, 198 Kep ofeures 159 Apog 1sjep usd ‘Wwoyy seoueisiq
Qﬂ.lh Y JOM Bjqissod .m.m M 1ei() dﬂ pog isiep O Q1) isig '€
(eays yoeye) edeospus uo uoEog uuojpuey uopBlaBop
T _Adors Fun3T a/n- NMVT
(%) adoig SANIO|S 20BUNS (‘998 10 jueoeA ‘pey (enyropbe 'pusipoom *6-a) asnpuel
—tt %5 N VARET — TRPLINIAZTY
T QARIVIY BT ‘(ueyd uo Auep)) uoneso lmu.mqu ‘8jOH O BJBUNG Je uocheAs|] PUNoIS)
uopeso] |

2leg

o ar Tl TBHZ/EZIs  T-Bgp-na OVWN Y1OH UoREMesqo deag
(penuguod) majAsy eHS-uo ‘9

LBRALE wivyy” BhE
lesodsig afemas 9)g-uQ 10} Juswissossy Ajiqelns 10s - |} wuo4

raol/ 30 umo /AN
spesnydesse JO Y eomuowwon

sHz/6z)s Z8THT H# VSH




wl

gjo g alfed . jesodsi() abemeg elS-uQ o) JUaIISEesSY ANIEINS 1108 — |} uLing £L0/D) "A84 + 20PL LLlI0JS)

£ £ £
«tbF L¥ T¥30d3d " &5 L _IAOKSE JSquon”  Z4T ¥ INIANHLS 65 F LV INGHAM
‘SBJON [euoilippy

datA R aﬁnrﬁ aémwr&m Suv | Uic |Btsms|  gg| £r9452 9 L26T-,9

advina| 2mssw| %S > NMN as | ww | /v | ofn | 9fs vads |6 e 0| a5 -84

Swivway
[ d vy | v 704 ¥/ v | HiIv | N | win /N @mug\n._m aBb-, &
S8UOIS :
Jono oogoo wnpngg | T P00 - (vasn) — . (iosunig) ysiom i (W) ydeg
nog g eumjop £g % einys) jog {semiom) ~0jOY XHIBW 0S| IOZUOH {lo5
suewbz)y emiwon seumee djydioutxopey _zo

l%qﬁ Jequinp ejoH uclieaasqo dasq

(panupuod) malaey aS-uQ ‘o

A29ALG Ml BhE
lesods)q abemes a)1S-uQ 10} Juswissassy AIGeINS 10 - || ULO4

MQLIY  JO Umo /A0
spesnyoessel JO Ljleemuowiwos)

BHZ (62/S  BBTHT 4 V5l




WL

2j0 9 ebed . jesodsy] sfemas B)iS-UQ) J0) RWSSBSSY AIGENNS 10§ — | | Wod LOJDL “ABY + 30P"| JULICIS)
SRY :Auepunog Jamor] 20 fiepunoq Jaddn LPOAIRSQO ) sem yidep jeym e ‘seky ‘g
Q ThT) LT 25 z-8f7-ua
orF ) W8T Ao e
N “ ) e . h9 ¥ pli sweshs uopdiosqe

[10s 8y} Joj pasodoid ease ey) Jnoybnouy) peasesqo seale e u| Jsixe jeualew snowed Buiunoco Ajjernjeu o jaey Inoy jses| je se0g €
[eusiel snoined Buwinaag AeanieN jo yideq  y

Jeuajey snojasag jo ydaqg '3

(87 JBIBMPUNOIS) v.wMU:_E ..oﬁ”n_\ww.su:_gq

[9AS] [P XBpU| 9jeq Supeay JSPUNN [N XBpU)
7/% /e 77 YA

g VI 5 (ABojopoytew 9s) Juewssnipe Jelempuncio ]

: sa..m ﬁ\&m T2 waﬁu {semow) senjea; oydiowxope: |10s o) ydeq |

Amm. .&BN w T u!um_ ﬁ\mm 7az v - Hﬁﬂs._md 9joy uojeasssqo jo opis way Buideam Yideq Y

(#5961 ZT —g (Z£%7) 27 3joy uoenIssqo ) Jsjem Buipuess paatasqo yideq [
Z-4gpZ -a T -2ppz - pasn pous 'L

@o7z) (grr2)

uoneAs|3 Jajempunols yBiH jo uogeujuualeg 'q

A2 E wiv, GHE
fesodsiq omﬂs@w 9}IS-UQ 10} JUdwWISSaSSy b___amu_:m [0S - L) uwo4

a2zl jo umo /AN
SHOSNYIESSE JO Yjjeamuocuwo?)

BoFZ/62/5 B3FHT H4 Y5H




wL

940 g obed . jesodsig ofemog aliS-UQ 40 JUBLISSISSY AMIGEING J0S — | | UL0 L0/0L A8 » 0P | LULOIS)

HUBAS  qapovitly 3325
‘swesbeip piay 1o} Joys siy) asn
sweabeiq pioid
L23ig wivl” Bhg
lesods|q abemag a)g-uQ 104 Juswissassy Aqge3ng 11os - || w04

NVeLop” 4o umo /Ao
spesnyoesse Jo Yijeamuowiio?)

7 67/ BBTHT H#iSH




Wb

840 ¥abed . |esodsiq abemag ays-uQ 1o JuBwWssassY AIIGENNS oS — | | Lo Z0/01 “A2J « 20P"} LULIOJS)
b e usempunaig yBiH 0} yidoq pejeulss
— S 292 “OF eMp
OH u Jerem Bupuss yidaq Hd woy Bupdaop wpdag 584 J) oN [] soA 'POAIDSQQ JOJEMPUNOID) G
S\- N“l I mm‘
yapeg K 0oy panpeljmpasepesp [ (shede snopssduwy [ reusiE g [ fos pequysig [ SBA Y
oN [] se) Juasald sjeusiely sjqexnsupn L ‘eusiep ualed ‘b
wl.ws By Ja) oM Jejeps Bupuug  — P aul Auedoid
£ % — g H . \“ m- -
100y 93y 189y . .
§m‘| ealy JOM 9)qQissod w.lh Aepy eBeulRI(g ﬂuﬂ.\. Apog 1eepp URdO ‘woJy seouesiq ¢
{isays yoeye) sdedspus uo uopoy wuojpuE uofiejebep
ALNS FLNTT ad/nN MM}
{3} adojg S3UO|S S0BUNS (218 ‘Jof Jueoea ‘pioy RINKNopGE ‘pusipoom “6-a) ssnpue] 'z
w& g FN ] — “TPLNIQTE3 3]
LT CHIVIF 3 ‘(veyd uo Auepi) uoyeoo Wy o, 14 “8{OH 0 82BLNS JE UCEAR|T PUNOIS)
uolesoq] |

—Z N\Nﬁuw.; 77 ﬂ@uﬁw i\% ~Z=Bfz=4q  “PAUNN 910K UopeAlssqp desg
(penunuo)) mojaey 8)S-UuQ *9

LABALE iy ly BhE
[esods|q ebemeg a)ig-uQ 104 Juswissessy Ajljigenng j1og - |} uuoy
raLdy J0 umo /R

S]asNYIRSSEH JO [EOMUOWIWLO))

BBBZ/62/.5 BETHT H#V5H




wF

gjo galed . (esodsiq abeMag a)S-UD J0) JUNLSSESSY AMGEINS |05 ~ || Uo 20401 “AB4 « 20P" | LULOIG)

F - ya
« 82T LV 1¥snday AW\‘ES BdWI LN Ind "“TPIHALY W do 1S3y QL FAIL+#13Y FALD14a)

g VW ), 9E a2 BANLFG TAVE 14 3T S BAI . PPr 1Y INIQNVIS _..NN AV IRTLAM

‘SBJON (euolIppY

< % , ° £/9.5" -
| ed S| smary Ame.uwn «mﬂmﬂ 1 | %Us< |€fsurs| 9% /2452 ) WTZF-ub
| wuas| gmwen) oy | P qey L | e | gv | opsasr| Mg | 470
7 | gt | gwawd| g Nﬂw\ WHAN | v | WM | N | ZEBNST diy| 2.8

SOU0)G

90 oongoo ampnng | #9900 jorso {vasn} -coo._eJ o (yesunpy) 1siom FrY e b ad

s ios Po—y eanxey log (somow) ~40{03 :XHIeN Nos{mozyol yog| I} 80
suewfiely esivon satmeed sydiowxopey _
F- -_quiny sjoH uolieatasqQ deeg

(panuguo)) malaey ajs-up ‘9

AAx s wRW FhE
[esodsiq ebemag a)ig-uQ 10j Juswissassy AyIqeNns (10§ - || uLo

~owL 10 UMo | 1AND
spesnydesse Jo Yjjeamuowiuiny

2H2/ 62775 B8tat #sH




vl i

1 4
840 ¥ obed . Jesodsiq abemas eliS-UQ 10} JUBWSSISSY AUNGERNS 110S — L | WO % £0/0) "A3) « J0p°} puniojg)

H0AL0MA 40 LUVd Sy darow3s 38 oL fym ASFMENA QIVELL

e ZEY  selempuncig ybiH o) deq pejewns3
T X o2 T (E@ow] R
= Qﬁ. 2L b N O [ 1EMp 3]
woped il ood painpeiypaseyiesm [ (suehe snopuedwt [ epeleW 14 tos pequnysia ] BIAN
oN [] soA [ Juasald sjeusiepy siqeynsuy) T eURIR Waled ¢
— = FEnTs) &J@A P 918 Bunjuug &sm aur] Ayedaug
1eg) 103y 129y . .
§ galy oM BjqIssod iNWIK Aep abeuieig % Apog s91ep uado ‘Woy) seouelsiq g
(199ys yoeye) adraspuEry Lo uopisod ULojpuB uopejefep
FITTE Z7INT) a/n PN
(%) edojg S0U0IS aoBUNg (1@ 10} jueden ‘pjay jeinynopbe ‘pusipoom “6'3) .
4 N VMVT — TTyGaaZy  SNPuel T
el ABROLY T {(ueid uo Anuspy) :oamuo._n\., ENIN,N ‘9j0H jJo 30BYNG Je LoneAslg punois)
uonesa |

—z w\_\kmu.m.ﬁs = m‘\.wwﬁlp i GZAAzwq  HOUWNN 9IoH uopeAsssqQ deag
(penunuo)) malaey eys-up 'o

BRLE pirY, Bhg

lesods|q abemas a)g-uQ 10} Juawssassy AjIqeNNs 110§ - || uLo4
~oeopy J0 umo 1A

SPesSNYIBSSE| JO Y)|eamuouios)

3z 62/ BEThT #¥SH




wl

240 g ofieg . [@sods|g abemag aiS-UG Joj JUBLISSassY AlIqENNS oS — )1 Uwod LO/0L "A8S = D0P"|, LULIOIG)

y4 .
BT I WELEY =4, et IV INANIS e Zg IV WA

-SIJON [euoppy

| PN qrys| EST AEo| | Us<|us| ve| Gousz 9 - b7

| G| g ov| g A s | e | o | v | osugr| mg| a0
7 || guwn| o | | sn | o | v | o | e dy| Lo0-4
seuqlg
P~ Swh_-_oﬁoo anjonng | ¥ 2619909 s (vasn) ’ EJ joj0y  yKeg (nosunpdisions | sk tui) sndeg
oo nog owngon AQ % aunxey f1og {semow) ~I0j00) XMIRI HOS|UOZUOH I|oS
Suowbesy sssvon saineeg dydiowpopey

,TJW.%\IMN Jequinp ejoH uolealasqQ deag

(ponuguo)) matAey aS-uo *9

L2ENLE pFW BhE

lesods|q abemes a)jS-uQ 104 Juswissassy AyjIqennsg (10§ - || ulog
nal2h” o umo /AN

spesnyaessey Jo Yyjleamuowwon

4 - 8387 4t BETHT 4 VS




wr

840 9abed . [psodsi] eBemog AYS-UO Joj JAWSSISSY AIIGERNS S — |4 IO AOEERSS S EORIC RIS
SUPN  :fiepunoq Jemo) P Aepunoq Jaddp £PBAIDSqO ) sem yidep 1Bym Je ‘saky g
..MM.M T h-BAPZ 4 N[l  seAH
. w bl £-880Z-Hd Jwejshs uopdiosqe

1os ey 1o} pesodoid eese ey) JhoyBnoly) pealasqo sease J[B ) Isixe [eusjews snonied Buwwinage Ajeinjeu jo 193 N0} )seej je s80q B
[eusje shojasad BulunooQ Aeiniep jo wdeg 'L

felojey SNOJAIRd Jo Yideq '3

18A7 JajemMpuncss peysnipy Jope usugsnipy
v 744
oA oM Xopu 9jeq Bujpesy JSQUINN [N XSpU|
[ 774 /% 7/ 'z
sapu) g
7/ (ABojopouraw SOSN) Wasnipe selempunois, 1]
- Sy s0) seinjes) aiydiounxopel jjos o} Yida) Bl
CT T v (semow) } dlydiownxopal jios o} yideq [
; hnin ajoy uoyeAIas s woy Buideam yidoq BB
AWN..@QNM:W\\ v joy uogy qo JO apis WoJ buy wideq A
A% \ whil noﬁﬂ 9joy uoleAIasqo W Jejem Buipue)s paasasqo yideg 7]
h~802 ~ Hd £ 8de? - nd 'pasq) PO L
(o2 zzz) G #2)

uopeAs|3 Jayempunois ybiy Jo uogeujuuelag -q

LRALE MY, Bhe
lesods|q ebemag a)is-uQ 10} Juswissassy AIGe)ns (10S - || uLIo4

~aLp~ Jo UMOoL/AND
S)IsNyoeSSe JO jeaMuUOWIRIO)

8z (62/ ¢ FBEhT H¥5H




whi

8io ¥ ebed . [Bsodsig abemag 8lig-uQ Jo) JuawISsIssy AHIGEINS HOS — || W0 L0101 "ABI + 20"} LULIOIG)
Iﬂl\ﬁ@% ..MM.._ Jepempuncig) YBiH o) yidaq pajewnsy
SI0H ut 1aem usucsmwsﬂnh L Easaooz:“mm 594 | oN [ soA W]  :pemesqQ Jeyempunols) °g
I L
wopeg Bl oW painpeiypaiayiesm [] (sheheq snowsedwy []  (evelen g [ tog peqmisia [ SaAN
oN [ seA M Juasaid s|euajel s|qepnsun 2 TR ‘leusiepy Jusied ‘¢
109y 198} Ja9)
FET) 1 Bupjuu. sur] Apedoy
— O =  1PMISEM Bupuug a5 1 Auadoid
L eay 2|qiss0, 199 Aepn absures 128 . -
% Y JOM 9|qissod NNM M el I < Apog seyep usdo ‘woy saueisiq g
(loays yoepe) adeospusn) uo uopsod uuogpue _ uojiejabon
T 2078 FUANFT v AR 7 VIAET
(%) adojg 59U0)g aoBuNg (910 '101 weoea ‘pey puynapbe ‘pusipoom "B-a) .
%9 /N MET — TRINEATEEY — PNPUET T
yrore T § ‘{ueyd o Ayuspr) uoneson ...I,lwﬂﬂ ‘8JOH JO B0BUNG B UOHEAS)] PUNCID)
uopeao] ‘|

T w e ey e vmameo o
(penuyuoD) mejney eps-uQ 9

pe- YIS &g Bhe

lesods)q aBemag a)ig-uQ 10j Juswssassy Aqepung [0S - || w0
MLt 40 UMO LA

sHesNYIESSE JO Y)jeamuowwos

P/ 67/ 5 LETHT 4t ¥5H




Wt

24056884 « [esodsi] ebemeg olS-uQ 405 WowWssassy AlNGEINS l0g — 1) WO 20/0) "AR1 « 20p" | LULIO)G)

2 POT ¥ RN 4F I O . % I IWEAvvIE 25 I e IIaA
88JON [EUOPPY

il 6| gm/S e.ﬁ%a.,m hw\wuuﬂa, Ui | %se | Glaws| e | €/0ASZ 5 ....Al;
\uaa.\.um s - . hﬂw Ut | wv| v YN USAAK ng| -9

\
=
7 | pwert| geeva| 7| B s | ww| g | o | zreads| 4| oog
48900

v

foARI)y u 0102 ydecy
scuspsisuag| SRS | 9SG0 tvasn) _ (wosunp) jsi0) |  sehi
fog g swniop Aq % esmxey l10g {sompows) ~40[09 XHJRN 1105 [0ZIOH Jj0g)
siuowely esswoy sainjzey Hydiowxopoy

’gﬂm JequinN ajoH uoleaesqo deaqg

(Penuyuod) mejasy eNs-uQ "o

(v yideq

(LR3I & 2hE
lesods|q abemag ays-up 40} Juswissassy Ajjiqens |j0S .aﬁx\::o"_
vy Jo uMo R

spesnyoessey Jo Yyjjesmuowiwson

B j2le BETHT # Kl




%4

840 ¥ abed . jesodsig afemas aYS-uQ o) JustsSESSY ANGENNS 105 = | | U0 20/0) A4+ 30P' | HALIOIG}
_uonerss Sasul 1 unois) YBiH 0} yidag patewns
S19H U1 sajem Bupums uideq Hd Woy buidasm ydeq 504 J| oN [J soA Bl  POAISSQO JOJEMPUNOID G
« % v 89
yooipeg B 0Y pasngelJpaseiiespy [ (shahe snovuadu| O leverew 4 [ g pequnisiq [ SaAN
oN ] soA W Jussald sjeusieny sjqeunsur) P ‘eusieyy ueled ‘v
Lo} ™ AN JelEM Bujuu Lo aurj Ayados
— o %A lom solem Buppuug  —p 2 ) Apedosg
o5y 199 100} ] .
7 Ba1Y 1M Siqissod < Aep, ebeuiesg T < Apog sejep usdo ‘woy seoueisia ‘¢
(188ys yoeye) adeIspue uo uoy|sod WLlojpuiery uopejebop
FA075 FHNTT Ly LAl /a7
(%) odois SAUOIS saepng {18 "oy wizoex ‘pigy Eoynoube ‘pueipoom “5a) esppue z
_+ %9 o/N [YAFT =TT ANAR 535
HoaizAs QT 25 (ueyd uo Ayyuepi) uopeso -~ TEIZ ‘SJOH J0 83UNG JE UOlEAS|] pUNCIS)
uoneso |

iayisam

s < v | 27 o n”.m.ﬁ i FoBABZ-Hq AN 8joH uopealesqo deeq
(panunuo)d) majaay eys-uQ "o

. L2341E My BhE

lesods|q afemag e)g-uQ 10j Juswissassy Aqeuns 110 - || wio4
vaL2y” Jo umo]iAiD

sjjesnyoessep JO yjjeemuowiwon

BPAZ 62/ < BBTaT #VSH




W

9)0 5 obed . [usodsig abemag apg-uQ 40 JueWSsassy ANIEINS I1OS — || WLio4 20/01 “A) « S0P’ | JUIOJS)

BPT ¥ Ay ', 94 Iv INTaNVIZ 89 v ONTHIM
58JON [BUOIPPY

| 2| s Hmhw e&mm 16w | %S< |3ffurs| 15| Zrousz 3 | gr-zr
Fo e %

S AR au\ xww.m Wd | v | wiv | V| ofsaundr| mg|.zr -

| ;gviers| gwaao P \,HNW.\ A pyv | v | ov | Z/ESADE dy| o 4

souclg
ea_s-_no_._..o ampung | % 5919900 M ~asm | M 1009 thdeg (osungy) Y
e s 0| ws sumyop Aq % snxey [og (semow) -40109 "_rﬁ:_a_.ﬂun uozpoy jjog| 1) dea
Quowbeaj ssieod S8R Sydiowxopoy _

BT JaquinN ejoH uoljealssqQ dea]

(penupuod) mejasy 93iS-uQ "9

ALB1g wrly” Ghs
ng |10S - LI wioy

~Va2)s 10 UMo) /A0
spesnyIessSe JO Yjjeemuowiwos

8Z/e2).s GETHT 4 YSH

lesods)q abemag e)S-uQ Joj Juawssassy Ajqe




Wl

810 9 @bk . [esodsiq ebemas alS-uUO 10) JUUSSeSSY ANGEING [0S — ) | Lo £Q/Q) "ABJ + J0P"| LULIOG)

WY :Kiepunoq jemo WU fiepunoq Jeddn £PeAIasqo ) sem Yidep Jeym je ‘saky q
« 80T W 2T o -8892 -1 oN [ seA B
o 15 057 b-890Z-ud LwieysAs uondiosqe

llos sy Joj pesodoud Bale sy) INoyBNOY PaAISS]O SEBIE Jje Ul JSIXS JeNsewW snotasad BuLINdo0 Ajeaneu Jo @8y inoj JsE9) JE S80(] B
leusje snolnag BulinooQ AjreinieN jo yideq °)

ley49jelN snojalad jo yydeq 3

13487 J3jempuncls) pajsnipy 10}08 4 Jusuwysnipy
K v
{9AD] {19 Xopu| @jeg bupeay JSQUINN {|3 X3P
17/ viv 2
— 3.0“ (ABojopotpew SHSN) wsuisnipe JeEmpuncio 1]
ln@WlNWN s = (sopow) seunjes) andiowixopai 108 o} ydeq [
o

sauouy

v

GEy. A@JQNL\ TR
H-8a82 -1d v -BHHZ- ud
(o €52) (@72 )

9|0y UojieAesqo Jo apis woy Buideam Yydag] ]

8|0y uoneAtesqo Ul Jejem Bujpuels paasesqo yideq B

‘PS) POURIN "L

uojjeaaj3 Jejempunacis ybiH jo uopeujuueleq q

ABls Nl §hs

lesods|q abemag 8)iS-uQ 104 Jusuissassy AIqens 110G - || ULo4

paRl” Jo umo /A0
S)eSNYIESSEHY JO LIjeamuowwo?)

e fez/ < BTHT Vol




840 £ abed . jesodsig abemes a)S-UQ K0 JUSLISSISSY AIIGEINS I0S ~ | | Uuo L0/01 "ABJ « 20P°L LULIGYG)

TV W0 155 UORE00Iod v Jaumo Auadosd sy pue Jaubisep ey} 0}
pue ‘Gupse) piay Jo Si8p eu Jo sAep g9 Ui Ajuoyine Bumoidde Syj o) PaILIGNS 8q 1SN WO} si) (2)BL0'S| HWD 01€ L 92UBPIOIOE U] ZB8JON

YieaH jo pieog SEAUNIM jleaH Jo pieog Jo slen

Hog weol” T YHHIVA

Wexz JOen[BAT 08 J0 sjeg # 98US0N / JojRREAT BOS JO BWEN PajulLd so padi)
AT HIFaAUD 2L 1 HHOY,~

uoneayiuay 4

ARIYLS NIV BhE
lesodsiq abemag a)g-ugQ 40} Juswssessy Ajjigelns |10s - |} wuo4

VLo 10 umo /R0
s)IsNYIesSSe JO Yjeamuotuwion

Gz fiz s BETHT 15K




HsAa# 14188

Commonwealth of Massachusetts
City/Town of

Percolation Test
Form 12

Percolation test results must be submitted with the Soli Suitabiiity Assessment for On-site Sewage

Disposal. DEP has provided this form for use by local Boards of Health. Other forms may be used, but
the Information must be substantiaily the same as that provided here. Before using this form, check with
the local Board of Health to determine the form they use.

importent A. Site information

m filing out
o e WALKER REMLTY LLC
only the tab key Owner Name 7
fo move your z,,a Moy STREET
Suraer - do nat S e i
L] State Zip Code
| Joe Feznoir /Hamack Associnigs (ﬂ%) 46f -2221
! Contact Person (if different from Ovwner) Telephorfa Number
=] B TestResults ——
Slz9/epdg
Date Time Date Tme
Observation Hole # PH-ZAP8-1
I — »
Depth of Perc e3"+ty" = ZF
Start Pre-Soak 1@: 3% 4m
End Pre-Soak 1g: 254~
Time at 12* AP 25 am
Time at 8 1@: 38 Am
Time at 6" 2Z: 5F am
Time (9°-67) 19 ~nyrgs
Rate (Min.finch) _F Mvvres PER TveH
Test Passed: | Test Passed: |
Test Falled: ] Test Failed: 0

t6form12.doc- 06/03

~JEFREY MORRISSENE [/ HANCOcK A 550ciaTEs

Test Performed By

Winessed By:
Comments:

Perc Test » Page 1 of 1



APPENDIX III NRCS Soils Mapping
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Dralnage Class—Middlesex County, Massachusetis

348, 305, 352 Main Street, Acton, MA

Drainage Class

Drainago Class— Bummary by Map Unit— Middlosex Gounty, Massachusetis

Msp unlt symbol

Map unlt nama

Rating

Acrosin A0l |- PercontofAD!

Water

2.9

Wareham loamy fine
sand, 0 to 5 percent

| Poorly dralned

|
| Swansea muck, 0 to 1
| percent slopes

|
| Very poorly drained

0.6%
1.0%

14.3

 Freetown muck, 0o 1
i percent slopes

'Very poorly drained

| Whitman fine sandy

| loam, 0 to 5 percent
slopes, extremely
stony

[Very poorty drained

| Chertton-Hollls-Rock
outcrop complex, 3 to
| 6 percent slopes

Well dralned

.Deerﬂeld loamy sand, 0
| to3 percent slopes

| Moderately well drained

369

m

102.0 |

Deerfield lo-amy sand, 3
to 6 percent slopes

|Moderately well drained

!
[307¢

Paxton fine sandy loam, |Weu dralned
8to 15 percent slopes, |
e:xtmmely stony

3118

(3178

| Woodbridge fine sandy | Moderately wel drained

loarn, 3 to 8 percent
slopes, very stony

1.5%

0.8%

| Scituate fine sandy loem, Moderately wel drained

3 to 8 percent slopes,
| ex_t_rernely stony

4078

|4168

!Cha:non fine sandy
loam, 3 to 6 percent

i slopes, extremely

I stony

' Well drained

| Narragansett silt loam, 3

to 8 percent slopes,
very stony

| Well drained

0.1%
5.6% |
——

3.1% |

2.9%_|

416C

602

| Narragansett silt loam, 6 Well drained

to 15 percent slopes,
| wvery stony

Urban land

622C

iPaxton-Urban land
complex, 3 to 15
| percent slopes

\623C

Woodbridge-Urban land
complex, 3to 15

percent slopes

4.2% |

6.5%

3.2% |

11.6%

0.2%

USDA  Natural Resources
Conservation Service

National Cooperative Soll Survey

Web Soll Survey 2.0

6/3/2008
Page 3 of 4



Dralnage Class-Middlesex County, Massachusetts 348, 305, 352 Main Street, Acton, MA,

Drainage Clase— Summary by Map Unit — Midtlosox County, Massachusets

Mapunitsymbol | Mapunitiame |  Rating - AcresinACt | Percont'of ADI
629C Canton-Charfton-Urban | Well drained 26,5 4.9%
land complex, 310 15

| peroentsiopss | | | |
855 | Udorthents, wet | 44 0.0% |
| | substratum | | ;
|sss |Udorthents-Urban land ’ 108.1 21.1% |
| . complex |

|

| Totats for Area of Interest (AOI) | _ 516.7  1000%

Description

"Drainage class (natural)" refers to the frequency and duration of wet periods under
conditions similar to those under which the soil formed. Alterations of the water
regime by human activities, either through drainage or irrigation, are not a
consideration unless they have significantly changed the morphology of the soil.
Seven classes of natural soil drainage are recognized-excessively drained,
somewhat excessively drained, well drained, moderately well drained, somewhat
poorly drained, poorly drained, and very poorly drained. These classes are defined
in the "Soil Survey Manual.”

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 2.0 6/3/2008
Conservation Service National Cooperative Soil Survey Page 4 of 4
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Stormwater Technology:

Stormceptor

(Hydro Conduit, formerly CSR New England Pipe)
Revised February 2003

The Stormceptor Fact Sheet is one in a series of fact sheets for stormwater technologies and related perfor-
mance evaluations, which are undertaken by the Massachusetts STrategic Envirotechnology Parmership (STEP).

A summary of the STEP evaluation entitled, Technology Assessment, Stormceptor CSR New England Pipe, Janu-
ary 1998 is provided in this fact sheet. When a more thorough understanding of a system is required, the full Technology
Assessment should be reviewed. Copies are available for downloading from the STEP Web site (www.stepsite.org/
progress/reports) or by contacting the STEP Program (Phone: 617/626/1197, FAX: 617/626/1180, email:
linda.benevides@state.ma.us). The information in this fact sheet is subject to future updates as additional performance

information becomes available,

Description/Definition

Stormceptor is a prefabricated, underground unit that
separates oils, grease, and sediment from stormwater
runoff when installed with an existing or new pipe
conveyance system. The unit is divided into two cham-
bers-a treatment and a flow bypass chamber. During
typical storm events, runoff is directed by the inflow weir
through a drop pipe into the lower treatment chamber
where sediment, oil, and grease are separated from the
flow by gravity. The bypass chamber is designed to
convey excess stormwater, which overtops the inflow
weir, through the systemn without treatment.

Equipment and Sizing

The on-line Stormceptor units are available in eight
sizes ranging from six and twelve feet in diameter with
capacities of 900 to 7200 gallons. Since issuing the STEP
assessment in 1998, the manufacturer has expanded the
Stormceptor product line to include a storm drain inlet
(STC 450i) and three units (Models STC 11000, STC
13000, and STC16000). These systems are not included
in the STEP evaluation. Users and decision-makers may
require additional field test results and new data for these
new systems in order to accept performance ratings,
particularly if they are higher than those reported in the
STEP technology assessment and this fact sheet.

Stormceptor units are available in either precast
concrete or fiberglass for special applications. Concrete
units are pre-engineered for HS-20 min. traffic loading at
the surface. Fiberglass units can be used in areas where

Bypass wair

Figure 1. Stormceptor operation during average
flow conditions.

there is a potential for oil and chemical spills.

Performance/Effectiveness

The system is designed to provide separation of
sediment, oil, and grease from stormwater by routing
runoff into a low-turbulence environment where solids
settle and oils float out of solution. The system sizing is

based on the dramage area, historical rainfall data, and

— ek 1A e
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the solids removal efficiency required. It is recommended
that the system be used in combination with other
stormwater controls to conform with the Massachusetts
Stormwater Management Policy and standards.

An Imperial Model STC 2000 (equivalent to the
Model STC 2400) in Edmonton, Canada treats flow from
a 9.8 acre commercial parking lot. This system was
monitored during four storm events in 1996 and shown to
have an average total suspended solids (TSS) removal
efficiency of 52 percent. In designing a system to achieve
a comparable removal efficiency, the relationship be-
tween system size and impervious drainage area should
be considered, as detailed in Table | and the Technology
Assessment Report.

A Model STC 1200 in Westwood, Massachusetts
treats flow from 0.65 acres consisting of a paved truck
loading area at a manufacturing facility. The unit was
monitored for six storm events in 1997, but only four
events had measurable TSS influent concentrations. Of
these four events, the average TSS removal efficiency
was calculated to be 77 percent, which is less than the 80
percent removal targeted by the manufacturer.

Based on these field monitoring results, and when the
unit sizing follows the guidance in Table 1, removal
efficiencies between 52 percent and 77 percent may be
achieved where installations have similar rainfall and land
use characteristics as those reviewed for the STEP
evaluation. Itis recommended that additional field re-
search and new data be evaluated to validate perfor-
mance ratings higher than those verified by STEP.

Stormeceptor  Maximum Impervious Area (acres)
Model Nurmber 77% TSS remwoval 52% TSS removal

[STC 900 0.45 0.9|
S$TC 1200 0.7, 1.45
STC 1800 _ 1.25 25
sTC2400 | 188 33
SIcw0 | 28] 53
[STC 4800 | B "/ﬁ
sTceo0 | a6 925
STC 7200 | 555 11.25

Table 1: Adapted from the Stormceptor
sizing for TSS removal in the STEP
Technology Assessment. Notes: 1) On some
sites, the maximum impervious area may need to
be reduced to achieve these TSS removal rates.
2) The terms “critical area sizing” (to achieve 77
percent TSS removal) and “treatment train sizing”
(for 52 percent removal) are no longer used by
the manufacturer, but unit sizing is still applicable.

Specific performance claims for oil and grease were
not evaluated by STEP. However, total petroleum
hydrocarbons (TPH) were analyzed during the
Westwood study. Results indicated that the unit was
effective in capturing oils.

Technology Status

The Stormceptor system provides greater solids
separation and higher TSS removal efficiencies than oil
and grit separators. Stormceptor systems are among the
category of hydrodynamic separators, which are flow-
through devices with the capacity to settle or separate
grit, oil, sediment, or other pollutants from stormwater.
According to the U.S. Environmental Protection Agency,
“Hydrodynamic separators are most effective where the
materials to be removed from runoff are heavy particu-
lates - which can be settled - or floatables - which can be
captured, rather than solids with poor settleability or
dissolved pollutants.”

Although Stormceptor appears to remove sediment,
grit, oil, and grease as claimed by the manufacturer,
additional research is needed to determine how much
sediment moves through the system untreated. The field
studies evaluated for the STEP assessment predate the
Stormwater Best Management Practice Demonstration
Tier 11 Protocol (2001), which is applicable in Massachu-
setts and other states in the Technology Acceptance
Reciprocity Partnership (TARP), to ensure quality
controlled studies that can be shared among participating
states, Therefore, interstate reciprocity is not available to
the manufacturer, based on performance claims that
were evaluated by STEP in 1998. If the TARP Protocol
requirements are fulfilled in the future, the manufacturer
could pursue reciprocal verification for Stormceptor
systems in participating TARP states. More information
on the TARP Protocol is available on the following Web
site: www.dep.state.pa.us/dep/deputate/pollprev/
techservices/tarp.

Applications/Advantages

% Stormceptor systems identified in Table | should be
used in combination with other BMPs to remove 80
percent of the average annual load of TSS (DEP
Stormwater Policy Standard 4). Systems may be well
suited for pretreatment in a mixed component system
designed for stormwater recharge.

% Performance data show that Stormceptor may provide
TSS removal rates in the range of 52 percent to 77
percent when sized according to Table 1. Higher TSS
removal rates were achieved during low flow, low in-
tensity storms with less than one third of an inch of
runoff. Also, by reducing the impervious drainage area,




relative to the system size, the STEP Technology As-
sessment Report indicated that higher removal efficien-
cies may be achievable. However, STEP recommends
collection of additional data “representing a varied set
of operating conditjons over a realistic maintenance cycle
to verify TSS removal rates greater than 80 percent.”

% The Stormceptor system is suitable for new and retrofit
applications. For retrofit applications, it should not take
the place of a catch basin for the systems that have
been verified. Also, for retrofit applications, it should be
installed in Jateral lines and not main trunk lines.

4 The system is particularly well suited in constricted ar-
eas and where space is limited.

+ Iltalsois suitable for use in areas of high potential pollut-
ant loads (DEP Stormwater Policy Standard 5), where
it may be used effectively in capturing and containing
oil and chemical spills. Web site: www.state.ma.us/dep/
brp/stormwtr/stormpub.htm.

Considerations/Limitations
¥ Systems are not expected to provide significant nutrient
(nitrogen and phosphorus) or fecal coliform removal.

4 The systems are not recommended for use in critical
areas, such as public drinking water supplies, certified
vernal pools, public swimming beaches, shellfish grow-
ing areas, cold water fisheries, and some Areas of Criti-
cal Environmental Concern (ACECs), except as a pre-
treatment device for BMPs that have been approved
by DEP for use in critical areas. The structural BMPs
approved for use in critical areas are described in Stan-
dard 6 of the Stormwater Management Policy,
www.state.ma.us/dep/brp/stormwtr/stormpub.htm.

% There is a limited set of useful data for predicting the
relationship between treatment efficiency and loading
rates. Removal efficiencies have not been demonstrated
for all unit sizes.

% Further research is needed to determine how much TSS
bypasses the treatment chamber during certain, higher
velocity storm events which recur less frequently.

4 Systems require regular maintenance to minimize the
potential for washout of the accumulated sediments.

Reliability/Maintenance

All BMPs require scheduled, routine maintenance to
ensure that they operate as efficiently as possible. Al-
though maintenance requirements are site specific, a
general relationship between cleaning needs and depths of

sediment has been established by the manufacturer.
Inspection of the Stormceptor interior should be done after
major storm events, particularly in the first year of opera-
tion. It is recommended that material in the treatment
chamber be pumped out by a vacuum truck semiannually,
or when the sediment and pollutant loads reach about 15
percent of the total storage. If the unit is used for spil
contzinment, it should be pumped afier the event is
contained. Typical cleaning costs were estimated by the
manufacturer in 1998 to be $250, with disposal costs
averaging $300 to $500. The expected life of a system has
been estimated to be 50 to 100 years.

Sediment Depths Indicating Required Maintenance

Model Number Sediment Depth (feet)

STC 900 05
§TC 1200 0.75
STC 1800 1
STC 2400 1
STC 3600 1.25
STC 4800 1
[STC 6000 15
STC 7200 1.25

Table 2: The Stormceptor system clean out is based on 15
percent of the sediment storage volume in the unit.
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